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Preface

Writing a “history of tactics” was not what I originally set out to do. The main content of this book was first written as one component of Chapter 1 of An Introduction to Tactics (PLA Press, published September 2012). To write that book, I consulted and organized a large amount of historical material on tactics. Once written up, this material ran so long that the other book could not possibly contain it, so I had no choice but to reorganize it and publish it separately. For that reason, it is more fitting to regard this book as an appendix to An Introduction to Tactics than as an independent historical monograph.

Any scientific theory that takes some social phenomenon as its object of study (military science certainly included) must be annotated and verified through its history. A theory that has not been tested against history is pale and thin. Tactics are methods of fighting, and under certain conditions they can markedly influence the outcome of a fight. So what were the earliest tactics actually like? Why were they like that? How did tactics develop? Why did they develop as they did, and what is the trend of their development? These are all things we should clarify when studying tactics, and answering and explaining them with historical fact is exactly the purpose of this book. By the same token, history that has not been organized by theory is chaotic. Tactics have been emerging and developing for as long as 5,000 years; the historical facts are as vast as a sea of smoke, and the thread of events is extremely complex. It is neither necessary nor possible to record them one by one; they must be sorted out.

First, the object of study must be defined precisely. This book is about the history of the development of tactics. So what are tactics? Judged purely from the characters, tactics are the methods of conducting combat, but that is only the literal meaning. To grasp the full connotation of tactics, one must go on to understand the theoretical setting in which the term lives, so as to distinguish it from other, closely related concepts. The Chinese People’s Liberation Army divides military science into eight1 or fourteen2 first-level disciplines: strategy, campaign science, tactics, command of troops, political work in the armed forces, military logistics, and so on. Among these, strategy specifically studies military strategy, that is, “the methods of preparing for and conducting war”; campaign science specifically studies campaign methods, that is, “the methods of organizing and conducting campaigns”; and tactics specifically studies tactics, that is, “the methods of conducting combat.” The tactics written about in this book are tactics in the sense of tactics as a discipline: methods of conducting combat, not methods of conducting war or campaigns. What, then, is combat? In my view, combat is a process of fighting formed when the two opposing sides’ units (or parts of units) [including a single soldier, a single tank or vehicle, a single gun, a single ship (or boat), or a single aircraft], in order to achieve their respective campaign or tactical objectives, take action in direct confrontation within a fairly (or very) small space and a fairly (or very) short time, an action that usually produces real results, and in which the actions of the two sides oppose, act upon, influence, and constrain each other.3 It is a local and basic component of war and of a campaign. Tactics are the methods of conducting this kind of combat. The tactics written about in this book are the methods of carrying out this kind of combat process, and the history of tactics written here is the history of how these methods came into being, developed, and evolved. Defining the object of study precisely helps to clarify the basic facts and thread of tactical development, and, even more, avoids the error of treating a campaign as a battle and of studying campaign methods as if they were tactics.

Second, the relationship between tactics, strategy, and campaign methods must be handled correctly. As a basic component of war and of campaigns, combat must obey and serve the war and the campaign. As a result, the tactics that guide combat, the strategy that guides war, and the campaign methods that guide campaigns are inseparably linked in practice, and strategy and campaign methods inevitably affect tactics. Our object of study is tactics. To keep the conclusions accurate, during the research I first separated tactics from strategy and campaign methods in concept and studied tactics purely in itself, so as to exclude these influences. Only after tactics themselves had been made clear did I go on to examine the influence of strategy and campaign methods upon them.

Third, the facts of battle must be selected appropriately. My aim in writing this book is to let readers understand tactics through the basic tactics that have appeared in history and the thread of their development. It is in this sense that my basic criterion for selecting battle facts is whether a battle typically reflects a basic tactic that has appeared in history and its line of development: if it can reflect it, I take it; if it cannot, I leave it out.

Specifically, I hold that combat, as the carrier of tactics, is only an abstract concept, and is always expressed through three concrete forms: land (ground) combat,4 maritime (water-surface) combat,5 and air combat.6 Naturally, the history of tactics must likewise be embodied through the history of land (ground) tactics, the history of maritime (water-surface) tactics, and the history of air tactics. The history of tactics therefore comprises three parts: the history of land (ground) tactics, the history of maritime (water-surface) tactics, and the history of air tactics. Besides the pursuit of logical completeness, there is another important reason for writing these three together in one book: it creates conditions that let readers compare the tactics of the three types of combat, helping them understand more deeply the type of combat that interests them.

Because the military traditions and theoretical structures of different countries, and the research backgrounds and focal concerns of different services, differ, the periodizations of tactical development for the three types of combat in books published at home and abroad are inconsistent. The first difficulty in combining the three histories of tactics into one is how to unify their periodization, or at least the standard of periodization. In earlier monographs on the history of tactics, some divided the stages of tactical development by time or by social formation. This “hard division” can indeed bring the periodizations of the three histories into line, but what the decisive factors driving tactical development really are, and how those factors determine its direction, are questions that only a history of tactics can clarify, and such a division leaves no way to find answers to them. Clearly, this method of division is better suited to chronicle-style histories of source material, and is not well suited to a narrative, explanatory history of tactics.

In my view, since the development of tactics is ultimately determined by the development of military technology, the division of the stages of tactical development should be based fundamentally on the development of military technology. Of course, military technology, especially in modern times, comes in great variety, and the advance of each kind promotes the development of tactics to a different degree. Which advances in military technology can bring about a revolutionary development of tactics, and which can only bring about cumulative development, is not an easy question to answer. Considering the progress of military technology together with the development of tactics, I came to see that whether a military technology can change the micro-level relationship of opposition in combat is probably the key to judging whether it is revolutionary. A military technology that can generally change the micro-level relationship of opposition in combat is, as far as tactics are concerned, revolutionary, and will cause a revolutionary development of tactics. A military technology that cannot generally change that relationship is, as far as tactics are concerned, non-revolutionary, and can lead only to cumulative development of tactics. This criterion can be used both to reclassify military technologies and to periodize the development of tactics. Based on this understanding, this book periodizes the three kinds of tactical history using the micro-level relationship of opposition in combat, as determined by military technology in different historical periods. Specifically, according to changes in the micro-level relationship of opposition determined by military technology in land (ground) combat, the history of land (ground) tactics is divided into six stages: “formation-battle tactics of the cold-weapon era,” “maneuver tactics of the cold-weapon era,” “formation-battle tactics of the firearm era,” “(firearm-era) skirmish-line tactics,” “(firearm-era) maneuver tactics,” and “(firearm-era) precision-strike tactics.” According to changes in the micro-level relationship of opposition determined by military technology in maritime (water-surface) combat, the history of maritime (water-surface) tactics is divided into five stages: “tactics of ancient maritime (water-surface) combat,” “tactics of early modern maritime (water-surface) combat,” “T-shaped tactics,” “aircraft-strike tactics,” and “missile-strike tactics.” According to changes in the micro-level relationship of opposition determined by military technology in air combat, the history of air tactics is divided into two stages: “within-visual-range air combat tactics” and “beyond-visual-range air combat tactics.” This produces a standard of periodization quite different from those of the various services and the various academic schools. By this standard, the periodizations of the three tactical histories are not entirely identical in time, but because the logical standard of periodization is entirely the same, the internal logical consistency of the whole book is assured.

It should also be added that, in the histories of maritime (water-surface) and air tactics, I take the development of naval-battle tactics and air-battle tactics as the main line. But in maritime (water-surface) and air combat, besides traditional naval battle (combat between surface ships of the two sides) and air battle (combat between aircraft of the two sides), there are other forms of combat (for example submarine attack and anti-submarine warfare at sea, and bombing, ground-attack combat, and airborne landing combat in the air). The tactical development of these forms is also an important part of the history of tactics. Leaving them out would leave important gaps, whereas describing them along their own lines of development would make the book’s overall structure too tangled. To solve this problem, I adopted a method of periodizing by the development of naval-battle and air-battle tactics as the main line, and then describing these other forms laterally, hoping that this approach records them without making the book’s structure overly complex.

To take account of the several levels described above, this book adopts a “part–chapter” structure. The “parts” describe the course of the formation and development of the tactics of one type of combat (the first part describes land (ground) combat, the middle part maritime (water-surface) combat, the last part air combat); the “chapters” describe a given stage in the tactical development of that type of combat. In this way, the history of tactical development of each type of combat is reflected in outline through these three lines (parts) and thirteen stages (chapters) in all.

In my understanding of combat, every type of combat includes two categories: small-scale combat and large-scale combat. Small-scale combat is combat of very (fairly) small scale. Precisely speaking, small-scale combat is combat between the detachments of the two sides [including a single soldier, a single gun, a single vehicle (tank or armored fighting vehicle)] or small maritime (air) formations [including a single ship (boat) or a single aircraft], taking place on a battlefield made up of two zones, “mutual killing and wounding” and “tactical maneuver.”7 Small-scale combat may occur independently, or may occur as a component of large-scale combat. Large-scale combat is combat of very (fairly) large scale. Typical large-scale combat is combat in which the two sides, in order to achieve some strategic or campaign objective, centered on one unified and complete tactical scheme, combine, according to certain relationships, a number of small-scale combats of the same or different types and styles that occur simultaneously or successively on the same battlefield.8 The two categories of combat do not have entirely identical characteristics or points of emphasis in organization and execution, so their tactics are naturally not entirely identical either. Therefore, when describing each stage of tactical development, this book goes further and describes the tactics of small-scale combat and the tactics of large-scale combat separately. In describing the tactics of small-scale combat, it mainly describes the influence of developments in weapons and equipment on the form, process, and outcome of small-scale combat. In describing the tactics of large-scale combat, it mainly describes, under the above conditions, the basic problems faced by large-scale combat, the development of basic tactical schemes, and the development of the combination forms of small-scale combat. This has also become a distinguishing feature of this book.

What this book writes is A Brief History of Tactics, not A Complete History of Tactics, and this is determined by two considerations: the readership and the author. As far as the readership goes, modern people have a thousand things to attend to and live at a fast pace; unless their profession is tactics, they will hardly have enough time to sit down and savor a thick, ten-odd-volume Complete History of Tactics. So introducing the course of tactical development in the shortest space, even at the risk of omitting much, so that they gain a rough but correct understanding of the history of tactical development, may better suit their needs. Of course, though it is a “brief” history, it will not be merely a little booklet of a hundred-odd pages: the history of the emergence and development of tactics is 5,000 years long, and there are very many questions that need to be answered, explained, or even corrected, and even in summary it is hardly possible to make these clear in so short a space. As far as the author goes, this book is my personal project, completed by me alone. Constrained by various factors, I am in no position to write a Complete History of Tactics; A Brief History of Tactics has already pushed me to the limit of my ability. Leaving aside the amount of work, the quality of the result comes first. To make the account in A Brief History of Tactics closer to the facts, I could not avoid verifying certain important historical facts, yet I could not indulge in this verification and turn the book into An Archaeology of Combat. Likewise, to make the account more complete, I could not avoid elaborating on certain details that perhaps we shall never know, yet I could not elaborate too much and turn the book into A Romance of Tactics. Needless to say, this measure is extremely hard to hold. I would therefore rather write it as an appendix to An Introduction to Tactics: as long as it helps readers correctly understand the historical course of the development of combat, while following the historiographical principle of “reflecting the original appearance of history and clarifying its logic,” it will meet the basic requirement for writing this book.

I must remind readers that this history of tactics is written on the basis of my particular understanding of combat and tactics. My basic understanding of combat and tactics has already been written into the An Introduction to Tactics mentioned above. Therefore, unless necessary, I will try not to expound my basic tactical concepts in this book. If readers have not read that book, I suggest they read it first, even if only to skim it quickly; I am confident it will greatly benefit their understanding of this book.

This book is the result of my personal research. Because it is a personal project, funded out of my own pocket, and in order to save the extremely limited project funds, the entire research could only be completed by me alone, in the manner of a “hand workshop.” A “hand workshop” certainly cannot compare with a “large factory”: it cannot organize a lavish research team for research and writing, and has no conditions for mutual exchange and mutual probing, for pooling wisdom and for mutual inspiration. Inadequacies, even errors, in the book are therefore hard to avoid completely, and I solemnly declare that I take full responsibility for any inadequacy or error that appears in this book. Of course, compared with research of the “large factory” kind, this kind of individual, “hand workshop” research has at least one advantage: one can settle down to study the topic carefully and save a great deal of time that would be spent exchanging ideas and unifying understanding. Perhaps it was for this reason that the requirement I set for myself, “rely on no brand name (and have none), and pursue the best quality and the highest efficiency,” did not turn into an empty phrase.

According to my original conception, this book was to be only a professional academic work, with professionals in tactics as its basic readership. I later found that the number of professionals engaged in tactics in China is so small that no publishing house in the country was very willing to publish it. In response, I changed my thinking: by appropriately lowering the professional standard while still basically meeting professional requirements, I hope to widen the readership to some non-professional readers (military enthusiasts), and I hope they can understand the book, like it, and bring it reasonably good sales.

The Author

August 31, 2015






1. In 1985, the State Education Commission, following the views of the military, divided “military science” into eight first-level disciplines: strategy, campaign science, tactics, command of troops, political work in the armed forces, military logistics, and so on.



2. In 2006, the State Education Commission, again following the views of the military, re-divided it into fourteen first-level disciplines, including strategy, campaign science, and tactics. It can be seen that however it is divided, the main disciplines of “military science” are strategy, campaign science, and tactics. The reason I bring up this old matter again is that I consider the eight-discipline arrangement to be relatively more reasonable.



3. Quoted from Jiang Lin, An Introduction to Tactics, p. 91, PLA Press, 2012 edition.



4. Also called “army combat” by some. But I think “land (ground) combat” is the more suitable term. The reason cannot be made clear in a sentence or two, but at least one reason can be offered: in modern times, land (ground) combat is by no means the business of the army alone.



5. Also called “naval combat” by some.



6. Also called “air force combat” by some.



7. See Jiang Lin, An Introduction to Tactics, p. 135, PLA Press, 2012 edition.



8. See Jiang Lin, An Introduction to Tactics, p. 265, PLA Press, 2012 edition.
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Part One: A Brief History of Land (Ground) Tactics

Land (ground) tactics are the methods of conducting land (ground) combat. Land (ground) combat is combat that takes place on land (the ground). To be precise, it is combat whose purpose lies on land (the ground), whose basic combat forces are located on land (the ground), and whose main combat process also takes place on land (the ground).1 Historically, land (ground) combat has always been the main content of combat.

As stated earlier, according to the micro-level relationship of opposition established in land (ground) combat, the development of land (ground) tactics can broadly be divided into six stages: formation-battle tactics of the cold-weapon era, maneuver tactics of the cold-weapon era, formation-battle tactics of the firearm era, (firearm-era) skirmish-line tactics, (firearm-era) maneuver tactics, and (firearm-era) precision-strike tactics. The history of the development of land (ground) tactics can be reflected through these six “steps.”






1. See Jiang Lin, An Introduction to Tactics, Chapter 6, relevant content, PLA Press, 2012 edition.





Chapter 1 — The Emergence and Development of Formation-Battle Tactics in the Cold-Weapon Era

Land (ground) combat is the oldest type of combat. The earliest type of combat to appear in the world was land (ground) combat.

Formation battle (“zhen zhan”) is a form of land (ground) combat in which the two sides draw up their troops into dense “formations” (“zhen”) and fight. Formation-battle tactics are the methods employed under this form of combat. Formation-battle tactics of the cold-weapon era refers specifically to the methods in which, in the early cold-weapon era, the armies of both sides were arranged into dense “formations” and fought using cold weapons. The stage in which formation-battle tactics of the cold-weapon era served as the basic tactics is the first stage in the development of land (ground) tactics.

The earliest battles in which formation-battle tactics are currently recognized worldwide as having been used took place around the 30th century BC, in the wars among the Sumerian city-states.1 From then until the 2nd century BC (roughly the 3rd–4th century AD in the West), the great majority of battles were fought in the form of formation battles.

Although the question of when, where and how humanity’s very first battles actually occurred remains, to this day, a matter of “general consensus” rather than settled conclusion, one point is beyond doubt: the weapons used in those battles were all cold weapons.


Section 1: The Earliest Combat Weapons — Cold Weapons

Cold weapons are weapons and equipment that do not rely on gunpowder, explosives or similar means of causing harm, and that, in combat, use the physical strength of the user to kill enemies directly or to protect oneself. The term has a narrow and a broad sense. Cold weapons in the narrow sense are close-combat weapons that, without relying on gunpowder, explosives or other incendiary materials, kill enemies directly in battle and protect oneself — for example the bayonet and the dagger — which we can still see in armies today. Cold weapons in the broad sense are all the combat weapons of the cold-weapon era. The cold weapons used in humanity’s earliest battles are cold weapons in this broad sense.

The development of cold weapons passed, broadly, through three stages: the Stone Age, the Bronze Age and the Iron Age.


I. Stone Weapons

Starting from the time when early humans learned to make labor tools — stone axes and stone knives — until the appearance of bronze weapons around the 21st century BC (equivalent to China’s Xia dynasty), the era of stone weapons (see Figure 1.1) lasted some 500,000 to 600,000 years. Judging from the stone weapons unearthed so far, China’s oldest weapons were made by ancient apes/early humans, who gathered raw materials such as stones, sandstone and flint and worked them by chipping, grinding and similar processes. They come in irregular shapes — flat, round, square — some blade-shaped, some club-shaped. Today it is already hard to connect modern tanks, aircraft, missiles and combat robots across time with these unremarkable pieces of stone, yet the origin of these modern weapons did indeed begin with the stone dagger-axe and stone spear of remote antiquity.

In that primitive ecology of rank grass and roaming wild beasts, it was precisely by relying on implements that were at once labor tools and defensive weapons that human ancestors tilled with the knife, sowed seed, hunted beasts and caught fish, survived tenaciously and evolved and developed. By the end of the Old Stone Age, people were already able to make weapons such as stone spears, darts and stone axes that could be mounted on bamboo or wooden handles, and went on to invent a projectile weapon — the bow and arrow. With this humanity bid farewell to ignorance and moved toward civilization. In the New Stone Age, the techniques for making stone weapons had advanced greatly and the types steadily multiplied. In 1935, Chinese archaeologists excavated a batch of stone implements in the Gubo area of Zhejiang, including stone axes, stone points, stone adzes, stone shovels, stone hoes, stone knives, stone sickles and stone dagger-axes. These stone implements were mostly made of raw materials such as hornfels, siliceous limestone and phyllite, and were produced by knocking, grinding and drilling. From these stone implements we can make a preliminary division into striking types: hammers and axes; and cutting-and-chopping types: knives, sickles and dagger-axes. At that time the more advanced stone weapons included the stone dagger-axe, the stone knife and the stone spear. These weapons laid the foundation for the later development of cold weapons. At the same time, people also made weapons from materials such as animal bone, mussel shell and bamboo.

In primitive society, the stone weapon was itself also a labor tool. At that time, people were bound together by blood relationships and formed tribes one by one. In order to contend for limited means of subsistence, or to seize marriage resources, armed clashes — even wars — frequently broke out between tribes. Out of the needs of war, the labor tools in people’s hands increasingly evolved into weapons, which pushed weapons out of the primitive period and set them on a path separate from labor tools. After entry into class society, war took on the character of class struggle. These combat implements, with their distinctive forms and specialized functions, then evolved into weapons in the true sense, and, together with the army, became a monopoly instrument of the ruling class.


[Image — Figure 1.1: Stone weapons. A photograph of several stone/bone implements.]





II. Bronze Weapons

Ancient bronze is in fact an alloy smelted from copper together with metals such as silver and tin. The surface of objects cast from it oxidizes to a blue-gray or blue-green color, so it is called “green bronze” (qingtong). Bronze weapons appeared at the latest before the 35th century BC, and some bronze weapons of that time are now held in museums around the world. After the 35th century BC, the techniques of bronze smelting and casting gradually spread, and by the 21st century BC had become skills widely mastered by people. The era of bronze weapons (see Figure 1.2) is counted from the 21st century BC (equivalent to China’s Xia dynasty) and extends to about the 5th–4th century BC (equivalent to China’s Spring and Autumn and Warring States periods). This period accompanied China’s slave-owning society, from its rise to prosperity to its decline. With the bronze culture of the Shang dynasty growing ever more flourishing, bronze weapons rose rapidly and soon became the tools held by the great classes of slave-owners, nobles and officers, completely replacing the ancient stone weapons and becoming the basic combat weapons equipping armies of the time.

The era of bronze weapons coincided exactly with, and accompanied throughout, slave-owning society. Over more than 1,600 years of war, the slave-owners and noble ruling classes of every dynasty without exception relied on military strength as their pillar, strengthening their despotic position and subjugating the broad mass of slaves. They therefore set up weapon workshops and cast bronze weapons in large quantities to equip their armies.

At that time, command in battle was strictly hierarchical. The sons of the nobles and officers served as generals and commanders, or as armored soldiers: riding war chariots, wearing leather armor and holding bronze dagger-axes (ge), spears (mao) and other weapons, they galloped across the battlefield. The slaves, by contrast, could only serve as foot soldiers, holding simple weapons such as wooden clubs, and followed beside the chariots, charging on foot. As social productive forces developed, weapon manufacture grew day by day. Every type of bronze weapon — the knife, the spear, the dagger-axe (ge), the halberd (ji), the xiaoguan (a type of bronze axe/blade weapon), the bow and crossbow — saw further development. Especially in the Spring and Autumn and Warring States periods, over broad plains, campaigns continued year after year and the scale of wars grew ever greater. The feudal lords of each state, in order to fight for territory and expand their spheres of power, and so to ascend the throne of hegemon, spared no heavy expense of money and manpower to cast advanced weapons.


[Image — Figure 1.2: Bronze weapons. A photograph of several bronze swords.]





III. Iron Weapons

Iron before the middle of the 17th century was, by modern standards, a crude pig iron with an extremely high impurity content.2 But compared with bronze, iron is harder, and objects cast from iron can be widely used to make all kinds of production tools, weapons and so on. More important, because the sources of iron ore are extremely widespread and smelting and processing are comparatively easy, it could be produced in large quantities, which made iron’s influence on human history more marked than bronze’s.

Archaeologists generally hold that China’s earliest iron weapons (see Figure 1.3) appeared in the army of the state of Qin around the 3rd century BC.3 The era of iron weapons extends roughly from the Qin dynasty to the Ming and Qing dynasties. This period covers almost the whole of China’s feudal society.

After the Qin dynasty unified the Central Plain, iron weapons spread rapidly and soon became the main weapons of the army, replacing the ancient bronze weapons, and until they were themselves replaced by firearms, in the dynastic changes and wars that followed they were never again passively shaken. Over these more than 2,200 years of war, the feudal noble ruling class of every dynasty without exception relied on military strength as their pillar, strengthening their despotic position and conquering other regions. They therefore set up workshops and supervised craftsmen in making large quantities of iron weapons to equip the army. As social productive forces developed, weapon manufacture grew day by day. Compared with bronze weapons, the structure of iron weapons was somewhat simplified but more practical.

Comparing the cold weapons of the three eras with one another, one can see that, compared with stone weapons, bronze weapons, thanks to their better workability, could be given better shapes — and so better realize their function — through casting, forging and grinding; compared with bronze weapons, iron weapons exerted their influence on war not so much through their better function (although their function may indeed have been better) as chiefly through the ability to be produced in large quantities.


[Image — Figure 1.3: Iron weapons. A photograph of several iron weapons.]



Whatever the material, according to the way they are used, cold weapons can broadly be divided into two major categories: slashing-and-thrusting weapons and projectile weapons. Among these, slashing-and-thrusting cold weapons can be further divided into long weapons and short weapons, both used by a single soldier. Long weapons, such as the long spear, the lance or the long saber, are usually made up of a metal head mounted on one end of a bamboo or wooden shaft, with a length of 2–2.5 meters. The longest, the Macedonian pike (sarissa), reached as much as 3.5 meters. Short weapons, such as the knife and the sword, are usually cast or hammered from metal, with a length of 0.5–0.7 meters. Projectile weapons, depending on their form, are used either by a single soldier or by several people. Among them, small weapons such as the bow and arrow and the crossbow are used by a single soldier, while large weapons such as the catapult and the stone-thrower are used by several people. In general, projectile weapons used by several people are difficult to move and are usually used only in attacking and defending cities.




Section 2: The Earliest Combat Actions — Attack, Defense, Fighting

A combat action is an action adopted by troops that produces combat results, and it is often the starting point of people’s understanding of combat. As to what humanity’s earliest combat actions were, some 24 centuries4 after war arose, the ancient Chinese military text The Methods of the Sima (Sima Fa), compiled around the 6th century BC, summed them up in its chapter “Establishing Ranks” (Ding Jue): “Attack, battle, defend … these are called the three participations in war.” That is to say, the three combat actions of attacking, fighting and defending … are the fundamental questions of participating in war, and they reflect fairly intuitively the general situation of combat at that time.


I. Attack

The “attack” discussed here is not “advance” in general, but refers specifically to the combat action of attacking and capturing cities.

Since ancient times, cities have been where people gather to live. The centers of human economic activity, including the political centers that appeared later, were also all located in cities. Therefore, from the time of ancient wars, one of the main objectives people contended for was the city.

To make it easier to defend cities, important ancient cities were all provided with defensive works, commonly city walls and moats (which is why cities were called “walls-and-moats” in ancient military affairs). Defenders could rely on these works to resist attackers, making it extremely difficult for the attackers to capture a city.

Ancient attackers usually first surrounded the city on all sides and then used the following two methods to seize it:

The first was assault by force. In the era before large machinery, people could not directly breach the city walls. In an assault, they would often first pile up an earthen mound beside the city, or an earthen ramp joined to the wall; soldiers would climb the city wall by way of this mound or ramp, enter the city, and then seize it by fighting. Once large machines could be made, these machines were used to breach the city walls directly, enter the city, and then seize it by fighting.

The second was a long siege. Often the city was first surrounded on all sides, camps and ramparts were built outside the city, and water and food supplies were cut off, forcing the defenders to surrender from hunger; or the attackers waited until the defenders’ “arrows were spent and grain exhausted” and then took advantage of the opportunity to storm in; or they used catapults to hurl stones, or even rotting animal carcasses, into the city, so that the defenders, unable to bear it, would surrender.

Whichever method was used, capturing a city consumed a great deal of manpower, material resources and time, and especially when the strategy of the “long siege” was used, capturing one city might even take several years. It is said that in the Trojan War,5 the battle to capture Troy lasted 10 years, and had it not been for the “wooden horse stratagem,” it is not known how long it would have lasted. This is what Sun Tzu meant when he said that “attacking cities exhausts one’s strength,” that “the lowest policy is to attack cities,” and that “the method of attacking cities is a last resort.”6



II. Defense

Likewise, “defense” here does not mean defending or defensive action in general, but refers specifically to the combat action of holding a city.

In ancient times, whether a city could be held often depended on several factors: whether the city had defensive works and how complete they were, the strength and methods of the defending troops, and whether the city had enough grain and fodder to withstand a long siege. Of these, the completeness of the defensive works and the strength and methods of the defending troops were the key factors.

City defensive works can generally be divided into three categories: first, the main body of the defensive works, including the city walls, moats and so on; second, subsidiary defensive works, including barbicans (weng cheng), corner forts, parapets and wall walkways/ramps; third, movable defensive works, such as the blade cart (the “gate-blocking cart”).

When defending a city with relatively complete defensive works, soldiers could fight from a commanding height, and any object to hand — rolling stones, logs, arrows, even boiling water and boiling oil — could become a “weapon” for killing and wounding the enemy, whereas the only weapons with which the attackers could attack effectively were arrows, or stone shot hurled by catapults. Comparing the two, the combat efficiency of the defending side was clearly higher, and often only a small number of troops was needed to hold the city for a long time.



III. Fighting

“Fighting” (“zhan”) here refers to combat action carried out at places outside the city (called “kuangye,” open country, at the time),7 that is, combat in field battle.

Some people explain “zhan” as “mutual attack” (“dui gong”), in which both sides launch attacks on each other at the same time, and regard this as the general form of “zhan”; this is probably one-sided. “Mutual attack” was only the general manifestation of chariot combat at that time, whereas field battle had another, even more important form of combat — infantry combat. In infantry combat, because the two sides always differed somewhat in their combat objectives, tactical concepts or combat conditions, they did not always both choose to attack the other actively. One side might, because its troops had higher morale, or because it had completed its deployment earlier than the other, believe that attacking actively would bring it some advantage and so choose to attack the other actively; it might also, having occupied a high ground, believe that resisting the other’s attack from commanding terrain was more favorable to itself and so choose to resist in place; or, not yet having completed its deployment, it might be able only to resist the other’s attack passively in place. Needless to say, it was an extremely low-probability event for both sides to choose to attack actively at the same time (forming a “mutual attack”). In fact, the typical form of infantry combat was for one side to approach the other actively and attack (advance), while the other side resisted the attack in place (passively). This form of combat in open country — one side actively launching an attack on the other while the other held in place — was also called “zhan” at the time. Of course, “mutual attack” was also a form of “zhan,” although in most cases it was only a manifestation of chariot combat.

It must be pointed out that, of the three combat actions above, “attack” and “defense” together constituted a very typical form of combat at that time — city attack-and-defense battle — while “zhan” refers to another, completely different form of combat — field battle. Of these two forms of combat, the tactics of city attack-and-defense battle often underwent only some not very noticeable changes as the weapons (equipment) for attacking and defending cities developed (this situation continued until the arrival of the firearm era), whereas the tactics of field battle changed considerably. In the rest of this chapter we will mainly record the development and changes of field-battle tactics.




Section 3: The Emergence and Development of the Formation (“Zhen”)

Because of the lack of written records, humanity’s earliest forms of field battle have long since been buried in the dust of history, and can probably never be investigated. A conjecture that is logical and credible is that the earliest form of field battle used by humans was grappling, one-on-one killing (melee) after both sides’ combatants rushed together at a single command. In fact, this form of combat was only a natural continuation of a similar productive activity of humanity — hunting — and did not yet contain any subjective human design.

Analysis shows that, when this form of combat, the “melee,” was used, the decisive factor affecting victory or defeat was the number of personnel actually taking part in combat on the battlefield. Under the conditions of the time, there would not have been much difference between the two sides in the lethality of their weapons (cold weapons) or in the combat skills and physical strength of their combatants, and every battle was composed of individual duels made up of a series of “grappling, one-on-one killings.” When the two sides’ numbers were unequal, the “surplus” combatants of the numerically superior side would “naturally” join each individual duel in the form of “many against one” (usually “two against one”), putting their own side at a numerical advantage in these individual duels, so that it could win them comparatively easily, and ultimately win the whole battle through the accumulation of victories in individual duels.

Analyzing further how humans were combined with cold weapons, one finds an inherent weakness in that combination: the user’s rear (for those accustomed to using the right hand, the right rear of a long-weapon user and the left rear of a short-weapon user) is relatively weak and difficult to protect effectively. In a melee, if the “surplus” combatants of the numerically superior side, in a “many against one” situation, attacked this part of an opposing combatant, that opponent would very easily be killed or wounded. Therefore the side at a numerical disadvantage arranged its soldiers in a certain regular pattern to form a formation, covering one another’s rear so as to be able to resist the attacks of the numerically superior enemy soldiers.8 It was precisely because this was recognized, and because the successful experience of hunting encirclements was drawn upon, that formation-battle tactics came into being. Of course, fighting in the form of a formation could also strengthen the intensity of the attack on the enemy directly in front.

Formation-battle tactics of the cold-weapon era (phalanx tactics) are the methods of fighting with cold weapons by arranging basic combat units [meaning the combination of a person and a weapon; the basic combat unit of the time was mainly the foot soldier, but there were also soldiers combined with (wooden) chariots, war elephants or even oxen] into dense ranks. In the past, people habitually called this kind of tactics “square-formation tactics” (translated from the English “phalanx tactics”). Indeed, when the word “phalanx” is used as a noun, it refers to a formation with dense ranks and relatively great depth (a dense formation whose frontage and depth are equal or roughly equal). But when it is used as a modifier (adjective) of the word “tactics,” its meaning is not necessarily a square formation. In fact, the forms of the “zhen” at that time were many and varied. Considering the tactical characteristics of the cold-weapon era comprehensively, it may be more accurate to name this kind of tactics, which appeared in the early cold-weapon era, “formation-battle tactics.”9

At present, the earliest battle recognized worldwide as having been fought in the form of a formation occurred about the 30th century BC among the Sumerian city-states in the region between the two rivers (the Tigris and the Euphrates). On a fragment of an architectural decorative plaque unearthed at Lagash10 in Iraq, a scene is depicted of the king of a Sumerian city-state leading his troops on campaign (see Figure 1.4).


[Image — Figure 1.4: Figure on a fragment of an architectural decorative plaque from Lagash, Iraq, 30th century BC. A line drawing of a king and a rank of soldiers with spears and shields.]



On this plaque fragment, the king leads the charge at the front, closely followed by a row of 8 soldiers (this kind of formation can be called the “Sumerian formation”). They wear battle helmets and hold a spear in the right hand and a shield in the left. The ancient Egyptian formation arose about the 21st century BC, and the ancient Chinese formation about the 17th–11th century BC. In ancient times, when Eastern and Western civilizations11 had not yet communicated with each other, formations appeared in Eastern and Western wars alike, in spontaneous agreement, which is enough to show that the emergence of the formation had its inevitability. The formation was the first form of combat in human history to which subjective human design was added, and formation-battle tactics likewise became more rational through the addition of subjective human design. The stage with formation-battle tactics as the basic tactics was the first stage in the development of land (ground) combat. It was only around the 3rd–2nd century BC (in the West, around the 3rd–4th century AD) that it was gradually replaced by the maneuver tactics of the cold-weapon era (cavalry tactics), having lasted for about 28–32 centuries in all.


I. Formations in China

“Zhen” (formation) was written with the character 陈 (“chen”) in ancient Chinese; its original meaning was the arrangement of chariots and foot soldiers, and it was later extended into a general term for battle formations. It is a special military term of ancient China. The earliest Chinese formation recorded in writing that is currently known is the chariot formation that appeared in the Yin-Shang period (about the 17th–11th century BC).

The chariot formation of the Yin-Shang period was organized on the basis of the “sheng” (chariot unit). Each “sheng” consisted of one chariot12 and 3 armored soldiers (soldiers wearing armor). The chariots of the time were made of wood, with a single shaft, two wheels, a rectangular carriage body and a long hub, and were drawn by four horses13 (see Figure 1.5).


[Image — Figure 1.5: Imaginary illustration of a chariot of China’s Yin-Shang period. A drawing of a four-horse chariot with three warriors.]



When attacking, they fought in the manner of chariot combat. In chariot combat, the 3 armored soldiers stood on the chariot in the order left, middle, right and fought14 (see Figure 1.6). The armored soldier on the left was called the “jiashou” (the commander of that “sheng”); he held a bow and was in charge of shooting. The one in the middle was the driver (yushou), in charge of driving (steering the chariot). The armored soldier on the right was called the “jiayou”; he held a spear and was in charge of striking and stabbing.

When defending, they often fought in the form of infantry combat. The 3 armored soldiers stood below the chariot, with the chariot as the center. The jiashou was on the left side of the chariot, the jiayou on the right side of the chariot, and the driver on the chariot, controlling it (see Figure 1.7).


[Image — Figure 1.6: Diagram of the positions of the armored soldiers during chariot combat. Schematic.]

[Image — Figure 1.7: Diagram of the positions of the armored soldiers during infantry combat. Schematic.]



Chariots drawn up in a line abreast facing the enemy formed the infantry-chariot formation (see Figure 1.8).

In addition, chariots and foot soldiers could also be combined into two other battle formations — a formation with the foot soldiers in front and the chariots behind (see Figure 1.9), and a formation with the chariots in front and the foot soldiers behind (see Figure 1.10). When these two battle formations were formed, the drivers usually dismounted and fought on foot.


[Image — Figure 1.8: Battle formation with foot soldiers and chariots deployed in one line. Schematic.]

[Image — Figure 1.9: Battle formation with foot soldiers in front and chariots behind. Schematic.]

[Image — Figure 1.10: Battle formation with chariots in front and foot soldiers behind. Schematic.]



As for the uses of the three battle formations, the Rites of Zhou · Xia Guan · Da Sima says: “On rugged wild ground, men are the main force; on easy wild ground, chariots are the main force.” That is to say, when fighting on complex terrain (rugged ground), the foot soldiers are the main force (the foot soldiers in front carry out the main fighting, with the chariots behind providing support); when fighting on flat terrain (easy ground), the chariots are the main force (the chariots in front carry out the main fighting, with the foot soldiers behind providing support); and the battle formation in which foot soldiers and chariots are deployed in one line is suited to fighting on ordinary terrain.

By about the 11th–8th century BC (the Shang-Zhou period), some changes had occurred in the organization of the chariot formation. The chariot formation of this time was likewise still organized around the chariot. Unlike the chariot formation of the Yin-Shang period, the number of soldiers attached to one chariot rose from 3 to 25. These soldiers were organized in squads of 5 men (“wu”), each squad armed with different weapons such as the ge (dagger-axe), ji (halberd), mao (spear), shu (a long club-like weapon) and bow, and arranged in depth from front to rear. Each rank was arranged abreast, forming an infantry formation of 5 × 5 men, 7.2 meters long and 7.2 meters wide, called a “liang”15 (see Figure 1.11).

Further analysis shows that if this “liang” organization was real, then, since it was quite impossible for 25 soldiers to fight on a chariot at the same time, such a chariot formation made up of chariots and “liang” could not possibly carry out chariot combat in the true sense on the chariots, and could only conduct infantry combat (of the “infantry and chariots combined” kind).


[Image — Figure 1.11: Diagram of a “liang.” A 5 × 5 grid of soldiers, 7.2 m by 7.2 m, with the jiashou at the center; the five squads (wu 1–5) are armed, from left to right, with bow, shu, spear, halberd and dagger-axe; the enemy is shown in front. Not reproduced.]



As for the relationship between the chariot and the “liang,” since the “liang” occupies a large area and the chariot’s area is, by comparison, far too small, it does not seem to be so simple a question of who is in front and who is behind. Lacking material, the author finds it hard to draw a conclusion lightly. But the famous “Yuli formation” of the Spring and Autumn and Warring States periods, several hundred years later, was likewise made up of chariots mixed with infantry formations, and it may serve as a reference. The relationship between the chariots and the infantry formation in the Yuli formation is roughly as follows (see Figure 1.12):


[Image — Figure 1.12: Diagram of the “Yuli formation.” A block of circles representing infantry, with two chariots placed within it.]



If we compare the “Yuli formation” with the “liang,” we see at once that the “Yuli formation” is a battle formation made by placing the chariot in the center of the “liang” (with the jiashou standing on the chariot), and that there is an obvious relationship of inheritance and development between the two.

The most obvious advantage of a formation organized around the chariot is this: the chariot, as the core of the basic combat unit, has strong offensive capability on level ground and also a certain defensive capability, and, as a complete basic combat unit, the soldiers can, relying on the chariot, fight independently for a certain time; it can deal with both long weapons and short weapons. It is regrettable that so far we have not found any specific record of chariots in actual combat. Of course, the chariot’s shortcomings are equally obvious: its adaptability to terrain is poor, and its use is especially difficult in mountainous country and in water-logged rice paddies. In such circumstances, the combat capability of a formation organized around chariots is greatly reduced. Hence the later story of Wei Shu “destroying the chariots to form ranks.” Wei Shu “destroyed his chariots to form ranks” precisely in order to overcome the weakness of the chariot’s “poor adaptability to terrain.”

Clearly, a chariot formation organized around chariots is a rather complex formation, whereas an infantry formation composed purely of soldiers is comparatively simple. Since the development of things mostly follows the rule of “from the simple to the complex,” the author conjectures that before chariot formations appeared (that is, in the Shang period), the comparatively simple infantry formation should already have appeared, but people have not yet found the corresponding physical remains (for well-known reasons, they are not easy to find) or written records.

In 1974, archaeologists discovered the Qin-dynasty Terracotta Army near the Mausoleum of Qin Shihuang in the suburbs of Xi’an. Although these terracotta warriors and horses were only ceremonial objects used in sacrificial rites, they more or less reflect some of the actual circumstances of the army’s organization and combat at that time (the first half to middle of the 3rd century BC).

The Terracotta Army contains four types of formation: the crossbow formation, the chariot formation, the infantry formation and the cavalry formation.


(1) The Crossbow Formation

Each crossbow formation is made up of about 20 crossbowmen, who in battle shot their arrows standing or kneeling respectively. But the way the crossbowmen were arranged in battle is not known in detail (in the ceremonial array they are arranged in columns, but the author believes they should have been arranged abreast, facing the enemy).



(2) The Chariot Formation

Each chariot formation is made up of 6–8 war chariots. Each chariot is drawn by 4 horses and has 3 soldiers assigned to it, arranged abreast behind the chariot. The one in the middle holds the horses’ reins and is the driver; the other two stand to the left and right of the chariot respectively, holding long weapons. The way the chariots were arranged in battle is not known in detail (in the ceremonial array there are both columnar and abreast arrangements, but the author believes the abreast arrangement was the more likely).



(3) The Infantry Formation

Each infantry formation is made up of 9–36 foot soldiers holding long weapons, but the way they were arranged in battle is not known in detail (because only an abreast arrangement can cover one another’s flanks and rear, the abreast arrangement was the more likely, but in the ceremonial array they are arranged in columns).



(4) The Cavalry Formation

Each cavalry formation is made up of 10–18 cavalrymen holding bows and arrows, but the way they were arranged in battle is not known in detail (the abreast arrangement was the more likely, but in the ceremonial array they are arranged in columns).

As for how the several formations above were actually arranged in battle, how large formations were composed and how combat was conducted, we cannot know for lack of more detailed material, but they must clearly have met certain combat requirements (for example, being able to cover one another); in addition, chariot, infantry and cavalry formations could also be deployed in mixed fashion, as can be seen from the middle part of Pit No. 2 in the “Terracotta Army” museum.




II. Formations Abroad

Besides the “Sumerian formation” described above, according to documentary records, the relatively early formations that appeared in ancient foreign countries include the “ancient Egyptian formation,” the “Assyrian formation,” the “Greek Dorian formation,” the “Greek Athenian formation” and the “ancient Roman formation.”


(1) The Ancient Egyptian Formation

The ancient Egyptian formation (see Figure 1.13) appeared about the 21st century BC. It consisted of three parts: chariots (a chariot formation), an infantry formation and cavalry (a cavalry formation). The infantry were first organized into various types of infantry units according to the weapons they used, such as long-spear units, short-sword units, wolf-tooth-club units and stone-throwing units, and these units were then organized into one formation. The chariots were arranged in front of the infantry formation, their purpose being to throw the enemy’s formation into disorder and so create a combat opportunity for the infantry. The cavalry “acted on the flanks of the infantry.”


[Image — Figure 1.13: Diagram of the ancient Egyptian phalanx. Schematic showing chariots in front, the infantry block (archers, stone-throwing unit, long-spear, short-sword and wolf-tooth-club units) in the middle, and cavalry on the two flanks.]





(2) The Assyrian Formation

The Assyrian formation (see Figure 1.14) appeared from about the 16th to the 10th century BC. It consisted of three parts: chariots (a chariot formation), an infantry formation and cavalry (a cavalry formation). The infantry formation was divided, from front to rear, into four ranks of shield-bearers, archers, spearmen and so on. This arrangement allowed the archers to fight under cover of the shields. The chariots and cavalry were located on the two wings of the formation.


[Image — Figure 1.14: Diagram of the Assyrian phalanx. Schematic showing four ranks (shield-bearers, archers, spearmen, spearmen) with chariots and cavalry on the two wings.]





(3) The Greek Dorian Infantry Phalanx

The Greek Dorian infantry phalanx appeared from the 8th to the 6th century BC and was the oldest Greek formation. The organization of the formation was very simple: it was made up of the nobles in the first rank and several ranks of slaves and servants behind them (see Figure 1.15).


[Image — Figure 1.15: Diagram of the Greek Dorian infantry phalanx. Eight ranks in all: the first rank is noble heavy infantry; ranks 2–8 are slaves and servants.]





(4) The Greek Athenian Formation

The Greek Athenian formation appeared in the 5th century BC. It was made up of 8–16 ranks of light-armed infantry, with the cavalry on the two flanks.


[Image — Figure 1.16: The Greek Athenian infantry phalanx. Schematic showing light-armed infantry in 8 to 16 ranks of transverse lines, with a frontage of about 1,000 men / 500 m, and cavalry on both flanks.]





(5) The Ancient Roman Formation

The ancient Roman formation appeared from the 4th century BC to the 1st century BC.

1. The ancient Roman formation of the 4th to 2nd century BC. The ancient Roman formation of the 4th to 2nd century BC was mainly composed of an infantry formation and cavalry (a cavalry formation). In the formation, the infantry were the main force. The infantry were organized from four “arms”: light infantry, spearmen, the main force and the reserve. It was divided into four lines: the first line was light infantry, the second line spearmen, the third line the main force, and the fourth line the reserve. Each line was further divided into 10 companies; each spearmen or main-force company had 120 men, 12 across the front and 10 in depth; each reserve company had 60 men, 6 across the front and 10 in depth. The gaps between the companies were equal to the width of a company’s front. The companies behind covered the gaps between the two companies in front of them. Usually one legion was organized into one formation. The formation’s frontage was 600–800 meters and its depth about 100 meters (see Figure 1.17).


[Image — Figure 1.17: Roman legion of the 4th to 2nd century BC. Schematic of the legion’s four lines of companies, with a frontage of 600–800 m, a depth of about 100 m, and five cavalry companies on each flank.]



2. The ancient Roman formation of the 1st century BC. After the Romans suffered a series of heavy defeats, a shortage of troops appeared (the Marian reforms, from about 107 BC). Although they still organized formations with the legion as the unit, they made improvements in the organization of the formation: the light infantry was abolished, and the former four-line battle formation was reduced to three lines. The legion was organized into 10 cohorts, each cohort commanding 3 companies, and each company 120 men. Each company had a frontage of 12 men and a depth of 10. The cohorts were deployed in a “chessboard” pattern. The formation’s frontage was sharply reduced to about 250 meters (see Figure 1.18).


[Image — Figure 1.18: Roman legion of the 1st century BC. Schematic of the cohorts deployed in a chessboard pattern, with a frontage of about 250 m.]






III. The Enlargement of the Formation

The earliest wars (which were also battles, only seen from a different angle — viewed from the actual armed clash itself, it is a battle; viewed from another angle, examining the deep-seated causes that gave rise to the armed clash, or examining from a broader perspective the methods and paths by which such contradictions are resolved, it is a war) involved a small spatial range and few participants. For one side, establishing a single formation was usually enough. As social productive forces developed, the range of conflict grew ever larger, more and more people were drawn into war, and the scale of war expanded. When more people were drawn into the war (the battle), people naturally faced a question: should the original formation be directly enlarged to the required scale, or should several small formations first be organized and then these small formations organized into a large formation? Judging from the known historical facts, both methods were used at that time. The ancient Greek formation, organized in the first way and “sometimes stretching for several miles,” is an example of the former method. The large ancient Roman formation, composed of several or dozens of small formations, is an example of the latter.

It now appears that the latter has at least two advantages over the former. First, greater flexibility in how the battle formation is organized. At that time, soldiers from the same region, or equipped with the same kind of weapon, were often organized into one small formation. When the number of small formations that could be organized was large, the large formation could be made somewhat larger; conversely, the large formation would be somewhat smaller. Second, greater adaptability of the formation in combat. Because certain gaps were often left between the small formations, the large formation often had greater maneuverability when it was organized; and when small formations of different natures (for example, chariot formations and infantry formations) were organized into a large formation, it could often deal with various situations or various opponents. A large formation combined from multiple small formations in this way is usually called a multi-unit formation (in contrast, a formation originally enlarged by a single method is called a single-unit formation). Because the multi-unit formation had the advantages above, after about the 11th century BC multi-unit formations gradually replaced single-unit formations. For example, the “Chinese formation” that appeared in the 11th–8th century BC, the “Macedonian formation” that appeared in the 6th–4th century BC, and the “ancient Roman formation” that appeared in the 4th–1st century BC were all multi-unit formations. In combat, the small formations in these formations could, according to combat needs or the terrain, be combined into large formations of different scales and enter combat at the same time, or enter combat one after another, in the same or in different directions. Under conditions in which the individual soldier’s combat ability had not improved, merely by changing the method of composing the formation, the formation’s mobility and tactical adaptability were clearly increased.

At the stage of formation-battle tactics, combat was already differentiated into small-scale combat and large-scale combat.




Section 4: Tactics of Small-Scale Combat

Small-scale combat, in English “Combat” (including “Fight”), is combat of (very) small scale. To put it precisely in modern military terms, it is combat between opposing combat subunits [including the single soldier, the single gun and the single vehicle (a tank or other combat vehicle)] carried out on a battlefield made up of two areas, “mutual killing and wounding” and “tactical maneuver.”16 At the stage of formation-battle tactics of the cold-weapon era, the main features of small-scale combat were, first, that the “mutual killing” area and the “tactical maneuver” area did not differ greatly in size; and second, that the process of killing and wounding within the “mutual killing” area was often determined not by maneuver in the “tactical maneuver” area but by the “formation” itself. Maneuver within the “tactical maneuver” area served only to make the battle occur (or not occur), and its function was relatively single.

Most small-scale combat at the formation-battle stage was conducted in the form of formation against formation.


I. Combat Between Formations of the Same Type

As described above, the formations at the stage of formation-battle tactics of the cold-weapon era were of two kinds: infantry formations and chariot formations.17 Combat between formations of the same type means combat between an infantry formation and the enemy’s infantry formation, and between a chariot formation and the enemy’s chariot formation.


(1) Combat Between Infantry Formations

Combat between the two sides’ infantry formations is called infantry combat for short. The main questions that need to be made clear are: first, the mutual relationship between the forms of the weapons used by the two sides; second, the micro-level relationships of confrontation established locally within the formations; third, the depth of the formation; and fourth, the number of soldiers in the formation.

As regards the mutual relationship between the forms of the weapons used by the two sides, four situations may arise: long weapons (such as spears, lances or long sabers; the same below) against long weapons (long hitting long); short weapons (such as short knives, swords or axes; the same below) against short weapons (short hitting short); long weapons against short weapons (long hitting short); and short weapons against long weapons (short hitting long). It should be pointed out that in formation battle the use of weapons is conditional: combat has to be carried out without interfering with the fighting of the neighboring soldiers, while at the same time providing cover for them. This determined that in formation battle a soldier could use his weapon only at a fixed position in the formation and toward a relatively fixed direction of combat. For this reason, weapons in formation battle were often a matter of “an inch longer, an inch stronger; an inch shorter, an inch more dangerous.” If the soldiers in the opponent’s formation used long weapons (a long-weapon formation), no commander would use a formation composed of short-weapon soldiers (a short-weapon formation) to oppose it; he would inevitably send a long-weapon formation to oppose it. This meant that the forms of weapons used by the two sides’ formations often settled into long against long, or short against short. But once a long-weapon formation collapsed (combat became a melee), the advantage of the short weapon came to the fore. So at that time many soldiers using long weapons also had to carry a short weapon with them in battle.

As regards the micro-level relationships of confrontation established locally within the formations, three situations may arise: several soldiers of one side fighting a single soldier of the other (many against one); a single soldier of one side fighting several soldiers of the other (one against many); and a single soldier of one side fighting a single soldier of the other (one against one). Obviously, for one side the first situation is favorable to combat, the second is unfavorable, and the third affects both sides in the same way. Deeper analysis shows that these micro-level relationships of confrontation are determined mainly by the density of the formation. If the formation is too dense, then although the first situation (many against one) might arise, the weapons cannot be wielded freely and it is hard to fight. If the formation is too sparse, the second situation (one against many) easily forms, which is clearly unfavorable. Therefore, after the density of the formation has been adjusted, the local relationships of confrontation of the two sides’ formations will often stabilize in the third situation (one against one).

The British Encyclopaedia Britannica, in its explanatory text for the entry “Tactics,” points out: “The most widespread fallacy of the ancient world was the belief that the shock effect of the (battle) formation (array) was directly proportional to the depth of the formation.”18 Is that really the case? Let us analyze it.

The formation has a certain depth because it is assumed that combat begins with the first rank and that there will certainly be casualties. If the formation consisted of only one rank of soldiers, then as soon as the soldiers of the first rank suffered casualties, the formation could be broken through by the other side at that point and split into two parts, and the integrity of the formation would also be destroyed. To give the formation a certain capacity to bear casualties, when the first rank suffers casualties, reserve personnel have to step in to fill the gap; the formation must therefore have a second rank, and if this happens again, there must be a third rank … up to an n-th rank. This is why a formation needs a certain depth. But on careful analysis of the process above, one finds that even for a soldier of the third rank to actually fight, there are two conditions: first, the soldier of the first rank in front of him has been killed or wounded, so that the soldier of the second rank steps up to continue the fight; and second, the soldier of the second rank who stepped up has in turn been killed, so that it is then the turn of the third-rank soldier to step up and continue. Unless some very exceptional circumstance is met — for example, the enemy soldier facing him has an especially strong fighting ability — what is the probability of this happening? Obviously not very high. This means that if the depth of the battle formation is too great, the soldiers in the rear ranks, especially those in the very last ranks, will hardly have any chance of taking part in actual duels, and this portion of the troops is to a great extent “wasted” and basically cannot play any role. So how great should the depth of the battle formation really be? If we regard the events of soldiers’ casualties as occurring with equal probability, then clearly a battle formation whose depth and frontage are the same is the most reasonable (that is, the “square formation” in the true sense of the name).

However, this is not to say that a battle formation of great depth is of no use at all. For example, a battle formation of extreme depth can be used as a cleaver, to cut up the enemy’s battle formation. In the combat at Leuctra in 371 BC, the Theban army commanded by Epaminondas formed the left wing of its battle formation with 50 ranks of soldiers, and it was probably in this way that it played its role.

As for the role of the number of soldiers in an infantry formation: in formation battle, whether the formation dissolves or not has a very great influence on the role of the number of soldiers. Generally speaking, if the soldiers of both sides have the same combat ability and combat is carried out on the premise that neither side’s formation dissolves, the numbers of soldiers on the two sides often play their role through a “one-for-one” combat exchange rate; that is to say, the fighting proceeds at the ratio of “if you lose one, I also lose one.” If, after all the forces of one side have been “exchanged” away, the other side (the one with numerical superiority) still has surplus forces to control the battlefield, it is the victor. Once a formation dissolves, the numerically superior side will commit its surplus forces to each “one-on-one” killing, and thereby obtain a higher combat exchange rate.



(2) Combat Between Chariot Formations

Chariots strike the opponent mainly by relying on speed and energy. This also means that combat between the two sides’ chariots is often carried out in motion. Combat between the two sides’ chariot formations, chariot combat for short, has characteristics completely different from those of infantry combat. The Chuci · Guoshang (“Songs of Chu · The Fallen”),19 written in the 4th–3rd century BC, describes the scene of chariot combat at that time:


Grasping the Wu dagger-axes, clad in rhinoceros-hide armor [Gloss: (the soldiers on the chariots) hold sharp dagger-axes and wear rhinoceros-hide armor],

The chariot hubs interlock, and short weapons clash [Gloss: the two wheels of the enemy’s and our chariots are interlocked, and (the soldiers of both sides) hack at each other at close range],

The banners blot out the sun, and the enemy is like clouds [Gloss: (on the battlefield) the banners of both sides are so many that they hide the sky and cover the sun, and the enemy too gathers together like clouds],

Arrows fall crisscrossing, and the warriors strive to be first [Gloss: the arrows of both sides fly across each other and fall one after another, and the soldiers of both sides also fight bravely to be first, neither yielding to the other],

They overrun my formation and trample my ranks [Gloss: struck by the chariots and trampled by the horses, the formation is thrown into disorder and the ranks can no longer be made out],

The left outrider dies, the right is wounded by blades [Gloss: of the (horses drawing the chariot), the one on the left is dead and the one on the right is wounded],

The two wheels are buried, the four horses are tethered [Gloss: the two wheels (of the chariot) are buried in the earth, and the horses’ reins cannot be undone. The meaning is that although the chariot is in disorder and the horses are dead or wounded, (the soldiers) still do not prepare to withdraw, but mean to fight the enemy in bloody battle to the end],

They seize the jade drumsticks and beat the sounding drums [Gloss: the war drums are (still) being beaten, booming loudly].

……



This elegy, which praises soldiers who died in battle with a poignant beauty, vividly records the course of a chariot battle that took place at that time: the battle began once both sides had drawn up their chariot formations. First the two sides shot arrows at each other, then the chariots charged the other side; when the chariots “interlocked hubs,” the soldiers of both sides stood on their chariots and fought with swinging dagger-axes; and after “they overrun my formation and trample my ranks,” it became a melee.

It can be seen that the chariot formation existed only before the battle; as soon as the battle began, the chariot formation dissolved. The main process of chariot combat is a melee, in which victory is often won by relying on numerical superiority.




II. Combat Between Formations of Different Types

At the stage of formation-battle tactics of the cold-weapon era, combat between formations of different types took only two forms: a chariot formation against the enemy’s infantry formation, and an infantry formation against the enemy’s chariot formation.


(1) Chariot Formation Against Infantry Formation

On level ground, the chariot formation has a clear advantage over the infantry formation. The key to the chariots’ victory is very simple: use the shock speed and energy of the chariots’ maneuver to throw the opponent’s infantry into disorder and open up a melee, then use the advantage of the soldiers on the chariots fighting from a commanding height to win the battle in “one-on-one” grappling and killing.



(2) Infantry Formation Against Chariot Formation

The methods by which an infantry formation deals with a chariot formation are very typical. First, any infantry that may come under attack by the opponent’s chariot formation will usually, as far as possible, deploy its formation on high ground, so that the opposing chariots, when charging uphill, lose shock speed and energy. Second, when the infantry formation cannot be deployed on high ground, some obstacles are set up along the opposing chariot formation’s likely line of charge (for example, digging some trenches or placing some large stones), in order to obstruct the opposing chariots’ charge.

It can be seen that in a hurried battle on level ground the chariots have the advantage, whereas in mountainous country, where preparations have been made in advance, the infantry formation can also deal effectively with the chariot formation.

In summary, in general, in the confrontation between the above two different types of formations, the infantry formation has comparatively strong adaptability to the battlefield. This explains why, at this stage of tactical development, the infantry formation was the most commonly used formation, and why the infantry (foot soldiers) were the most important component of the armies of every country. However, because chariots also possess certain particular combat capabilities in certain specific circumstances that infantry cannot replace, a certain number of chariot troops and cavalry were also organized in the armies of every country at this stage of tactical development (usually not used for combat but for auxiliary tasks such as reconnaissance, guard duty and communication).

It can be seen that although the cause that led to the formation of formations was soldiers covering one another’s flanks, winning a formation battle still often depends on winning the soldiers’ duels that take place at the front of the formation.





Section 5: Tactics of Large-Scale Combat

Large-scale combat, in English “Battle,” is combat of (very) large scale. To put it precisely in modern military terms, it is combat in which the opposing tactical formations and tactical units, centered on a unified and complete tactical strategy for achieving a certain war or campaign objective, combine, according to a certain relationship, several small-scale combats of different or the same types and styles that take place simultaneously or successively on the same battlefield.20

Clearly, to carry out large-scale combat there must first be a purpose of large-scale combat, and that purpose is laid down by the war and the campaign (if there is one; the same below). At that time, apart from the rather vague combat purpose of “defeating the opponent (or not being defeated by the opponent),” the war or campaign could not set out any more explicit or more specific combat purpose, so “defeating the opponent (or not being defeated by the opponent)” became the initial purpose of large-scale combat.

Under the conditions of the formation, to achieve the combat purpose of “defeating the opponent (or not being defeated by the opponent),” there were broadly several basic tactical strategies: the full frontal attack (resistance), the breakthrough, the flank attack, the encirclement, the ambush, and the follow-up attack [attacking (fighting) with a reserve].


I. The Full Frontal Attack (Resistance)

The full frontal attack, also called the frontal advance, is a combat action in which forces are deployed along the front and a full attack is launched across the entire front. The reason the two words “(resistance)” follow “full frontal attack” is to express that if the opponent conducts a “full frontal attack,” one’s own side must conduct a “full frontal resistance.”

The basic tactical strategy used in the Battle of Megiddo,21 which took place in 1479 BC at Megiddo (in present-day northern Palestine), and in the Battle of Muye, which took place in 1027 BC at Muye in our country (today north of the Wei River in Qi County, Henan Province, near Xinxiang), was the full frontal attack. In both of these battles, the armies of Thutmose III and of King Wu of Zhou were arranged abreast, in formations suited to the full frontal attack (resistance).

In the full frontal attack (resistance), the comparison of the two sides’ combat strength and the soundness of the formation’s organization are the only factors that decide victory or defeat.

After the appearance of the multi-unit formation, the typical battle deployment for the full frontal attack (resistance) was to arrange the individual small formations abreast along the confronting front, to attack the opponent (or resist the opponent’s attack). Later, Chinese tactical designers improved this battle formation (zhen) and fixed it, and designed the “wild-goose formation” (“yanxing zhen”) (see Figure 1.19).


[Image — Figure 1.19: The wild-goose formation (“yanxing zhi zhen”). A detailed schematic of the Chinese wild-goose formation, showing groups of small formations labeled with the ten heavenly stems and with positions such as “scouts,” “reserves,” “ambush,” and the gong-and-drum rear guard.]



The “wild-goose formation” is a battle formation spread out mainly laterally, with a certain depth. The two small formations at the front, which are echeloned either forward or backward, are the “antennae” of the battle formation, used to probe the strengths and weaknesses of the opponent’s battle formation. When they are arranged forward, they form a “V” shape, which is convenient for attacking the two wings of the front of the opponent’s battle formation, but the rear of this kind of battle formation is comparatively weak. When they are arranged backward, they form an inverted “V” shape, which is favorable for protecting the two flanks of the front of one’s own battle formation. A broken-line battle formation (zhen) combining the forward and backward arrangements can take the advantages of both. The other parts at the rear of the battle formation are then deployed according to the formation adopted by the enemy and the way the battle develops.

It should be explained that most of the “formation diagrams” that reflected the forms of ancient formations in our country have been lost. The ancient Japanese methods of formation originated in China. On November 10, 760 (the 4th year of Tenpyō-hōji in Japan), six men — including Chunribu Sanguan (春日部三关), a Shoudao sheren (授刀舍人), and Zhongwei sheren Tushi Suxi Guancheng (中卫舍人土师宿祢关成) — together with Kibi no Makibi, the Daini (deputy governor) of the Dazaifu, and others, were to drill in the army the “Eight Formations of Marquis Wu” (Wuhou ba zhen) and Sun Tzu’s “Nine Grounds”; afterwards, beginning with the Genpei War, they were commonly used in actual combat. The “wild-goose formation” among Japan’s “Eight Formations of Marquis Wu” is roughly as follows (see Figure 1.20).

The troop disposition of the Japanese “wild-goose formation” emphasizes the first line; the forces are not divided into primary and secondary, and are arranged mainly along the front. The commander is located in the middle-to-rear part of the formation.


[Image — Figure 1.20: Japan’s wild-goose formation. A schematic of staggered blocks labeled, from front to back, “vanguard,” then the second to sixth lines, with the commanding general at the center-rear and groups labeled “iron cannon” (firearms) and “bow” at the flanks.]





II. The Breakthrough

A breakthrough is an action of penetrating the opponent’s battle formation. To achieve a breakthrough, in the single-unit-formation period a formation of unequal depth was usually arranged. In the multi-unit-formation period, part of the small formations were usually arranged abreast along the front, to attract most of the opponent’s small formations, while another part of the small formations were arranged in column at some point on the front, in order to break through there. The most famous breakthrough in ancient wars is probably the aforementioned one by the Theban army against the Spartan army at the Leuctra large-scale combat. In that combat, Epaminondas formed the entire front from several small formations eight ranks deep, while arranging some other small formations (possibly four or five of them) in column in depth on the left wing, bringing the left-wing soldiers to 50 ranks. In the fighting, it was precisely the breakthrough in that direction that caused the opponent’s formation to disintegrate and so won this battle. In a breakthrough, the comparison of the two sides’ combat strength at the point of breakthrough is usually the key factor in its success.


[Image — Figure 1.21: Diagram of the two sides’ battle formations at the Leuctra battle. Two rows of blocks for the Spartan army arranged along the front, and the Theban army with a deep column on its left wing and shallower blocks stepped back across the rest of the front.]



Later, Chinese tactical designers improved this battle formation and fixed it, designing the “cone-shaped formation” (“zhuixing zhen”) (see Figure 1.22).


[Image — Figure 1.22: The cone-shaped formation. A schematic of square blocks labeled “vanguard” (front) and “rear guard” (back), arranged in a cone/wedge shape.]



The cone-shaped formation is a battle formation whose vanguard is shaped like a cone. In a cone-shaped formation the vanguard must be sharp in shape, with strong and firm wings. Through its elite first-line troops it can attack the enemy on a narrow front, break through and split the enemy’s formation, and the two wings then expand the results. It is a formation that emphasizes offensive breakthrough. The cone-shaped formation is also called the “pin formation” (牝阵, literally “female formation”).

In addition, a breakthrough can also be achieved by first “pulling apart” the opponent’s two wings (or one wing) and then striking the opponent’s central part. For example, in the Lize large-scale combat on Lize22 in our country in 478 BC, the Yue army first used its “left Gou troops” and “right Gou troops” to cross the river on the two wings of the Wu army; after the Wu army had shifted its two wing units (the “right army” and the “left army”) to deal with them, the Yue army then struck the Wu army’s central army with superior force, and at one stroke broke through the battle formation of the Wu central army (see Figure 1.23).


[Image — Figure 1.23: Diagram of the Battle of Lize. The Wu army’s right, central and left armies (20,000 men each) on the far bank of the water; the Yue army (37,500 men, in left, center and right divisions) in the middle on the near bank, with the left and right Gou troops (6,250 men each) crossing on the outer flanks.]



As for the formation, the Japanese later transformed the “cone-shaped formation” into the “arrowhead formation” (fengshi zhen), whose form is roughly as follows:


[Image — Figure 1.24: Japan’s arrowhead formation. A schematic with a vanguard in an arrowhead shape at the front, second and middle lines behind it, the main body (“honzei”) and commanding general at the center, with groups of firearms (“iron cannon”), bows, spears, banners, assembly forces, mobile forces and a rear guard around them.]



The main troops of Japan’s “arrowhead formation” are concentrated in the center of the formation, and the vanguard is spread open, forming the shape of an arrowhead; it is an attacking formation. The tactical idea is a breakthrough at the center. The “arrowhead” formed by the spread-open vanguard can both break through the enemy’s formation and withstand pressure from the enemy’s two wings; the weak point of the formation is its rear. The commander is located in the middle-to-rear part of the formation.



III. The Flank Attack

A flank attack, “side attack” for short, is the combat action of attacking the opponent’s flank. It is divided into the two-wing attack and the one-wing attack.

In the Xuge large-scale combat that took place in 707 BC at Xuge23 in our country and the Chengpu large-scale combat that took place in 632 BC at Chengpu24 in our country, the basic tactical strategy used by the Zheng army and the Jin army was the flank attack.

In the Xuge large-scale combat, the two wings of the Zheng army first attacked the opponent’s weaker two wings and forced them to retreat; the Zheng left and right armies then cooperated from the flank with the central army, which attacked from the front the two sides of the opponent’s exposed central army, and defeated it. Obviously, this was a two-wing attack (see Figure 1.25).


[Image — Figure 1.25: Diagram of the Battle of Xuge. The Zhou army’s right army (Cai and Wei troops), central army and left army (Chen troops) face the Zheng army’s left Ju, central army and right Ju, with arrows showing the Zheng wings attacking the Zhou wings and then the Zhou center from the sides.]



In the Chengpu large-scale combat, the Jin army first used its lower army to attack the weaker right army of the Chu army and drove it back; then the Jin central army and upper army attacked the Chu central army and left army from the flank and defeated the Chu army. This was a one-wing attack (see Figure 1.26).


[Image — Figure 1.26: Diagram of the Battle of Chengpu. The Jin army’s upper, central and lower armies (with their commanders’ names) face the Chu army’s left army, central army and right army (Chen and Cai troops).]



In carrying out a flank attack, the attack capability of the attacking force and the organization of the part of the opponent that is attacked are usually the key factors in whether the attack can succeed.

Likewise, later people improved this battle formation and fixed it, designing the “numeral formation” (“shu zhen”). The so-called “numeral formation” is a dense battle formation that can “hide” more combat strength within the formation, ready at any time to strike the flank that the opponent exposes.

Later, the Japanese transformed it into the “square-round formation” (“fangyuan zhen”), whose form is roughly as follows (see Figure 1.27):


[Image — Figure 1.27: Japan’s square-round formation. A schematic of curved blocks arranged in a ring: vanguard (left and right), second line, main body and commanding general at the center, with firearms, bows, banners, assembly and mobile forces, and a rear guard around them.]



The troops of Japan’s “square-round formation” are clearly divided into two groups at the front, and the larger mobile force is located in the second line, so that it is convenient to use when a combat opportunity appears during the battle. The commander is located in the central rear of the formation.



IV. Encirclement

Encirclement is a combat action in which the enemy’s front is avoided and a maneuver is made toward his flank or rear, in order to form an enveloping posture. At the formation-battle stage there were usually two forms, the one-wing encirclement and the two-wing encirclement: the one-wing encirclement is an encirclement in which one exposed wing of the enemy is used to cut off the enemy’s line of retreat; the two-wing encirclement is an encirclement in which the two exposed wings of the enemy are used to cut off the enemy’s line of retreat. In the Beizhi large-scale combat that took place in 718 BC at Beizhi25 in our country, and in the Hongshui large-scale combat that took place in 638 BC at the Hong River26 in our country, the basic tactical strategy used by the Zheng army and the Chu army was in both cases encirclement.

In the Beizhi combat, the Zheng army, taking advantage of the opponent’s concentration on the front, used part of its force to detour by way of Beizhi, and, while the Yan army was unprepared, suddenly attacked from the rear and inflicted a great defeat on the Yan army. This is the first battle recorded in the history books in which victory was won by encircling and surprising the enemy, and it has served ever since as a model for later generations of commanders (see Figure 1.28).

In the Hongshui large-scale combat, when the Song army crossed the Hong River and attacked the center of the Chu army, the two wings of the Chu army pressed in toward the Song army and surrounded it, and the Song army was heavily defeated (see Figure 1.29).


[Image — Figure 1.28: Diagram of the Beizhi large-scale combat. A schematic with the Zheng army below, a broad arrow showing its advance, and the Yan army above, with a curved arrow showing the detour to the Yan army’s rear.]

[Image — Figure 1.29: Diagram of the Battle of the Hong. A sketch map of the Hong River with the Song army at the top, the Chu army at the bottom, and arrows showing the Chu wings enveloping the Song army.]



Obviously, the former was a one-wing encirclement and the latter a two-wing encirclement.

Besides forming an encircling posture through the advance of one’s own troops, an encircling posture can also be formed by making use of the advance of the opponent’s troops. For example, in the Marathon large-scale combat that took place in 490 BC, the encircling posture was formed by making use of the advance of the Persian troops (see Figure 1.30).

After the battle began, the center of the Greek army, unable to withstand the advance of the Persian army’s superior force, slowly fell back, but the two wings of the Greek army stood firm and fought in place. As a result, when the Persian army continued to attack the Greek army’s retreating center, it was instead surrounded by the Greek forces on its two sides.


[Image — Figure 1.30: Diagram of the Marathon large-scale combat. A map of the battlefield captioned in English “Battle of Marathon — Greek Double Envelopment, 490 B.C.”.]



The Japanese transformed this into the “crescent formation” (yanyue zhen), whose form is roughly as shown in the figure (see Figure 1.31).

Japan’s “crescent formation” has its troops disposed in an arc, shaped like a crescent moon; it is an asymmetrical formation. In battle, attention is paid to striking heavily at the flank, using the solid body of the moon to resist the enemy; the concave inside of the crescent looks weak but conceals danger. The commander is located at the bottom of the crescent’s concavity. This formation should have rather strong combat power; it is suitable for strong troops and brave generals, and is also suitable for certain asymmetric terrain.


[Image — Figure 1.31: Japan’s crescent formation. A schematic of curved blocks arranged in a crescent: vanguard, second and third lines, the commanding general in the concavity, assembly forces, mobile forces, firearms, bows, banners and a rear guard around them.]



Whatever kind of encirclement it is, the initial effect of the encirclement is often psychological, or, put another way, the psychological effect is often greater than the actual effect.



V. The Ambush

An ambush is a combat action in which troops are deployed in advance on a certain battlefield, and the enemy is annihilated after it enters (is lured into) that battlefield.

In the Beirong (Northern Rong) large-scale combat that took place in 714 BC in our country and the Xiaogu large-scale combat of 628 BC, the basic tactical strategy used by the Zheng army and the Jin army was the ambush (see Figure 1.32).


[Image — Figure 1.32: The Xiaogu large-scale combat. A relief map of the Xiaogu area with arrows marking the movements of the forces and a legend.]



The key to a successful ambush is to achieve surprise, using one’s own preparedness against the enemy’s unpreparedness.

An ambush usually requires the use of certain terrain conditions, and has no definite requirements as to the shape of the formation.



VI. Carrying Out a Follow-up Attack (Attacking with a Reserve)

Carrying out a follow-up attack (striking after the enemy has struck) is attacking (fighting) with a reserve. The reserve is the mobile force held by the commander, used to complete subsequent combat tasks or to deal with unexpected situations that arise in combat.

Ancient wars, especially the combats of early antiquity, including some large-scale combats, were often a single strike (one battle). Victory or defeat all depended on this one. But the defeated side, at the moment of defeat, often creates a favorable combat opportunity: the victorious side has indeed won, but its soldiers are already exhausted and its troops’ formation has already been scattered. At this point, as long as a fresh force attacks it, defeat is often turned into victory. It was precisely because this was recognized that the commanders of some large-scale combats deliberately held back a unit, to be used when such an opportunity appeared; this is the reserve.

In 597 BC war broke out between Jin and Chu in our country, and the armies of both sides “fought at Bi.”27 During the battle, when the Chu army detected signs that the opposing upper army might attack its own left army with cavalry, it then used the “youque” to swing round to the flank of the opposing upper army, which both protected its own left army and threatened the opposing upper army (see Figure 1.33).

The “youque” is the reserve.


[Image — Figure 1.33: Diagram of the course of the Battle of Bi. A schematic of the Jin army (upper, central, lower armies and their commanders) facing the Chu army (central army, left and right Guang chariot units, and the “youque” force of forty chariots led by Pan Dang), with a dashed arrow showing the youque’s flanking movement.]



In the middle of the 4th century BC, the famous ancient Chinese military strategist Sun Bin also put forward “fight with one, hold with two; invade the enemy with one, gather in with two.”28 This principle for the use of force means that in defense only one third of the force should engage the enemy, while two thirds hold the foot of the formation; in attack, only one third of the force should attack the enemy, while two thirds annihilate the enemy’s forces. Whether or not this ratio is appropriate, the requirement that the force be divided and used in successive stages reflects his understanding of the role of the reserve. As shown in the composition of the formation, Sun Bin reserved a reserve in his “Eight Formations.” The “hold” and the “two” in the formation are also reserves.


[Image — Figure 1.34: Diagram of Sun Bin’s “Eight Formations.” Cavalry and chariots at the front; an infantry column behind labeled, from front to back, “Fight-one,” “Hold” and “Two”.]



Anticipating that the opponent holds a reserve and may carry out a “follow-up attack (striking after the enemy has struck),” one’s own side should also hold a reserve. In this way, keeping a reserve gradually became a regular feature of the organization of battle.

The appearance of the reserve fundamentally changed the characteristic of primitive combat as a “one-time assault (resistance)”; the course of the battle began to become controllable, which was an important development in tactics.

Japan’s “fish-scale formation” (“yulin zhen”) also holds a reserve, but this kind of reserve is often assigned a purpose, which is to exploit the attack. Its form is as shown in the figure (see Figure 1.35).

Japan’s “fish-scale formation” has its main force concentrated at the center of the formation, divided into several small square formations shaped like fish scales and deployed in echelon, with the front end slightly convex; it is an attacking formation. The tactical idea is a breakthrough at the center: forces are concentrated to launch a fierce attack on the enemy’s center, and it is used when one’s own side has superior force. The weak point of the formation lies in its rear. The commander is located in the middle-to-rear part of the formation.


[Image — Figure 1.35: The fish-scale formation. A schematic of Japan’s fish-scale formation, with fish-scale-shaped blocks (vanguard and assembly forces, second line, main body, rear guard, mobile forces) arranged in echelon around a central ring marked “commanding general,” with groups of firearms, bows, spears and banners.]



At the stage of formation-battle tactics, soldiers had to be arranged in formation in order to cover one another’s flanks, and the formation’s mobility was extremely low; therefore, in most cases the combat purpose of “annihilating the enemy (or not being annihilated by the enemy)” could be achieved simply by breaking the opponent’s formation (making it dissolve).

Of course, the formations described above are only “regular formations” (“chang zhen”). In using them, the “regular formation” was usually also adjusted locally according to the specific terrain conditions of the battlefield at the time, the formation and tactics used by the opponent, and changes in the course of the battle, so that, while keeping its basic function, it became a “variant formation” (“bian zhen”) adapted to the circumstances above.

It should be added that the formation, as the representative of ancient tactics, emerged and developed at just the time when the ancient metaphysical way of thinking was in full vogue. At that time, people had already sensed that the emergence and development of certain things is determined by the “Dao” (law), and so people began actively to seek this “Dao” and tried to understand and explain the world through it. Undoubtedly, compared with the more primitive way of thinking of “dealing with things only as they come” (“jiu shi lun shi”), this way of thinking was a major advance in the way humans think. But, while seeking the “Dao” and using it to understand and explain the world, people often unconsciously solidified it, which in turn limited their thinking. The emergence and development of the formation could not escape the influence of this way of thinking either. It can be said that the emergence and development of the formation was the product, in tactics, of the ancient metaphysical way of thinking. In fact, tactics is a rather complex matter, and even at that time the single concept of the “formation” was far from sufficient to encompass it.

Before 512 BC (the late Spring and Autumn period in our country), the famous Chinese military strategist Sun Tzu (Sun Wu), on the basis of his predecessors’ combat experience, wrote the world’s first work devoted to the discussion of warfare — The Art of War of Sun Tzu (also called Sun Wu’s Art of War, Wu Sunzi’s Art of War, The Book of War of Sun Tzu and Sun Wu’s Book of War). The contents of the book bear widely on strategy, campaigns and tactics, and much of it is directed at tactics; in this sense, this work opened the way for tactical theory.

The extant Art of War of Sun Tzu has thirteen chapters in all. Among them, the contents of Chapter 2 “Waging War” (Zuozhan), Chapter 6 “Weak Points and Strong” (Xushi), Chapter 8 “Variations” (Jiubian), Chapter 9 “Maneuvering the Army” (Xingjun), Chapter 10 “Terrain” (Dixing), Chapter 11 “The Nine Grounds” (Jiudi) and Chapter 12 “Attack by Fire” (Huogong) bear more on tactics, and summarize a number of tactical principles of universal significance. The main ones are: concentrating forces (“I am concentrated while the enemy is divided”); winning by surprise (“avoid the solid and strike the weak”); and careful planning (“first make oneself unconquerable, then wait for the moment when the enemy can be conquered”); and so on — all of which were far ahead of the understanding of people at that time.








1. See [British] J. F. C. Fuller, A Military History of the Western World, Vol. 1, p. 2.



2. The carbon content was often as high as 4% or more, and there were other impurities as well. This meant that such iron could only be cast and could not be forged.



3. As evidenced by the iron-bladed bronze battle-axe (yue) unearthed in 1977 at Liujiahe village, Pinggu county.



4. Taking the generally recognized 30th century BC as the beginning.



5. See [Ancient Greek] Homer, The Iliad, People’s Literature Publishing House, 1994 edition.



6. See A Simple Explanation of Sun Tzu’s Art of War (Sunzi Bingfa Qianshuo), pp. 41 and 47, Zhanshi Press.
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8. As in many martial-arts films, the side with fewer people always fights back to back in order to deal with encirclement by the side with more people.



9. Of course, this is only the author’s personal view.
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11. The distinction between East and West at that time differed from the modern one. The East of that time referred to the region reached by Yellow River civilization, broadly including the Yellow River basin, the vast areas north of it, and the Iranian Plateau. The West referred to the region reached by Cretan civilization and Nile civilization, broadly including the vast areas of Europe, the Mediterranean coast and North Africa.
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16. For the definition of small-scale combat, readers may consult Jiang Lin, An Introduction to Tactics (Zhanshuxue Daolun), PLA Publishing House, 2012 edition, the relevant content in Chapter 10.



17. In the later period of this stage of tactical development, cavalry had already appeared. But because the saddle and the stirrup had not yet been invented, soldiers could not fight on horseback. In general, these cavalry undertook only auxiliary tasks such as reconnaissance, guard duty or communication, and did not take part directly in combat. If they did have to take part in combat, they would often maneuver on horseback and fight dismounted.
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19. Chuci (Songs of Chu): a written literary form of the ancient Chinese state of Chu (today’s Hubei region). Chuci · Guoshang was originally written by Qu Yuan, a grandee of the state of Chu.



20. For the definition of large-scale combat, readers may consult the relevant content in Chapter 15 of Jiang Lin, An Introduction to Tactics, PLA Publishing House, August 2012 edition.



21. The Battle of Megiddo. Megiddo is a place name, and “Battle” means large-scale combat; the Battle of Megiddo was thus a large-scale combat that took place at Megiddo. The same below. In history books the expression “the Battle of such-and-such” (“mou mou zhi zhan”) is often used. From the standpoint of the discipline of history this is acceptable, but “zhi zhan” may refer either to a campaign or to a large-scale combat, so from the standpoint of tactics and campaign studies it is not professional enough. This book is a specialist work on tactics, so what history books call “the Battle of such-and-such” is generally called “such-and-such large-scale combat” in this book. The same below.
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26. Now north of Zhecheng, Henan.



27. Now southwest of Yuanwu County, Henan, bordering the Yellow River on the north.



28. Sun Bin’s Art of War · Eight Formations (Sun Bin Bingfa · Ba Zhen).





Chapter 2 — The Emergence and Development of Maneuver Tactics in the Cold-Weapon Era

Maneuver tactics refers to a basic tactic used in land (ground) combat: a method of fighting in which forces and weapons are moved rapidly to form some favorable posture, and this favorable posture is used to achieve the purpose of combat. Maneuver tactics of the cold-weapon era refers specifically to the method of using the high mobility that horses give to troops to move forces rapidly and fight with cold weapons; for this reason it is also called the cavalry tactics of the cold-weapon era. In China, the maneuver tactics of the cold-weapon era took shape around the 2nd century BC; in the West, they took shape around the 3rd–4th century AD. It was not until the middle of the 16th century AD that they were gradually replaced by the formation-battle tactics of the firearm era, having lasted some 13–18 centuries in all.

The stage in which the maneuver tactics of the cold-weapon era served as the basic tactics is the second stage in the development of ancient land (ground) combat.


Section 1: Horses and Harness

The decisive factor in the emergence of the maneuver tactics (cavalry tactics) of the cold-weapon era was that people introduced the horse into the army’s combat system, thereby bringing about a qualitative improvement in the army’s mobility.


I. The Horse

As the main material basis of the maneuver tactics of the cold-weapon era, the horse originated roughly in the early Tertiary period of the Cenozoic era, some 60 million years ago. It has evolved and multiplied down to the present day, and has formed a population of stable character, with a fairly large number of varieties and a very wide distribution (across Eurasia, Africa, the Americas and elsewhere). In general, a horse weighs between 180 and 600 kilograms and stands between 90 and 180 centimeters at the shoulder. It is good at running: carrying 60–150 kilograms (equivalent to the weight of one or two people and their combat equipment), it can gallop 1,000–2,000 meters within 90–180 seconds, and it can also walk continuously under load for long periods. It adapts strongly to its environment, has a gentle temperament, and is easy to domesticate and feed; apart from the dog and the ox, it is the animal most closely bound up with humans.

Humans domesticated the horse as early as the 130th century BC. The horse began to be used as a means of transport, and was widely used in production and daily life. It was not until the 15th century BC that humans began to use the horse as transport on the battlefield; for example, in the ancient Egyptian war to put down a rebellion in the 15th century BC, the ranks of the ancient Egyptian army as it advanced to the battlefield were interspersed with a great many horse carts and ox carts carrying grain and fodder. Around the 9th century BC, people began to climb onto horses’ backs, trying to use the horse’s ability to move in order to maneuver, and established the first cavalry (for example, the Assyrian cavalry). But because the saddle and the stirrup had not yet been invented at that time, people could only ride on a bare horse (that is, one with neither saddle nor stirrups). While the horse was moving, it was already quite good if a person could sit firmly on the horse’s back without being thrown off, to say nothing of using cold weapons on horseback to fight. So the earliest cavalry could only ride their horses to maneuver and then dismount to fight. This severely limited the combat use of cavalry, and it remained so until the Macedonian cavalry of Alexander’s time, around the 4th century BC. The cavalry of this time (early cavalry) could only take on auxiliary tasks such as reconnaissance, guard duty or communication.

If the early cavalry (meaning the cavalry just described, which could use horses only to maneuver but could not fight on horseback) could take on only auxiliary tasks such as reconnaissance, guard duty and communication, and so could not possibly bring about any fundamental change in tactics, then the cavalry that appeared later, which could both use horses to maneuver and fight on horseback, deserves special attention, because it was this kind of cavalry (and its mode of employment) that brought about the fundamental change in tactics. The emergence of this cavalry depended on progress in harness (the invention of the saddle and the stirrup).



II. Harness

“Harness” (zhuangju) originally meant an implement for carrying things when one goes out. In relation to people’s use of horses, it refers specifically to the implements people use when handling a horse; it mainly comprises the saddle, the stirrup, and the bridle and reins.


(1) The Saddle

Before the saddle appeared, people could only ride on the horse’s bare back. Because the friction between a person’s buttocks and the horse’s back is very small, one could slide off the horse’s back if one was not careful, especially when the horse began to gallop or suddenly stopped in the midst of galloping. Later, people used a strap passed around the horse’s belly (this strap was therefore also called the “belly strap”) to fix a pad on the horse’s back, which increased the friction between person and horse and greatly increased the person’s stability on horseback. Later still, people simply used that same strap to fix a frame of hard leather or even wood on top of the pad (called the saddle pad) — the “bridge-type saddle” (see Figure 2.1). A person sitting in the saddle gained excellent longitudinal stability on the horse’s back. The exact time at which the bridge-type saddle appeared is unknown.


[Image — Figure 2.1: Bridge-type saddle. A photograph of an ancient saddle with raised front and rear.]



The author once examined a series of unearthed objects and written records, including the Qin Terracotta Army, and reached the conclusion that, before the 6th century BC, there seem to have been no records or relics concerning the bridge-type saddle, whereas during the war between the (Western) Han and the Xiongnu1 in China in the 2nd century BC the bridge-type saddle seems already to have been in wide use.2 The appearance of the bridge-type saddle should therefore fall between the 6th and the 2nd century BC. Of course, this conclusion is not precise enough.



(2) The Stirrup

But even so, because lateral stabilizing measures were still lacking, a person riding was still unstable: if the person’s center of gravity was too far to the left or right, he could still roll off the horse. So people hung a foot-rest on each side of the saddle, called the stirrup (see Figure 2.2). The function of the stirrup is not only to help a person mount, but, more important, to give the rider’s feet a support while riding, so that the body keeps its lateral stability. The earliest physical stirrups appeared in the area of activity of the Xianbei in northeast Asia, from the middle of the 3rd century to the early 4th century AD. In 1965, archaeologists excavated from the tomb of Feng Sufu, a noble of the Northern Yan, in Beipiao county3 in Liaoning Province, a pair of stirrups with a wooden core, a long handle and a covering of bronze sheet. This pair of stirrups is 24.5 centimeters long and 16.8 centimeters wide, and is the earliest-dated physical stirrup extant in the world today.


[Image — Figure 2.2: Stirrups from the tomb of Feng Sufu. A photograph of a pair of stirrups.]



Of course, the stirrups used by nobles and those used by ordinary soldiers were not entirely the same. The author examined a large amount of written and pictorial material on the stirrups of the army’s cavalry at that time and found that, although the rigid stirrup was invented from the middle of the 3rd century to the early 4th century, until the middle of the Tang dynasty in the 9th century AD what the army’s cavalry used in large numbers was still the soft stirrup. To put it more plainly, it was two straps connected to the two sides of the saddle, on which the soldier placed his feet to keep his body balanced; this was the soft stirrup commonly used by cavalry at that time. Although simple, it achieved the purpose of keeping the body balanced on horseback.

The application of the saddle and the stirrup gave the soldier a firm support on horseback, so that a skilled cavalryman could use his two hands as he pleased to operate weapons — either using slashing-and-thrusting weapons (such as the long spear) to stab the enemy, or using projectile weapons (such as the single-man bow or crossbow) to shoot the enemy. Western scholars, commenting on the new equipment carried by the Huns who entered Europe from Asia, say this: “The saddle is the key to the complete union of man and horse. The Huns’ unique saddle aroused the astonishment of the horse-riding peoples. Their saddle was not like the Romans’ clumsy one, made of a leather bag tied around the horse’s belly; the special feature of the Huns’ saddle was that it had a wooden frame with a high peak at each end. In this way, no matter how the horse ran, the rider could sit firmly on its back … By contrast, the Romans’ clumsy riding technique meant that many riders often lost their balance in battle and fell from their horses, which was usually dangerous and sometimes even fatal … Besides the saddle, the Huns also brought from Asia an innovation that was revolutionary at the time: the stirrup, which Europeans had never seen. To keep their legs from becoming tired on long rides, people tied bandages, leather straps or leg straps woven of a kind of flax onto the saddle. In this way the feet had somewhere to step … Although this kind of stirrup was still imperfect at the time, it gave riders a sense of security, and also let them stand up on horseback and turn in every direction. Thanks to the wooden (bridge-type) saddle and the stirrups, Hun horsemen were able to shoot arrows in every direction while riding.”4 The introduction of the saddle and stirrup was a major event for Europe; it was precisely this that allowed cavalry to replace infantry as the main force of medieval warfare: “Once the stirrup became common among the Franks in the 8th century, the horse could be used not only to concentrate force rapidly but also to fight with. Speed could be converted into shock.” “The stirrup made possible the feudal knights of the Middle Ages who wore heavy armor.” From this the degree of its importance can be seen. By about the 2nd century BC, as the invention of the saddle, and especially the stirrup, freed the soldier’s two hands and greatly raised the cavalry’s combat capability, the number of cavalry began to increase sharply, and in the wars among the nomadic peoples of the broad plains of central and southwestern Asia, cavalry gradually became a force in the army that could not be ignored.





Section 2: Cavalry Units

Broadly speaking, the cavalry of this stage of tactical development can be divided, roughly by region, into two major categories: the cavalry of nomadic peoples and the cavalry of agricultural peoples.


I. The Cavalry of Nomadic Peoples

Nomadic peoples were the cradle in which cavalry was bred. Early cavalry was mostly established by nomadic peoples such as the Xiongnu and the Tujue (Turks).5 Nomadic peoples are peoples whose main way of life is herding. Because of their unique way of life (they practiced horse riding, archery and so on from childhood), the nomadic peoples (their people) handled horses with great skill, and some of them could even gallop on horseback and, riding skillfully, use slashing-and-thrusting weapons (such as the long spear), or projectile weapons (such as the single-man bow or crossbow), to kill their opponents; this created the nomadic peoples’ characteristic of “excellent horsemanship, fierceness and valor, and esteem for martial prowess.” Precisely because the armies established by nomadic peoples were without exception composed mainly of cavalry, they were able, with a comparatively small population, to invade agricultural regions with a comparatively developed economy, and even to enter the central regime of that region (for example, the Mongols established the Yuan dynasty in the Central Plains, and the Jurchen even established the Manchu Qing dynasty in China). When cavalry fought infantry, victory was often a great victory, and defeat only a minor defeat; the nomadic peoples brought the role of cavalry into full play.

The Xiongnu, Wuhuan, Xianbei, Rouran, Jurchen, Uyghur, Khitan and Tangut of ancient northern China all belonged to the nomadic peoples.

The Xiongnu were a people entirely militarized, with an entire army of cavalry. In their military organization, “the greatest commanded some ten thousand cavalry”; they were led by a “wanzhang” (leader of ten thousand), followed in turn by units of a thousand cavalry, a hundred cavalry and ten cavalry, led respectively by a “qianzhang” (leader of a thousand), a “baizhang” (leader of a hundred) and a “shizhang” (leader of ten).

At the beginning of the 3rd century AD (the end of the Eastern Han), the troops of the Wuhuan of the three commanderies of Liaodong, Liaoxi and Youbeiping were likewise all cavalry, “commanded in turn by leaders of a thousand and leaders of a hundred.”

The Xianbei, who belonged with the Wuhuan to the Eastern Hu confederation, had “a language and customs the same as the Wuhuan’s.” In the histories that record the Xianbei, the expressions “ten thousand cavalry” and “a thousand cavalry” are also seen many times. It can broadly be judged that the Xianbei, like the Wuhuan, also inherited the Xiongnu decimal organization of cavalry.

The Rouran were also a typical cavalrized people. On the eve of the establishment of its regime in 402, its khan Shelun “first established military law: a thousand men make an army, and an army has one general; a hundred men have a ‘chuang,’ and a chuang has one commander.” These are the two most basic levels in the organization of the Rouran cavalry; although the names of the institutions were different, the decimal organization was still practiced.

The organization of the Turkic cavalry, which is famous in history for its cavalry, was also broadly along the “decimal organization.” The founder of the Turkic Khanate was “Tumen Khan.” “Tumen” can be translated into Chinese as “wanfuzhang” (leader of ten thousand). On this basis, the organization of the Turkic cavalry was very probably a continuation of the “decimal organization.”

The Uyghurs were also a nomadic people whose whole army was cavalry. The organization of their cavalry was long unclear. However, the Stele of Yingwu Weiyuan Bilge Khan of the Uyghurs, written in Turkic script, repeatedly uses the term “qianzhang” (leader of a thousand): line 6 of the north face records that Moyan Chuo was a “leader of a thousand of the vanguard”; line 11 of the east face records that he “sent a leader of a thousand to Chihou”; and line 2 of the south face records that “the people of Chihou were driven back by my leader of a thousand.” From this it can be seen that the Uyghur cavalry had an official rank of “qianzhang,” who led 1,000 cavalry. This was the most critical link in the decimal organization.

When the Jurchen rose, their chiefs of different levels were called “meng’an” and “mouke.” “A meng’an is a leader of a thousand, and a mouke is a leader of a hundred.” After the Jin dynasty was established, the term “leader of ten” often appears in the historical records. Zongshi Ali La (宗室阿里刺), Zongshi Yi (宗室奕), Hu Tu (忽土), Bo Lugu Fang (勃鲁古方) and others held this post. Among the Jurchen — when Nurhaci, the first chief of the Manchus, rose — cavalry made up a considerable proportion. “Whenever they went out on campaign or on a hunt, regardless of how many people there were, each followed his own clan and village. When hunting, each person took one arrow, and for every ten or so people one leader was appointed to command them; they were divided into their own ranks and none dared to disorder them, and their leader was called ‘niulu ezhen.’” Since “one leader was set up for every ten people,” the leader, the “niulu ezhen,” should have the same meaning as the “leader of ten” in Chinese — at least at that time. The decimal organization of the Jurchen and the Manchus changed with the growing proportion of infantry. The most typical example of this kind of organization was the early Mongols. Genghis Khan, following this custom, took the thousand as the basis, with the ten and the hundred below it and the ten thousand above it. Once the cavalry ranks had been organized, they were commanded respectively by leaders of ten, of a hundred, of a thousand and of ten thousand. However, as Genghis Khan’s enterprise developed, the cavalry commanded by a leader of a thousand might number more or fewer than 1,000 men. The cavalry commanded by a leader of ten thousand might likewise number somewhat more or somewhat fewer than 10,000, but the form of the decimal organization was never changed. This system of military organization was combined with local administrative organization into one. In war they were soldiers, in peacetime they were commoners, and the leadership of the organizations at each level followed the old arrangement. The former was the relationship between military officers and soldiers, and the latter the relationship between lords and their subjects.

Let us take the Mongol cavalry6 of the early 13th century as an example (see Figure 2.3).

The Mongol cavalry of that time was a force that was well trained, strictly disciplined, tactically flexible, both wise and brave, and that made its enemies tremble. The Mongol cavalry were wholly unconstrained by traditional European military thinking, and built a vast empire unprecedented in the history of the world. They were physically strong and able to adapt to the needs of combat; they could endure hardship and bear harsh climatic conditions, and were not greedy for ease, comfort or fine food. They strictly obeyed orders and carried them out with unrelenting rigor. They had a set of flexible and practical tactics. Compared with the other armies of that era, they were unique.

The basis of the Mongol army’s victories in battle was not quantity but quality. Usually the Mongol army was smaller than the armies of its main opponents. The largest army that Genghis Khan organized was the one he used to conquer Persia, and it numbered no more than 240,000 men. Later, the armies they used to conquer Russia and the whole of Eastern and Central Europe never exceeded 150,000. A concise and uniform system of organization was a notable feature of the Mongol army. A standard Mongol field force consisted of three cavalry columns. Each column had 10,000 cavalrymen, roughly equivalent to a modern cavalry division. Each cavalry column included 10 cavalry units, each cavalry unit included 10 cavalry companies, each cavalry company included 10 cavalry squads, and each squad had 10 men. All the cavalry fought on horseback; once a horse was killed or wounded (or died of exhaustion), that soldier could only stand behind his horse and shoot arrows under the cover of other units.

In each force, the heavy cavalry that carried out assault actions made up 40% of the total strength. They wore simple helmets and body armor; the armor was usually of leather, and sometimes mail armor taken from the enemy. The horses of the heavy cavalry were often also given a small amount of leather armor (by European standards, this hardly counted as heavy cavalry at all). The main weapon of the heavy cavalry was the lance, and each soldier also carried a short curved sword or a wolf-tooth club at his waist. The other 60% in each force were light cavalry, whose tasks were reconnaissance and guard duty, providing support for the heavy cavalry, mopping up the remnants of the enemy and pursuit. Apart from a helmet, the light cavalry generally wore no armor on their bodies.


[Image — Figure 2.3: Imaginary illustration of a 13th-century Mongol horseman. A drawing of an armored horseman on a dark horse with a quiver of arrows.]



The Mongol cavalry’s main weapon was not the sword or the spear but the bow and arrow. The Mongols possessed the composite bow with the longest range and greatest killing power in the world of that time (see Figure 2.4). This kind of bow was usually composed of animal sinew on the back, a layer of horn on the belly, and a wooden frame in the middle. Its draw weight was between 50 and 75 kilograms, and it was small, which made it convenient for cavalry to use on horseback. They used two kinds of arrows: one lighter, with a small, sharp head, for long-range shooting, and the other heavier, with a large, broad head, for close range. The arrows shot from this kind of bow had a lethal range of 200–300 meters, and if the arrow was fitted with a sharp metal head, it could penetrate the thickest armor of the time; combined with the mobility of the Mongol cavalry, this enabled the Mongols to ride across Europe and Asia with no one able to stop them.


[Image — Figure 2.4: A reconstructed Mongol composite bow made of multiple materials. A photograph of a curved bow.]



Like the heavy cavalry, they also had a very heavy short curved sword or a wolf-tooth club, or a lasso, and sometimes also a javelin or a long spear with a hook on its head. Their protective gear was somewhat special. It is said that before battle every soldier had to put on a silk robe. This robe was made of raw silk, woven quite finely. Genghis Khan found that arrowheads had difficulty piercing this silk garment; they would only be pushed into the wound together with the garment. Medical personnel therefore needed only to pull on the silk cloth to draw the arrowhead out of the wound.

The mobility of the Mongol army came from their war horses. Unlike European horses, Mongol horses were small. Because they lived outdoors in all weather, whether in severe cold or scorching heat, they had extreme endurance; when necessary they could go several days in a row without fodder, and could even climb, in a comparatively short time, over terrain that was hard to imagine in the most dangerous conditions. Because on the march there was no need to feed the horses fodder, and the soldiers carried their own food and equipment, usually in the smallest possible amounts, the Mongol army did not need to drag along a huge logistical train of supply wagons, nor did it have to keep a rear supply base. And because most Mongol war horses were mares, and Mongol soldiers were accustomed to living on mare’s milk, this also lightened the burden of the army’s food supply while greatly increasing the mobility of the Mongol army.

Strict training was another aspect that ensured the army’s high mobility. Every Mongol cavalryman had one or more spare horses. These horses followed behind the troops and could be changed at any time during the march, and even during the course of a battle. Changing horses was done in relays, which both ensured safety and ensured, to the greatest extent possible, the completion of the planned mission.

The Mongols made no major reforms in weapons, but they made some innovations in the methods of using the weapons of the time.

The Mongols were extremely good at the tactic that the Romans called the “Parthian shot,” in which the horse archer shoots at the enemy behind him while fleeing (the Mongols called this tactic “mangudai”). The essence of this tactic is, first, to strike the enemy from a long distance; second, to attack continuously and without interruption; and third, to give the enemy no chance to hit back. Under this kind of attack, however strong the enemy’s armor and morale, a complete collapse was only a matter of time. The European knights of that time were mostly equipped with heavy helmets and armor; although they had very strong fighting ability in close combat, their mobility could not be compared with that of the Mongol cavalry at all. If they met Mongol horse archers, not only could they not catch them, but, being shot at continuously, they could not even flee, and could only serve as targets for arrows. Moreover, the Mongol cavalry, unlike the European knights, who relied entirely on head-on collisions, often first killed or wounded more than half of the enemy with arrows before closing with the enemy in short-weapon combat. In April 1241, relying on this method, the Mongol cavalry fought a fierce battle on the banks of the Danube with the 100,000 Hungarian cavalry led by King Béla IV of Hungary, the most elite force in Europe, killing and wounding more than 70,000 enemy soldiers and almost completely destroying Europe’s main force of resistance.

The Mongol horse archers were invincible in the field, and when facing solid city walls the Mongols had another weapon for attacking cities: the “Huihui giant cannon,” “imported” from the Western Regions. Before the giant stone shot hurled by this super-large catapult, even the firmest city wall was no different from a wall of paper. The historical records say that this giant cannon “fires by a mechanism, with a sound that shakes heaven and earth; there is nothing it hits that is not crushed, and the shot goes seven chi into the ground.” The Mongols relied on it to take Xiangyang in 1273, a city that had withstood strong attack for several years. At that time the range of the Mongols’ catapults was only 100 meters, while the moat protecting Xiangyang alone was 150 meters wide; later the Mongols invited several craftsmen from Persia to improve the catapults, and the range of the improved catapults reached about 180–200 meters, so the Mongols called this cannon the “Xiangyang cannon” or the “Huihui cannon.” But in the 13th century, in the whole world only the Mongols applied the “Xiangyang cannon” on a large scale on the battlefield. In the Mongols’ southern campaigns, in which they won almost a hundred battles out of a hundred, apart from the cavalry, possessing the “giant cannon” was also an important factor.

The Mongol Empire and the Yuan army were famed for the ingenuity of their uniforms and equipment. Before the tribes of the felt tents on the Mongolian plateau were unified by Genghis Khan, they had used armor of shark skin and helmets of feather roots; later they used iron-and-copper helmets and armor lined with cowhide. In the palace at Petersburg there is armor left behind by Mongol horsemen, all lined inside with cowhide and covered on the outside with iron plates, the plates linked together like fish scales, impenetrable to arrows. In the relief on the Cloud Terrace at Juyongguan, copied from the Yuan dynasty, there are ring armor, fish-scale armor and willow-leaf armor. The Heida Shilüe (A Brief Account of the Black Tatars) says: “Their weapons include willow-leaf armor, and ring armor (of six layers of hide), stiff goat-horn bows, whistling arrows and camel-bone arrows.”

The weapons and equipment of the Mongol cavalry are clearly recorded in the relevant historical documents and in the relevant objects unearthed from the Yuan period. According to the account of Plano Carpini, a typical soldier’s equipment included 2–3 bows, 3 huge quivers full of arrows, 1 axe, and a rope for dragging siege weapons. The commander had to hold a curved sword with a sharp point at its front end but with a cutting edge on only one side, and keep it in an exquisite scabbard. The horses also had armor to protect the body. A horse’s armor was made up of 5 parts: on each side of the horse a piece of armor, covering all the way to the horse’s head; another piece placed on the horse’s rump and tied together with the pieces on the two sides, with a hole left in this piece so that the horse’s tail could come out through it; and another piece on the horse’s chest. On the horse’s forehead they placed an iron plate and tied it to the pieces on the two sides. The Mongol cavalryman’s breast armor was made up of 4 parts: one piece from the thigh to the neck, made according to the shape of the human body; another piece from the neck to the waist, connected to the front part, with an iron plate fixed on each side. They also had one piece on each arm, covering from the shoulder to the wrist, and on each leg another piece covered it. All of these pieces of armor were connected together with buckles. The upper part of the helmet was made of iron or steel, but the part protecting the neck and throat was made of leather.

According to Plano Carpini’s account, the Mongol cavalry’s armor was made in an extremely ingenious way. Taking willow-leaf armor as an example, they first made a number of iron plates a finger wide and a palm long, and drilled 8 small holes in each plate. They laid down 3 sturdy, narrow leather strips as a base, and then placed the plates one by one on top of one another, so that the plates overlapped, and with thin leather thongs passed through the small holes they bound the plates onto the 3 leather strips. At the upper end they tied on a further leather thong, so that the plates were firmly joined together. In this way they made the iron plates into a plate strip, then joined these plate strips together to make the various parts of the iron armor. They joined these parts together to make armor protecting the body and the horse. They polished the iron plates until they were so bright that a person’s reflection could be seen in them.

According to A History of Ancient Chinese Dress and Ornament (Zhongguo Gudai Fushi Shi), the Yuan had a kind of “feather-root armor”: armor of hoof sinew and feather roots joined together and glued, which arrows could not pierce. There was also “elephant-hoof palm armor.” The Mongol cavalry mostly wore helmets. There was also a kind of helmet shaped like a hat, with no brim to shade the eyebrows but with an extremely large nose guard at the nose, whose form was rather strange.

The reason the Mongol army was able to dominate Europe and Asia was in truth its excellent cavalry.

Because the horsemanship of the cavalry of nomadic peoples is usually good, there are often fewer restrictions on how they use their weapons. Apart from the horse-sabers commonly used by the cavalry of agricultural peoples, they also widely used bows, arrows, spears, lances and other weapons. This gave them a certain advantage in fighting the cavalry of agricultural peoples.



II. The Cavalry of Agricultural Peoples

Agricultural peoples are peoples whose main way of life is the growing of farm products. Because there is comparatively little natural vegetation in the regions of agricultural peoples, the cost of keeping horses is very high, and the number of horses kept is small and mostly used for carrying loads, pulling carts and the like, and rarely for riding. So, overall, compared with nomadic peoples, agricultural peoples (their people) are not good at riding and archery. It was only after repeatedly suffering the harassment of nomadic peoples that they were forced to learn from their opponents and establish cavalry of their own.

The Chinese nation, whose main body is the Han people, living mainly in eastern Asia and originating in the Yellow River basin (the Central Plains region), is basically an agricultural people. China’s earliest cavalry appeared in the northern state of Zhongshan in about 600–500 BC (roughly the transition between the Spring and Autumn period and the Warring States period). Compared with its near neighbors such as Zhao and Han, Zhongshan was a small state, and in an age when the war chariot was the main combat weapon it could not have had much wealth or manpower to develop chariots on a large scale. And since its ruler happened to have northern Di blood, it was quite natural for it to develop cavalry. In this way China’s first cavalry force appeared (although its numbers were only a few thousand).

China’s Wuzi’s Art of War, which appeared in about 400 BC, contains Wu Qi’s discussion of the requisition of war horses and of cavalry tactics, from which it can be seen that the Central Plains states of China at that time (the early and middle Warring States period) had also generally established cavalry forces, but on a limited scale; Wu Qi used them only as a “flank force.”

By about 300 BC (roughly the late Warring States period), the army of Zhao had also established a cavalry force of fairly large scale. Zhao, located in the north, was a neighbor of nomadic peoples such as the Loufan, the Linhu and the Xiongnu (contemptuously called the “Three Hu” by the Han of the time), and suffered deeply from the raids of the Hu cavalry, while Zhao’s traditional chariot troops and infantry were at a disadvantage in battle against the nimble and swift Hu cavalry. To change this situation, King Wuling of Zhao carried out the reform of “Hu dress and mounted archery” within the state. He declared: “Now I will have Hu dress worn and mounted archery practiced, in order to teach the hundred surnames,” cutting down the chariot troops in the army and increasing the cavalry; and he required that the traditional broad-sleeved, loose robes of the Han be changed to the close-fitting Hu style of dress, to make shooting convenient. From then on, the status of cavalry in the armies of the Central Plains states gradually rose, and cavalry became an important force in the army. Because it had this powerful cavalry, Zhao also became a strong state able to stand against Qin militarily in the late Warring States period.

China’s regular cavalry appeared in the army of the (Western) Han dynasty around 150 BC. In 200 BC, Emperor Gaozu of Han, Liu Bang, personally led 320,000 infantry and 150,000 cavalry to meet the 300,000 cavalry (one account says 400,000) of the Xiongnu chanyu Modu, who had invaded southward; as a result he was besieged at Baideng Mountain,7 and after 7 days and 7 nights could only sue for peace with the Xiongnu army. “The siege of Baideng” fully demonstrated the advantage of cavalry over infantry. For the Han army to win the war, it was impossible to do without a sufficient cavalry force. So, in order to build a powerful cavalry force, beginning with Emperor Wen of Han, the Han dynasty set up horse ranches in most regions of the country, rewarded the raising of horses and established cavalry; in only a few decades, by the time of Emperor Wu of Han, the horses raised by the state had already reached 450,000, and the scale of the cavalry forces had also expanded to several hundred thousand.

As for the organization of cavalry units, the military text Liutao, written in about the 3rd century BC (the end of the Warring States period), records: “To set the numbers of cavalry: five cavalry make a ‘zhang,’ ten cavalry a ‘li,’ a hundred cavalry a ‘shuai,’ and two hundred cavalry a ‘jiang.’” The four levels of zhang, li, shuai and jiang commanded 5, 10, 100 and 200 cavalry respectively. This was the early organization of cavalry.

As for the cavalry of the 3rd century BC (around the time the Western Han regime was founded): in the Biographies of cavalry commanders such as Guan Ying, Fu Kuan and Jin She, terms such as left and right colonels (xiaowei), captains (hou), cavalry generals, generals of a thousand and cavalry leaders are recorded, and these may have been the official ranks of the cavalry. Although it is hard to determine the relations of subordination among them and the number of cavalry under them (the general of a thousand excepted), they more or less provide us with some clues for understanding the organization of the cavalry at that time.

In 612 AD (the 8th year of Daye), when Emperor Yang of Sui attacked Goguryeo, his cavalry was organized as follows: every hundred men formed a “dui” (company), with one leader of a hundred. Ten “dui” formed one “tuan” (regiment), with one commander, commanding 1,000 cavalry. Four “tuan” belonged to one “jun” (army), with one chief general and one general, commanding 4,000 cavalry and 8,000 infantry. The three levels of dui, tuan and jun commanded 100, 1,000 and 4,000 cavalry respectively; but the “jun” level was a mixed organization of infantry and cavalry.

In the 7th century AD (the early Tang dynasty), in the course of the continuous development of the Beiya (Northern Command) Imperial Guard, three special terms — “baiqi” (hundred cavalry), “qianqi” (thousand cavalry) and “wanqi” (ten-thousand cavalry) — were used, which seem to be treated as three official ranks; their meanings can reflect the personnel quotas of the cavalry at each level of the Beiya Guard.

In about the 10th century AD (the Northern Song period), in the daily drills of the Imperial Guard cavalry, 25 men were often organized as one “dui,” with each dui additionally having a rear-guard officer and a standard-bearer, making 27 in all. This should be regarded as an independent combat unit in the series of cavalry organizations of the Imperial Guard of that time.

Apart from the cavalry organization recorded in the Liutao, the organizational system of the Beiya Imperial Guard in the early Tang can also be regarded as the cavalry organization of that time. Referring further to other scattered historical materials, it can basically be determined that the cavalry organization of China’s agricultural regions may have been stable in some dynasty or in some period, but, as far as the long river of cavalry history is concerned, it did not have a basically fixed organization like that of the infantry and chariot troops, and clearly presented a situation in which ranks were not fixed by regulation and numbers of personnel were not fixed.

In a fixed cavalry organization, soldiers had military registers, war horses needed registers, and every man and horse had a file. The logistics departments issued provisions, weapons, armor and the like to the soldiers, and issued fodder and horse armor to the war horses. When a soldier was sick, a doctor was needed; when a war horse was sick, a veterinarian was needed. When a soldier reached retirement age, he took off his armor and returned home (the retirement age of soldiers differed from era to era); when a war horse reached retirement age, it also left the battlefield (war horses generally retired at 18–20 years). Soldiers who performed meritorious service were rewarded, and sometimes were also rewarded with war horses. All of this was, according to regulations, recorded on file; the above system of the cavalry of the Central Plains was especially strict.

Although part of the cavalry of agricultural peoples also imitated the cavalry of nomadic peoples in using weapons such as bows, arrows, spears and lances, the weapon they used most was the horse saber (a light saber about 60–80 centimeters long, convenient for slashing on horseback). Unlike the bows, arrows, spears and lances mentioned above, the technique of using the horse saber is comparatively simple and can be mastered with a little training. But this weapon also has an obvious weakness: in confrontation with “long weapons” such as the spear and the lance, and with projectile weapons such as the bow and arrow, it is often at a disadvantage.

Most regions of Europe were settlements of agricultural peoples. After the Battle of Adrianople (378 AD), which had far-reaching demonstration significance, the armies of the European states began to organize comparatively regular cavalry, such as the cavalry of the Western Roman Empire, Frankish cavalry and Germanic cavalry.

In the process by which European agricultural peoples established cavalry, the knight played a special role. The knight was a special class in the European society of that time. For various reasons, medieval Europe was for a long time in a state of feudal fragmentation, and the rulers of some states, in order to reward their followers, often divided their territory into many small pieces (called fiefs) and granted them, together with the people living on them, to their followers (of course, ownership of these fiefs belonged to the rulers of the state; the reward was only a long-term loan for the follower’s use). At the same time, these fiefs also had to pay taxes to the rulers of the state. To protect the interests of their fiefs, the lords often raised horses at their own expense, made and bought weapons and armor, kept retainers, and so on. The rulers of the state issued decrees giving these private armed forces a lawful status. Among them, the leaders of these private armed forces were the knights (often more than one). Knights frequently fought duels among themselves over the interests of their respective fiefs. When war broke out between the state and other states, these knights (and their retainers) had to be called up, according to the will of the rulers of the state, as a component of the state’s army to take part in the war, and this formed the basis of the cavalry of the armies of these states at that time.

At this time, European cavalry units were often based on regional knight (warrior) bands, varied in size, with many of their men moving on foot, and it was hard to use them as cavalry units in the true sense. After a long period of gradual reorganization, they came to have the characteristics of true cavalry units.

Early European cavalry (mainly Roman cavalry) was mainly light cavalry. To avoid casualties, from the 6th century AD European cavalry, such as the Byzantine cavalry, began to use body armor. Heavy armor had such strong protective power that, before the appearance of firearms, very few cavalry (knights) died on the battlefield. But heavy armor was also a burden to the knight. Although the cavalry (soldiers) wearing heavy armor were required to be able to climb walls, scale poles and turn somersaults (the qualification test for French knights included putting on heavy armor all over the body, wearing weapons, and climbing city walls), once the cavalry (soldier) lost his war horse he could not go far, and especially when walking in mud it consumed even more strength, often using up all of his stamina. This was exactly the situation of the French cavalry in the famous Agincourt large-scale combat on October 25, 1415, and it became one of the reasons for the French army’s disastrous defeat. For this reason the cavalry (knights) often cherished their war horses very much. The price of a good horse could usually hire dozens to a hundred longbowmen. So in the English-French Hundred Years’ War, as long as the opposing infantry planted sharpened wooden stakes, the cavalry (knights) would often turn away to avoid their war horses being injured.

But the noise made by knights in heavy armor charging in formation, together with the visual effect, often made their opponents feel extremely shaken; the lower the level of training, the more easily “cavalry terror” arose and led to the collapse of morale. The English army in the Hastings large-scale combat, because of this tactic used by the opponent’s heavy cavalry, had its infantry lose their will to fight and finally collapse, and such things were frequently seen at that time. During the Hundred Years’ War, King Henry V of England also tried to have longbowmen fight on horseback, but the result was not satisfactory, because the longbow is very hard to use on the back of a galloping horse. The longbowmen of that time were only hired soldiers who equipped themselves, so horses were usually given to the comparatively richer longbowmen in place of walking, and these men cherished their mounts even more than the cavalry (knights) did.


[Image — Figure 2.5: Imaginary illustration of a 1st-century AD Roman heavy cavalryman. A drawing of an armored horseman with a long lance.]



The heavy armor of the later cavalry (knights) had already reached the point that even the iron-armed crossbow could not penetrate it. Although there were still quite a few weak gaps in this heavy armor that could be pierced by arrows, those places were mostly not vital parts of the human body. So, for infantry to deal with heavy cavalry (knights) by individual strength, the only effective weapon, apart from the dagger, was the “halberd” (some books translate it as 戟 ji, which is a mistake: 戟 is only a combination of a “hook” and a “spear,” whereas the halberd is a complex combination of an “axe head,” a “hook,” a “long spear” and a “can opener”). With these things combined, the user could either use it as a single-purpose long spear, or bring the functions of its other parts into play as needed. For example, when infantry used the halberd against cavalry, they could usually first use the hook on the halberd to pull the opposing cavalryman off his horse, and then use the axe head above, or the can-opener-like part, to dispatch the unlucky cavalryman. In the Swiss War of Independence, Charles the Rash, Duke of Burgundy, an ally of Austria, was killed beneath a halberd, and from then on the praise of the Swiss mercenaries’ valor in battle and skill in using the halberd resounded across Europe.

The cavalry (knight)’s sword was another weapon: comparatively short, but very sharp, it could be used while galloping to slash at people from horseback, or to stab at the gaps in the opponent’s armor. The cavalry (knight)’s lance, which looked like a giant pencil-like thing, was used more to frighten people than to kill them; even if it was used in a knightly duel it rarely caused death, and the only example in which it proved fatal was perhaps that of a French king who, while practicing dueling with a guard, carelessly let the eyehole of the visor protecting his face run into the lance point and was killed.

The cavalry (knights) at this stage were heavy cavalry, and, according to the code of knighthood, their role was to shock the enemy and to strike the enemy’s cavalry and infantry.

Compared with infantry, the cavalry (knight) inherently held advantages in speed, height, intimidating power and offensive ability. As the equipment of the cavalry (knights) improved, these advantages were further strengthened.

The European horse is descended from the wild horses of Europe and is large in size. Crossed with the Arab horse, its qualities of movement were further improved. European cavalry (knights) often felt proud of the build, speed and physical condition of the horses they rode.

Of course, to make these horses obey commands in battle, a great deal of training is needed. A well-trained horse can respond to the slightest command, allowing the cavalry (knight) to hold a shield in one hand and a long spear in the other. Historians often argue over whether the cavalry (knight) really needed a heavy horse to bear the weight of a fully equipped cavalry (knight), or a small horse in order to make full use of its speed and agility.

Horsemanship was another characteristic that distinguished elite cavalry (knights) from commoners. Hunting could make horsemanship more skilled, and it was also the leisure activity most popular with the nobility; the traditional fox hunt has continued to this day.

The spear, and later the large long spear (lance), were the weapons cavalry used for shock combat, and were suited to stabbing infantry enemies, especially troops with projectile weapons. A cavalryman holding a long lance and charging toward the enemy’s formation could heighten the effect of intimidating the enemy; and the shock of the horse at a gallop could also be transmitted through the lance point at the moment of impact, turning the killing cavalryman (knight) into a terrifying sharp blade.

In the 13th century the longbow developed in England, which accelerated the decline of the cavalry, then the dominant arm. From Edward I (1272–1307) to Henry VIII (1509–1547), the English monarchs of this period without exception energetically developed archer units and increased the longbow’s lethality, so that this weapon developed greatly. Its power and the advantage of its flexible use eventually led to the crossbow being eliminated.

The longbow was made of elm, sticks and the like, and later mainly of yew. The best yew did not grow in England but was imported from Italy and Spain. The longbow was 2 meters long and the arrow 1 meter. The place where the bow was gripped was about 4 centimeters wide, gradually widening toward the two ends. Both ends of the bow were inlaid and covered with horn. The front of the bow’s stave was rounded and the back flat. The longbow not only had a much greater range than the crossbow (up to 300 meters at most, with an effective range of nearly 150 meters), but its rate of fire was also much higher (10–12 arrows per minute). In the hands of skilled English soldiers, the longbow’s hit rate was much higher than the crossbow’s. It was clearly handier and easier to master, and was suited to dispersed shooting or volley fire. For its time, it was the most effective and most widely used individual weapon on the battlefield.

The longbow had one shortcoming, which was that using it required great physical strength, coordination of all aspects of the body and a high level of skill, and so it could not be achieved without years of accumulated training and practice. To ensure that young men could undergo this arduous training, even such an activity as kicking a football was “illegal” in 14th-century England.

After carrying out the first attack, the cavalry (knights) often lost the long spear or lance from their hands, or were drawn into a melee. Whichever result occurred, the knight would immediately switch to another weapon, most often his sword. The sword was the knight’s most prized weapon, because it could be carried with him at all times, displayed his status and individuality, and was the weapon most commonly used in hand-to-hand combat between knights. A good sword was expensive to make, and being able to own a good sword was a symbol of the noble class. Later, the knight’s sword in turn developed into a broad, heavy horse saber, and the cavalry (knight), standing in his stirrups, could use great strength to bring the saber down on the enemy’s head or body.

The other weapons used for fighting included the iron hammer and the mace (developed from the club), the axe head and the flail. The priests who fought in the wars and the monks who served as warriors generally carried iron hammers and maces, because they were trying to comply with the Bible’s admonition about the shedding of blood, whereas these sharp weapons could easily leave the enemy covered in blood.

In any case, knights would not use any projectile weapon. It was held at that time that for a knight to kill or wound an opponent from some distance away with arrows, crossbows or thrown objects was a most disgraceful thing. As long as circumstances permitted, a knight would try to fight with those of the same status and class, in face-to-face killing, and sometimes would not strike at all.

In addition, for the cavalry (knight), armor was a very expensive burden: besides having to equip himself, he also had to provide a full set of weapons for his followers. A lord of important standing would inevitably have to supply armor to a great many cavalry (knights). At that time, the manufacture of armor was an important business, and the huge market for the use of armor was also constantly growing. Ordinary soldiers who had won a battle could obtain a large amount of armor from the bodies of dead cavalry (knights) and sell it for profit.

Mail armor was the battle dress worn by the later Romans and by some of the invading Germanic tribes (including the Goths). Before people began in the 13th century to use plate armor with better protective capability, mail had always been popular with the European nobility; however, when people discovered that mail could be pierced by arrows or sword points, its importance was no longer what it had been. When wearing mail, a tight short jacket called the “outer garment” (surcoat) at that time was usually worn over it, especially during the Crusades, because mail reflects sunlight.

The helmet likewise developed gradually from a simple round dome design into a large metal bucket shape, and was then redesigned into a block-like shape in order to deflect arrows from the front. Later, a helmet was developed that could be fastened to the armor on the body.

A suit of plate armor weighing as much as 30 kilograms appeared in the 14th century. The armor was so finely designed that it allowed the cavalry (soldier) to keep an astonishing degree of agility; a cavalry (soldier) wearing plate armor would not concede defeat even if he happened to fall, because he could easily get up and fight again. According to the records and descriptions in documents, a person wearing plate armor could even do handstands and other nimble gymnastic movements. Later makers of armor paid increased attention to defense against arrows, strengthening it in the places that were most often attacked. In the later period of the age of cavalry there appeared a complete suit of armor carefully made from engraved armor plates, whose function in ceremony and display exceeded its actual use.

The role of cavalry reached its peak in the Mongol wars of foreign conquest that took place in the early 13th century. From about the middle of the 13th century, European heavy cavalry began to go downhill. At that time three improved infantry weapons appeared that caused the heavy cavalry to lose its advantage. These three weapons were: the crossbow, which after improvement had a more lethal effect and greater power; the longbow, which had developed in England; and the long spear, which became fearsome in the hands of the Swiss. In addition, two highly influential changes also appeared at that time: first, the breed of horse that the Crusaders had obtained by crossing European horses with Arab horses gradually degenerated; and second, mail armor was replaced by armor of metal plates. The crossbred improved horses and the mail armor had once given the heavy cavalry higher tactical mobility, and so made it a force that swept all before it on the European battlefields of the 13th century. The two changes above caused the heavy cavalry to lose its original mobility. By the 14th century, because their whole bodies were hung with armor of metal plates, their war horses also wore equally heavy armor, and in addition they carried swords and shields and long, forked lances in their hands, the heavy cavalry had become a group of clumsy, cumbersome, slow-moving useless people. In battle they could only surge forward with a single burst of force, but their speed was too slow, and they could not start off immediately or stop quickly. Such cavalry easily fell into confusion when subjected to a sudden attack. Moreover, horses clad in metal armor could not be entirely free from injury by arrows. Once a horse was injured it could not be controlled at all. If they met opponents such as nimbler, more agile light cavalry or infantry, heavy cavalry in full armor were even more helpless.




Section 3: Tactics of Small-Scale Combat

Small-scale combat at the stage of the maneuver tactics (cavalry tactics) of the cold-weapon era is the (very) small-scale combat that occurred in this period. Its main features are, first, that the “mutual killing” area is relatively small while the “tactical maneuver” area is relatively large; and second, that maneuver within the “tactical maneuver” area often directly determines the relationships of confrontation within the “mutual killing” area, while the results of killing and wounding within the “mutual killing” area in turn directly determine the result of the battle.


I. The Return of the Melee — The Emergence of Maneuver Tactics

From early cavalry combat people gradually discovered that cavalry combat differs from infantry combat or chariot combat, in that victory in cavalry combat often depends on the sudden attack on the opponent brought by maneuver rather than on numerical superiority. For example, the Gaugamela large-scale combat that took place in 331 BC in the region of the two rivers (see Figures 2.6 and 2.7) and the Zama large-scale combat that took place in 202 BC (see Figure 2.8) were of this kind: even a “swarm”-style charge that seems to pay little attention to tactics, as long as it is carried out suddenly and the target (part) struck is well chosen, can win the battle even when it is inferior in numbers, provided it can cause the dissolution (rout) of the opponent’s formation. The Adrianople large-scale combat of 378 AD (in present-day Turkey) (see Figure 2.9) is proof of this. In that combat, the Goths under attack were fighting hard against the attack of the Roman army, but the Gothic cavalry, which did not hold a numerical advantage, suddenly launched a counterattack against the left flank of the Roman army and routed the enemy.


[Image — Figure 2.6: Diagram of the initial dispositions before the Gaugamela large-scale combat. A map-style diagram, captioned in English “Battle of Gaugamela: Initial Dispositions and Opening Movements, 331 B.C.,” showing the Persian line facing the Macedonian phalanx and cavalry.]

[Image — Figure 2.7: Diagram of the course of the Gaugamela large-scale combat. A map-style diagram, captioned in English “Alexander’s Decisive Movement and Final Attack, 331 B.C.”]

[Image — Figure 2.8: Diagram of the Zama large-scale combat. A map-style diagram, captioned in English “The Battle of Zama, 202 B.C.,” with numbered arrows: (1) Roman cavalry drives the Carthaginian cavalry from the field and pursues; (2) the Roman legion drives off the Carthaginian mercenaries and citizen forces; (3) after regrouping, the legion strikes Hannibal’s veterans as the Roman cavalry attacks from the rear.]

[Image — Figure 2.9: Diagram of the Adrianople large-scale combat. A map-style diagram, captioned in English “The Battle of Adrianople, 378 A.D.,” with numbered arrows: (1) Roman cavalry on the right protects the deployment of the legion while that on the left attacks the Visigoth wagon lager; (2) Visigoth cavalry drives the Roman cavalry from the field; (3) as Visigoth cavalry strikes from the flanks, infantry elements attack from the front.]



In fact, in a static state, in combat between cavalry and infantry, apart from the psychological advantage that the cavalryman gains from being in a high position on horseback, his fighting ability is not much greater than the infantryman’s (the cavalryman has to divide off part of his energy to control his horse, and most cavalrymen, since they cannot plant their feet on solid ground, cannot bring their fighting ability fully into play). In addition, in a static state, in order to guard against attacks from the rear, cavalry should also, like infantry, line up in ranks and cover one another’s flanks and rear; but, as everyone has seen, it is quite rare for cavalry to fight in line in a static state.

When cavalry is in a state of maneuver, the situation is completely different. Especially when the cavalry is a unit with a fairly fast speed of maneuver, it is hard for the opponent to launch an attack on it, and so a maneuvering cavalry unit has no need of special protection. This means that a cavalry unit, when maneuvering in battle, has no need at all to line up in a complete battle formation, and, since it can also enter combat from within a marching column, it is even harder for the opponent to attack it. In a word, typical cavalry combat is in reality a melee — a melee carried out in the course of maneuver [and this also explains why, in antiquity, although both used cold weapons, formation-battle tactics paid particular attention to the battle formation (zhen), whereas maneuver tactics (cavalry tactics) did not pay such attention to battle formation].

It was precisely because this was recognized, and because some related technical problems (such as those of the stirrup and the saddle) were solved, that the maneuver tactics (cavalry tactics) of the cold-weapon era formally appeared in China around the 2nd century BC (in the West around the 4th century AD).



II. The Destination of the Melee — The Formation of Maneuver Tactics

As described above, two kinds of cavalry appeared at that time, light cavalry and heavy cavalry, and two cavalry tactics of different styles were also produced: light-cavalry tactics and heavy-cavalry tactics.


(1) Light-Cavalry Tactics — The Maneuvering Melee

Light cavalry, also called light-armed cavalry, is cavalry that uses almost no protective equipment, or at most a very small amount, and even then only light protective equipment, and wins by relying on its extremely strong mobility to carry out sudden attacks. By this standard, the cavalry of central and western Asia at that time (from the 2nd century BC to the 15th century AD), such as that of Mongolia, Persia or the Arab states, was almost entirely light cavalry. Later the European armies also established large numbers of light cavalry units.

When light cavalry fought, it often used the typical raiding tactic: avoiding frontal clashes, watching for the right moment, direction of charge and target, rushing up in a swarm, and running as soon as the fighting was done. This tactic can therefore be called the “maneuvering melee.” Light cavalry later developed into cavalry specially charged with long-range raiding combat tasks.

The strength of light cavalry: fast speed of maneuver; on suitable terrain, it comes and goes like the wind.

The weakness of light cavalry: because of the characteristics of its weapons and equipment, light cavalry can hardly stand up to heavy cavalry. A most striking example is that in history Arab light cavalry never once defeated European heavy cavalry (one reason may be that they knew this well, and never fought European heavy cavalry head-on).

It can be seen that light cavalry is a cavalry of the “original ecology” type. Although its appearance went through a rather long period of gestation, as soon as it appeared it reached its best state almost “in a single step,” and remained so until its end.



(2) Heavy-Cavalry Tactics — The Maneuvering Formation Battle

Heavy cavalry, also called heavily armed cavalry, is cavalry that uses heavy protective equipment to protect the whole body — even the horses are protected with armor — has comparatively strong protective capability, and wins through “regular” combat. When people speak of heavy cavalry, they immediately think of European heavy cavalry. And rightly so: the “armored cavalry” established by Charlemagne of the Franks at the end of the 8th and the beginning of the 9th century is a typical representative of heavy cavalry, and among the cavalry of the other European states of that time (from the 4th century to the middle of the 16th century) a considerable part also belonged to the heavy cavalry. European heavy-cavalry combat often took a form completely different from that of light cavalry: 40–60 heavy cavalry (the number being determined by need and possibility, and usually not exceeding 80), with heavy armor on their bodies (often with heavy armor on their horses as well, making them look like clumsy iron incense burners), were arranged in a line abreast (1–2 ranks, with 1 rank being the most common), holding the reins in the left hand and the lance in the right (with the point down, extending forward and downward at an angle of about 45 degrees), and delivered a charge against the opponent’s battle formation at a trot (the nearest charging distance being about 800–1,000 meters). Wherever they reached, they swept away everything before them and nothing could withstand them. The key point of this tactic is that during the charge a certain formation must be maintained (although the purpose of lining up in ranks here is not to cover one another’s flanks and rear, but to have greater power to intimidate), and so it can be called the “maneuvering formation battle.”

In fact, ancient China also had heavy cavalry. After the Western Han, every dynasty established heavy cavalry; only the proportion it made up in the army differed. Of course, if heavy cavalry is defined as both man and horse wearing heavy armor, then the numbers were limited; but judging only by the protection of the cavalryman himself, there were quite a few that exceeded 10 kilograms, and these could already be called heavy cavalry; it was only that the armor used had not yet developed into the integrated protective equipment of later times (the “Mingguang armor” excepted, of course).

In China, the earliest heavy cavalry put into actual combat appeared in the Western Han. Both the Han and the Xiongnu armies had it, but because it was unsuited to fighting in the desert, it soon disappeared. Because its scale was very small, so small as to be negligible, … By the Eastern Jin period its scale had expanded greatly: the Xianbei formed tens of thousands of chain-armored cavalry, which had a great impact on the infantry that had not received good training of the other peoples (mainly the Han) who were then in great turmoil. Even the “hundred-battle elite troops” (mainly infantry) of Huan Wen, the foremost general of the Eastern Jin, were helpless when confronted with this all-iron cavalry; although it did not become a one-sided massacre, a great defeat was certain. After this, heavy cavalry became famous in a single battle, and every state formed its own heavy-cavalry units.

When heavy cavalry had just appeared, it could indeed be said to be invincible in the world, but this too had its background: first, after the Western and Eastern Han, Han cavalry as a whole gradually lost its advantage over the cavalry of the nomadic peoples, and the main force was infantry, which created the conditions for the heavy cavalry to be invincible; second, the infantry of that time was comparatively poorly trained and its morale was low (this was generally so in every country), and if it had still been the age of the Three Kingdoms or of Sima Yan, the heavy cavalry could not have had such an effect; third, if the opponent of the heavy cavalry was a famous general commanding a crack infantry force, the heavy cavalry was not invincible either (the most typical example being the battle in the war of the Jin invasion of the Southern Song, when the Yue family army at the battle of Yancheng utterly defeated the heavy cavalry of that time, the “guaizi ma,” or “iron pagoda”).

Even though heavy cavalry had many weaknesses, its role in war at this time was still very great. Charging in from the front, a man in iron armor, even his horse in heavy armor, was simply irresistible to infantry (ordinary swords and spears had limited lethality against it). When dozens of such cavalry charged in as a single rank, the soldiers would often dodge aside subconsciously to avoid their edge, and in this way the aim of the heavy cavalry was achieved. One should not suppose that the role of heavy cavalry was to kill and wound the enemy directly; its main combat aim was to throw the opponent’s formation into disorder — an opponent’s formation that even one’s own armored cavalry did not dare to charge lightly — and to create conditions for the follow-up light cavalry or infantry to split the enemy apart and then annihilate it. Heavy cavalry later developed into cavalry specially charged with striking, in battle, the most resolute units of the enemy army.

By the end of the age of cavalry, the value of heavy cavalry on the battlefield was already far less than before, almost no different from that of projectile troops and infantry. By this period people already understood the reasons why a carefully organized attack could still fail, and the importance of training infantry. The conditions of combat had changed; stakes, horse traps and moats were often used by armies as protective works against cavalry attacks. If cavalry, without distinguishing right from wrong, attacked infantry of every kind — long-spear troops and archers (or gunners) — it would only produce a great many wounded horses and cavalry. The cavalry would be made to fight as infantry, or would wait for a suitable moment to attack. Only when the enemy was moving, in confusion, or coming out of its defensive works could a devastating attack by heavy cavalry be effective. In the final analysis, heavy cavalry was only a cavalry that had deviated from the “original ecology” direction of development.

As for the question of which of light and heavy cavalry was stronger, and which best represents the direction of cavalry’s development, it seems hard to answer. However, when speaking of the mutual relationship between light and heavy cavalry, there is one battle that cannot be left unmentioned: the large-scale combat called the “Battle of Châlons” that took place in 451 AD in the Châlons region on the Catalaunian Plains8 in Gaul. This was a frontal collision, rare in history, between light and heavy cavalry — specifically, between the light cavalry of the Hun army and the heavy cavalry of the combined Roman and Gothic forces.

In this battle, the cavalry units of both sides carried out brave frontal charges. Although the Hun light cavalry were pierced off their horses one by one by the opponent’s long spears, or shot off their horses by crossbows, they still pressed forward one after another, and the casualties of both sides were extremely heavy. After this battle the Huns withdrew to the great steppe (which shows that they could not bear such casualties). The casualties of the combined Roman and Gothic forces are not known, but they still controlled their own territory (which shows that they could at least bear such casualties). “Afterwards, when the Romans counted the corpses, the Huns’ main cavalry force had directly lost as many as a hundred thousand killed in battle, and there were also a great number of wounded who had in fact lost their fighting strength, so that their combat strength is estimated to have been only about half of what it had been. This battle fundamentally turned the course of the history of all Europe, and avoided the fate of Western civilization being destroyed by nomadic peoples; had the Huns won, it is to be feared that the history of all human civilization (it should be only European civilization — author’s note) would have been rewritten because of it.”

Although the Huns drove directly at the city of Rome once more a year later, the Hun cavalry, their main force, never recovered. The next year, Attila died, and this powerful empire built by the Huns soon collapsed. Europe could again be at peace for several hundred years, until the arrival of the Mongol guests several hundred years later (the early 13th century).

But a battle is, after all, not a sports contest, not a trial of strength conducted under the same rules. The ultimate aim of a battle is to obtain tactical victory and to convert it further into strategic benefit. When we evaluate the direction of development of an arm that has since vanished, not from the outcome of a single battle but from a historical perspective, is the conclusion not quite obvious?

In general, cavalry combat has two kinds of targets: the opponent’s infantry and the opponent’s cavalry. This gives rise to two different types of combat: combat of cavalry against infantry, and combat of cavalry against cavalry.



Typical Tactics of Cavalry Against Infantry

When the opponent’s infantry has already made preparations to resist the charge (for example, has already formed the “hedgehog” described above), the cavalry often advances to a point some tens of meters from the opponent’s formation and carries out long-range attacks with crossbow bolts and arrows. Once the shooting is finished, it withdraws to a certain distance and prepares to attack again … This kind of attack is carried out over and over again, until the opponent’s battle formation has been thrown into disorder and its morale is low, and then the cavalry charges in again. When the opponent’s infantry has not yet made preparations to resist the charge, the cavalry often drives straight into the opponent’s battle formation and carries out close-range slashing.



Typical Tactics of Cavalry Against Cavalry

When the opponent is cavalry, the cavalry often directly carries out close-range “one-on-one” killing. When the opponent is light cavalry, it uses the horse saber to slash; when the opponent is heavy cavalry, it uses long weapons such as the spear and the lance to thrust.

Sun Bin, the military strategist of China’s Warring States period (about 360 BC), summed up cavalry tactics as the “ten advantages of using cavalry.” “Using cavalry has ten advantages: first, meeting the enemy just as he arrives; second, taking advantage of his weak points and getting behind him; third, pursuing his scattered disorder and striking it; fourth, meeting the enemy and striking his rear, making the enemy run; fifth, cutting off his grain and severing his army’s roads; sixth, defeating his fords and passes and tearing up his bridges; seventh, catching him unprepared and striking suddenly before he has been organized; eighth, attacking his slackness and appearing where he does not expect; ninth, burning his stockpiles and emptying his markets and villages; tenth, plundering his fields and wearing down his young men. These ten are the advantages of fighting with cavalry. For cavalry can scatter and can gather; a hundred li is the appointed term, and a thousand li it will race to; entering and leaving without a gap, it is therefore called the ‘troops of separation and union.’” The Liutao, which appeared at about the same time, also summarized cavalry tactics as “ten victories and nine defeats.” The ten victories (ten mechanisms of victory, of which the ninth and the tenth have been lost) are:


	When the enemy has just arrived, his formation not yet settled and his front and rear not connected, our cavalry immediately strikes his forward cavalry, or raids his left and right; the enemy will certainly be panic-stricken, fall into disorder and flee in defeat.


	When the enemy’s formation is solid and his morale high, our cavalry surrounds him and attacks him. At this point we should make use of the mobility of the cavalry and carry out the attack in alternating waves. Galloping as swift as lightning, with the sound of killing as loud as a violent thunderclap, dust and earth flying and the sky growing dark, the enemy, though many, will certainly be shaken in his heart, and his formation can be overcome.


	When the enemy’s formation is irregular and his morale low, our cavalry attacks his front and rear, raids his left and right, and surrounds his two wings and attacks them; the enemy will certainly be fearful in his heart and be defeated.


	At this time the sun is setting, the enemy is hurrying to return to his camp, and the army’s heart is panicked. Our cavalry then attacks his two sides and strikes at his rear, and at the same time sends a detachment to circle round past his head and block the entrance to his camp; then the enemy will certainly be defeated beyond doubt.


	If the place where the enemy is has no dangerous terrain he can hold, our cavalry should go deep on a long drive and cut his grain supply. The enemy will certainly be defeated through hunger.


	If the terrain is flat and the enemy attacks us along four roads, we choose one road and launch chariots and cavalry to suddenly make a fierce attack on the enemy; the enemy will certainly retreat in confusion.


	When the enemy runs without stopping and his formation is scattered and disorderly, we use cavalry either to attack his left and right wings or to strike from front and rear, and we can then capture the enemy general alive.


	When the enemy returns to his camp at sunset, his soldiers being many and very hurried to return, and his marching ranks in confusion, our cavalry, in units of ten cavalry and groups of a hundred cavalry, and with chariots in units of five and groups of ten, setting up many banners and mixing in strong crossbows, either raids his two sides or attacks his front and rear. Then the enemy formation will be thrown into great confusion, and we can seize the opportunity to capture his command post.




……

The nine defeats (nine situations that lead to defeat) are:


	Our cavalry attacks the enemy but does not break him; the enemy feigns retreat and then, with chariots and cavalry, wheels round to attack our rear. This is the defeat of the cavalry.


	Our cavalry pursues a defeated enemy, crossing complex terrain, yet still gallops on without stopping; the enemy sets ambushes on both sides and cuts off our road of retreat. This is the encirclement of the cavalry.


	Our cavalry falls into terrain such as a “heavenly well” or an “earthen cave,” where one can neither advance nor retreat, and can enter but cannot get out. This is the cavalry’s deadly ground.


	In terrain where the road in is very narrow and the road out very winding and distant, trapped in such a tunnel, the enemy can use weak forces to strike our superior force. This is the ground where cavalry is overwhelmed.


	Our cavalry falls into terrain where it is hard to move, such as great ravines and deep valleys, dense woods and thickets. This is the cavalry’s ground of exhaustion.


	With deep water on the left and right, a great mound in front and high mountains behind, our three armies fight the enemy between two waters, and the enemy holds the advantage both inside and outside. This is the cavalry’s ground of peril.


	The enemy cuts off our grain road; although we have a road forward, we have no road back. This is the cavalry’s ground of distress.


	Marshes and mud, where cavalry has difficulty moving. This is the cavalry’s ground of weariness.


	With deep trenches on the left and the danger of pits and mounds on the right, yet with an outward appearance of high and low ground like level ground, this is good terrain for luring the enemy in and out. Cavalry fighting on such terrain easily falls into an ambush; it is therefore the cavalry’s trap ground.




It can be seen that at that time it was held that victory in cavalry combat lay in “opportunity” (the opportunity for battle), in “movement” (maneuver) and in “speed.” The main limiting factor was terrain. Some cut-off terrain — either mountains with dense forest, or impassable mud — would make it impossible for cavalry to maneuver and charge at speed, and combat became especially difficult. In addition, obstacles set up by the opponent (such as wide, large moats, stakes, wooden fences or horse traps) also severely limited the cavalry’s mobility, so that it could not carry out surprise attacks, or even attacks at all. Furthermore, cavalry units could not take cities protected by high walls and deep moats, which is obvious.

Another difficulty of cavalry combat was that it was hard to control effectively. The means used in the past to command formations, such as oral commands, pennants and flags, were limited by the short distance at which they worked and by the direction of observation, and often gave poor results when used to command cavalry combat.

In this period, the main means of commanding cavalry combat were the commander’s own actions, hand signals, command flags and the like; in combat over a larger area, command relied mainly on signals such as drums and horns. If the area of combat was larger still, it often relied on cavalry messengers, or even on carrier pigeons.





Section 4: Variant Forms of Maneuver Tactics

Besides its basic form, in order to be able to adapt better to use on the battlefield, the maneuver tactics (cavalry tactics) of the cold-weapon era also had two other variant forms. One was the form in which the maneuver tactics (cavalry tactics) of the cold-weapon era were combined with the formation-battle tactics of the cold-weapon era; the other was the form in which the maneuver tactics (cavalry tactics) of the cold-weapon era were combined with the campaign.


I. The First Variant Form of the Maneuver Tactics (Cavalry Tactics) of the Cold-Weapon Era — Combination with Formation Battle

When the main force of the army was infantry rather than cavalry, the maneuver tactics (cavalry tactics) of the cold-weapon era often appeared in one of their variant forms: the form in which maneuver tactics (cavalry tactics) were combined with formation-battle tactics. Especially in the early period after the appearance of the maneuver tactics (cavalry tactics) of the cold-weapon era, the great majority of combats, especially large-scale combats, were conducted in this form. This form ran through almost the whole stage of the maneuver tactics (cavalry tactics) of the cold-weapon era; besides the Adrianople large-scale combat described above, the most typical example is the Cannae large-scale combat of the 3rd century BC.

On August 2, 216 BC, the Carthaginian army and the Roman army met on an open piece of ground outside the city of Cannae.9 The Roman army had about 87,000 soldiers (of whom more than 80,000 were infantry and more than 6,000 cavalry). The number of soldiers in the Carthaginian army was only about half that of the Roman army (43,000, of whom 33,000 were infantry and 10,000 cavalry).


[Image — Figure 2.10: The initial dispositions at the Cannae large-scale combat. A map-style diagram captioned in English “The Battle of Cannae, 216 B.C.,” showing the Roman infantry block in the center with cavalry on its wings and the Carthaginian line facing it.]



By convention, the Roman army arranged all of its main force — the heavy infantry — into one large formation, with the cavalry on the two wings to cover the infantry. To deal with the Roman army, Hannibal decided to use the tactical strategy of “encirclement.” He mixed the 8,000-odd Spanish heavy infantry, long experienced in battle, among 25,000 new Gallic recruits (in order to raise their steadiness in battle) to make up the center. But the “front” of the center was not a straight line; instead, the center bulged toward the enemy in the shape of a bow, in order to lure the enemy to attack (see Figure 2.11).

Elite cavalry were placed on the two wings of the formation to cover the infantry, or to be used for envelopment when attacking. After the battle began, the Carthaginian center, as expected, could not withstand the advance of the Roman army’s superior force and slowly fell back. As the Roman army continued to advance against the retreating Carthaginian center, it overlooked the Carthaginian forces on its two flanks, and as a result was itself surrounded. This is simply a replay of the Marathon combat of more than 200 years earlier. The difference is that this was only the beginning. At this time, the cavalry on the two wings of both sides had also begun to fight. Polybius described the situation at that time like this: “When the Spanish and Gallic cavalry on the left wing attacked the Roman cavalry, savage fighting followed without pause.”10 The Carthaginian left-wing cavalry soon defeated the weaker Roman right-wing cavalry and began a pursuit. Part of the cavalry swung round the right of the Roman army, entered the rear of the Roman cavalry, and drove them from the battlefield.

After defeating the Roman cavalry, the Carthaginian cavalry turned back onto the battlefield and charged against the rear of the Roman center. By this time Hannibal’s center had already formed a great “bowl,” forcing the Roman legion from many directions to squeeze slowly toward its middle; the tacit coordination among the small units of the Roman legion began to be lost, and the gaps between the small units, and even between individual soldiers, began to grow smaller and smaller. At this decisive moment, Hannibal ordered the forces on the left and right flanks, which had until then been standing still, to attack the Roman infantry in the direction of the center. Because Hannibal’s cavalry attacked the rear of the Roman infantry at the same time, the result was that the Roman legion was driven piece by piece into the “bowl.” These attacks so packed the Roman infantry together that they did not even have room to wield their spears, while the Carthaginian soldiers, on the outer layers, ate them up layer by layer like peeling an onion. In the end, about 60,000–70,000 Roman soldiers were killed or captured, and one of their commanders, the consul Paullus, and 80 members of the senate also failed to escape.

This was the earliest large-scale combat in the West in which the tactical strategy of encirclement was used to close in on and destroy the enemy force.

This large-scale combat can be called a perfect tactical demonstration, and it also established the famous campaign-and-tactics “Cannae model.” The Roman legion, well equipped, trained, and holding a huge numerical superiority, was surrounded by its weaker Carthaginian opponent and almost entirely destroyed; one cannot but call this a tactical miracle. What created this tactical miracle was not only the Carthaginian general Hannibal’s brilliant conception of this battle, but also his profound understanding of cavalry tactics — without the maneuver combat of the Carthaginian cavalry, and without the Carthaginian cavalry driving the Roman legion from behind into the great “bowl” and creating an atmosphere of terror, the outcome of this battle could hardly have been so perfect. In fact, two years earlier (218 BC), in the combat at the Trebia River, the Carthaginian cavalry commanded by Hannibal, working together with war elephants and infantry, had also defeated the Roman legion in almost the same way.


[Image — Figure 2.11: Diagram of the course of the Cannae large-scale combat. A map-style diagram captioned in English “The Battle of Cannae, 216 B.C.: Destruction of the Roman Army,” showing the Roman infantry enveloped in a horseshoe by the Carthaginian forces.]



So how did infantry counter cavalry at that time? Apart from planting sharpened wooden stakes in the ground beforehand, as described above, the method by which an infantry formation using long weapons dealt with cavalry was very typical: the formation closed up, and every soldier stuck the butt end of his long weapon into the ground, at an angle of 15–20 degrees to the ground, pointing in the direction from which the enemy cavalry was coming (see Figure 2.12). In this way, seen from the direction of the cavalry’s attack, the whole infantry formation became a densely packed “hedgehog” made up of countless spear points; facing such a “hedgehog,” any cavalry would at once stop its attack. Of course, if the long-weapon formation was attacked by cavalry before it had had time to form the “hedgehog,” it would often suffer a complete defeat. For an infantry formation using short weapons, meeting the opponent’s cavalry charge often meant utter destruction.


[Image — Figure 2.12: The action of heavy infantry in resisting a cavalry charge. A drawing of an armored soldier bracing a long spear angled up from the ground.]





II. The Second Form of the Maneuver Tactics (Cavalry Tactics) of the Cold-Weapon Era — Combination with the Campaign

As described above, combat in which the maneuver tactics (cavalry tactics) of the cold-weapon era were used within a campaign first appeared in the Han–Xiongnu war of about the 2nd century BC. In that war, especially in the Second Hexi campaign carried out in the summer of 121 BC, the Han army, composed entirely of cavalry, combined long-distance maneuver with large-scale combat conducted by maneuver tactics (cavalry tactics), and satisfactorily achieved the combat — and campaign — purpose.

In the early and middle 13th century, the Mongol army once again combined maneuver tactics with campaign maneuver in the course of its westward and southward invasions. At that time, the basic feature of the Mongol army’s conduct of campaigns was that, in order to achieve a certain campaign purpose, it divided in advance a force composed of a single kind of cavalry into several parts (generally with about 30,000 cavalry as one part11), and carried out a fast thrust of great depth along roughly parallel routes toward the chosen campaign direction. In the course of the thrust, as soon as a heavy grouping of enemy troops was discovered, battle was fought according to a set procedure. In this way the maneuver tactics (cavalry tactics) of the cold-weapon era (called by some “cavalry rapid-grouping tactics”) were combined with the campaign (Figure 2.13 is the “large fish-scale formation”12 that the Mongol army often adopted in the course of its western expeditions).


[Image — Figure 2.13: Diagram of the large fish-scale formation. A schematic with a row of vanguard units at the top, then the main advance guard and the left and right advance guards (the “fish-scale formation”), the left and right wings with the commanding general at the center, the main body, and the rear guard below (the “crane-wing formation”).]



If we know that in the figure above the distance between the vanguard and the main advance guard is about 100 kilometers, we can judge at once that this is no longer a simple battle formation; it is an offensive campaign deployment, a “light in front, heavy behind” campaign-and-combat deployment. In the course of the campaign, the “vanguard,” about a day’s march ahead of the “advance guard” (made up of the main advance guard, the left and right advance guards, and the left and right wings), was responsible for probing the enemy’s situation; on discovering the enemy, according to the purpose of the campaign and the enemy situation, the “advance guard” would first launch a probing attack. Then, according to the progress and results of the advance guard’s fighting, the tactical strategy to be used next was tentatively decided. Finally, the second echelon — the main body (sometimes possibly together with neighboring units) — would launch a decisive battle, or cover the “advance guard’s” withdrawal from combat.

It can be seen that, if some programmed basic tactical strategies had already formed at that time, the basic tactical strategy used in large-scale combat in the campaign13 was often not decided before the battle was launched, but was formed gradually in the course of the battle, according to how it developed. Before launching the battle, the commander merely roughly determined, on the basis of combat experience, a battle plan that could be changed at any time, and launched the battle from a relatively favorable posture. A cavalry unit of very strong mobility, as long as command was timely, could change its mode and direction of action at any time.




Section 5: Tactics of Large-Scale Combat

To carry out a large-scale combat, there must first be a clear combat purpose. So, from the 2nd century BC to the middle of the 16th century AD — that is, in the period in which the maneuver tactics (cavalry tactics) of the cold-weapon era prevailed — what combat purposes did war and campaign actually lay down for large-scale combat?

Because the materials the author possesses are limited, it is hard to find discussions of the purposes of large-scale combat of that time. The author’s conjecture is that by this period, as people’s understanding of war and campaign deepened, the vague purpose of large-scale combat that they had laid down — “defeating the opponent (or not being defeated by the opponent)” — had gradually been replaced by the more explicit combat purposes of “annihilating the enemy force” and “seizing space.”


I. The Emergence of the “Annihilation Combat”

To annihilate the enemy force is to destroy the enemy’s troops or to make them lose their fighting ability. As early as the later period of the formation-battle stage of the cold-weapon era, the combat purpose of “annihilating the enemy” had already appeared, and combats with “annihilating the enemy” as their purpose appeared at the same time. For example, the Guiling large-scale combat that took place in 354 BC at Guiling14 in our country was an “annihilation combat.” Before the battle, Qi laid an ambush in the rugged mountain country near Guiling, destroyed a force led by Pang Juan, the chief general of Wei, defeated the Wei army and relieved Zhao. The Maling large-scale combat that took place in 341 BC at Maling15 in our country was also an “annihilation combat.” Before the battle, Qi again laid an ambush in the narrow Maling road, killed Pang Juan, the chief general of Wei, destroyed the light troops he commanded, and defeated the Wei army at one stroke. The Trasimene large-scale combat that took place in 217 BC at Lake Trasimene in present-day Italy was also an “annihilation combat”; before the battle, the Carthaginian army commanded by Hannibal laid an ambush on the narrow strip of shore north of Lake Trasimene which the ancient Roman army had to pass, and basically destroyed that ancient Roman army group. The basic tactical strategy used in all three of these “annihilation combats” was the “ambush.” So, apart from the “ambush,” what other basic tactical strategies can achieve the combat purpose of “annihilating the enemy”?

In 293 BC, the Qin army and the combined Han and Wei army confronted each other at Yique.16 The two mountains of Yique face each other, with the Yi River flowing between them, so that it looks like a gate, and the terrain is precipitous. The next year, Qin sent Bai Qi at the head of 150,000 men (another account says 100,000) to meet the combined Han-Wei army of 240,000 commanded by Gongsun Xi. As the situation then stood, the allied army had already occupied the strategic ground and was holding fast to its natural strength. It could either wait for the Qin army to come from afar and, taking advantage of its footing not yet being secure, attack with the full strength of its 240,000 men, in which case the Qin army would certainly be unable to withstand it; or hold firm and not fight, and wait until the Qin army, with its grain supply insufficient, retreated of itself, then follow up the attack, and it could also win. Even if it did not sally out, it could still hold Yique and not be defeated. Bai Qi’s plan was to use a small force to pin down the main force of the allied army, the Han army, from the front, while the Qin main force took a detour to the rear of the allied army, forcing the Han and Wei to a decisive battle in the narrow area at Yique Mountain and destroying them at one stroke. The Qin main force, having detoured to the rear, first attacked the weaker Wei army; the Wei army, without any defenses, was caught off guard and quickly and badly defeated. When the Han army learned that its allied flank had been crushed, the army’s morale became unsteady, the soldiers clamored, and the commander could not control the situation. At this moment the Han army’s flank was already completely exposed before the powerful Qin main force; the commander did not take any measures to meet the change, and the army was immediately attacked by Qin, and the Han army at once collapsed and fled. Bai Qi took advantage of the victory to pursue, wiped out the whole Han-Wei allied army, killed the chief general Xi Wu, and captured the commander Gongsun Xi. In this battle Bai Qi used the basic tactical strategy of detour plus frontal attack, and destroyed the Han-Wei allied army.

In 260 BC, the King of Qin again appointed Bai Qi as chief general, with Wang He as his deputy, to lead the attack on Zhao. Bai Qi made use of his own firm position — the long wall — and adopted the basic tactical strategy of “luring the enemy into an ambush, and splitting, encircling and destroying him.” The specific combat deployment was as follows. First, the original first-line troops were used as bait troops, and after the Zhao army came out they immediately retreated in the direction of the long wall of the pre-set main position, luring the enemy in deep. Second, the firm position built with the long wall was used, with the main force guarding the camp, to resist the Zhao army’s attack. Third, 25,000 surprise troops were mobilized and laid in ambush on the two wings, and after the Zhao army came out they promptly pierced into the rear of the Zhao army, cutting off its line of retreat, and cooperated with the Qin main force on the long wall of the main position to complete the encirclement of the Zhao army that had sallied out. Finally, 5,000 elite cavalry were sent around to a position between the Zhao main force and its camp, to pin down and watch the remaining Zhao troops in the camp. The development of the battle did indeed follow the course Bai Qi had anticipated. In August 260 BC, Zhao’s chief commander Zhao Kuo, without clear knowledge of the real and the false in the situation, attacked rashly. The Qin troops feigned defeat and secretly sent surprise troops to circle behind the two wings of the Zhao army. The Zhao army pursued as far as the Qin long wall; the Qin army had prepared early, and held the wall and did not come out. Bai Qi ordered the surprise troops on the two wings to come out quickly and encircle the Zhao army. The Zhao main force was cut off from its camp, and its grain supply was severed.

The Qin army again sent out cavalry to harass the Zhao army continually. The Zhao army could only build fortifications on the spot and defend them firmly, waiting for relief. By September the Zhao army had been without grain for 46 days and was suffering unbearably from hunger. Zhao Kuo, with no road open to him, assembled his troops and broke out in rotation, but in the end could not break through. Then Zhao Kuo was shot dead, the Zhao army was utterly defeated, and more than 400,000 Zhao troops surrendered. In this battle, Bai Qi used the long wall, with the basic tactical strategy of retreating to lure the enemy, plus encirclement and siege, and destroyed the Zhao army (see Figure 2.14). In the West, five centuries later, in August 378 AD, the Roman army and the Visigoths fought a decisive large-scale combat at Adrianople.17 The Roman army (mainly infantry) took advantage of the opponent’s complete lack of preparation to launch the first attack, but because the troops were extremely tired, the attack went very slowly, the first attack could not take effect, and a stand-off formed. The Visigoths used negotiations to gain time in order to assemble and shift their troops. Then they first counterattacked the flanks of the Roman army with cavalry, throwing the Roman formation into disorder, and then delivered a fierce charge with infantry; the Roman army was routed, with about 40,000 casualties. In this combat, the Visigoths, striking after the enemy, used a tactical strategy that combined the flank attack and the frontal attack, and achieved their combat purpose.


[Image — Figure 2.14: Diagram of the Changping large-scale combat. A Chinese map titled “Key Map of the Decisive Battle of Changping,” with arrows showing the movements of the Qin and Zhao forces and a legend for the first and second phases.]



In fact, it is not hard for war and campaign to lay down a combat purpose for a large-scale combat; what is hard is, once it has been determined, how to achieve this purpose through various tactical strategies, and especially basic tactical strategies. As the author infers, in the later period of the formation-battle stage some people may already have realized that combining the basic tactical strategies of large-scale combat described above [for example, the full frontal attack (resistance), the breakthrough, the flank attack, the encirclement and the follow-up attack (attacking [fighting] with a reserve)] could achieve the purpose of “annihilating the enemy.” But even so, because the mobility of formations at that time was low, it was hard to achieve.

By the stage of the maneuver tactics (cavalry tactics) of the cold-weapon era, because the mobility of cavalry units had been greatly raised, there was one more possibility for achieving the purpose of “annihilating the enemy”: first defeat the enemy, then pursue him at a speed much faster than the enemy’s, and, by destroying large numbers of the enemy in the course of the pursuit, achieve the purpose of annihilating the enemy force. For example, during the Han–Xiongnu war, in the Henan campaign18 of 127 BC and the Monan campaign of 124–123 BC, the main tactical strategy used by the Han army was “to defeat the enemy with the main force and then launch a resolute pursuit,” and it dealt heavy blows to the troops of the Xiongnu Wise King of the Right (see Figure 2.15).


[Image — Figure 2.15: Diagram of the Henan and Monan campaigns. A Chinese map titled “The Battles of Henan and Monan,” with arrows for the Han armies’ routes in 127 BC, 124 BC and 123 BC, the Great Wall line, and the positions of the Xiongnu Wise Kings.]



Once the opponent is also a cavalry force (for example, the Xiongnu), and has adapted to this tactic as well, the basic tactical problem facing the force that undertakes the “annihilation combat” (for example, the Han army) changes. Once an opponent (for example, the Xiongnu) is defeated, being cavalry, they will scatter and flee at the same speed (if not faster), regroup in a safe area agreed in advance, quickly form new combat capability, and come back in force. For example, in the First Hexi campaign carried out in the spring of 121 BC, the Han army still used the tactical strategy of “defeating the enemy with the main force and then launching a resolute pursuit,” but because the Xiongnu troops dispersed rapidly after being defeated, the number of enemy killed was not great, and they soon gathered again and came once more to threaten the frontier. So in the Second Hexi campaign carried out in the summer of 121 BC (see Figure 2.16), the Han army changed its earlier practice and changed the purpose of “annihilating the enemy” into one to be achieved mainly through a posture of campaign encirclement formed by campaign maneuver, and obtained much greater results (destroying the main force of a Xiongnu tribe).

From the tactical viewpoint, how did cavalry units generally achieve the combat purpose of “annihilating the enemy” at this stage of tactical development? Take as examples the “annihilation combats” carried out by the Han army in the Second Hexi campaign of the summer of 121 BC and the Mobei campaign of 119 BC. In those two campaigns, the Han main force used the basic tactical strategy of “attracting the enemy with part of the force, defeating the enemy with the main force, and pursuing resolutely,” and realized the combat purpose of “annihilating the enemy” comparatively satisfactorily.

When the maneuver tactics (cavalry tactics) of the cold-weapon era were used, the “annihilation combat” had the following main characteristics: under conditions in which the troops of both sides had strong mobility, to achieve the combat purpose, two basic tactical problems had to be solved in sequence, “beating the enemy down” and “annihilating the enemy force,” of which “beating the enemy down” was the precondition for “annihilating the enemy.” If one could not “beat the enemy down,” there was no question of “annihilating the enemy.” At that time, the former problem was often the key. Where the former problem had been satisfactorily solved and one’s own troops also had the advantage in mobility, the latter problem could mostly also be satisfactorily solved as long as a resolute pursuit was carried out. Therefore, the basic tactical strategy most often used in the “annihilation combat” of that time was: first concentrate the main force, or use tactical means such as surprise attack and detour attack, to beat the opponent down, and then switch to a resolute pursuit. When the opponent’s troops had mobility equal to or even greater than one’s own, it was usually likewise necessary first to concentrate the main force, or use tactical means such as surprise attack and detour attack, to beat the opponent down; unlike the former case, a part of the troops had to be designated in advance to carry out detours and encirclements and cut off the enemy’s retreat, in order to achieve the combat purpose of “annihilating the enemy.” In every large-scale combat of the Han–Xiongnu war, which lasted as long as 130 years, we can see almost the shadow of this tactical strategy.


[Image — Figure 2.16: Diagram of the two Hexi campaigns. A Chinese map with a legend distinguishing the movements of the Han armies in the first and second Hexi campaigns of 121 BC, showing long flanking arrows through the Hexi corridor.]



Another six centuries or so later, in the Dara19 large-scale combat of 530 AD, the famous general of the Eastern Roman (Byzantine) Empire, Belisarius, used Dara’s solid defensive works to block the advance of the Persian army, and then made a detour attack on the flank and rear of the Persian cavalry units with his own cavalry, and defeated the enemy. In the Taginae20 large-scale combat of 552 AD, another famous general of the Eastern Roman Empire, Narses, likewise struck by a detour at the flank and rear of the enemy (the Gothic army) with cavalry, and greatly defeated it.

In the Huoyi21 large-scale combat of 617 AD (the end of the Sui), Li Shimin, the Prince of Qin,22 led cavalry in a detour to the flank of his opponent, suddenly launched an attack, greatly defeated the enemy, turned defeat into victory, and destroyed this enemy force. In the Qianshuiyuan23 large-scale combat of the following year, Li Shimin, taking the moment when the enemy was attacking his left army with its main force, led the main body of his cavalry in a sally from the north of the Qianshui plain against the enemy’s rear, and again defeated the enemy badly. And in the Luoyang and Hulao large-scale combats of 620 AD, Li Shimin used the strategy of besieging a city to strike its relief force, avoiding the enemy’s sharp edge and striking when he was slack, and attacked by surprise, achieving the purpose of destroying the enemy.

In the early and middle 13th century, in the many large-scale combats that took place in the three western expedition campaigns of the Mongol army, whose main force was cavalry (for example the Liegnitz combat and the Tisza River combat), the strategy of a detour attack on the enemy’s flank and rear was likewise used many times, and the combat purpose was achieved.



II. The Emergence of the “Space-Seizing Combat”

To seize space is the combat purpose of seizing space that is under the enemy’s control and placing it under one’s own control. The “space-seizing combat” is combat carried out to achieve the purpose of seizing space under the enemy’s control and placing it under one’s own control; it developed from the “attack” (this “form of combat”) described in the previous chapter. The difference is that the target space seized in the “space-seizing combat” is no longer limited to cities.

The combat purpose of “seizing space” can be achieved either by annihilating the enemy troops occupying that space, or by “driving away” the enemy troops occupying that space.

Around the 2nd century BC, just as the maneuver tactics of the cold-weapon era were taking shape, large-scale combats with “annihilating the enemy” as their main purpose appeared in the Han–Xiongnu war; for example, the large-scale combat in the Henan campaign described above. But when the purpose of “annihilating the enemy” was achieved through the campaign rather than through combat, then, according to the requirements of the campaign, the “space-seizing combat” appeared. For example, in the Second Hexi campaign, although what the Han army carried out was an “annihilation campaign,” what a small unit that set out from the direction of Jincheng and Longxi carried out was a “key-ground-seizing combat.” This unit was required to control a place through which the defeated enemy force had to retreat, providing the main force’s striking action (the hammer) with an “anvil” on which the enemy main force could be smashed, and so creating favorable conditions for the “annihilation campaign.”

Because of an inherent shortcoming of cavalry units — the difficulty of seizing cities with high walls and deep moats that are strictly defended — at this stage of tactical development, cavalry units in the “space-seizing combat” were often strictly limited as to the targets they were to seize. The larger the target space, the more favorable it was to maneuver, and the better the strengths of maneuver tactics could be brought into play; the smaller the target space, the less favorable it was to maneuver, and the more maneuver tactics were restricted. A city is a typical terrain that restricts maneuver, so, unless a city was to be seized by a surprise attack, cavalry units were generally not used to seize cities.

On the whole, the strategy used for the “space-seizing combat” at this stage of tactical development was only a combination of the “frontal attack” and the “detour attack.” In the allocation of forces, the main force often carried out the frontal attack and one part of the force carried out the detour attack. The purpose of the detour attack was mainly not to encircle and destroy the enemy force but to attack the enemy’s flank and shake the stability of the enemy’s defense, and thereby achieve the combat purpose. If there were other tactical strategies, they would be the tactical strategy of the “long siege” against cities, which had already appeared before this stage (that is, in the formation-battle stage of the cold-weapon era) and was also widely used in this stage. In the course of the three large-scale western and southern invasion campaigns of the Mongol army in the early and middle 13th century, this tactical strategy was used many times and succeeded in seizing cities that the opponent held under strict defense behind high walls and deep moats (for example, the large-scale combats to seize Samarkand24 and Bianliang25). But it should be pointed out that this tactical strategy could not fully bring into play the strengths of maneuver tactics (cavalry tactics), and was only a tactical strategy adopted out of necessity.



III. The Emergence of the “Space-Defending Combat”

To defend space is the action of resisting the enemy’s attack on a certain space and keeping it still under one’s own control. The “space-defending combat” is combat whose purpose is to resist the enemy’s seizure of a certain space and keep it still under one’s own control.

In fact, the “space-defending combat” of this time is the “defense” (this “form of combat”) described in the previous chapter — still only the holding of cities. The tactics of holding cities can be said to have nothing to do with the maneuver tactics (cavalry tactics) of the cold-weapon era; it is only because this “form of combat,” long since in existence, still appeared in this era and still played a certain role, and was also now clearly given the combat purpose of “defending space,” that we mention it in passing.








1. The Xiongnu were a long-established nomadic people whose ancestral homeland was the vast region southeast of the Altai Mountains, west of the Greater Khingan Range, south of the Mongolian steppe, northeast of the Qinghai-Tibet Plateau and northwest of the North China Plain. They wore their hair loose and their garments folded to the left, and were a mixed race of ancient North Asian and proto-Indo-European types. The Xiongnu described in ancient Chinese texts were a powerful nomadic people living north of the Central Plains in the Han dynasty, and the Xiongnu’s southward invasions had an important influence on China’s political situation at the time. In 215 BC they were driven out of the Ordos region of the Yellow River; during the Eastern Han they split, the Southern Xiongnu moving into the Central Plains region and submitting, while the Northern Xiongnu migrated west from north of the great desert, a process that took about 300 years in all.



2. The earliest bridge-type saddle found in China is on the cavalry figurines and painted wooden carvings of saddled horses of the 3rd century AD (late Eastern Han) unearthed in 1969 from the Han tomb at Leitai.



3. Now Beipiao City, Liaoning Province.



4. [German] Christian Hufu (克里斯蒂安·胡夫), The Legend of Attila: The Huns’ Invasion of Europe.



5. The Turks (Tujue) are one of the main components of the peoples of Central and West Asia. They are Turkic people or their descendants. “Tujue” does not refer specifically to one nation, but is the general name for peoples who have inherited Turkic blood. They are very widely distributed, mainly in Turkey, Kazakhstan, Northern Cyprus, Azerbaijan, Uzbekistan, Turkmenistan, Kyrgyzstan, and in China’s Xinjiang and Qinghai. Their range extends west to Europe and the Mediterranean, and east to Xinjiang and Russian North Asia. They belong to the Europoid race and transitional types. The Turkic-language peoples of China mainly include the Kazakh, the Uyghur and the Tatar; the wolf banner is one of the important symbols of the Turks. Today about 200 million people worldwide speak languages of the Turkic family, and their languages are all very close. Racially they are mostly white-yellow mixed or Europoid.



6. Mongolia at that time had not yet separated from China, and was one nation in the big family of the Chinese nation.



7. Also called Xiaobaideng Mountain or Mapu Mountain, it is located 5 km east of present-day Datong. Because the mountain lies within Mayi County (now Shuo County, Shanxi Province), the battle is also called the “Battle of Mayi.”



8. Also called the “Kataluowen Plain” (卡塔洛温平原). Now in France.



9. Now in southeastern Italy, near Barletta, where the Ofanto River enters the Adriatic Sea.



10. [Greek] Polybius, The Histories (Luoma Shi, “A History of Rome”).



11. See page 87 of this book.



12. See The Chinese Encyclopedia · Military Volume (Tactics fascicle), p. 8.



13. See the content of Section 3 of this chapter.



14. Now north of Changyuan, Henan.



15. Now 30 km north of Juancheng, Shandong.



16. Now the southern suburb of Luoyang, Henan.



17. Now Edirne, Turkey.



18. For readers interested in campaigns, it is suggested that they read Jiang Lin, An Introduction to Campaign Studies (Zhanyixue Daolun), PLA Publishing House, 2010 edition.



19. An important town in the two-river region, located 23 km north of Nusaybin.



20. Also translated as Taginae (塔吉尼); it is located near present-day Gubbio, Italy.



21. Now Huo County, Shanxi.



22. A noble title: the chief administrator of the region of “Qin,” not the king of the state of Qin.



23. Now northeast of Changwu, Shaanxi.



24. Now near Tashkent, the capital of Uzbekistan, a place through which China’s route to India, Arabia and Europe necessarily passed in those days.



25. Now Kaifeng, Henan.





Chapter 3 — The Emergence and Development of Formation-Battle Tactics in the Firearm Era

From about the 12th century, tubular firearms (firearms for short; the same below) began to appear in the world. The emergence and development of firearms eventually brought about a revolution in tactics. “But this revolution progressed very slowly.”1


Section 1: The Earliest Firearms — Hand Cannons and Cannons

Gunpowder is one of China’s four great inventions and an outstanding contribution that the Chinese people made to world civilization. From the moment gunpowder was born in the alchemists’ furnaces around the 8th–9th century (the middle of China’s Tang dynasty), it formed an inseparable bond with war.

At the end of the 9th century, the military technicians and commanders of China’s Tang dynasty, on the basis of the gunpowder formulas that alchemists had used in the past in refining elixirs, made adjustments and prepared the earliest gunpowder and made the earliest firearm weapons for use in battle, opening a new era in the history of human warfare, the era of the use of firearms.

The earliest gunpowder was black powder. This was a medium-power explosive that released a great deal of smoke when it exploded.

The earliest gunpowder weapons directly used the combustion and explosive properties of gunpowder to frighten and kill or wound enemy soldiers, burn the enemy’s supplies, and destroy the enemy’s fences and city walls. But these methods of use often required the powder to be thrown, or placed in advance at a suitable position, so their use was limited.

According to textual research, in 1132 the world’s first tubular gunpowder weapon appeared in China; it was invented by Chen Gui (陈规), a commander of the troops then stationed at De’an in Hubei (now Anlu, Hubei). Its structure was very simple: gunpowder was loaded into a small bamboo tube, which was tied beneath the head of a long spear. In battle, the gunpowder was first ignited, the flame spurting from the bamboo tube was used to burn and frighten the enemy, and the spearhead was then used to stab him. No later than 1259 (the first year of Kaiqing in the Southern Song), the “burst-fire lance” (tuhuoqiang) appeared in Shouchun Prefecture (now Shou County, Anhui), a kind of gun that used a giant bamboo as its barrel and used the gas produced when gunpowder burned to fire “zike” (projectiles; the early “bullets” were actually just some crushed stones) to kill the enemy (see Figure 3.1). Although by today’s standards this gun was extremely crude, its principle for killing was to use the shape of the tube to direct and concentrate the energy produced when the gunpowder burned in order to fire the “zike” and kill the enemy, which is entirely the same as the principle of modern guns and cannons. The appearance of this weapon has been taken seriously by weapon researchers in various countries, and it is generally recognized as the world’s earliest tubular launching firearm, truly the progenitor of the world’s guns and cannons.


[Image — Figure 3.1: A burst-fire lance of the Kaiqing years of China’s Southern Song. A photograph of a bamboo-tube firearm with metal bands.]



But discovering a principle is one thing, and manufacturing guns according to the principle is another. The process of making guns also produced an unexpected situation.

Because a bamboo tube cannot withstand very high pressure and easily bursts, people began to look for pressure-resistant materials with which to make gun barrels. They thought of the most commonly used metal of the time, copper: a gun barrel cast of copper would certainly be much more pressure-resistant than a bamboo tube, and the gun’s range and power could be greatly increased. But in the course of casting, people found that it was very difficult to cast a small-diameter copper tube, and at that time they could only cast copper tubes of larger diameter. But the weapons made from such copper tubes were not guns but cannons!

According to the relevant records, among the metal tubular firearms found at home and abroad, the one with the earliest casting date and a definite dated inscription is the bronze hand cannon (huochong) of 1332 (the 3rd year of Zhishun in the Yuan dynasty) in the collection of the Museum of Chinese History (see Figure 3.2). It is the earliest dated hand cannon in the world so far, but this is not the date of the hand cannon’s invention. In 1970 in Acheng, Heilongjiang, and in 1974 in Xi’an, Shaanxi, a bronze hand cannon was unearthed in each place; judging from the circumstances of their discovery and an analysis of their form and structure, they were probably hand cannons earlier than the one of 1332 (the 3rd year of Zhishun), made at about the end of the 13th century or the beginning of the 14th. The bronze hand cannon found in September 1987 in Wuwei, Gansu Province, is a relic of the Western Xia, which shows that it was made no later than the time of the fall of the Western Xia, 1227. The bores of these metal hand cannons were large and their weight heavy. By today’s standards they had more of the characteristics of cannons than of guns.


[Image — Figure 3.2: A bronze hand cannon of the Western Xia period unearthed in the Wuwei area of China. A photograph of a short bronze tube.]



A few years later, the methods of manufacturing and using these tubular firearms were obtained by the Mongol army, descended from Genghis Khan, in the wars of destroying the Song and founding the Yuan. Genghis Khan and his descendants expanded outward to the utmost of their ability, and in the course of their campaigns east and west, south to the southern seas and west to the continent, they not only used these tubular firearms but also carried them to many countries and regions of Europe and Asia. Especially in the expedition of 1252–1260, the Mongol army led by Hulagu entered the Middle East, a region spanning Asia, Europe and Africa, and stayed there for a fairly long time, so that the methods of manufacturing and using firearms passed into the hands of the Arabs. Several decades later, China’s firearm-making technology was passed on to Europe in turn by the Arabs. In this way, tubular firearms developed in parallel under two different civilizational backgrounds.

Perhaps the Europeans had already used hand guns (touch-hole guns, “huomenqiang”) at the Battle of Metz in 1324 or the Battle of Algeciras in 1342, but it is generally held that it was the English who first brought cannon onto the battlefield, at the Battle of Crécy in 1346, in the Hundred Years’ War (1337–1453). It is said that the English then already had 3–5 “round tubes” or “iron pots” — the name being given because the shape of these cannon resembled a round iron pot. Not long afterwards, both the English and the French used primitive cannon on the battlefield. Somewhat later, they also appeared on the battlefields of Prussia and Italy.

With advances in casting technology, after more than a century of miniaturization, the cannon gradually evolved into the gun. A bronze gun made in 1351 (the 11th year of Zhizheng in the Yuan dynasty), in the collection of the Military Museum of the Chinese People’s Revolution, proves that as early as the middle of the 14th century China already had metal guns.

The earliest written record of guns and cannon in Europe is in an inventory of the arsenal of the army at Perugia in Italy in 1364: “500 guns, each one span2 long, able to be held in the hand; very beautiful, and able to penetrate any armor.” Then the unearthing of the “Tannenberg gun” shows that Germany had by about the 1370s–80s already produced metal tubular firearms of a fairly high level. Tannenberg is a small town in Hesse, a mineral-rich state of Germany, and it was burned down in 1399. In 1849, someone dug up a bronze gun from the ruins of the town. The gun is 330 millimeters long, with a bore of 17 millimeters and a mass of 1.24 kilograms. It is now in the Germanisches Nationalmuseum in Nuremberg. It is very similar in material, form and structure to the bronze gun of 1351 (the 11th year of Zhizheng) in the collection of the Chinese military museum mentioned above: both consist of three parts — a front muzzle, a powder chamber and a socket — but the wooden handles of both have rotted away. The “Zhizheng 11 gun” is 430.5 millimeters long, with a bore of 30 millimeters and a mass of 4.75 kilograms. Comparing the two, the “Zhizheng 11 gun” is more finely made. The unearthing of the “Tannenberg gun” is the most favorable evidence that Chinese metal guns were transmitted westward to Europe by way of the Arabs.

In fact, the “Zhizheng 11 gun” was only one of several kinds of metal guns and cannon already in use in China in the Yuan dynasty. These guns and cannon had been used in the war of conquest against the Southern Song. Although this early gun had neither a touch-hole sight, nor a front sight, nor a stock that could be braced against the shoulder, and could only be fired with a rough aim, it could certainly kill and wound enemies in battle, but its main role was to cause fear and confusion among the enemy and to create combat opportunities for one’s own infantry and cavalry. But from 1368 (the first year of Hongwu in the Ming dynasty), China’s Ming army was equipped with a certain number of similar guns (then called “huochong,” hand cannons), which played an important role in the later wars of resistance against foreign invasion.


[Image — Figure 3.3: A matchlock of the late 15th century. A line drawing of a long-barreled gun with its parts labeled: front sight, muzzle, spring-type matchlock mechanism, trigger, powder-chamber cover.]



Because the touch-hole guns of the time were still ignited by a hand-held fire, they were very inconvenient to use on the battlefield. Around 1450, European firearms researchers improved them into a semi-mechanical ignition device: a groove was cut on the outer side or top of the stock, a bent metal hook was fitted in the groove, with one end of the hook fixed and the other end forming a trigger, so that it could rotate, and a clamp held a slow match soaked in saltpeter that could burn slowly. At the rear end of the barrel was a priming pan; when firing, pulling the trigger pressed the head down, and the burning match entered the priming pan and ignited the powder, firing the bullet. At the same time the stock was also improved and a guard wood was added, so that the gun could be braced against the shoulder.


[Image — Figure 3.4: The ignition device of a late-15th-century matchlock. A close-up photograph of the lock, with labels for the match, the hammer, the trigger, the priming pan and its cover, and the clamp handle.]



By the end of the 15th century, European matchlocks had made considerable progress; two examples follow.

— In 1499, an inventory in the city of Naples in Italy recorded a matchlock called the “smoothbore gun.” This name derives from the Italian “Moschetto” (a kind of sparrow hawk), the meaning being that the gun was as fierce as a falcon and an eagle. The gun was rather heavy and was fitted with a tripod. This gun was first used in the Italian Battle of Pala in 1521.

— A German collector named Bryer had in his collection a matchlock made between 1493 and 1519. The gun was 550 millimeters in barrel length, 30 millimeters in bore, 880 millimeters in handle length and 1,430 millimeters in overall length. The barrel was octagonal, and in front of the guard wood there was a fixed pin that could be connected to a tripod, and it was fired by 2 shooters.

The Spanish musket represented the advanced level of European matchlocks in the early 16th century. The gun’s bore was 23 millimeters, its mass 10–11 kilograms, the mass of its bullet 50 grams, its maximum range 250 meters, and its effective range about 100 meters; it used a mechanical sight and could fire once every 2 minutes. Although the gun was very heavy, and in most cases could only be fired supported on a forked stand, the lead bullet it fired had great power: as long as it hit, it could penetrate within 100 meters the heavy breastplate worn by cavalry (at that time most other firearms could hardly do any harm to a person beyond 60 meters). It was with this weapon that the Spaniards conquered the huge and backward Inca Empire.


[Image — Figure 3.5: An imaginary illustration of a Spanish matchlock shooter firing in the early 16th century. A drawing of a plumed soldier aiming a long gun supported on a forked rest.]



In 1522 (the first year of Jiajing in the Ming dynasty), the Chinese Ming army, in the battle of Xicaowan in Xinhui, Guangdong, found several Western matchlocks on two captured Portuguese warships. The Ming Bureau of Weapons (Bingzhang Ju) attached great importance to this new weapon and set about copying it, completing it a few years later and calling it the “niaochong” (“bird gun”; “niaochong” was the Ming name for the new matchlock; because the size of the muzzle was like a bird’s beak, it was called the “bird gun,” also the “bird-beak gun”).

The main features of this bird gun were, first, that the barrel was comparatively long, with a ratio of length to bore of about 50:1 to 70:1; the slender, long barrel allowed the gas produced by the burning of the powder to act on the bullet in the chamber for longer, so that the bullet’s initial velocity on leaving the muzzle was higher, giving a flatter trajectory and a longer range. Second, the original method of ignition was changed (a match was used as the fire source, and pulling the trigger ignited the powder), so that not only was the fire source not easily extinguished, but the rate of fire was also raised. Third, a front sight was fitted at the front end of the barrel and a rear sight at the rear, forming an aiming device and making aimed fire convenient. Finally, a curved stock was designed, so that the shooter could rest one side of his face against the stock and aim. According to the Da Ming Huidian · Bingqi (Collected Statutes of the Great Ming · Weapons), in 1558 (the 37th year of Jiajing in the Ming dynasty) the Bureau of Weapons copied the first batch of 10,000 bird guns for the Ming army’s use. After imitation and modification by the Bureau of Arms and the Bureau of Weapons, the matchlock was widely applied, and within a fairly short time it became the main individual projectile weapon of the Ming army. Around 1590 (the Wanli period of the Ming dynasty), there was further progress in the making of matchlocks. The firearms expert of the time, Zhao Shizhen, had successfully copied the “lumi gun” (the Turkish matchlock), and afterwards developed in succession more than 10 kinds of firearms each with its own characteristics, more than 10 kinds of other firearms and war chariots, and wrote, in a variety of literary forms, several works on the manufacture of firearms, including the Shenqipu (“Treatise on Divine Weapons”).

In Japan, in 1543 (the 12th year of Tenbun in Japan), a ship carrying more than 100 people anchored off Tanegashima in southern Kyushu. On the ship were 3 Portuguese and Wang Zhi, “Wufeng” of the Ming dynasty (that is, the great pirate chief Wang Zhi, later called the “King of the Quiet Sea”). The Portuguese had brought a matchlock; the gun had a hole in it (the touch-hole) connected to the fire path, and powder and a lead ball were loaded into it and ignited with a match, so that the gas produced when the powder burned could be used to fire the lead ball out and strike the target, with the flash of fire and a thunder-like explosion at the moment of firing. At that time, Japan was in a period of warlord melee. A local warlord, Tokitaka, on seeing it, regarded it as a rare treasure, bought two with a large sum of gold, and sent his retainer Shinogawa Koshirō (条川小四郎) to learn from the Portuguese the use of the matchlock and the method of making gunpowder, and made more than ten. Not long afterwards, some Japanese ironworkers were the first to copy a Japanese matchlock. After that, Japan went on to improve, on the basis of the European matchlock, the “Kunitomo-tsutsu,” the “Sakai-tsutsu” and the “Satsuma-tsutsu,” among others, and used them in the wars of Oda Nobunaga and Tokugawa Ieyasu against Takeda Shingen, who was known as the “Tiger of Kai,” which made the Japanese truly aware of the power of the “teppō” (iron cannon) and led them to begin mass production. Because Japan severely lacked iron resources, as soon as Toyotomi Hideyoshi had unified Japan he issued an order for large-scale trade with the surrounding countries, in order to obtain the iron needed to make “teppō” (plundering iron resources was an important reason for Hideyoshi’s invasion of Korea). At that time the Japanese pirates (wokou) also used this firearm in their plundering raids on the China coast (in 1548, when the Chinese Ming army was attacking the wokou who were raiding the coast at Shuangyu, it captured several Japanese-made matchlocks).

In the 16th century Japan was in a period of warlord melee, and the warlords of every region took a supportive attitude toward the development of maritime commerce; in addition, the European explorers and merchants of the time wanted to seek the greatest profit in the East, so Japan at that time became a country with a developed maritime commerce, which also provided an opportunity for foreign firearms to be introduced into Japan.

The matchlock relies on a burning match to ignite the priming powder, and hence its name, the “huoshengqiang” (“fire-rope gun,” or matchlock). The appearance of the matchlock was a milestone in the development of firearms, and it was the direct prototype of modern weapons. The appearance of the matchlock completely changed the form of war, and with the development of the matchlock, human warfare passed from the cold-weapon era into the firearm era. But it was not until the end of the 17th century, when the flintlock began to replace the matchlock on a large scale, that cold weapons finally retreated completely to the status of auxiliary weapons.

A typical matchlock of that time was about 112–150 centimeters in overall length, weighed about 5–6 kilograms, and had a bore of between 9 and 13 millimeters. Its basic structure was this: a metal tube, open at one end and with only a small hole at the other (called the touch-hole) (called the barrel), was fixed on a wooden frame (called the stock). The barrel projected 2 cun beyond the stock, and the rear 7 cun of the stock curved downward. A bent metal hook was fixed on the barrel at the end near the touch-hole; the hook could rotate on an axis, and the other end clamped a length of burning match. When firing, the soldier pushed the metal hook toward the touch-hole with his hand, so that the burning match ignited the black powder already loaded in the chamber, and the burning of the black powder fired out the ball loaded in the bore. Each time, 3 qian of powder and 3 qian of lead ball were loaded.

Because the match was a hemp rope or a tightly twisted strip of cloth, soaked in a solution of potassium nitrate or another salt and then dried, it could burn slowly once lit, at a rate of about 80–120 millimeters per hour. In this way, once the soldier had pressed the metal hook into the touch-hole, he could hold the gun with one hand or both hands and aim at the target with the front and rear sights. According to historical records, following the firing procedure, a well-trained soldier could fire about 2 rounds every 3 minutes. The maximum range of the long-barreled gun (compared with short tubular guns such as the hand cannon) was about 150–200 meters.

In addition, as stated above, since the cannon was the forerunner of the gun, cannon had already appeared in the early period of this stage of tactical development (about the middle of the 14th century). The structure of these cannon was almost exactly the same as that of the guns, only with a slightly larger bore (reaching 40–100 millimeters) and a slightly longer range (up to 300–500 meters); most had simple gun carriages, and their lethality was also slightly greater (they could penetrate several people). A “big-bowl-mouth hand cannon” cast of bronze in 1372 (the 5th year of Hongwu in the Ming dynasty), preserved in the Beijing Military Museum, has a bore of about 48 millimeters, a length of 1 chi 1 cun (about 33 centimeters) and a weight of 63 jin (about 31.5 kilograms), which shows that China had large-bore hand cannon as early as the end of the Yuan dynasty (see Figure 3.6).


[Image — Figure 3.6: A big-bowl-mouth hand cannon of China’s Yuan dynasty. A photograph of a short bronze cannon with a flared muzzle.]



From the early and middle 15th century (the early and middle Ming dynasty in China), China began gradually to call large-bore hand cannon “pao” (cannon).3 Over the preceding hundred years or so, the barrels of the cannon of the time were still mostly made of copper.4 The inside was small and the outside large, in the shape of a trumpet; the barrel wall was comparatively thin; compared with the bore, the barrel appeared very short (its ratio of length to bore was very small); and the outward form was similar to that of the Yuan dynasty’s “big-bowl-mouth hand cannon.” The powder charge loaded into this kind of cannon was small, the gas-tightness of the powder gas was poor, and the range was short. In continuous firing it also overheated, causing premature ignition of the powder being loaded again. Although copper as a material does not easily burst the chamber, its manufacturing cost was comparatively high (copper being the metal in which coin was cast), and copper is too soft, so that every firing caused a slight enlargement of the bore, and the range and accuracy fell accordingly. As a weapon, its service life was too short. Light weight was probably its only advantage. More important still, these cannon had the same problem as the guns: a rate of fire that was too low.


[Image — Figure 3.7: A diagram of the Folangji cannon used by the Ming army in the middle of the 16th century. A drawing of a cannon on a wheeled carriage, with an inset of a sub-cannon (B).]



To raise the rate of fire, at the end of the 15th century and the beginning of the 16th, a cannon called by the Chinese of the time the “Folangji cannon”5 began to appear in Europe. This cannon was made up of three parts: the barrel, the belly and the sub-cannon (see Figure 3.7). When firing, the powder and ball were first loaded in turn into the sub-cannon, then the sub-cannon was loaded into the belly of the cannon, and the touch-hole of the sub-cannon was ignited to fire it. One cannon was usually provided with several (4–9) sub-cannon (B in Figure 3.7 is the sub-cannon), loaded and fired in rotation, which was equivalent to having several cannon bellies, so that the rate of fire was greatly raised. But limited by the level of mechanical machining at that time, the gaps between the sub-cannon and the belly, and especially between the sub-cannon and the barrel, were too large, and a great deal of powder gas leaked out, so that the range of the cannon was very short and its accuracy very low, and it was soon replaced by the later “Hongyi cannon” (“red barbarian” cannon).

It should also be added that in the early and middle part of the early modern period (the 16th–17th centuries), the armies of the European states were all small in scale, but at that time great importance was attached to the campaign operation, which had only recently appeared, and this produced the following phenomenon: purposeful, planned campaigns were large in scale while the combats that occurred by chance were small in scale. At the same time, because mercenary armies were widely used to fight, combat generally lacked the resolve it should have had. From the beginning of the 18th century, the armies of the European states gradually adopted conscription and established national armies; the scale of armies gradually expanded, which led to a gradual expansion of the scale of campaigns and combats, and the resolve of combat rose correspondingly.



Section 2: The Emergence of Square-Formation Tactics

Square-formation tactics are the method of fighting by using the square formation. The square formation, as explained above, does not necessarily have a square shape; it means a formation with a considerable depth. Square-formation tactics are the method of fighting by using a formation with considerable depth. The square-formation tactics of the firearm era are the method of fighting with firearms by using a formation of considerable depth. They arose in the middle of the 16th century and were replaced by line tactics in the early and middle 17th century, having lasted for about 70–90 years in all.


I. Small-Scale Combat

The development of firearms in the early period was truly as described above. When firearms first appeared, they were often used in combat as a “sleeper trump” (sashou jian). Often soldiers with cold weapons first fought hand to hand with the enemy in front, and at a certain moment suddenly pulled back, and the soldiers with firearms behind stepped forward to kill and wound, in order to gain the effect of a surprise attack.

As the number of soldiers using firearms in armies increased, this tactic gradually began to change; firepower combat gradually rose to be the primary stage, even the main process, of combat. The battle formation changed from the original one, with cold-weapon troops in front and firearms behind, into one with firearms in front and cold weapons behind.6 In battle, the enemy was first killed and wounded by the firepower of the firearms; after the firearms had been discharged (fired), the soldiers with cold weapons then stepped forward to fight the enemy in hand-to-hand combat, closing with the enemy in short-weapon contact. This was because the firearms of that time, although they could inflict a certain degree of casualties on the enemy, were not great in power and not high in reliability, and in particular could be fired only once and were very difficult to reload, so that they often could not directly decide victory or defeat, and even the soldiers using firearms themselves needed the protection of cold weapons after they had fired. What decided victory or defeat was often still the fighting with cold weapons, and killing by firepower merely created a good condition for cold-weapon combat. As the proportion of combatants using firearms rose, even exceeding 50%, firearms increasingly became the main weapon for killing the enemy. “When the enemy comes within a hundred paces, strike him through layered volleys, first of bird guns, then of quick guns, then of fire arrows.”7 Under this continuous striking by firepower, the enemy could be thrown into panic and defeated.

The use of firearms also changed the old pattern of “cavalry beats infantry.” With firearms, infantry could defeat cavalry. In the great victory at Pinghaiwei in 1563 (the 42nd year of Jiajing in the Ming dynasty), the famous Ming general Qi Jiguang was the first to use firearms to repel the charge of the wokou cavalry and then win the victory. The massive use of firearms offset, to a considerable degree, the combat power of cavalry.

In the Ming dynasty, cavalry was the main arm. In every war of the Ming, cavalry held a very important place. In the middle and late Ming, cavalry also began to be equipped with firearms (for example, the single-shot pistol), which to a large extent made up for the cavalry’s shortcoming of having more than enough mobility but too little killing power, and which had a pioneering significance in the history of the development of cavalry.

The long-vanished war chariot appeared again in the Ming. The greatest difference between the Ming war chariot and the war chariots of earlier times lay in the use of firearms. Qi Jiguang said that the war chariot “relies entirely on firearms. If the firearms are abandoned, what can the chariot defend against!” Another famous Ming general, Yu Dayou, pointed out: “The chariot must rely on firearms to defeat the bandits, and the firearms must rely on the chariot to ward off the horses; in practice the two depend on each other.” Guided by this thinking, they equipped the chariot with more and more advanced firearms.

Mounting firearms on chariots (forming gun carriages) was a major development in the use of firearms in the middle Ming. The firearms expert of the time, Zhao Shizhen, wrote in his Shenqipu · Fang Lu Che Rui Yi (Treatise on Divine Weapons · A Sharp Proposal on Chariots to Counter the Barbarians): “Once chariots are used together with sharp guns, the barbarians cannot display their bravery, the barbarians’ horses cannot give free rein to their galloping, their arrows have nowhere to exert their force, their swords have no place for their sharpness, and the long skills of the barbarians are all covered over by us. I therefore bring out the long skills of China to control them.” Judging from the characteristics of the chariot camp’s equipment, the gun carriage combined the chariot’s mobility with the firearms’ killing power; it both developed the characteristic of fierce firepower of the Shenji Camp of the early Ming, and to a certain extent solved the weakness of poor defensive capability against enemy cavalry. The gun carriage was a new arm created by Qi Jiguang in accordance with the flat and open terrain of the north and the combat needs of infantry in resisting Mongol cavalry.

In the many engagements between the Ming army and the Mongol cavalry, the Ming army, on the basis of the chariot’s relative solidity and the great lethality and comparatively long range of the firearms it carried, developed a set of effective chariot-camp tactics. Taking Qi Jiguang’s chariot-camp tactics as an example: when enemy cavalry attacked, the chariots were lined up in a square camp, and bird guns, fire arrows and fire cannon were discharged in rotation. If the enemy did not retreat, fire arrows and arrows were launched together from the chariots. Under the fire of many powerful firearms, the horses were frightened, and since the firing could go on without stopping all day, it was rare that the enemy did not suffer defeat and retreat. If the enemy came close, the infantry attached to the chariots came out and formed up in the “mandarin duck formation” (yuanyang zhen), with the rattan-shield men in front, then the rake men, then the long-spear men, and then the bird-gun men, and fought the enemy in hand-to-hand killing. They then withdrew in good order back inside the chariot formation. If the enemy was defeated, the cavalry came out of the chariot formation to pursue.

Chariot troops based on firearms were a force that could effectively resist cavalry charges. But this was no longer the ancient idea that “chariots can defeat cavalry”; victory through the use of chariots “relies entirely on firearms.” In 1560 (the 39th year of Jiajing in the Ming dynasty), Yu Dayou, together with Li Wenjin, the governor at Datong, built war chariots and established a chariot camp: “In the end we met the barbarians at Anyinbao, and with the hundred chariots of chariot troops we had trained and three thousand infantry and cavalry, we struck the barbarians, tens of thousands strong, in all directions, and pursued and drove them several hundred li.” The advantage of the chariot camp equipped with cannon over cavalry is fully revealed here!

The chariot battle method mainly used the chariot camp as a barrier and made full use of the power of firearms to conduct defense, rather than actively sallying out to attack the enemy. When the enemy drew near, the infantry fought the enemy in hand-to-hand combat under the cover of the firearms. When the enemy retreated, cavalry were sent out to pursue. The chariot-camp method put the army on ground where it could not be defeated.

In the middle and late Ming, apart from the continued existence of the Shenji Camp, infantry in other units were also generally equipped with firearms, and the proportion was very high.

Because loading the matchlock with ammunition required the use of some special tools, the matchlock shooter’s equipment was very complicated. When going into battle he had to carry, without fail, the “seven great items”: the gun, the match, the powder (divided into two kinds, firing powder and priming powder), the bullets, the ramrod, and the forked support.

The matchlock’s firing procedure was also very complicated. Qi Jiguang’s Qi Jiguang’s Art of War, completed around 1580, recorded in detail the 10 steps (comprising several dozen movements) for using the matchlock. In 1607, a pictorial volume titled Weapons Drill, published by Jacob de Gheyn of Amsterdam in Europe, also described the firing procedure of the matchlock: turn the gun to the position with the stock down and the muzzle up; clean the barrel and chamber with a cleaning tool; take a charge of firing powder from the powder box; open the firing-powder packet and pour an appropriate amount of firing powder into the barrel; take a bullet from the bullet box and load it into the muzzle; push the bullet and the firing powder into the chamber with the ramrod; then turn the gun to the position with the muzzle forward; take the priming powder from the priming-powder packet and open it; put an appropriate amount of priming powder into the priming pan; clamp the priming match on the lock; fire … about 25 steps in all (comprising several dozen movements), which could not be mastered skillfully without strict training (see Figure 3.8).


[Image — Figure 3.8: Diagram of loading a matchlock. A line drawing of a hand pouring powder from a flask into a barrel, a ramrod, and a soldier in 17th-century dress loading his gun; a small printed caption beside it is not legible.]



Once both sides began to fire, the shooters were busy firing — loading — firing again. Because there were many movements in firing (several dozen), and, in order to keep the sparks remaining in the bore from igniting the powder for the next shot, a pause of several seconds also had to be made in the course of loading. Even a shooter with very nimble hands and feet could fire only once a minute, to say nothing of soldiers who were “somewhat clumsier.”

This produced an important problem: because the matchlock’s range was short [although its maximum range was 150–200 meters, the distance at which it could shoot and kill the other side fairly accurately (the effective range) was only 50–60 meters], and its rate of fire was at best only one round per minute, enemy soldiers — especially cavalry — could quite possibly rush up beside the shooters in the interval between the matchlock’s two shots and engage them in hand-to-hand combat with edged weapons, putting them in the predicament of being unable either to continue loading powder and ball or to fight hand to hand; and, moreover, as long as a single soldier (cavalryman) of the other side rushed into the square of shooters, he would “stir up” many shooters and prevent them from continuing to fight.

To solve the problem of the shooters’ self-protection, two typical solutions appeared at that time. One was a scheme of mixed organization of cold weapons and firearms, that is, mixing shooters and soldiers using cold weapons (pikemen) together in a certain proportion (see Figure 3.9).

In battle, the whole battle formation advanced slowly together, and when it reached the point where the two sides were within each other’s matchlock range, the shooters of the two sides fired at one another, with the shooters responsible for killing the enemy and the pikemen responsible for protecting the shooters. It is very clear that, with the numbers fixed and the firing speed fixed, if the proportion of shooters is too low there will not be enough shooters to destroy the enemy, and if the proportion of shooters is too high there will not be enough pikemen to cover the shooters. The knack of using this scheme is that, as firing speed increases, the ratio between shooters and pikemen must be adjusted from time to time. In the 16th century this ratio in the armies of Europe was about 1:2, that is, on average two pikemen protected one shooter; by 1571 the ratio of shooters to pikemen in the Spanish regiments stationed in the Netherlands had been adjusted to 5:2, and 30 years later, in 1601, this ratio was adjusted further to 3:1, that is, on average one pikeman could protect three shooters. That is to say, in a period of about 100 years the proportion of shooters rose six-fold. One of the main contents of the military reform led by the Swedish king Gustavus Adolphus II in the 1620s–30s was precisely to focus on raising the proportion of shooters in the army. In the same period, the “Sancai formation” adopted by the troops of the Ming general Qi Jiguang was also a method of mixed organization of cold weapons and firearms.


[Image — Figure 3.9: Diagram of the line formation of a Swedish brigade. A schematic showing a camp block of shooters, pikemen and shooters in the center, two further camp blocks in front, cavalry on both flanks and a small group of artillerymen at the side.]



The other was a scheme of pure firearms: shooters were arranged into a formation of considerable depth, with a certain interval left between one column and the next (see Figure 3.10). In battle, after the shooters of the first rank had fired, they withdrew along the passages8 deliberately left between the columns to the last rank of the formation to load powder and ball again, and the shooters of the second rank took over firing; after firing, they too, like the first rank, withdrew along the passages deliberately left between the columns to the last rank of the square and loaded again … and the shooters behind all acted in the same way. In this way, the whole formation became a formation that “rolled” forward continuously, spouting fire without a break. In the Bicocca large-scale combat of the Italian war of 1522, the Spanish army was the first to use a method of firing similar to this “retreating loading method” (also called the “countermarch loading method”) (the practice of the Spanish army at that time was for the soldiers to come forward out of the ranks to fire after loading), and with the continuous fire it crushed the fierce attack of the Swiss mercenaries, who used cold weapons and were at that time the fiercest in Europe. The knack of using this scheme is that the depth of the formation must be determined according to the rate of fire of the gun. The depth of the formation is determined by whether continuous firing can be formed. According to records, in order to maintain the continuity of fire, in the middle of the 16th century the depth of the firearm formation was generally 7–8 ranks, and at most could reach more than 10 ranks. Somewhat later, the “chain gun formation” (lianhuan qiang zhen) of the Qing dynasty army in China also used a similar method of firing in which the shooters covered one another’s loading.


[Image — Figure 3.10: Diagram of firing by the “retreating loading method.” A schematic with the enemy as a vertical bar at the left and two rows of soldiers, with arrows showing the direction of movement after firing: after firing, each soldier peels off and files back to the rear along the gap.]



Whichever scheme was used at the outset, with the progress of firearm technology they all finally came down to the “pure” firearm scheme. Summing up further, one can see that combat in this period was carried out in the form of the “square formation” (represented by the Spanish army; its battle formation is usually called the “Spanish square,” and the author has therefore named this tactic “square-formation tactics”). However, as the range of the matchlock increased and the speed of loading improved, the depth of the square also kept diminishing, until by the early 17th century only 5–6 ranks remained. From the middle of the 16th century this method of fighting gradually became a comparatively stable basic tactic generally used by the armies of the European states, widely used on the battlefield and the dominant tactic of that period, until after the 1630s it was gradually replaced by line tactics, having lasted for about 60–80 years in all.

By the 1590s, at an effective firing range of about 50 meters, 70% of a matchlock’s bullets could only land within about 250 centimeters of the expected point of impact, and all the bullets were scattered within an area of about 8 square meters around the expected point of impact. Put in plain terms, if a soldier is hit by a single shot from the other side at 50 meters, it is often not because of how superior the other side’s marksmanship was; he can only blame his own bad luck, because the probability of such a thing happening is not high. For this very reason, most armies stipulated that the basic firing method of matchlock soldiers was to fire at the opponent’s battle formation (not at individual soldiers).

But this huge “target” (meaning the opponent’s battle formation) is not a solid body, but is made up jointly of the opponent’s soldiers and the gaps. A bullet that hits this “target” may hit either an opposing soldier or merely a gap. The number of the opponent’s soldiers hit is related to the proportion that the opponent’s soldiers make up in this “target” and to the number of bullets that hit this “target.” The greater the number of bullets that hit the “target,” and the higher the proportion of the opponent’s soldiers in the “target,” the greater the number of the opponent’s soldiers hit. Further analysis shows that when the firing speed of the soldiers of both sides is identical, the number of one’s own soldiers taking part in the combat determines both the number of bullets hitting the “target” and the proportion of the opponent’s soldiers (in fact, one’s own soldiers, as below) in the opponent’s “target”; and the influence of the number of one’s own soldiers on the number of bullets hitting the “target” is exactly the same as its influence on the proportion of the opponent’s soldiers in the opponent’s “target.” That is to say, under such conditions, the more soldiers one has taking part in the combat, the more the number of enemy soldiers killed or wounded will increase, but the number of one’s own soldiers killed or wounded will also increase correspondingly, and by the same amount. If this analysis is correct, then, whatever the ratio between the numbers of soldiers of the two sides (of course, this does not include ratios such as 100:1, 100:2 or 100:3, which are extremely rare on the battlefield, but the ratios commonly seen there, such as 2:1, 3:1 and 4:1), combat was carried on in a “one-for-one” pattern of attrition. This also means that, whatever the comparison of the two sides’ numerical strength, the numbers of killed and wounded on both sides were broadly equal (that is, the two sides’ “combat exchange rate” was the same). Of course, as far as victory in combat is concerned, numerical superiority was still important: the side with numerical superiority, after using up the opponent’s strength at a “one-for-one” ratio, could still control the battlefield with its remaining troops, whereas the side with numerical inferiority could not; many combats of that time were fought in just this way (see Figure 3.11).

Armies of many countries at that time stipulated that soldiers’ firing was to be carried out in the manner of a “volley.” The significance of using volleys is not touched on in the documents of the time. Since, in the sense of probability, the hit probability of a volley is basically the same as that of free firing, the author conjectures that the purpose of using volleys was only to “overawe” the opponent: when the opponent’s soldiers heard the huge noise of several dozen guns firing together, and saw the struck soldiers fall almost at the same moment, they were often frightened out of their wits.


[Image — Figure 3.11: Diagram of the firing effect when battle formations fire at each other. Two vertical rectangles face each other, each containing circles; horizontal arrows run between them, some two-headed and some one-way.]



The relationship between attack and defense at that time is also worth describing. Because the maximum range of the matchlocks of both sides was 150–200 meters but the effective range was only 50–60 meters, the two sides’ formations for combat (in fact, merely one’s own soldiers arranged into multiple transverse lines) were often engaged on a battlefield where they were about 300–400 meters apart (too close, and they came under the threat of the enemy’s firepower; too far, and the attacking side would find it very hard to keep its battle formation while moving against the enemy). After the combat began, the two sides first fired at one another with cannon to kill, wound and overawe each other; then, very often, the infantry of one side took the initiative to approach the other side, while the infantry of the other side waited in place and resisted that approach (this is where attack and defense are distinguished: the side that actively approaches is the attacker, and the side that waits for the approach is the defender). The infantry of both sides began to fire at each other when they were about 80–90 meters apart, the attacker firing as it advanced and the defender resisting in place. Of course, there were also cases at that time of both sides advancing, a “head-on attack,” but this was a rare phenomenon.

Since the “combat exchange rates” were broadly equal, the casualties on the two sides in the combat were not very different. Victory or defeat depended, to a considerable degree, on spiritual factors. Whichever side could hold out to the end would win; the side that retreated first was the loser — and often it did not end there: in the course of its retreat the losing side was frequently also fiercely pursued and slaughtered by the winner’s cavalry, so that it was very badly beaten.

At this stage, in order to make it convenient to load powder and ball, and to show courage and fighting spirit, soldiers on both the attacking and the defending side fought in a standing posture throughout the whole combat. In this way, when fighting on level ground, the soldiers of the attacker and the defender, being exposed over the same area, had the same probability of being hit by the other side’s fire; the only slight difference was that the attacker was more favorable for maintaining higher morale, while the defender, fighting in place, had slightly better conditions for loading again. The choice between the two basic forms, attack and defense, was often not decided by the commander of the small-scale combat, but by the requirements of the campaign or the large-scale combat.

When there was an earthen ridge on the battlefield, or the watershed of a small rise, the defender would often make use of it, on condition that the ridge or watershed was high enough for soldiers to load while standing or kneeling. When defending a target that the opponent had to take, if there was time and opportunity, the defender might first build a “breast wall” (xiongqiang) on the opponent’s line of attack — a simple earthwork of that time, in which earth was piled up to a height of a little over 1 meter (enough to cover the chest) to strengthen the defense. The original purpose of building this kind of work was to cover the soldiers while they safely loaded powder and ball; it later developed into a field fortification. In the Bicocca large-scale combat described above, the Spanish army had made use of just such a “breast wall” built on an earthen ridge to fight, and drove back the enemy. Of course, after using terrain and works, the probability of the soldiers in the attacking and defending states being hit by the other side’s bullets was no longer quite the same. Perhaps this is the dividing line between attack and defense in the sense of small-scale combat.

One further point needs to be explained: because of the constraints of the performance of firearms in this period, a unit’s combat capability depended to a considerable degree on a strict battle formation. This meant that before the combat the unit had to form up in a strict battle formation, and a strict battle formation cannot be completed while marching; this determined that at this stage it was impossible for a unit to go into combat from the march. Before combat was triggered there was often a long period for organizing for the fight.

In the middle of the 16th century, firearm technology also made a certain degree of progress. Let us take the “Hongyi cannon” (Red Barbarian cannon) as an example.

The Hongyi cannon was a kind of cannon made in Europe in the middle of the 16th century; it was introduced into China in the late Ming dynasty and was also called the “Hongyi” (red-coat) cannon. The so-called “hongyi” (“red barbarians”) usually refers to the “red-haired” Dutch and Portuguese. Therefore many people think that the Hongyi cannon was imported from the Netherlands and Portugal; in fact, at that time the Ming called all muzzle-loading smoothbore cannon imported from the West “Hongyi cannon,” and, after they were brought inside the Pass, Ming officials often covered these cannon with red cloth, hence the corrupted name “hongyi” (“red coat”). According to textual research, only a small number of the Hongyi cannon imported by the Ming at that time came from the Dutch East India Company; later, because of the Taiwan question, relations with the Dutch were negotiated, and most were obtained in trade with the Portuguese at Macao. The Ming’s demand was enormous at that time, and the Portuguese even acted as middlemen and sold English shipboard cannon (jianongpao) to China.

The Hongyi cannon did indeed have its strengths in design. Its barrel was long and the barrel wall very thick, and it thickened gradually from the muzzle to the breech, in keeping with the rule that the pressure in the bore falls from high to low as the powder burns; at the center of gravity of the body there were cylindrical trunnions on both sides, so that the gun could be turned on this axis to adjust the angle of fire and, combined with the amount of powder, to change the range; it had a front sight and a rear sight (the touch-hole sight), by which the trajectory was calculated according to a parabola, so its accuracy was fairly high. Most Hongyi cannon were about 3 meters long, with a bore of 110–130 millimeters and a weight of more than 2 tons (see Figure 3.12).


[Image — Figure 3.12: A reconstruction of the “Hongyi cannon” of the Ming army in 17th-century China. A photograph of a long bronze cannon on a two-wheeled carriage, with labeled accessories beside it: ramrod, powder ladle, hook, sponge, rammer, a water bucket and cannonballs.]



The most outstanding strength of the Hongyi cannon was its long range. For heavy firearms, range is an important measure of performance, and even today this is no exception. The maximum range of the Ming’s own cast firearms did not exceed three li (1,500 meters), and they ran the risk of bursting; whereas an ordinary Hongyi cannon of 3,000 jin could easily shoot beyond seven or eight li (3,500–4,000 meters), and the historical records say the farthest could reach ten li! Ten li is equivalent to 5,000 meters, which is quite far; the author once doubted this figure, but the performance of similar Western firearms proves that it is accurate (the concept of territorial waters already existed in the Western countries at that time, being determined by the range of shore-based guns; the width of territorial waters at the end of the 16th century was generally 3 nautical miles, about 5.5 kilometers). The long-range Hongyi cannon, combined with the explosive shell, became the Ming’s most powerful weapon against the Later Jin’s attacks on cities in the late Ming.

The Hongyi cannon was a British-style muzzle-loading heavy smoothbore cannon of the 16th–19th centuries, which, after being copied by the Chinese, came in as many as a hundred varieties. Its technical characteristics were as follows:


	The barrel was 2–3 meters long, thin at the front and thick at the rear in shape, with a bore mostly above 100 millimeters, and a caliber ratio (the ratio of the distance from the touch hole to the muzzle to the inner diameter) mostly between 20 and 40. The casting process was extremely complicated: it used the whole-model casting method, with scientific procedures and requirements, and was supported by new equipment, instruments and other auxiliary facilities. The proportions of the parts were uniform, the eccentricity of the bore was small, and the quality of the guns cast was high.


	The shot was heavy, from several kilograms up to 10 kilograms. Cannonballs were solid spheres made of stone, iron, lead and other materials; their ingenuity was exquisite, and their forms and methods of use were many and varied, so as to destroy by directly striking the target. With shot and cannon so matched, a fairly long range and great lethality were ensured.


	Most were heavy cast-iron guns, with some of bronze, weighing from 35 to 500 kilograms. The peak of the Hongyi cannon’s development in China was during the Kangxi years of the Qing dynasty; of the 905 cannon cast in this period, 201 weighed 250 kilograms or more, and the rest were light guns of less than 250 kilograms.


	The firing procedure for the Hongyi cannon was standardized and “tabulated” (the “firing table”). In addition, its rear part was thick and had a cascabel, with cylindrical trunnions on both sides at the center of gravity of the body, so that the gun could be turned on this axis to adjust the angle of fire and, combined with the amount of powder, to change the range. The body was fitted with a front sight and a rear sight (the touch-hole sight), by which the trajectory was calculated according to a parabola, so its accuracy was high. The Hongyi cannon was carried on a cart and could gallop at will.




As for its power, a Hongyi cannon, “firing around without stopping, with every shot smashing dozens of men to pieces, it cannot be otherwise.”

The Hongyi cannon was finely made and its power extraordinary. Compared with traditional Chinese firearms, its power could be clearly seen from the “mould numbers” followed in casting it, the “tabulation” of its firing, the cooperation of auxiliary facilities, the diversity of its shot, the distance of its range (the range could reach 2–4 kilometers or so), and the high intensity of its explosive force. But its limitations were not small either. For example, it was a muzzle-loading smoothbore gun mounted on a carriage, and at every discharge the recoil made the gun deviate from its original firing position and destroyed the elevation already given to it; according to the operating procedure it needed to be reset to position, reloaded, re-aimed, and so on, before it could fire again. Even a well-trained gunner could keep up only 1 shot per 2 minutes. It could hit only fixed targets, and when the combat situation changed it was often unable to respond quickly. In addition, its body was heavy and it could not quickly shift positions, so it was often used only for attacking and defending cities and was very hard to use in field battle, which made its influence on field battle almost negligible.

Because of the fundamental changes in weapons and equipment and in methods of fighting, the organizational system of the combat units (sub-units) also had to undergo a corresponding fundamental adjustment.



II. Army Combat Units (Sub-Units)

In this period, the organizational systems of the armies of various countries were in transition from the ancient to the modern.

Compared with the organization of ancient armies, one of the most important characteristics of modern army organization is the adoption of a relatively fixed organization.

From 1480 to 1644, the organization and firearm equipment of the infantry camps and cavalry camps of our country’s Ming dynasty were broadly as follows:

The infantry camp (bubing ying) was organized in a six-level system of dui (squad) — qi (banner) — ju (bureau) — si (department) — bu (division) — ying (camp). Each squad had 12 men. Each banner had 3 squads plus 1 banner chief (qizong), 37 in all; each bureau had 3 banners plus 1 officer in charge and 1 hundred-chief (baizong), 112 in all; each department had 4 bureaus plus 1 commander (bazong), 449 in all; each division had 2 departments plus 1 thousand-chief (qianzong), 899 in all; each camp had 3 divisions, plus 1 general officer, 1 central-army officer and 1 firearms commander (huoqi bazong), 2,700 men in all. The weapons equipment of the whole camp was: 1,080 bird guns (with their accessories) and 6,480 fire arrows. In addition there were edged weapons such as broadswords and long spears. Judging from the equipment, firearms made up about 50% of the camp’s total equipment.

The equipment of a single soldier: 1 bird gun, together with 1 cleaning rod (tongtiao), 1 tin flask (xibie), 1 lead pouch, 1 sleeve (taotong), 1 powder tube, 200 lead balls, 4 jin of gunpowder and 3 lengths of match.

The cavalry camp (qibing ying) was likewise organized in exactly the same six-level system of squad — banner — bureau — department — division — camp as the infantry camp. The whole camp totaled 2,700 cavalrymen. Weapons: 432 bird guns, 432 quick guns (kuaiqiang) and 60 “tiger-crouching” cannon (huzundao).

The organization of the chariot units (chariot camps) of the late Ming was as follows:

The chariot camp (che ying) was organized in a six-level system of chariot — lian (link) — ju — si — bu — ying. Each chariot carried 2 cannon and was assigned 20 soldiers. Each link had 2 chariots and 40 soldiers. Each bureau had 2 links, plus 1 hundred-chief and 80 cannon-chariot soldiers; each department had 4 bureaus, plus 1 commander (bazong), with 324 officers and men below the commander; each division had 4 departments, plus 1 thousand-chief, with 1,300 officers and men below the thousand-chief; each camp had 2 divisions, plus 1 general officer and 1 central-army officer, with 2,602 officers and men below the camp level and 2,604 officers and men in the whole camp, equipped with 128 cannon chariots carrying 256 cannon in all. In addition to the cannon chariots, each camp also had: 2 drum chariots with 20 soldiers; 4 fire-arrow chariots with 40 soldiers; 3 command chariots (zuoche) with 30 soldiers; and 8 “Great General” chariots (fire-arrow chariots) with 160 soldiers. In all, these came to 17 chariots and 250 officers and men. When the whole camp was at full strength, it had 3,109 men, of whom 512 were bird-gun men and 768 were cannoneers, so that those using firearms made up about 41% of the camp’s personnel.

Because the proportion of firearms in the army’s equipment rose so greatly, the quantity of gunpowder and ammunition that had to be carried in the course of battle also increased greatly; for this reason, in the organization of the Ming “Qi Family Army” (Qijia Jun) a specialized arm, the “baggage troops” (zizhong bing), appeared. Although there had always been soldiers guarding the baggage in the armies of earlier dynasties, it was first in the Ming “Qi Family Army” that it was formally ranked as an arm with a fixed organization.

The organization and equipment of the Ming baggage camp (zizhong ying):

The baggage camp was organized in a five-level system of chariot chief (chezheng) — hundred-chief — commander — thousand-chief — general officer. A chariot chief was in charge of 1 chariot, which carried 2 cannon and 20 soldiers. A hundred-chief, 1 man, commanded 5 chariot chiefs; a commander, 1 man, commanded 4 hundred-chiefs; a thousand-chief, 1 man, commanded 2 commanders; a general officer, 1 man, commanded 2 thousand-chiefs. The whole camp totaled 80 cannon chariots, 160 cannon and 640 bird guns.

According to the Lianbing Shiji Zaji (Miscellaneous Collection of the True Record of Training Troops), the purpose of founding the baggage camp was to transport grain quickly and to support the troops in pursuing the enemy army over long distances. Judging from the equipment of the baggage camp, it could both ensure safety on the road while transporting grain and enable the baggage camp to enter battle quickly after reaching the battlefield. Compared with the chariot camp, the firepower of the baggage camp was equal to about 2/3 of that of the chariot camp.

From 1506 to 1508, the Spanish army carried out an organizational reform under its famous general Gonzalo de Córdoba (贡萨罗·德·科尔多瓦). He organized the army into 20 columns, called colunelas (纵队). Each column had about 1,100–1,250 men and was organized into five companies: a pikemen company, a halberdiers company, a sword-and-buckler company and matchlock companies, including 600 pikemen, 100 halberdiers, 100–250 sword-and-buckler men and 300 matchlockmen. This was the first regular tactical organization established in Europe, since the cohort of the ancient Roman infantry, on the basis of the relevant theory of weapon use. Judging from its combat mission, this kind of column was equivalent to a battalion or regiment in a modern army, and it was commanded by the column commander (whose rank was colonel). These columns were in turn organized into legions, which were later changed into regiments (tercios). Each legion (regiment) was made up of 3–6 columns.

In the following 20 years, the Spaniards gradually applied an organizational system called the “infantry regiment” (tercio) in place of the medieval-style “battle” (large battle division). At first each “infantry regiment” consisted of several columns of unequal number, and in the end it was standardized at 3 columns. In this way the total strength of each “infantry regiment” was over 3,000 men. When the “infantry regiment” became the standard formation of the Spanish army, the sword-and-buckler men and the halberdiers were abolished. The formation drawn up in battle by such an “infantry regiment,” mixed of pikemen and matchlockmen, was called the “Spanish square.”

For a period in the middle of the 16th century, this military system dominated the whole European battlefield. In the development of weapon technology a noteworthy new trend appeared: although the Spanish square contained matchlock companies and pike companies in equal numbers, a skilled matchlockman could earn at most 4 escudos a month (a Portuguese monetary unit), while a pikeman never got more than 3 escudos, from which it can be seen that the Spaniards valued the matchlockmen more.

In the second half of the 16th century, the Spanish army was for a time the terror of Europe. The basic reason was precisely that it fought using the Spanish square. On the battlefield, the pikemen were drawn up in three dense transverse lines, each line 50–60 men wide at the front and 20 ranks deep. At the four corners were matchlockmen drawn up in dense square formations. This solid and yet mobile dense formation was about 150 meters wide and 100 meters deep. On the outer sides of the four edges of the square there was also a line of matchlock soldiers.

The Spanish square was the basic combat unit of the Spanish army from 1534 to 1704. It was composed of 29 permanent staff (a novelty at that time) and a variable number of combat companies (1,534–1,632 men). The Spanish square was both a combat unit and an administrative unit, especially in the 16th century.

The Spanish square had two different kinds of company: pikemen companies and matchlockmen companies. Between 1534 and 1536, a Spanish square usually had 8 pikemen companies and 2 matchlockmen companies, and squares were set up in which each company had 300 men. In 1567, four Spanish squares were sent to Flanders, and by 1568 each of them in theory had 10 pikemen companies and 2 matchlockmen companies, with 250 men in each company. Other squares, sent to Italy, had 10 companies of 300 men each.

All the companies had the same organization of officers, 11 in all. Each Spanish company was subdivided into “squads” whose number was capped at 25 men and which were led by a squad leader. A company of 250 men had 10 squads, and a company of 300 men had 12 squads.

By the middle of the 17th century, in order to adapt to the scale of war, tactical changes and the development of firearms of the time, the Spanish square underwent a further reform; to distinguish it from the original Spanish square, people called the later square the improved Spanish square. Its specific change was to reduce still further the number of pikemen and to increase the number of matchlockmen: broadly speaking, pikemen made up only 25% and matchlockmen reached 75%. Obviously, this kind of square possessed greater power. It is only a pity that the glory of the reform of the Spanish square was overshadowed by the glory of the military reform of the Swedish king Gustavus II a century later.

The historical significance of the Spanish square lies in this: with the mighty power of firearms, it thoroughly consigned the armies of the traditional cold-weapon age to the dustbin of history, and the absolute discipline it stressed also laid the foundation for the establishment of modern armies.

Because of the success the Spanish square had achieved, France soon also imitated it and formed regional standing troops.




Section 3: The Emergence of Line Tactics

Line tactics is a method of fighting using a line battle formation. A line battle formation is a battle formation with a very wide front and a very shallow depth, organized in order to give full play to firepower. What fighting with this kind of formation stresses is the use of the killing and wounding effect of firing weapons to win victory in combat. Line tactics was first used on the battlefield in the large-scale combat of Breitenfeld in the Thirty Years’ War (1618–1648); in the combats after the Thirty Years’ War it gradually became the basic tactics of the European states; by the end of the 18th century it was supplemented by “column tactics,” until after the middle of the 19th century (after 1865) it was gradually replaced by skirmish-line tactics (sanbing xian zhanshu); it lasted about 210–240 years in all. It was the main basic tactics of modern land (ground) combat.


I. Advances in Military Technology

First of all, the emergence of line tactics is closely bound up with the widespread use of the flintlock smoothbore gun.

The flintlock smoothbore gun is a smoothbore gun that uses a flint to strike sparks to ignite the powder and fire; it was invented by people in order to overcome the inconvenience of using the matchlock. The early flintlock smoothbore gun appeared in Europe in the early 16th century; after long improvement, the firing procedure was simplified, the success rate of ignition was also raised, and the cost was low, making it convenient for mass production. After it matured, the armies of the European countries all discarded the matchlock and changed over to the flintlock smoothbore gun.

The development of the flintlock smoothbore gun can be divided into two stages: the wheel-lock gun and the percussion-type flintlock gun. The wheel-lock gun was invented by a German clockmaker, Jifu (基弗). He combined the mainspring from a clock, a serrated steel wheel that rotates, and a flint that can produce sparks; before use the mainspring was wound tight so that the steel wheel was in a state ready to fire under the action of the mainspring, and then the wheel was suddenly released through the trigger, so that the steel wheel rubbed against the flint and produced sparks that ignited the priming powder. In 1515 he successfully developed the world’s first wheel-lock gun. This gun immediately attracted the attention of the German military, and soon it began to be issued in large numbers to the German cavalry and infantry. In 1544, war broke out between Germany and France. In one battle, a violent storm suddenly arose, and the French soldiers, still equipped with matchlocks, could hardly fire a single shot, while the German cavalrymen equipped with wheel-lock guns defeated the French in complete rout without any trouble. Before long, the French king, who had suffered repeated defeats, hired a considerable number of cavalrymen equipped with wheel-lock guns. These cavalrymen won back face for the French king. The wheel-lock gun gradually became the main weapon of the cavalry of the European countries.

However, the wheel-lock gun was not perfect: it was not only complicated in structure and expensive to make, but also had a certain delay in firing, and when the steel wheel was fouled it could not ignite reliably; so people began to search for a new “ignition” method for firearms.

In the middle of the 16th century, the Spaniards living on the Iberian Peninsula first invented the earliest snaphance-type flintlock smoothbore gun; it was later improved by a Frenchman named Ma Han (马汉), born into a family of gunsmiths, locksmiths and watchmakers, into the percussion-type flintlock smoothbore gun. They did away with the steel wheel with its mainspring, clamped a flint in the jaws of the hammer, and installed an anvil (the frizzen) at the side of the touch hole. After the trigger was pulled, under the action of the spring the flint struck the anvil heavily, striking out sparks and igniting the powder. This kind of ignition mechanism is called a percussion flintlock mechanism, and a gun fitted with a percussion flintlock mechanism is called a percussion-type flintlock smoothbore gun.

From the point of view of mechanical principle, the flintlock smoothbore gun was much more reliable than the matchlock. At first the ignition success rate of the flintlock smoothbore gun was 67%, while that of the matchlock was only 50%. Later, as the technology was further improved, the ignition success rate of the flintlock smoothbore gun rose to 85%.

In addition, the appearance of a long oval paper-cased cartridge containing both powder and ball also greatly raised the loading speed of the flintlock smoothbore gun. For the old-style matchlock, the firing procedure was: first, the matchlockman used a powder flask to put priming powder into the priming pan; second, he put the firing powder from another flask into the barrel; third, he took a ball from the bullet pouch he carried with him and a piece of cloth from his cap to wrap the ball, and loaded them together into the barrel; he pushed the ball and the cloth strip down to the powder with the ramrod; finally, he took the burning match and clamped it on the lock, ready for the final firing. For the flintlock smoothbore gun the situation was quite different. First, the gunner bit off the tail cap of the paper-cased cartridge with his teeth and held the ball in his mouth; then he poured part of the powder in the cartridge into the priming pan, and put the remaining powder into the barrel; then he put the ball and the paper case of the cartridge into the barrel together and pushed the ball and the paper case down to the powder with the ramrod, and he was ready to fire. This greatly simplified the loading procedure and raised the rate of fire. A skilled matchlockman could fire only once a minute, whereas a flintlock gunner using paper-cased cartridges could fire 2–3 times a minute, or even more.

In addition, because the wooden ramrod broke easily and was no longer suited to such frequent loading and firing, first the Prussian army and later the armies of all the European countries replaced the wooden ramrod with an iron one, which ensured a further rise in rate of fire.

At the same time, because in the course of loading the gunner no longer needed to guard specially against accidents caused by the burning match, the flintlock smoothbore gun also brought about a major change in the infantry battle formation. Infantry using matchlocks had to keep an interval of at least 1 meter between soldier and soldier in order to load powder and ball safely. Infantry using flintlock smoothbore guns, however, could stand shoulder to shoulder and load, and each soldier needed only 55–60 centimeters of space. That is to say, on the same width, the number of infantry using flintlock smoothbore guns could be nearly twice that of infantry using matchlocks. This more compact infantry battle formation could not only greatly increase the density of firepower per unit of frontage, but also gave a larger number of troops to resist the charge of enemy cavalry, and a stronger power of resistance. Therefore, a commander could, with the frontage width unchanged, organize his infantry into a battle formation with greater combat capability.

The percussion-type flintlock smoothbore gun greatly raised the ignition success rate of the gun, simplified the loading procedure, was convenient to use, and was low in cost, making it convenient for mass production.

In 1697, the French army abolished its last pikemen, becoming the world’s first army to be entirely equipped with firearms as its main weapon army. This meant that by this time the matchlockman could fight entirely independently, without the protection of pikemen. At this point the dispute that had begun when firearms first appeared — “cold weapons plus firearms,” or “pure firearms” — finally had its result. In the not very long period that followed, almost all the armies of the European countries rapidly abolished cold weapons and re-equipped with firearms (and most of them were percussion-type flintlock smoothbore guns).

The flintlock smoothbore guns of the time were basically of two kinds: the infantry flintlock smoothbore gun and the cavalry flintlock smoothbore gun.

The infantry flintlock smoothbore gun: bore 19.8 mm, gun length 1,560 mm, gun weight 5.69 kg, ball weight 32.1 g.

The cavalry flintlock smoothbore gun: bore 17.3 mm, gun length 1,210 mm, gun weight 4.6 kg, ball weight 21.3 g.

It should be added that in the late Ming dynasty the Chinese firearm researcher Bi Maokang (毕懋康) also independently invented a flintlock smoothbore gun (called the “self-igniting firearm,” zisheng huochong). Its basic structure and performance were not very different from the earlier bird gun; it mainly improved the ignition device. The appearance of the self-igniting firearm changed the matchlock method of ignition, which our country had used for firearms for 200 years, into ignition by flint. This was a major advance in the history of firearms in our country. Several decades later, in 1674, the Qing dynasty inventor Dai Zi (戴梓) also independently invented a repeating “linked-pearl” firearm (lianzhu chong) shaped like a pipa (lute), the powder and balls of which were all stored on the back of the gun, 28 rounds in all. It was opened and closed by two machine wheels; when the first lever was pulled, the powder and lead ball fell automatically into the barrel, and the second lever then turned, rubbing the flint and igniting the powder to fire the lead ball. The principle of this repeating gun was in fact already very similar to that of the modern mechanical machine gun, and it was nearly two centuries earlier than the mechanical machine gun later invented by the American Gatling. But because the upper levels of the Qing government were conservative and did not trust the Han Chinese, this major invention was not promoted or put to use, and could only be “hidden at home.”

Next, the appearance of the bayonet also promoted the emergence of line tactics.

The bayonet had appeared as early as the middle of the 17th century. This short blade, called the bayonet, first appeared in the French army and, somewhat later, appeared one after another in the armies of other countries. A scholar of the time described this short blade as follows: it was “a broad short sword without any guard, merely processed at one end into a simple cone so that it could be inserted into the muzzle of the smoothbore gun and held fast. In this way the smoothbore gun could take the place of the pike in dealing with cavalry attack. Before the bayonet was fitted, the soldiers could first bring into play the superiority of the smoothbore gun’s firing,” and once the bayonet was fitted, the smoothbore gunners all became pikemen as well.9

By the 1690s the socket bayonet had replaced the plug bayonet (see Figure 3.13). The socket bayonet changed the plug bayonet’s insertion hilt into a socket-type blade seat, so that the bayonet could be fixed with the socket on the outer side of the smoothbore gun’s barrel; in this way, even with the bayonet fixed, the smoothbore gun could still fire. The pike thus withdrew completely from the stage of war. After 1700, when the infantry was generally equipped with socket bayonets, the possibility of cavalry successfully attacking the infantry battle formation from the front became very small. If cavalry still wanted to charge the infantry battle formation head-on, it would first meet the volley of the smoothbore guns fired in ranks, and after that would also meet resistance from the smoothbore gunners as powerful as that of pikemen.


[Image — Figure 3.13: Socket bayonet. A photograph of two long guns lying one above the other, each with a bayonet fixed at the muzzle; a small collection credit is printed beneath.]



Furthermore, in the early 17th century, artillery technology made a certain degree of progress again.

Apart from their slow rate of fire and poor accuracy, another outstanding problem of the artillery of that time was that it was too bulky and hard to maneuver, so that cannon could often only be used in the attack and defense of cities and fortresses, and were very difficult to use in field battle. Heavy cannon in particular were almost completely unable to keep up with the troops, and the artillery often could not accompany and support the infantry and cavalry in combat.

In the early 17th century, Gustavus Adolphus, the famous commander-in-chief of the army of the Swedish king of the time, attached great importance to this problem and spent a great deal of energy solving it. First, he standardized the artillery in the Swedish army into 3-pounder, 12-pounder and 24-pounder guns [at that time the size of a gun was expressed by the weight (in pounds) of the shot it fired. Specifically, a 3-pounder cannon meant that the shot it fired weighed 3 pounds (an English pound is equal to 454 grams, a French pound equal to 489.5 grams; its actual bore was roughly 60 millimeters). Among these, the 3-pounder was fixed as the “regimental gun” (although this gun had an effective range of only 365 meters, the solid shot it fired, striking the opponent’s battle formation, could pierce the bodies of several men, and its killing power was much greater than that of a matchlock; see Figure 3.14)]. Large-caliber cannon were mainly issued to units defending fortresses and to field-battle units at division level and above, and non-standard guns were all withdrawn. At the same time, he required the engineers and technicians to shorten the length of the gun as far as possible while guaranteeing firing accuracy, and to reduce the thickness of the barrel wall as far as possible while keeping the pressure in the bore within a certain standard, thereby greatly reducing the weight of the gun (for example, the new 12-pounder with which Sweden was equipped before the Thirty Years’ War weighed only 375 kilograms, whereas the old 12-pounder weighed as much as 1,600 kilograms); he also improved the shot and adopted standardized production of shot, which guaranteed the firing accuracy of the guns to a certain degree. Second, he also established a specialized artillery arm and gave it strict training just as for the infantry and cavalry. At that time the Swedish artillery units were commanded by the best artilleryman in Europe, the 27-year-old Torstensson (托尔斯滕逊), who served as commander (that is, commander of the artillery). In this way, the artillery became for the first time a regular arm in the army. The Swedish army equipped each company of every regiment with one gun (later changed to two guns) firing 3-pound shot. This kind of cannon could exert enormous power in the “firepower killing” phase of combat. Before long, all these practices were imitated by the armies of other European countries.


[Image — Figure 3.14: Barrel of a 3-pounder “regimental gun” of the Swedish army during the Thirty Years’ War (without carriage). A photograph of a long, dark barrel lying diagonally, with a printed museum caption in English at its upper right.]





II. Army Combat Units (Sub-Units)

In this period the organizational system of European armies already basically had the characteristics of modern armies. Take the Prussian army, the most representative of the time, as an example. In the middle of the 18th century, the Prussian state, under King Frederick II, practiced a standing-army system that combined the state with the localities. The highest administrative unit of this standing army, not large in scale, was the regiment. It was organized into two kinds of units, infantry regiments and artillery regiments. In addition, it had more than a hundred cavalry squadrons.

Each infantry regiment usually had 3–4 infantry battalions. The infantry battalion used a unified organization. Each battalion had 18 platoons, and each platoon had 24 soldiers [including 1 platoon leader (an officer) and 1 platoon sergeant (a non-commissioned officer)].

An artillery regiment usually had 6 companies. Of these, 4 were artillery companies (each equipped with 4 guns), 1 was an engineer company, and the remaining 1 company was responsible for using specialized explosive devices.

A cavalry squadron usually had 3 cavalry troops, and each cavalry troop usually had 20–30 cavalrymen.



III. Small-Scale Combat

The advance in military technology described above greatly promoted the development of the tactics of the time. As the loading speed of the flintlock smoothbore gun rose by a large margin, the depth of the infantry battle formation could be reduced further, from 5–6 ranks in the early 17th century to only 3–4 ranks. In order to give full play to firepower, the battle formation could be spread out, with the number of soldiers taking part unchanged, into a front much wider than before. Take the Prussian army, which was comparatively typical at the time, as an example. In the 1720s–30s, the Prussian army took the platoon as its basic firing unit. Each platoon had 24 soldiers. In battle, they formed up in 3 transverse lines 1.5 meters apart front to rear and, on the defense, fired in place. The soldiers of the first rank used a kneeling posture, and the soldiers of the second and third ranks a standing posture (the soldiers of the third rank fired through the spaces between the two soldiers in front). On the attack, the soldiers of the three ranks fired while advancing. Loading and firing were carried out on a unified word of command. The whole platoon was required to reach a rate of fire of 5 volleys per minute.

In September 1631, during the Thirty Years’ War, the Swedish king Gustavus II led the Swedish–Saxon coalition army and for the first time used the line battle formation in the large-scale combat of Breitenfeld. From then until the early 19th century, the typical battle formation of the armies of the European countries was to deploy the troops into 3–5 lines 200–250 meters apart, each line containing 3–4 ranks of soldiers. The infantry was in the center, the cavalry on the two wings, and the artillery was deployed, according to the situation, on the two wings of the infantry or between the lines of the battle formation (see Figure 3.15).

In battle, the two sides first “deployed” (organized the battle) at a distance of 300–400 meters from each other, and then carried out the combat.


[Image — Figure 3.15: Diagram of the line battle formation. A schematic of rows of small blocks: a first line (3–5 ranks) and a second line (3–5 ranks) of infantry blocks side by side, cavalry on both wings, field artillery pieces at the right, and a small reserve block below the center.]



In the course of the combat, by convention the two sides first fired at one another with artillery, in order to kill, wound and overawe each other. After a certain killing and overawing effect had been reached, the infantry of the attacking side began to approach the enemy line at a certain pace (about 75 steps per minute — advancing at such a pace was to ensure that the whole infantry could both move in coordinated unison and be able to load for volley fire), and opened fire when 90–100 meters from the opponent’s infantry, using firepower to kill the enemy infantry and seize the ground; when the opponent’s infantry retreated, the cavalry set out in pursuit. The infantry of the defending side, under the cover of its own artillery, “held out” through the other side’s fire attack, resisted the shock of the opponent’s infantry with firepower in place, and when its own infantry retreated, the cavalry covered the retreat. It can be seen that the combat of that time consisted of several parts: artillery combat, infantry combat and cavalry combat. Among them, infantry combat was the main body of the combat (and for that reason infantry was also the main body of the army of the time).

In the stage of “firepower combat,” because the “combat exchange rates” were basically equal, the casualties of the two sides were not very different. Victory or defeat depended, to a considerable degree, on spiritual factors. Whichever side could hold out to the end would often win.

As for the reasons for using the above battle formation, it was of course first of all the change in the soldiers’ combat capability brought about by the rise in the loading speed of the flintlock smoothbore gun and by the use of the bayonet. In fact, in general, to resist the opponent’s advance, the strength of 1 line (3–4 ranks) was enough. To deal with a concentrated blow by the opponent against some part of one’s own battle formation, defending with the strength of 3–5 lines can be said to be only a “risk-avoiding” measure. And attacking the opponent with the strength of 3–5 lines could both form a numerical superiority over the opponent’s 1 line, and bear greater casualties.

Although, compared with the matchlock, the flintlock smoothbore gun had made great technical progress, this progress was mainly reflected in the gun’s rate of fire and firing reliability. The range and accuracy of the flintlock smoothbore gun had not been fundamentally raised. By the 1630s, at an effective firing range of about 60 meters, 70% of a flintlock smoothbore gun’s shots still landed only within about 220 centimeters of the expected point of impact, and all the shots were still scattered within an area of about 6 square meters around the expected point of impact. The basic method of fire was still volley fire at the opponent’s battle formation. Therefore, the analyses we made in the previous section of the mutual relationship between the two infantries’ fire and hits when square-formation tactics was used, of the “combat exchange rate,” and of the relationship between attack and defense remain valid, and no more need be said here.



IV. Methods of Entering Combat from the March

Entering combat from the march was a very important ability for a unit to seize the initiative in tactics at that time. Consider: what would happen when a unit able to enter combat from the march met a unit able to enter combat only after halting? Obviously, a unit with the ability to enter combat from the march could ensure that it held the initiative at the opening stage of the combat.

Entering combat from the march is, in fact, rapidly switching a unit from the state of maneuvering on the march to the state of combat (carried out in line formation). The shorter this transition time, the stronger the capacity to convert. The armies of the European countries at that time all put no little effort into this and also produced quite a few methods. In the 1720s–30s, the method of launching combat from the march of the Prussian army under Frederick II was the most representative. Taking the Prussian army as an example, at that time the Prussian army effected this conversion with the infantry battalion as the unit. All the infantry battalions of the Prussian army used a unified organization. Each battalion had 18 platoons, and each platoon had 24 soldiers. On the march, units usually marched along the road in battalion columns in a set order, one battalion following another. Each platoon in the battalion was drawn up in order into 3 transverse ranks marching (8 men to each, including an officer and an NCO at the two sides; the front-to-back distance between ranks was about 1.5 meters), and the front-to-back distance between platoons was about 20 meters (exactly the width of an infantry platoon deployed into a battle formation); this was left specially for the rapid conversion into the battle formation (see Figure 3.16).


[Image — Figure 3.16: Diagram of the Prussian army converting from march formation to battle formation. A row of eight elongated rectangles standing side by side in a line, each with a curved arrow at its foot showing a 90° turn; labeled “90° turn” and “platoon,” with an arrow below labeled “march column.”]



In this way, the unit had already formed its battle order while on the march. When the unit wanted to convert into the battle formation, after it stopped advancing, all the platoons had only to turn through a 90° angle to complete the conversion from march formation to line battle formation. The only problem that remained to be solved was this: when their direction of march was perpendicular to the direction in which the enemy was deployed, whether each battalion should turn left or turn right in order to form a line battle formation, with battalions side by side and generally parallel to the enemy formation — and this was decided by the higher-level tactical commander.

Reckoned this way, an infantry battalion’s marching column was about 450 meters long, and when it became a battle formation its front was also 450 meters. If it was an army of 40 infantry battalions, on the march it was often organized into two parallel columns of battalions, each column being about 9 kilometers long.

At the same time, the Prussian army also required soldiers to keep a pace of exactly 120 steps per minute during the march, with every 8 soldiers (including officers and NCOs) also maintaining the alignment of their ranks while advancing. When many units were fighting together, they were also required to be able to keep, while advancing, a march formation that could be rapidly converted into a line battle formation.

The reason the Prussian army had 8 soldiers in each rank was to have enough strength to resist a possible charge by enemy cavalry during the march. Of course, they hoped to avoid using this clumsy method on the battlefield as far as possible, because the enemy cavalry could attack from one flank of the march formation; the best method was to have the soldiers of the several ranks front and back on that flank turn quickly toward that direction, so as to respond quickly to an attack from that direction. The strict training of the Prussian army truly ensured that the method of deploying into a battle formation on the battlefield could be improved. Because the soldiers of the army were of the same composition and each infantry battalion mastered the same skills, on the way to the battlefield the Prussian army often organized its infantry into two columns. Each column was one rank of the standard two battle lines in combat.

In order that the unit, after turning, could face the enemy, the Prussian army often advanced in two parallel columns on the left side of the predetermined battlefield. When the leading battalion reached the left end of the predetermined line of contact, the march column turned 90° to the right and continued to advance; in the course of the whole column advancing in the direction parallel to the enemy’s deployment, the platoons turned 90° to the right in turn, filling the gaps left in advance between the platoons and forming the line battle formation. The second-line deployment likewise advanced turning right, advancing parallel to the first-line deployment at a distance of several hundred meters behind it. When the leading battalion reached the right end of the predetermined line of contact, all the platoons stopped advancing, and all the platoons turned 90° to the left again. In this way, the whole unit deployed its battle formation facing the enemy.

As long as each battalion and each platoon had mastered the skills of marching proficiently, the Prussian army could adopt this way of marching, so as to make the unit take shape on the battlefield as the battle formation the commander had planned in advance, appearing before the enemy army unexpectedly, or before the enemy had finished its preparations for combat. Of course, if the unit could advance in a direction of march parallel to the enemy’s line battle formation, the unit would be still more convenient. For, when the marching column reached the front of the enemy, all the platoons need only turn 90° once. That is to say, the unit did not need to carry out any special deployment: the unit only had to stop advancing, and the platoons quickly turn 90°. Therefore, if the Prussian commander could design such a marching column parallel to the enemy’s line formation, then the well-trained Prussian army could easily deploy its battle formation and launch its attack before the enemy had completed its preparations for combat.

Because it could rapidly deploy and launch combat from the march, small-scale combat, large-scale combat and even the campaign were brought together fairly well.




Section 4: The Emergence of “Column Tactics”

“Column tactics” is the short name of “demi-brigade column attack tactics.” The “demi-brigade” (banlü) was a special attack combat organization composed of two battalions, used by the French army in the wars of the French Revolution (1789–1799) and the Napoleonic wars (1803–1815) (the brigade of that time was formed of four battalions). In battle, the “demi-brigade” usually made its approach maneuver toward the enemy in column form (two battalions, one in front and one behind). When the front battalion reached a distance of 200–300 meters from the enemy (outside the fire range of the enemy’s smoothbore guns), it gradually deployed into a battalion column of company lines and entered combat. The rear battalion continued to follow as a battalion column of company columns, and when it had advanced to a distance of 200–300 meters from the enemy it gradually deployed, as needed, into a battalion column of company lines and entered combat (see Figure 3.17). This tactic is usually called “demi-brigade column attack tactics,” “column tactics” for short. Because it could both deploy quickly and seize the opportunity, and could also concentrate troops at a selected place to strike the enemy, and so could win the attack battle with a high probability, it was later vied for and used by the armies of many European countries.

The author holds that, because the units using “column tactics” still used line tactics to fight after entering the battlefield, “column tactics” is not an entirely new “method of fighting” (tactics) but only an entirely new “method of entering combat.” To distinguish it, the author has deliberately put quotation marks around the name of this tactic. The author holds that this tactic should not be called column tactics but is still line tactics, or, to put it this way, line tactics is only complete when the content of “column tactics” is added to it.

Until after the middle of the 19th century (1865), this tactic was gradually replaced by skirmish-line tactics with the large-scale use of rifles on the battlefield; it lasted about 50–70 years in all.


[Image — Figure 3.17: The deployment process of a French “demi-brigade” (battalion) at the end of the 18th century. A diagram with English labels, titled “Formations of a battalion. (The French battalion is shown; the British had two more companies),” showing rows of rectangles: “battalion in line,” “battalion in column of double companies,” “battalion in column of companies at full interval,” “battalion in column of companies at deploying distance,” “battalion in column of companies at close interval,” and “battalion in square,” with a small scale bar.]




I. Advances in Military Technology

In the century and a half from the middle of the 16th century to the early 18th century, although there was no revolutionary change in firearms, a slow progress was nevertheless taking place: gun barrels gradually adopted metal materials of better quality, which enabled them to bear a higher bore pressure and so could greatly raise the muzzle velocity of the projectile. With the accumulation of these advances, by the early 18th century the flintlock smoothbore gun could already give a ball weighing about 30 grams a muzzle velocity of about 300 meters per second. Although the barrels of these guns were short and light and their bore did not exceed 20 millimeters, they were not at all inferior in range and killing power to the old-style Spanish matchlock with a clumsy forked rest mounted below the barrel; on the contrary, their ballistic performance was often somewhat better. By the 1720s, at an effective firing range of about 70 meters, 70% of the shots fired by this flintlock smoothbore gun could already fall within about 200 centimeters of the expected point of impact, and all the shots were scattered within an area of about 5 square meters around the expected point of impact.

In the middle of the 18th century, the infantry of the European countries were all equipped with smoothbore guns, and the principles and structure of the smoothbore guns of the various countries did not differ much. The French army was mainly equipped with the Model 1777 smoothbore gun (see Figure 3.18), with a gun length of 151 centimeters (barrel length 112 centimeters) and a bore of 17.5 millimeters. It used a brass lock, and the barrel was fixed to the stock with clasps for ease of replacement.


[Image — Figure 3.18: The French Model 1777 smoothbore gun. A photograph of a long musket lying horizontally, with a bayonet and its scabbard laid below it.]



Until the outbreak of the French Revolution in 1789, the Model 1777 smoothbore gun underwent only minor modifications. Besides the infantry type, this smoothbore gun also had several variant models, used to equip the various cavalry. These variant guns differed from the infantry model in length and decoration, but the bore and the ignition mechanism remained unchanged.

Low accuracy was the main shortcoming of the smoothbore guns of that time.

An excessive windage between gun barrel and ball was the main cause of the smoothbore gun’s low accuracy. Because black powder, in burning, leaves many residues in the barrel, and in fierce combat there is no time to clear this residue, the solution adopted at that time, so as not to hinder firing, was to use a smaller ball. The windage between the ball and the barrel of the smoothbore guns of that time was roughly in the range of 2–2.5 millimeters. While guaranteeing smooth loading of the powder, the windage also greatly reduced the hit accuracy of the shot.

Lack of training was another important reason for the low accuracy. In the armies of most European countries at that time, the emphasis of firing training was to let soldiers learn how to load and how to fire volleys; as for how to hit the target, that was mainly left to the soldiers to learn in actual combat. According to the recollections of French soldiers, live-fire training was held only after Napoleon became First Consul. In 1800, Berthier issued an order: new French recruits must undergo training in loading, handling the gun, aiming and firing, and it was to be ensured that they had fired live rounds a few times (a few rounds) before going into battle. But in fact there was neither enough ammunition nor time to guarantee this training. The British army did better in this respect, but it also only carried out firing exercises of 30 live rounds plus 50 dry rounds without balls.

At that time the Prussian army once carried out a firing test with the smoothbore guns equipped by the Prussian and French armies. The Prussian army’s Model 1782 smoothbore gun fired 100 shots at a target 3.05 meters × 1.83 meters: at 100 paces (76 meters), it hit 60 times; at 200 paces (152 meters), 100 shots hit 40 times; at 300 paces (228 meters), 100 shots hit only 25 times. Firing with the French Model 1777 smoothbore gun, the results were not any better either. Taking into account the effects on the soldiers’ psychology of battlefield conditions (smoke), fear, noise and other factors, the actual hit rate on the battlefield was much lower than in the trials. A battalion of about 500 infantrymen firing two volleys at a battalion battle formation at a distance of 100 yards (91.4 meters) could theoretically score 500–600 hits. But according to the combat experience of the armies of various countries, 150 hits on the battlefield was already the best result. The theoretical effective range of the smoothbore gun at that time was 300 paces (228 meters), but in fact firing at this distance was entirely a waste of ammunition.

Poor reliability was another problem of the smoothbore guns of that time.

In fierce combat, many problems would arise in the whole process of loading and firing. For example, the powder in the priming pan failed to ignite the main charge; the flint was worn and not replaced; too much fouling had accumulated in the barrel; and so on. According to statistics, in a long exchange of fire the probability of a gun failing to fire was as high as 20%.

In the Napoleonic period, the infantrymen of the various countries usually carried in their cartridge pouches the ammunition required for 50–60 shots. A battle consumed on average about 20 rounds. The British army consumed rather more at the battle of Vitoria in Spain, firing on average 60 rounds per man, the whole army consuming 3.5 million rounds of ammunition. But the hit rate was surprisingly low: every 450 shots caused 1 enemy casualty. Fortunately, Wellington’s resupply situation was then very good, and the ammunition consumed was quickly replenished. In the large-scale combat of Marengo, the French captain Coignet’s battalion had used up all its ammunition, and at the critical moment the Old Guard, arriving in time with a supply of ammunition, saved them.

In the Napoleonic period, the bayonet mounted on a smoothbore gun was a triangular iron blade 38–45 centimeters long, with all three faces edged. When the bayonet was fixed, the hilt was fitted over the muzzle and secured with a screw, and when not in use the bayonet was put into a special scabbard. Because the gun was fairly short, in order to make up for the disadvantage in hand-to-hand fighting against the white-arm sword, the British lengthened the bayonet to 63.5 centimeters, and its shape was that of a “sword.” Unlike the smoothbore guns, which were often accompanied by bayonets, a few of the guns of the line units had no bayonets and, for convenience, the bayonets were fitted to the gun only when needed.

At the time of the French Revolution, the French army laid great stress on the use of the bayonet. Carnot (a member of the Directory) signed an order in February 1794: “French soldiers must be ready at every moment to use the bayonet (action with bayonet on every occasion).” Napoleon likewise valued this cold weapon. The French captain Blaze recalled: “The Emperor seemed to have a special fondness for the way the bayonet killed.” The military theory of the time even held that “only the first volley is effective, and the combat that follows is done mainly with the bayonet and the sword.” Gay de Vernon also said: “Precisely for this reason, Austria and Prussia likewise stressed the importance of the bayonet, and even the public reformer — Archduke Charles — held that the bayonet was the best weapon for close combat.” As for the Russian army, which attached still more importance to cold weapons, the British general Wilson, sent to Russia to observe, wrote in a report in 1810: “The bayonet is simply a weapon designed specially for the Russians . . . they are better at bayonet charges in dense columns.”

In actual combat, however, bayonet fighting that drew blood was not common. At Austerlitz, the Russian army carried out a typical Russian-style 300-meter bayonet charge, but after breaking through the first line of defense of the French army it was driven back by the fire of the French troops that followed. Larrey, the Surgeon General of Napoleon’s “Grande Armée,” once made some statistics of the French army’s casualties and found that in one combat, compared with 119 cases of gunshot wounds, bayonets had caused only 5 cases of wounds. He therefore held that the psychological effect of the bayonet was far greater than its effect in actual use. Likewise, Guthrie, a senior medical officer of Wellington’s, also held that a bayonet charge very rarely came to “hand to hand and foot to foot” distance: either the charging side was driven back by the other side’s fire, or the defending side could not bear the psychological pressure and fled in panic. The doctors’ view was further confirmed by commanders at the front. Jomini said: “I never saw such a thing in a regular field of battle.” Although in some circumstances bayonet fighting was necessary — for example, in fighting after entering an enemy fortress, or again in the situation where, in rainy weather, the shots could not be fired — in the driving rain at Katzbach, the Prussian army fought a fierce hand-to-hand battle with bayonets and gun butts against the French and caused the French heavy casualties.

Just as described above, resisting cavalry charges was another main function of the bayonet. From this point of view, in the face of cavalry attacks that might come at any moment, the bayonet was indispensable. In the early period of the French Revolution, because of the rapid expansion of the army, in order to make up for the shortage of guns and bayonets, the long-obsolete pike was re-employed as a substitute for the bayonet. In the early part of 1792, several cities in France successively produced no small number of pikes 3–4.5 meters long. In August 1792, the French Legislative Assembly even ordered that pikes be distributed and used in the army. From then until the summer of 1793, many newly conscripted units went to the front with this crude weapon. At the time, General Custine of the Army of the North once said to the troops: there is not only one unit in all France that lacks equipment; we can only use these pikes to make up for the shortage of smoothbore guns. Although it was quite effective in close combat, it could not change the weakness of being unable to fight at a distance. With the rise in the output of infantry guns, the pike soon disappeared from the arsenal of the French army.

In addition, in this period field artillery technology also made great progress. At that time, “line-by-line musketeer” tactics (the “linear” ordering of soldiers) were generally used in every country, and the French army was no exception. In 1765, by order of the French government, the Frenchman Jean-Baptiste de Gribeauval, who had served in the Austrian army during the Seven Years’ War, began a revolutionary reform of the French artillery. First, he achieved standardization: he simplified the field guns then equipped in the French army, which came in all sorts and kinds, into only four kinds — cannon firing 4-pound, 8-pound and 12-pound shot, and a 150-millimeter howitzer — which greatly raised the production efficiency of guns and lowered their production cost. Second, he improved the structure of the guns: although guns were still cast of iron or bronze, the weight of the gun was reduced by a large margin and the carriage was also made sturdier, so that it could better adapt to the road conditions of the battlefield. Third, he improved the tactical mobility of the guns. The horses towing the guns were changed from being harnessed one behind another to being harnessed side by side in a transverse row, and the drivers were changed from civilians temporarily hired to soldiers, greatly raising the tactical mobility of the guns. The use of the level and the gun’s horizontal adjuster also made the siting of gun positions easier and more precise, raising the firing accuracy of the guns. In addition, the shot was packed in special ammunition boxes, so that the type of shot inside could be known without opening the box, which greatly simplified battlefield logistical support work.

As described above, from the end of the 18th century to the early 19th century, the guns were still muzzle-loading smoothbore cannon cast of bronze (iron). The propellant of the guns was still black powder (made from a mixture of 75% saltpeter, 12.5% charcoal and 12.5% sulfur), which, after burning, produced a large amount of white smoke and seriously affected observation on the battlefield. The shot of the time was mainly of four kinds: solid round shot, common shell, canister and spherical case.


[Image — Figure 3.19: The 12-pounder “Gribeauval” gun used by the French army from the middle of the 18th century to the early 19th century. A photograph of a bronze cannon on a large two-wheeled spoked carriage.]



Solid round shot was the most common kind of ammunition at that time, accounting for about 70%–80% of the total ammunition issued and used by the armies of the various countries. The structure of this kind of shot was extremely simple: it was only an iron ball. Compared with other ammunition, the greatest advantage of solid round shot was its simple manufacturing process, its very low material cost, and its ease of production and rapid replenishment. Moreover, solid shot had very good penetrating power.

On the battlefield, solid shot was suitable for firing at all kinds of targets: it could not only kill and wound men and horses but could also destroy field defense works such as redoubts. Because its trajectory was flat, and the destructive effect it caused was linear, dense infantry columns and infantry squares were often fairly valuable targets for firing at. Thin infantry lines and cavalry, by contrast, were not suitable for this kind of shot. According to records, solid shot at that time could easily penetrate a column of 20 ranks of infantry, and its bounce on firm ground still had a certain lethality. However, the shortcoming of solid shot was also obvious: its low trajectory made it very hard to hit enemy targets effectively on the reverse slope of a hill.

The common shell was a kind of shot that used the fragments produced after an explosion to kill and wound the other side. It was spherical in appearance and hollow inside, filled with powder, and killed and wounded the other side through the explosion. The powder inside was ignited by a fuse inserted at the opening of the shell. The fuse was usually a hollow reed with a powder paste inside, cut to the corresponding length, before loading, according to the distance of the target to be fired at.

Because the shell did not rely on the kinetic energy of the shot itself but on the kinetic energy of the fragments to destroy enemy targets, a more curved trajectory could be adopted, fired by howitzers. This made up well for the deficiency of solid shot. Apart from being used against troops behind hills, the shell had a fairly good killing effect on enemy troops of all kinds in open ground. The ideal point of burst was in front of the target unit, or best of all in the air above the enemy ranks. But at that time the timing of the shell’s fuse was very hard to control, and at the burst the number of fragments was also small and the lethality not great.

Canister (Canister) meant originally “a round tin”; the body of the shot had the appearance of a round cylinder. The casing was a thin sheet of iron, and at the bottom was a wooden sabot; the body was filled with small iron balls. Besides being distinguished by gun calibre in the usual way, canister was also divided into heavy and light canister according to the size of the small balls inside. Light canister used balls of about 1.5 ounces (1 ounce = 28.25 grams), and heavy canister used balls of about 4 ounces; the countries differed, but not by much. In principle, the killing and wounding of canister was closer to that of a gun than of a cannon: after firing the powder gas pushed the body forward. At the moment the body left the muzzle, the pressure difference between inside and outside the muzzle was huge, and the outer casing of the body could not withstand it and burst at once; the balls inside flew out and formed a disc-like curtain of shot in space. In the course of flight this curtain gradually spread out, forming a fan-shaped (conical) killing space with the muzzle as origin. All targets within this space might be hit.

The principle of killing of canister determined that it was better suited to direct fire by cannon (of course, howitzers at that time also had this kind of shot, but their effective range was much shorter). The British army stipulated that canister could not be used at ranges beyond 350 yards. The French army’s light canister was also basically kept within 400 meters. Of course, the heavy canister used by the French 12-pounder could still effectively kill targets at 600–800 meters. But at this distance the curtain of shot had already completely dispersed, and the men firing would probably not know whom they would hit. This “area” killing of canister was not strongly penetrating and suited deployed lines, so supporting cavalry and horse artillery accompanying the advance were equipped with rather more canister. Likewise, mounted on tall horses, cavalry attacking in two transverse lines (with a larger frontal exposed area) also made excellent targets for canister.

The spherical case was structurally like a shell and in principle like canister, and at that time only the British used it. The shortcoming of canister was that the small balls scattered as soon as they left the muzzle, so the effective range was too near. In the spherical case, the small balls were loaded inside a body approximating a shell, together with a bursting charge just sufficient to burst the body. After firing, the body, after flying a certain distance toward the enemy, burst and released the small balls by the explosion of the charge, and the small balls continued to scatter in the direction of the body’s flight, killing and wounding targets. In this way the time for the small balls to disperse was delayed and the range increased, so that massed targets could be struck at a fairly long distance. The spherical case was suited both to cannon and to howitzers, but the effect was somewhat better when used in cannon.

The most numerous guns equipped in the units at that time were cannon [a kind of gun with a longer barrel (with a caliber ratio at that time of over 10), mainly used to fire solid shot and spherical case; see Figure 3.19]. Apart from cannon, there were two other kinds of gun, namely howitzers [a kind of gun with a shorter barrel and larger bore (with a caliber ratio at that time between 7 and 10) and a more curved trajectory, mainly firing shell and canister] and mortars [a kind of gun with a still shorter barrel and larger bore (with a caliber ratio at that time between 5 and 7), with a great curvature of trajectory, mainly firing shell but at fairly short range, mostly used in the combat of attacking cities] (see Figure 3.20).


[Image — Figure 3.20: An 18th-century mortar. A photograph of a short, stubby bronze mortar on a heavy low wooden bed with small wheels.]



In 1697, Vauban perfected, on the basis of his predecessors, the method of ricochet fire for guns. After 1760 the effective range of guns reached 1,000 meters, and by 1789 the gun sight (the elevation scale) had been invented, which greatly raised their firing accuracy, and the rate of fire also reached 1–2 rounds per minute. The method of towing guns by horses was used until 1914. Before 1800, the transport of the armies of the European countries was carried out by civilian contractors and merchants, who were responsible for it; only after 1800 were all the gun-carriage crews and drivers fully militarized.

On the attack, artillery fire could shake the enemy’s position and create favorable opportunities for the unit’s advance. On the defense, artillery was used to strike the enemy’s advancing infantry or cavalry, kill and wound enemy personnel, strike at the enemy’s will and break up his offensive momentum. But whether in attack combat or defense combat, artillery very seldom directly struck the opposing artillery, because, given the firing accuracy of guns at that time, the position of an artillery battery was really too small, and it was very hard for shot to hit such a small target.

It took a gun and its crew roughly 1–2 minutes to enter a firing position; limbering up to prepare to change position took about 2–3 minutes, and heavier guns correspondingly slower. Before entering position most guns were already in a loaded state, so the first round of fire took very little time. The subsequent rate of fire would be affected by various factors, such as the changing of types of shot and casualties among the crew. Under normal circumstances, a rate of fire of 2–3 rounds per minute should be a fairly good level. If not controlled, it might reach 4 rounds per minute, but if so the loaders would run a slight risk of a bore explosion.



II. Army Combat Units (Sub-Units)

In this period the organizational system of the French army was in the forefront of the world. Take the French army of the Napoleonic wars as an example. The French army at that time was organized into “standing divisions” made up of several infantry brigades, artillery regiments and cavalry squadrons (from 1800 the organization of the “corps” was also established. The corps was a non-fixed campaign organization, made up of 2–5 divisions according to the needs of the campaign). The authorized strength of a division was about 10,000 men.


(1) Infantry

Infantry was the main body of the French army of the Napoleonic period. Compared with the other arms, infantry often bore the greatest casualties but was also often the key that decided victory or defeat in combat.

Infantry was usually divided into three types: ordinary infantry, grenadiers and light infantry. Besides ordinary infantry, the grenadiers were usually made up of the most “heroic” and “sturdy” soldiers. In battle, these two kinds of infantry usually formed dense battle formations (and for that reason were also called “line infantry”) to fight. Light infantry was made up of soldiers who were “rather small in build” and “nimble in body.” The various countries called light infantry by different names: the French called them chasseurs (chasseurs), and the British called them rifles. In battle, light infantry often carried out harassing combat in the form of a “skirmish line” in front of the battle formation: on the attack, it was used to shake the enemy’s battle formation; on the defense, to disrupt the tempo of the enemy’s advance.

A division usually had 4 infantry brigades under it, and a brigade usually had 4 infantry battalions under it.

The infantry battalion was the basic tactical unit of the time. In the early French army a battalion had an establishment of 8 companies; in 1808, by Napoleon’s training order, it was changed to 6 companies, but the total strength of the battalion did not change much, only the size of the companies increased. Whether 6 companies or 8, each included one grenadier company and one chasseur company, and the rest were flintlock fusilier companies. According to the order, a French battalion should have about 800 men, but most units did not reach this number. A French battalion usually had 600–700 men. At the battle of Waterloo, the French averaged only about 560 men per battalion.



(2) Artillery

Artillery was the most distinctive arm in the French army of the time. Although its organization was not large, it played an important role in the combats of the Napoleonic wars. The reason Napoleon is often honored by later generations as the “artillery commander” is, on the one hand, that he came from the artillery, and, more importantly, that in the combats he commanded, artillery often played a key role.

At that time each division of the French army had 1 artillery brigade. An artillery brigade usually had 2–5 artillery squadrons, and each artillery squadron usually had 2 guns firing 12-pound shot or 8-pound shot and 4–6 guns firing 4-pound shot.



(3) Cavalry

In the Napoleonic period, the number of cavalry units changed little, but as armies grew ever larger, the proportion of cavalry was in a declining trend. In the army of the Duke of Marlborough (a British general of the end of the 17th century and the beginning of the 18th), the proportion of cavalry was between 20% and 40%. The cavalry of Frederick the Great also made up 23%–42% of the total force. By comparison, in Napoleon’s “Grande Armée,” at its peak the proportion of cavalry made up 23% of the total force. In the later period of the expedition to Russia, for lack of replenishment, cavalry was only a pitiful 5.2%. In the many campaigns in Spain, Wellington’s British cavalry was likewise kept only at an average level of 12%.

Like the cavalry of antiquity, the cavalry of this period could still be roughly divided into two large categories, light cavalry and heavy cavalry.

Heavy cavalry: as the name suggests, the riders and horses of the heavy cavalry were taller and more robust than those of the light cavalry. Napoleon’s early cuirassiers were even required to be over 1.8 meters tall, and the horses they used were restricted to a certain strong breed from the Normandy region. Heavy cavalry was an important assault force on the battlefield, used to break through the enemy’s weak points and to deal a destructive blow to an already shaken enemy. In view of this, the armies of the various countries rarely assigned heavy cavalry to tasks outside charging on the battlefield. Heavy cavalry included cuirassiers, carabiniers (musket cavalry) and the British dragoons. The obvious characteristic of the cuirassier was that the rider was equipped with a cuirass. The cuirass was made up of two plates, front and back; the main material was iron, with brass (in the French case) for the buckles and rivets, joined by leather straps and with a polished surface. The weight of a cuirass was about 8 kilograms. At that time the countries of the European continent all had cuirassier units; only Britain did not introduce cuirassiers until after the battle of Waterloo. Whether to use the cuirass had always been a subject of dispute. Beyond doubt, the main advantage of the cuirass was that it gave a certain protection against rifle-musket bullets and raised the cavalryman’s survivability. In addition, a polished cuirass could produce a certain psychological shock. The shortcoming was that the heavy cuirass placed high demands on both men and horses, so the expense of supplying cuirassiers was far greater than for the other types of cavalry. And once a cuirassier lost his mount, the cumbersome cuirassier became unable to move a step. Besides the cuirass, cuirassiers were also equipped with helmets. The French helmet was also of iron, with leather wrapped around the lower part and a domed brass ornament on top, with horsehair as a supplement.

Light cavalry: the requirements for men and horses were relatively lower. For example, the Hungarian hussars in the Austrian army were required to have riders taller than 1.68 meters and horses about 1.48 meters high. Because light cavalry had no heavy armor, and the riders were lighter, its mobility was higher than that of heavy cavalry. Therefore, apart from battlefield missions, light cavalry more often undertook tasks such as scouting, pursuit and covering lines of communication. There were quite a few kinds of light cavalry, mainly including hussars, chasseurs, lancers and Cossacks. The hussar (Hussar) was a kind of light cavalry common to the cavalry of the European countries of the time. The word Hussar derives from the Latin cursarius, meaning an invader or raider (Raider), and was especially applied to the horse-bandits that appeared in the northern part of Serbia; it was later borrowed by the Hungarian Magyars to name their light cavalry. Hussars were noted for their gorgeous uniforms, and they liked to distinguish themselves from other cavalry by dazzling uniform colors, braiding, patterns, headdresses, trimmings and so on. The obvious mark was a short cloak-style jacket hanging from the left shoulder, a style of dress that came from the Turkic tribes of the Magyar region. In addition, because the hussar’s dress was tight-fitting and had no pockets, the pouch (sabretache) for storing personal articles became another feature of the hussar. The pouch was tied to the sword belt and hung naturally down, usually decorated with various designs. The gorgeous appearance, together with the hussars’ original free and unrestrained wanderer’s temperament, often made hussars flamboyant and unconventional in private life. The chasseur was a kind of cavalry unique to France. In 1779, the first chasseur units were established in the French army. In the Napoleonic period, chasseurs became the main force of the French light cavalry. Compared with hussars, the chasseur’s dress was simpler and cheaper, so it was easy to expand and replenish them. Even so, by 1815 at least 18 kinds of military caps were still in use by French chasseurs in different cavalry regiments. It is worth mentioning that a set of colonel’s uniform of the near-guard chasseurs was one of the costumes Napoleon loved most. The lancer was once regarded by the French army as an outdated type of cavalry. Britain also had no lancer units for a long time. Austria in 1792 still had 6 regiments of lancers, and in 1805 still 3 regiments. The Prussian and Russian armies had lancers throughout the Napoleonic period. The lancers of the three countries above were called Uhlans, and the others Lancers. Napoleon, during the Polish campaign of 1807, was attracted by the fighting power of the Polish lancers, and so recruited Polish volunteers of 4 squadrons and incorporated them into the Guard cavalry. In 1809 they were reorganized as the 1st Guard Lancer Regiment (the Guard’s First Lancer Regiment). In 1810 the Guard Dutch Lancer Regiment (the Guard’s Second Lancer Regiment) was formed again. Because the color of its jacket was a pure red, it was also called the “Red Lancers.” In 1811, because of the lancers’ outstanding performance, 6 regiments of dragoons were further converted to lancers. There had also always been dispute about the role of lancers. Their greatest advantage was that they could resist infantry squares to a certain extent. The lance used by French lancers was 2.7 meters long, longer than any rifle with a bayonet fixed, so if the lancer was not hit by a bullet, he could attack the infantry in the enemy square. The shortcoming was that lancers were not suited to reconnaissance and guard duties in complex terrain such as woods, losing some of the functions light cavalry should have had. Moreover, lancers required more training. Because the lance was too unwieldy in close contact with the opposing cavalry, the lancer had to change to the sabre, so in addition to mastering the use of the lance, the lancer also had to be skilled in using the sabre. A recollection records that lancers had to carry out 55 different training items: 22 against cavalry, 18 against infantry, and 15 basic drills.

The dragoon, in the early period, was a kind of infantryman on horseback (mounted infantry), and gradually evolved into a kind of cavalry. In the Napoleonic period the situation of the dragoons was complicated. Because there were no cuirassiers, dragoons in the British army were a kind of heavy cavalry (the other two were both guard units, the Life Guards and the Guard Dragoons). Besides dragoons, the British also had “Light Dragoons” (Light Dragoon), as a kind of light cavalry. In Russia, Austria, Prussia and other countries, dragoons were all considered light cavalry. In France it was harder to say clearly: some thought French dragoons were heavy cavalry, and some thought they were light cavalry. But more authoritative researchers consider the French dragoons a separate class. Without exaggeration, the dragoons were the “multi-purpose arm” of the French army. Besides the tasks light and heavy cavalry habitually performed — pursuit, reconnaissance, covering lines of communication, shock against the enemy, and so on — Napoleon repeatedly made use of dragoons fighting dismounted. This combined the cavalry’s mobility with the infantry’s firepower and had something of the flavor of “motorized infantry.” More extravagantly still, in 1805 the French army even organized several regiments of “Foot Dragoons,” the purpose being to make use of English horses after crossing the sea and landing in Britain. The dragoons of the various countries were used in not entirely the same ways, and their dress also differed. Most French, Austrian and Russian dragoons were equipped with helmets, the helmet crest sometimes of bearskin or sometimes of horsehair, or of a plume as a crown. British dragoons were equipped with either helmets or shakos, and light dragoons with ordinary simple military caps. The dragoons of Prussia and some small states were equipped with ordinary military caps.

In the Napoleonic period, the main weapons of cavalry were cold weapons (including the straight sword, the sabre and the lance). The straight sword equipped to the heavy cavalry of the various countries was about 1 meter long, either edged on both sides or on one side only. The situation of the dragoons was more complicated: some French dragoon regiments were equipped with the straight sword, and some regiments were equipped with what was said to be a straight sword but with a slightly curved blade (not as curved as a sabre). The dragoons of other countries likewise had some equipped with straight swords and some with sabres. Light cavalry was uniformly equipped with the curved sabre. Whether straight sword or sabre, the basic movements of use included two kinds, the thrust and the slash. The lance used by lancers has been introduced above: the lance used by French lancers was 2.7 meters long, and that of the lancers of Prussia, Austria and other countries was longer, about 3.7 meters.

Besides cold weapons, the cavalry of the various countries at that time were mostly also equipped with firearms. The firearms equipped for a cavalryman usually included: one short flintlock gun (carbine) and one or two pistols. The short flintlock was often an improved model of the infantry flintlock, with its length and individual details slightly adjusted according to the requirements of cavalry combat. In a charge, the cavalryman was basically in high-speed motion and could not aim and fire properly at all. Even if he fired, he could fire only a single shot and had no time to load again. So the short flintlock after firing was undoubtedly an encumbrance to the charging cavalryman. Sometimes the cavalryman, finding the gun in the way, simply discarded it after firing. Although afterwards he would be financially penalized for throwing it away, cavalrymen still thought it worthwhile. The pistol could be of some use when the two sides were in contact at close quarters, but one pistol too could only fire one shot. When cavalrymen dismounted for defensive missions, the firearm was still very necessary. At this time cavalry was basically equivalent to infantry.

The cavalry’s battle formation was relatively simple and did not have as many variations as the infantry’s. In a charge, the form of two transverse lines was basically accepted by the countries of the time (Hungarian hussars used 3 transverse lines, but in the later period of the Napoleonic era they too changed to two lines). However, one or two hundred men of a squadron on the battlefield sometimes could not form a sufficient shock force. So cavalry usually launched charges with the regiment as the unit. At this time the squadrons of the regiment were drawn up in a single line, forming a larger-scale two-line formation. Sometimes, according to the enemy situation and terrain, cavalry charges of a whole brigade or even a whole division were also launched, and the scene was magnificent. When marching or waiting, the front needed to be reduced. Each company in the squadron would be changed into a small column, which were arranged one behind another in turn, forming a column of considerable length.

The whole process of the cavalry charge was carried out at ever-increasing speed. At a distance of 200–300 meters from the enemy, the commander would give the commands: “Prepare to charge! Draw swords! Advance at a walk!”




III. Small-Scale Combat

After a century and a half of development, line tactics was regarded as already fairly mature. But in the course of long use, people also gradually found that line tactics worked fairly well in defensive combat but appeared to lack shock power in attack combat. During the Seven Years’ War, the Prussian army, under its genius commander-in-chief Frederick II, made some innovations against line tactics in the large-scale combats of Rossbach and Leuthen,10 and these innovations were all aimed at attack combat. But these innovations were often regarded only as the improvisations of a genius commander, and not as explorations made to overcome a “hard injury” of a mode of tactics.

In fact, from the beginning of the 18th century, because of frequent wars, the military theory research of Europe had entered a flourishing period. In the field of tactics, the focus of the tactical designers’ attention was still the question of the use of line tactics in attack combat. In this regard, some generals with combat experience, perhaps out of a feeling for the past, advocated a return to the age of shock tactics. Among them, a French general, Folard, who had taken part in many campaigns, noticed that in the 4th century BC, in the large-scale combat of Leuctra, Epaminondas had commanded the Theban army to break through the opposing line formation head-on in a column formation and had badly defeated the Spartan army. Inspired by this, Folard believed that a determined shock against a line formation only 3–5 ranks deep by a column formation could break through its formation easily. He therefore put forward, in 1724, an extremely bold proposal: in combat, a determined shock should be made against the opposing line formation by a column formation whose depth was equal to twice its front, so as to break through the opposing line battle formation. After the breakthrough, the column formation was to split into two, wheel in two opposite directions toward the flanks of the two broken line formations, and thoroughly crush and destroy the enemy. Folard’s proposal immediately aroused fierce controversy in the French army, with both supporters and opponents. But in the end Folard was unable to convince most people. In actual combat, whether the column formation really dared to charge the opposing line formation in the face of the fire of the opponent’s smoothbore guns, no one could answer. Nevertheless, his idea exerted a considerable influence on the study of tactical theory in the middle and late 18th century.

Although Folard’s idea of “shock tactics” did not become the mainstream in the French army, perhaps influenced by Folard’s thought, some French units quietly tried out, in the middle of the Seven Years’ War, a tactic called the “column” (file) (of course, this “column tactics” was essentially different from Folard’s “shock tactics”). This kind of column was mainly adopted by the unit about to enter combat but not yet in combat (that is, the battalion behind the “demi-brigade”): before entering combat, this battalion followed behind the preceding battalion all the time in a battalion column based on company columns, convenient for maneuver, while the unit actually entering combat (that is, the battalion in front of the “demi-brigade”) still adopted the line battle formation that had already been in use for about a century and a half, that is, company lines.

Compared with the original line tactics, in which almost all troops were spread out horizontally, this tactic of deploying troops on only a few selected sectors had at least two advantages: first, because fewer troops were spread out, it was convenient to carry out approach maneuvers; second, it was convenient to concentrate troops on the selected sectors (there was, of course, a third advantage, which we shall describe in the next part of this section). Some people, from the literal meaning, hold that “column tactics” is tactics that fights using the column formation. The author holds that there is really no need to give a detailed explanation — as long as they look carefully at some material and learn a little more about the actual situation at the time, they will naturally reach the correct conclusion.

Like typical line tactics, tactics using “column tactics” could still be divided into three stages: artillery killing and wounding, infantry shock (resisting shock) and cavalry pursuit (covering). Among them, infantry shock (resisting shock) was the decisive stage. In this stage, because the “combat exchange rates” were basically equal, the casualties of the two sides were not very different. Victory or defeat depended, to a considerable degree, on spiritual factors. Whichever side could hold out to the end would often win.

To guarantee the use of this tactic, it was necessary to give full play to the role of the artillery’s firepower. The tasks of the artillery at that time were, first, to kill, wound and overawe the opponent with fire; and second, to isolate the attacked sector (to prevent the adjacent units of the enemy that were not under attack from supporting the sector being attacked). The second task in particular was newly assigned to the artillery in order to ensure the success of the attack (the technical development and the quantity of equipment of artillery at that time could also cope with this task). Of course, because the range was not long enough, the firepower of the artillery at that time could still only influence the course and outcome of small-scale combat.

In addition, in order to harass the opponent, in this period the French army also put some of the infantry (usually the chasseur companies of an infantry battalion) into combat in the form of “skirmishers.” These “skirmishers” were arranged sparsely in front of and on the flanks of their own line battle formation, not bound by the battle formation, and struck the other side by harassing methods, creating favorable conditions for the combat of their own line infantry. But limited by the performance of the weapon (the smoothbore gun), these skirmishers usually had only a limited influence on the course and outcome of the combat.

Although military technology made some progress in this period, there was no revolutionary rise. Although the influence of artillery on the course and outcome of combat was growing, in general the flintlock smoothbore gun was still the main weapon, and its range and hit accuracy had not been fundamentally raised either; the basic method of fire was still volley fire at the opponent’s battle formation. Therefore, the analyses we made in the second section of this chapter of the mutual relationship between the two infantries’ fire and hits when square-formation tactics was used, of the “combat exchange rate,” and of the relationship between attack and defense remain valid, and no more need be said here.



IV. Methods of Entering Combat from the March

Because units at this time still had to fight in some kind of battle formation, how to enter combat from the march was still a question of great concern to tactical designers. During the Seven Years’ War (1756–1763), in the battles of 1760, the innovative French Marshal Broglie carried out a tactical reform. The core of this tactical reform was to divide the French army into “standing divisions” of mixed infantry, artillery and cavalry. Each division did not exceed 10,000 men and was organized into 4 brigades, each brigade of 4 battalions. On the attack, the division usually operated on two sectors not far apart. On each sector, two brigades carried out the attack, taking the first echelon (usually 1 brigade) and the second echelon (usually also 1 brigade) respectively. The brigade of the first echelon was usually divided into two “demi-brigades” (battalions). The “demi-brigade” fought by the method described above. French units, which used conscript service and had undergone not very strict training, when using this method were no slower than their well-trained opponents (mainly the British, Prussian and Austrian armies) in deploying into battle formation. Entering combat by this method of multiple parallel columns greatly raised the maneuver efficiency of the French army and showed its practicality in actual combat.

After the troops were organized into divisions, because more roads could be used for maneuver, the speed of maneuver was greatly raised compared with the former massed organization. In the past, massing the army together and marching in a mass formation had been in order to deal with attacks by enemy cavalry. But the French recognized that now the infantry were all equipped with smoothbore guns with bayonets, and having organized them into battalions with fairly good training, the units on the move had no need at all to fear cavalry attack; therefore the army no longer had to continue using, on the march, the mass marching organization that the Duke of Parma (Alexander Farnese) had once skillfully used and that Montecuccoli had actively promoted, with its capacity for self-protection as a mass. In order to prevent unexpected encounters with the enemy, Marshal Broglie made planned use of some light infantry and light cavalry to undertake the tasks of reconnoitering the enemy, providing security, or covering the flanks of the marching column. When approaching the enemy, the units usually advanced in a dispersed manner to speed up the advance. Of course, in principle they dispersed only according to their respective organizational units, to ensure that they could carry out orders and be ready to concentrate quickly again at any time.

After the end of the Seven Years’ War, the French army continued to persist in tactical reform. In 1766, the French army created a method by which a dense column could deploy into a line facing the direction perpendicular to the direction of march of the column (see Figure 3.21). Although there were already at that time some methods of deploying from column formation into line formation, they were not only slow in deploying and rather clumsy in operation, but were also usually carried out by converting on the basis of a thin column. At that time the only method that could fairly quickly complete the conversion from column to line was the one used by the Prussian army under Frederick II,11 but this method could only deploy the whole marching column evenly over the whole front, and could not at the same time form a focal point of the employment of forces (to form a focal point of the employment of forces at the same time, one could only adjust the organization of the column in advance, as Frederick II did in the battle of Leuthen). This new method created by the French army could enable a unit to convert conveniently and quickly from a compact marching column into a three-rank line transverse formation facing the original direction of march (the battle formation). In carrying it out, as soon as the column stopped advancing, the sub-units in the column, by marching in oblique directions, could directly reach their predetermined positions in the line battle formation; it did not even require the column to stop advancing: while the leading sub-unit continued to advance, the other sub-units of the column could reach, by moving obliquely at a quick run, their predetermined positions in the line battle formation and form the line battle formation. More important, when the column deployed the battle formation to the front and to the two flanks, its direction of march naturally became the focal point of the employment of forces.


[Image — Figure 3.21: The French method of deploying obliquely from a marching column into a three-rank line. A diagram labeled “Company,” with “2nd Section” and “1st Section,” showing three dense rows of dots (soldiers) with a few individuals set in front and a key identifying corporal, fourrier, sergeant, sergeant-major, drummer, lieutenant and captain; a small copyright credit is printed at the lower left.]



This ability of units to convert from column formation to line formation contained a revolutionary influence on tactics. In the past, in order to keep its formation, the line battle formation moved very slowly when making the approach maneuver on the battlefield. Even after Frederick II used battalion-level organization in the Prussian army, this situation still did not change much. The fire of the flintlock smoothbore guns of that time could be effective only on the premise of keeping a neat formation. But when a line formation 200 men wide (a front of more than 120 meters) and 3 ranks deep approached the enemy on the battlefield, it had to move slowly even on level ground in order to keep its formation. If, however, this unit was divided into 8 companies, it could march with the companies one behind another in company lines on the march. In battle, it advanced in company lines. Each company had a front of 25 men and a width of about 17 meters (each company’s depth was 3 ranks, the depth of the whole battalion’s battle formation was 24 ranks, and its length about 50 meters), so keeping the formation was relatively easy. In this way the unit could carry out the approach maneuver at a relatively faster speed, which greatly accelerated the progress of the combat and sometimes even left the enemy unable to respond in time.

The French army carried out the organization of divisions in the army and explored the method of deploying toward the battlefield in as many parallel columns as possible and then rapidly deploying into a battle formation in combat; added to this, the French army also made many technical improvements to the artillery (see the relevant content above), so that every aspect of the artillery was greatly improved. The improvement in the artillery’s maneuver ability enabled the artillery, on most terrain, to keep up with the infantry’s marching speed on the march, which made the French infantry believe with certainty that the artillery could play an important role not only in defensive combat but also in attack combat. Since canister, with its many small balls, could be fired farther than the smoothbore gun, then so long as the artillery was brought onto the battlefield and used well, the artillery would be the most powerful support in the infantry’s attack.




Section 5: Tactics of Large-Scale Combat

The square-formation tactics, line tactics and “column tactics” of the firearm era described in the preceding sections of this chapter are all methods in which soldiers use firearms to fight in comparatively dense battle formations. Therefore all these tactics can be collectively called the formation-battle tactics of the firearm era.

The formation-battle tactics of the firearm era were the third stage in the development of land (ground) combat. Beginning in about the early-to-middle 16th century, they became the dominant tactics of the world over a long historical period of 290–340 years, down to about 1865.

The formation battle of the firearm era took shape because, at the beginning of the appearance of firearms, their performance was still unsatisfactory, and people could only make up for the shortcomings of firearm performance with dense formations. The forms of combat changed rather a lot in this stage, so that, for the sake of deeper study, we have in the preceding sections broadly divided the development of formation battle in the firearm era into three more specific stages of development: the square-formation tactics stage, the line tactics stage and the “column tactics” stage. Although the development of modern military technology caused the development of the basic tactics of small-scale combat to show obvious stages (and for this reason the author divided it into the square-formation tactics, line tactics and “column tactics” stages), the development of large-scale combat tactics in this period did not show obvious stages, so in this section we give a unified account of the development of the formation battle of the firearm era.

In the middle and later part of this period, the armies of the various countries generally established three arms: infantry, artillery and cavalry. Among them, infantry was the main combat arm and the main force that decided victory or defeat (for this reason infantry was also the largest in scale of the above three arms, the largest in number, and the highest in proportion in the army). Although it had the strength of being able to carry out various kinds of combat on various kinds of terrain, it also had the weakness of a comparatively low speed of maneuver; artillery, although an auxiliary combat arm, created favorable combat conditions for the infantry and cavalry, and was in most cases indispensable. Its conspicuous shortcoming was its too low mobility; cavalry was a historical relic retained from the previous stage of tactical development and, although reformed, under increasingly effective firepower it still fell from its position as lord of the battlefield and could play a role only as an auxiliary combat arm. Its mobility, far higher than that of infantry and artillery, enabled it, besides undertaking such service tasks as reconnaissance and guard duty, also to undertake such combat tasks as pursuit and exploiting a victory; but if cavalry rashly launched a frontal charge against the opponent’s formation before it had been defeated by one’s own artillery and infantry, the only result obtained would be being “slaughtered” in large numbers by the opponent’s firepower. Of course, when the opponent’s formation had already wavered, or was struck from another direction, that was another matter.

It should be pointed out that, because large-scale combat in this period usually had to complete its preparation (especially the completion of the battle deployment) through a series of complex maneuvers, and during this time the side unwilling to carry out the combat might withdraw at any time, so that the combat did not take place at all, therefore, in this stage, the occurrence of large-scale combat often needed the “consent” of both sides.

In this historical period of about 3 centuries, the three basic forms of large-scale land (ground) combat — “annihilation combat,” “space-seizing combat” and “space-defending combat” — all developed to a certain degree.


I. The Development of “Annihilation Combat” Tactics

The basic problem faced by “annihilation combat” had always been how to successfully achieve the purpose of defeating the enemy and then annihilating him. In modern times, because after the enemy was defeated, cavalry specially organized to pursue the enemy and exploit the victory already existed in the units and could undertake the task of annihilating the enemy, in this period, in “annihilation combat,” the basic problem people paid attention to was how to defeat the enemy. At that time three typical tactical strategies appeared: first, the simple frontal attack; second, the frontal attack combined with a breakthrough; third, the frontal attack combined with a flank attack.

In this stage of tactical development, there were not many combats that achieved the purpose of “annihilating the enemy” by relying on the simple frontal attack alone. The large-scale combat of Breitenfeld in the Thirty Years’ War may be counted as one of them. In that combat, the Swedish–Saxon coalition army, under the command of the Swedish king Gustavus II, at the critical moment of the battle promptly used artillery fire to cover a resolute charge by its cavalry units, defeated the opponent and resolutely pursued and destroyed the enemy, achieving the combat purpose. Likewise the large-scale combat of Zusmarshausen, which took place in the Thirty Years’ War, is another example. In that combat, the French–Swedish coalition, which held an absolute superiority in numbers and morale, caught up with the withdrawing opponent’s rear guard and launched an unsparing attack, thoroughly defeating it. But somewhat puzzlingly, the basic tactical strategies used in the famous large-scale combats of Borodino and Waterloo were also simple frontal attacks (and the attacker was the world-renowned Napoleon, or perhaps he did not have the conditions to use other tactical strategies). Of course, when the tactical strategy of the simple frontal attack was used, the victor won mainly by relying on superior strength (combat capacity).

In this stage of tactical development, there were comparatively many “annihilation combats” that used the basic tactical strategy of “the frontal attack combined with a breakthrough.” The basic tactical strategies used in the battle of the Imjin River during the Wanli Korean War, the battle of Zorndorf and the battle of Minden during the Seven Years’ War, and the battles of Austerlitz and Lützen during the French Revolutionary and Napoleonic wars were all “the frontal attack combined with a flank attack.” Among them, the most typical was the large-scale combat of Blenheim (see Figure 3.22) during the War of the Spanish Succession (1701–1714).

On August 12, 1704, the commanders of the Anglo-Dutch coalition army of 56,000 men, Marlborough and Eugene, discovered that the Franco-Bavarian coalition army of about 60,000 under Marshal Tallard had deployed for battle near Blenheim, and immediately decided to annihilate this enemy. The Franco-Bavarian army’s forces were divided into three parts: on the left wing was the French army commanded by Marshal Marsin, in the center the French army commanded by Marshal Tallard, and on the right wing the Bavarian army commanded by Maximilian.

Marlborough and Eugene decided first to use part of their force to attack the Bavarian army commanded by Maximilian on the left wing and to attack the French army commanded by Marsin on the right wing, drawing off the Anglo-Dutch tactical reserve; then to use the main force to attack the center of the Franco-Bavarian army and destroy it. At 2 a.m. on August 13, the units of the Anglo-Dutch coalition army set out from their camp near Donauwörth. The British units commanded by Marlborough advanced smoothly and reached the high ground east of the Nebel stream at about 7 in the morning, began to make contact with the French advance guard, and began a long-range artillery duel with the Franco-Bavarian forces who were hurrying to complete their defensive deployment, while the Dutch units commanded by Eugene, because their line of advance was longer, did not reach their predetermined positions until about midday.


[Image — Figure 3.22: The large-scale combat of Blenheim. A sketch map with labeled positions for Eugene, Marlborough, the allies, Tallard, the village of Blenheim and the Danube, with blocks of troops and heavy arrows showing the attacks converging on the center.]



At 12:30 p.m., the units of Marlborough and Eugene launched their attack almost simultaneously. Marlborough first attacked the village of Blenheim (beside the river) and Oberglau (about 3 kilometers upstream along the river), in order to draw off the French reserve. Although the British army suffered heavy casualties, the combat purpose was achieved, and Tallard’s tactical reserve was continually transferred to the right wing. At about 4:30 p.m., Marlborough, with the cavalry squadrons he had in the center, began to carry out a breakthrough. After about an hour of fierce fighting, the enemy’s center was broken through (Tallard’s French units were routed and he himself was taken prisoner, and many soldiers drowned in the Danube while running away). Realizing that defeat was already unavoidable, Marsin and Maximilian took advantage of the night, before the Anglo-Dutch army had completed the encirclement of the left wing (see Figure 3.22), to withdraw most of their troops from the combined grip of Eugene’s and Marlborough’s units. The losses of the Franco-Bavarian army were 38,600, including killed, wounded and captured, and those of the Anglo-Dutch coalition army 12,000. Before this, in the history of coalition operations by several countries, one could perhaps find no better example of conduct than Marlborough and Eugene in this large-scale combat. The prestige of the standing army of France, so long victorious in that age, was thoroughly broken.

As one constituent part of the Austerlitz campaign, the large-scale combat of Austerlitz was another example of success using the basic tactical strategy of “the frontal attack combined with a breakthrough attack” (see Figure 3.23).

Before the combat was triggered, the total strength of the Russo-Austrian (Austrian) coalition was over 86,000, of whom the Russians were over 53,000 and the Austrians over 33,000, with 350 guns in all. The total strength of the French army was over 73,000, with 250 guns. The two sides faced each other across a line at the town of Austerlitz (today a small town southeast of Brno in the Czech Republic) and to its southwest.

The Russo-Austrian coalition believed — more exactly, the Russian tsar Alexander believed — that, faced with the Russo-Austrian coalition holding a superiority in strength, the French army had no ability at all to attack and would soon withdraw in the direction of Vienna. Based on this judgment, the Russo-Austrian coalition planned to use part of its force to pin down the northern wing of the French army, and with three-fifths of its total force on the southern wing to break through the French defense first in the sector between the Pratzen Heights and the Satschan Lake, then to circle around the French army’s right wing and cut off its retreat to Vienna, gathering and destroying the French army in the area south and east of Brno.


[Image — Figure 3.23: Diagram of the situation of the two sides before the large-scale combat of Austerlitz. A terrain map with English labels and a legend reading “The Battle of Austerlitz, Situation 0600, 2 December 1805,” showing French and Allied corps with their strengths (for example Napoleon 73,200; Alexander 65,700; Davout 6,000), the Pratzen Heights, Satschan Lake and the villages, with dotted and solid arrows for the intended movements.]



The intention of the French commander-in-chief Napoleon was: first, to induce the enemy to direct the main direction of his attack at the weakly defended southern wing of the French army, that is, the sector between the Pratzen Heights and Satschan Lake; then, taking advantage of the shift of the Russo-Austrian army to the south and the emptiness of its center, to concentrate the main force of the French army and break through in the center section, seizing at all costs the key point of the area, the Pratzen Heights; and then, with the French main force that came down from the heights as the hammer, and Satschan Lake and the marshy zone around it as the anvil, to destroy the main force of the Russo-Austrian army in the area between the Pratzen Heights and Satschan Lake. For this purpose, Napoleon decided to concentrate two-thirds of all his force in the northern part of the battlefield, while on the same width of front in the southern part he deployed only one-third of the total force.

At about 7 a.m. on December 2, 1805, according to the combat plan, the Russo-Austrian coalition, drawn up in a dense battle formation, deployed on a front of about 12 kilometers and at the same time launched an attack against the French army.

On the southern part of the battlefield, the advance of the Russo-Austrian main force went very smoothly. Because only the units of the French IV Corps defended this sector, the Russo-Austrian coalition held a numerical superiority of about 4:1 in strength; they quickly stormed Telnitz on the east bank of the Goldbach and advanced to Sokolnitz on the west bank of the Goldbach, forcing the French gradually to fall back. According to Napoleon’s conception, after the combat began, the Russo-Austrian main force was to be pinned down on the southern part of the battlefield, and as soon as an opportunity appeared, a decisive blow was to be delivered to it in the center section. But the course of the battle went beyond Napoleon’s expectations: the Russo-Austrian advance developed so swiftly that it quickly reached the west bank of the Goldbach and formed a certain threat to the French positions in the southern section.

To stop the Russo-Austrian coalition from breaking through the French positions in the southern section, and at the same time to attract the other side to put still more troops into this direction, Napoleon ordered the French III Corps of the second echelon, deployed behind that sector, to be rapidly committed to battle, striking from the southwest at the left flank and rear of the enemy. Because the fresh, keen force suddenly carried out a fierce counterattack, the Russo-Austrian units that had already crossed the Goldbach were forced to withdraw toward the east bank of the stream.

Seeing that the attack of the Russo-Austrian main force was blunted, the Tsar, the actual commander-in-chief of the Russo-Austrian coalition, ordered one corps of the Russian army located on the Pratzen Heights to go to reinforce the Russo-Austrian units of the southern wing, the purpose being to guarantee the safety of the right wing and rear of the Russo-Austrian units of the southern wing while strengthening the attacking power there.

The moment that Napoleon had been waiting for had finally come. At about 9 a.m., through the gradually dissipating morning mist, he saw the Russian army withdrawing from the Pratzen Heights, and so immediately ordered IV Corps to turn to the attack with 2 divisions of its left wing and quickly occupy the heights from the north side of the Pratzen Heights. Although another division of that corps was at the same time, together with III Corps on its right, resisting the Russo-Austrian main force, so that the attacking force was not strong, because the Russian army had already prepared to withdraw from the position and had no heart to fight to the death, the French advanced smoothly and occupied this key point after only a short battle.

As soon as the Pratzen Heights changed hands, Alexander at once realized his mistake, and so, with the assistance of Kutuzov, he ordered all the reserves that could be used to be brought up, in an attempt to retake the heights. Fierce cavalry fighting developed near the heights. In the back-and-forth struggle, the Russian army once climbed the heights again, but the light cavalry of the French Guard arrived in time and drove it back again. Then the Russian army again committed cavalry units to a fierce counterattack. At the critical moment, Bessières, leading part of the heavy cavalry of the French Guard, arrived in time and carried out a flank counterattack against the Russian army, driving it back. By about 11 o’clock, after 2 hours of back-and-forth struggle, the Russian army, having had four fierce counterattacks all driven back by the French, finally no longer had the strength to launch a counterattack against the Pratzen Heights.

At the same time, the fighting on the northern section of the battlefield was also very fierce. The French V Corps and I Corps, with the cooperation of Murat’s cavalry corps, stubbornly beat back the repeated assaults of 2 corps of the Russo-Austrian coalition and still firmly held their positions. After severely weakening the attacking capacity of the Russo-Austrian army, Murat’s cavalry corps and Lannes’s V Corps even resolutely carried out a counterattack, driving the attacking Russo-Austrian units back to their starting positions.

The Russo-Austrian coalition was beaten back by the French in the middle and northern parts of the whole line. Only the main force in the south, pinned down by part of the strength of the French III Corps and IV Corps, was in a disadvantageous situation of being isolated and protruding between the Pratzen Heights and Satschan Lake. Its left wing was marsh and lakes, and its right wing and rear were threatened by the French who occupied the Pratzen Heights, so its situation was very dangerous. Napoleon keenly discovered this favorable opportunity. After the French units had firmly settled on the Pratzen Heights, he resolutely ordered all the French units on the Pratzen Heights to turn at once to the attack, to carry out a fierce assault against the central part of the Russo-Austrian coalition, in order to cut the Russo-Austrian army open from the center and split it into northern and southern parts that could not coordinate with each other. At the same time, he also ordered that the artillery units that could be assembled be rapidly brought up onto the heights, to support the all-line counterattack the French were about to launch.

The French soldiers carrying out the splitting mission shouted and rushed down from the slopes of the Pratzen Heights. Once the splitting of the Russo-Austrian army was completed, Napoleon commanded the main force of the French army to launch at once an all-line attack on the flanks and flank-rear of the 3 corps of the Russo-Austrian southern wing. Faced with this irresistible torrent, the Russo-Austrian units collapsed utterly. Only a small number of troops fled toward Brno; the greater part of the force was driven into the marshy zone between Satschan Lake and Moenitz Lake. Not many of these units were able to escape; they were driven onto the lake surface that had just frozen over, where men, horses, carts and guns jostled one another in a crush; just then, the French artillery on the Pratzen Heights began to bombard the lake surface fiercely. In an instant the ice broke and the guns overturned, and men fell into the water (it is said that several thousand were buried in the lake, but modern salvage shows there were not so many). In this completely passive situation, unable to resist, the Russo-Austrian soldiers had no recourse but to lay down their weapons one after another and surrender. At 4:30 in the afternoon, it began to snow lightly in the sky. Napoleon rode over the battlefield on horseback, and the large-scale combat of Austerlitz came to an end with the brilliant victory of the French army.

In the battle of Austerlitz, the Russo-Austrian losses exceeded 27,000, of whom over 15,000 were killed and over 11,000 captured. They also lost 186 guns and 45 regimental colors. The French army had only 1,350 killed and 6,940 wounded, and lost 1 regimental colors.

Obviously, the key to this large-scale combat was the breakthrough and splitting carried out by the French army, relying on the Pratzen Heights, against the central part of the Russo-Austrian coalition, and the all-line attack carried out afterward. And the French breakthrough and splitting action was conditional, namely that it was carried out relying on the Pratzen Heights, which dominated the surroundings. The reason the French army was able to take hold of this support, the Pratzen Heights, was that it seized the Pratzen Heights while the Russo-Austrian army was adjusting its dispositions.

In this stage of tactical development, there were more “annihilation combats” that used the basic tactical strategy of “the frontal attack combined with a flank attack.” The basic tactical strategies used in the battle of Fornovo and the battle of Ceresole in the Italian wars, the battle of Suncheon in the Wanli Korean War, the first battle of Nördlingen in the Thirty Years’ War, the battle of Malplaquet in the War of the Spanish Succession, the battle of Leuthen and the battle of Zorndorf in the Seven Years’ War, and the battles of Hohenlinden, Jena, Auerstedt, Friedland and Bautzen in the French Revolutionary and Napoleonic wars were all “the frontal attack combined with a flank attack.” Among them, the battle of Leuthen was the most representative (see Figure 3.24).


[Image — Figure 3.24: Diagram of the course of the large-scale combat of Leuthen. A sketch map with a small legend at the upper left and rows of blocks, with arrows showing the Prussian oblique approach from the northwest and the Austrian line facing west.]



On December 5, 1757, the Austrian army of nearly 65,000 men under Prince Charles (84 infantry battalions and 144 cavalry squadrons) set up a north–south defensive line on the rolling countryside only a few kilometers from Breslau, the line facing west and about 8,000 meters long. Although both wings were protected by cavalry, it was inconvenient to shift forces. On the left side and behind the line was a small river. The Austrian center took Leuthen as its fulcrum; the left wing was commanded by General Nadasdy, with a stretch of ground between it and the small river. The right wing was commanded by General Lucchesi, and the Austrian reserves were deployed behind the left, to guard against Frederick II’s flank attacks, in which he was most skilled on favorable terrain. The Austrian right wing was deployed on a marshy ground. The total strength of the Prussian army under Frederick II was only 39,000 (48 infantry battalions and 128 cavalry squadrons), but compared with the Austrian army, he had one advantage — familiarity with the terrain — because a few years earlier the Prussian army had held autumn maneuvers here. Frederick II knew that in front of the right side (north side) of the Austrian army there was a high ground called Borne, which could be used to block the enemy’s line of sight, so that the troops could carry out maneuvers secretly and strike at the Austrian left wing. Frederick II led his units into the battlefield from the northwest toward the southeast; first in a fight on the guard position he broke the 5 regiments of Austrian cavalry and occupied the Borne heights. Using the cover of the Borne heights, he carried out a feint toward the Austrian right wing with his left-wing column [made up of 4 columns (the inner 2 of infantry, the outer 2 of cavalry)]. The right-wing column (the main force), formed of the cavalry commanded by General Zieten and the infantry commanded by Prince Moritz, advanced obliquely to the right toward the Austrian left wing (the south wing). Because the Borne heights were in front of the Austrian right wing (the north wing), its right-wing commander, General Lucchesi, mistook the feinting Prussian force in front of him for the enemy’s main force and reported several times to Prince Charles and Marshal Daun, so Charles shifted a reserve of 9 battalions from the left (south) flank to the right (north), further weakening his own left wing (south wing).

At 1 p.m., when the right-wing column advancing under the concealment of the Borne heights passed the left tip of the Austrian line, Frederick II at once ordered his infantry to turn left and form in line to attack the enemy in front. This was the Austrian army commanded by Nadasdy. Taken by surprise, Nadasdy, while reporting to Prince Charles, tried at the same time to carry out a counterattack with his cavalry units, but was beaten back by the Prussian infantry; in about half an hour the Austrian left wing under Nadasdy was smashed, and Prince Charles had to contract his south wing, swinging the whole line from facing west to facing south with Leuthen village in the center as the pivot.

At 3:30 p.m., the second phase of the battle began; the attack on Leuthen village became the focus, and the Austrians, relying on their numbers, held it to the death, a large force crowding together around Leuthen. The Prussian Guard brigade of Mollendorf, after great hardship, occupied the village through several charges, but the Austrians only withdrew a little to the north and continued their stubborn defense, and the Prussians, unable to break out of the village, were in danger of the battle bogging down.

At about 4 p.m., the battle entered its third phase. General Lucchesi of the Austrian right wing (north wing), with the main force of 70 squadrons, completed his concentration at a position west of Leuthen village in the center, facing south, preparing to launch a powerful counterattack against the left flank of the Prussian infantry main force near Leuthen. But they did not know that their position was exactly between Leuthen village and the 40 squadrons of cavalry of the Prussian General Driesen farther west. When the Austrian cavalry launched its counterattack, the Prussian cavalry at once launched a flank attack on it from its outer flank. In an instant the Austrian cavalry’s battle formation was in great disorder, and General Lucchesi died in the ranks. The victorious Prussian cavalry went on to attack the Austrian main force in the center, and at this moment Frederick himself and General Zieten, leading hussar cavalry, had already returned to the rear of the Austrian main force; the Austrian line in the center and left wing as a whole was also beaten, and the Austrian army collapsed. Frederick took advantage of the victory to launch a resolute pursuit, turning, for the first time, the victory in battle into a victory in the campaign. Although the Prussian army was very tired after the battle, its morale was high, and it pursued through the night shouting the watchword. In this battle the Prussian army lost about 6,150 men, while the Austrian army lost 22,000 on the battlefield.

The Austrian army suffered a devastating blow: more than 12,000 men were captured, 6,750 were killed or wounded, and several thousand more scattered. Frederick captured 116 guns and 51 flags. About half of the Austrian army’s original strength returned to its winter quarters in Bohemia. Five days later Breslau surrendered, and the Austrian army had more than 17,000 men taken prisoner, which ended the campaign named for this battle.

In fact, what played the key role in this combat and was greatly praised by later generations as “Frederick the Great’s ‘oblique attack tactics’” was a flank attack under the conditions of line tactics, and the feinting attack carried out by his left-wing units was (under the conditions of line tactics) a frontal attack. It can be seen that in this combat the tactic used by Frederick the Great was still the basic tactical strategy of “the frontal attack combined with a flank attack.”

To go further: in the “annihilation combats” described above that used the basic tactical strategy of “the frontal attack combined with a flank attack,” the direct purpose of the flank attack was often not to achieve encirclement (in order to destroy the defeated enemy) but to defeat the enemy.



II. The Development of “Space-Defending Combat” Tactics

The basic problem faced by “space-defending combat” in this period was: how to hold the target space while being able to preserve one’s troops. For if one cannot preserve the troops, there is no question of holding the target space. And the precondition for preserving troops is to make the enemy (when seizing that target space) suffer such heavy losses that he gives up this combat (that is, gives up the intention of seizing that target space). Therefore the basic problem faced by “space-defending combat” at this stage was often how to make the enemy (in seizing the space) suffer heavy losses, so that he was willing to give up the intention of seizing the target space. To solve this problem, two typical basic tactical strategies appeared at that time: one was to defend the target space itself directly; the other was to defend the approaches to the target. Of course, when the opponent used the tactical strategy of the “long siege,” there was also the strategy of countering the “long siege,” but this strategy was a kind of logistical–tactical comprehensive strategy, in which logistical factors outweighed tactical ones, and this book does not study it.

“Directly defending the target space itself” was a traditional tactical strategy. It was usually used when the target space was favorable for defense. In this stage of tactical development, there were not many “key-ground defense combats” that used this basic tactical strategy; they mainly were the battle of Wangjing (Hancheng) and the battle of Namwon fought by the Ming–Korean army during the Wanli Korean War, the battle of Rocroi fought by the Flanders army during the Thirty Years’ War, the battles of Rossbach and Torgau fought by the Prussian army during the Seven Years’ War, the battle of Long Island and the battle of Ticonderoga fought by the American army during the American War of Independence, the battles of Valmy and Leipzig fought by the French army during the French Revolutionary and Napoleonic wars, and so on. Among them, the battle of Rossbach was the most representative (see Figure 3.25).

On the side of the Rossbach battle, the Franco-Austrian (Austrian) coalition army, led by Marshal Soubise of France and Prince Hildburghausen of Austria, totaled about 41,000 men (of whom about 30,000 were French and about 11,000 Austrian/Imperial), while their opponent — the Prussians under Frederick — had only about 22,000. Because the French and Austrians held a 2:1 superiority in strength, Soubise and Hildburghausen decided to attack, planning to go around Frederick’s left wing, cut off his line of retreat and end the war in a single blow. On November 5, 1757, the large-scale combat of Rossbach, as one component of the Rossbach campaign, began.


[Image — Figure 3.25: Diagram of the large-scale combat of Rossbach. An old engraved map with the city of Breslau marked at upper left, showing a river and lines of troop dispositions drawn as rows of small marks across the countryside.]



The battle of Rossbach was one of the battles in which Frederick gained the advantage with very few troops. The battlefield was north of the Saale; the Prussian defensive line ran north–south, facing west. Because the Prussian forces were at a great disadvantage in strength, the Franco-Austrian commanders judged that Frederick might withdraw to avoid battle.

At 11 a.m., the Franco-Austrian army moved eastward in 3 columns, attempting to insert themselves between the Prussian dispositions and the Saale, to block their exit from the battlefield and attack their southern wing. At noon, Frederick, having judged the Franco-Austrian direction of attack, ordered his units to prepare to meet the battle, while the Franco-Austrian army, thinking the Prussians were beginning to retreat, hurried its units forward to make contact. In fact, Frederick was planning to concentrate troops on the right wing (the north wing) under the cover of a series of small hills in front of it, secretly, and to draw his left wing back, luring the Franco-Austrian army into the trap between the south of the Prussian position and the Saale and destroying it. The Franco-Austrian army had never noticed this, and before its three marching columns had even been deployed, it was struck by a sudden attack of 4,000 cavalry under the Prussian general Seydlitz, and the leading units were beaten. But Seydlitz, after his first success, did not press the fight fiercely but stopped while he was ahead, because the Franco-Austrian army still had an enormous superiority in numbers, and if it were pressed too hard it would, on the contrary, easily form a stalemate. The real blow came from the Prussian infantry, which had already completed a rotating movement, changing the front facing west into one facing south. Under the cover of the fire of 18 heavy guns on the high ground, Frederick’s brother, Prince Henry of Prussia, led 7 infantry battalions in a charge toward the already tangled Franco-Austrian army, and at the same time Seydlitz’s cavalry, after reorganizing, again circled back to the rear of the Franco-Austrian army and turned the battle into a slaughter. Immediately after that, the Prussian army concentrated its main force, echelon after echelon, and continuously attacked the enemy’s main force from the left wing. Although the battle of Rossbach opened fire only at half past three in the afternoon, by 4:30 the outcome of the battle was already entirely decided. The Prussians, under the cover of artillery fire, carried out continuous attacks on the collapsing Franco-Austrian army. The Franco-Austrian retreat turned into a rout; within an area of 40 kilometers around, there were defeated troops everywhere. Because discipline had collapsed, these defeated troops became startled birds. Frederick did not launch a pursuit, the reason being that night was about to fall, and Frederick was anxious to hurry back to Silesia, where the situation was critical. But within an hour and a half the Franco-Austrian army had lost about 10,150 men (of whom 3,000 were killed or wounded and 5,000 captured), including 8 generals and 300 officers. It also lost 67 guns, 7 national flags and 15 regimental flags. The Prussian army lost only 541 (165 killed, 376 wounded).

Because he had defeated the attacking enemy, Frederick held the Rossbach area and left the Prussian army a certain room for campaign maneuver.

The tactical strategy of “defending the approaches to the target space” was a comparatively new tactical strategy, usually used when the target space was unfavorable for defense, or when the main force was at a certain distance from the target space. The use of this tactical strategy led to a new combat phenomenon — the appearance of a combat area separated from the target space. In this stage of tactical development, there were many “key-ground defense combats” that used this basic tactical strategy; the main ones were: the battle of Bicocca and the battle of Pavia fought by the Spanish army during the Italian wars, the battle of Turin fought by the Anglo-Austrian coalition army during the War of the Spanish Succession, the battle of Rocroi fought by the Spanish army during the Thirty Years’ War, the battle of Kolin fought by the Prussian army during the Seven Years’ War, the combat during the American War of Independence, and the battle of Dresden fought by the French army during the French Revolutionary and Napoleonic wars. Among them, the battle of Turin was the most representative.

Turin was a major town in northern Italy, defended by a force of 15,000 men of the Anglo-Austrian (Austrian) coalition. In the middle of May 1706, a French army of 80,000 men operating in northern Italy began to besiege the city. Two months later, Marshal Prince Eugene of Austria, commanding 42,000 men, began to relieve Turin. Because the French had already built a line of circumvallation — defensive works — around Turin, in order to lift the siege of Turin the Anglo-Austrian coalition would have to attack and break the French encirclement. Obviously, it would not be easy for this force of less than 60,000 men to defeat by attack an enemy that was much stronger than itself and held firmly by relying on works.

After a reconnaissance, Prince Eugene discovered that on the west side of Turin there was a stretch where the French had not yet completed their works; because the French considered that the enemy could not attack in this sector, the defense there was comparatively weak. Prince Eugene therefore planned to carry out a feint attack on the east side of the city with part of his force, in order to draw the attention of the French army, and to have part of the garrison inside the city attack the rear of the French in this sector from within the city, while he himself concentrated most of his force to carry out the attack on the French in this sector.

A few days later, Prince Eugene, by a secret maneuver, concentrated a force of about 30,000 men and launched the main attack on the 8,000–10,000 French troops defending this sector. He deployed the infantry in two lines, with cavalry following behind the infantry, also deployed in two lines. The Austrian army east of the city first launched the feint attack, and the garrison of Turin also attacked the French from the rear at the same time; pinned down by these actions, the main force commanded by Prince Eugene quickly broke through the French defense in the sector west of the city where the French had not completed their works. The French reinforcements that arrived were also destroyed one by one by Prince Eugene’s units in the course of their arrival in succession, the French line collapsed all along, and the siege of Turin was broken. In this combat, the Anglo-Austrian army destroyed 10,000 French at the cost of more than 3,000 casualties, not only preserving Turin but also ending French rule in northern Italy.



III. The Development of “Space-Seizing Combat” Tactics

The basic problem faced by “space-seizing combat” in this period was how to apply appropriate basic tactical strategies against the basic tactical strategy the opposing side used to defend the target space. At that time, because the opposing side used two typical tactical strategies — one, directly defending the target space; the other, defending the approaches to the target space — “space-seizing combat” likewise produced two typical basic tactical strategies: one, when the opponent defended the target space directly, to use the tactical strategy of “directly attacking the target space”; the other, when the opponent defended the approaches to the target space, to use the basic strategy of “directly attacking the defending troops.”

Because at this stage there were not very many combats in which the opposing side used the tactical strategy of “directly defending the target space,” the number of “space-seizing combats” using the tactical strategy of “directly attacking the target space” was also not very large. The basic tactical strategy used in the battles of Pyongyang, Ulsan and Jiksan carried out by the Ming (China)–Korean coalition army during the Wanli Korean War, the battle of Lützen carried out by the Swedish army during the Thirty Years’ War, the battles of Lobositz and Gross-Jägersdorf carried out by the Prussian army during the Seven Years’ War, the battles of Trenton and Princeton carried out by the American army during the American War of Independence, and the battles of Piedmont and Lodi carried out by the French army during the French Revolutionary and Napoleonic wars was “directly attacking the target space.” Among them, the battle of Pyongyang during the Wanli Korean War was the most representative.

The total strength of the Japanese army defending Pyongyang and its surrounding area was over 24,000, commanded by Konishi Yukinaga (小西行长), commander of the Japanese 1st Army Corps. Of these, the forces directly defending the city of Pyongyang were the unit of Sō Yoshitoshi (宗义调) with 5,000 men, the unit of Matsuura Shigenobu (松浦镇信) with 4,000 men, the unit of Ōmura Sumitada (大村纯忠) with 2,000 men, and other units, over 11,000 in all; on Moranbong (牡丹峰) north of the city about 2,000 men were stationed, supporting one another by relying on the strong terrain. In addition, there was Ōtomo Yoshimune (大友义), commanding more than 6,000 men, stationed at Hwangju (凤山).

On February 5, 1593 (the 5th day of the first lunar month), the Ming army surrounded the city of Pyongyang with nearly 45,000 men and began to make preparations for assaulting the city (see Figure 3.26).

At that time the city of Pyongyang consisted only of the part west of the Taedong River, in the shape of an irregular trapezoid, with city walls built around it. On the east side of the city, close to the river, were two gates, Changqing and Datong; on the south of the city were two gates, Lu and Hantan; on the west of the city were two gates, Putong and Qixing; and on the north of the city was the Mitai Gate, of which the Mitai Gate on the north of the city had difficult terrain and was easy to defend and hard to attack.

In view of the Japanese dispositions and the terrain, the Ming commander-in-chief Li Rusong planned: the Jizhen roving general Wu Weizhong and the Liaodong deputy commander Cha Dashou, leading their troops (including part of the Korean monk soldiers), were to seize Moranbong north of the city before the general attack. In the general attack, an attack was to be made on the Hantan Gate south of the city; the center army, Yang Yuan, and the right army, Zhang Shijue, leading 10,000 troops, were to attack the Qixing Gate west of the city; the left army, Li Rubai, and the staff officer Li Fangchun, leading 11,000 troops, were to attack the Putong Gate west of the city; and Zu Chengxun, leading 10,000 Ming troops disguised as Korean troops to deceive the Japanese, was to attack the Lu Gate south of the city. Among these, the forces used to attack the south and the west of the city were comparatively large. Li Rusong, leading 9,000 troops, served as the reserve.

From February 6, the Ming army first fought three small-scale combats at Moranbong and other places outside the city of Pyongyang, clearing the outer perimeter of Pyongyang.


[Image — Figure 3.26: The large-scale combat of Pyongyang during the Wanli Korean War. A schematic map of the walled city of Pyongyang, between the Taedong and Putong rivers, with the gates named and the Ming commanders’ units and troop numbers marked outside the walls (for example Li Rusong 9,000, Li Rubai 11,000, Yang Yuan 10,000, Zu Chengxun 10,000), and Konishi Yukinaga’s 6,000 inside the city; a website watermark appears at upper left.]



At dawn on February 8, the battle to seize the main city of Pyongyang formally began. Because the Ming army had an absolute superiority in the strength of the attacking forces, especially in firepower of cannon, and the officers and men fought bravely, by noon the Ming army had made certain progress at the Qixing Gate and Putong Gate on the west of the city and the Hantan Gate on the south; when the Japanese transferred the troops defending the Lu Gate to support the other combats, the Ming troops attacking the Lu Gate took the opportunity to launch their attack and took the Lu Gate in one stroke. Almost at the same time, the Qixing Gate and Putong Gate on the west of the city and the Hantan Gate on the south of the city were also successively taken by the Ming army, and the Ming army, exploiting the victory, entered the city and fought fierce street fighting with the Japanese inside.

After a fierce battle of almost a whole day, the Japanese suffered heavy casualties, and the Japanese commander Konishi Yukinaga, seeing that the relief army did not arrive, had to prepare to break out. Just at this time, the Ming commander Li Rusong, in order to avoid heavier casualties from continuing the assault on the city, also sent an envoy to ask the Japanese to withdraw from Pyongyang, and Konishi Yukinaga immediately agreed and, at night, led his remaining troops out of the city and fled. The Ming and Korean armies blocked and ambushed part of the Japanese who fled southward, and subsequently recovered the four provinces of Hwanghae, Pyongan, Gyeonggi and Gangwon.

According to Korean historical records, in this battle not only was Pyongyang recovered but over 10,000 Japanese were destroyed and prisoners were countless, and the fugitives were not even one-tenth of the total. The relevant Japanese account12 also points out that in the battle of Pyongyang, the Japanese 1st Army Corps commanded by Konishi Yukinaga lost over 11,300 men, and when it withdrew to Hanseong (Hanyang) only 6,600 remained, a loss of nearly two-thirds.

In this stage, because the defending side in “space-defending combat” mostly used the tactical strategy of “defending the approaches to the target space,” most “space-seizing combats” also used the tactical strategy of “directly attacking the opponent’s defending troops.” The battle of Ravenna and the battle of the Garigliano carried out by the French army during the Italian wars, the battle of Lützen carried out by the Swedish army during the Thirty Years’ War, the battles of Prague and Gross-Jägersdorf carried out by the Prussian army during the Seven Years’ War, the battle of Guilford carried out by the American army during the American War of Independence, and the battles of Piedmont and Lodi carried out by the French army during the French Revolutionary and Napoleonic wars all used the tactical strategy of “directly attacking the opponent’s defending troops.” Among them, the large-scale combat of Prague carried out by the Prussian army in the Seven Years’ War has a certain representativeness (see Figure 3.27).


[Image — Figure 3.27: Diagram of the large-scale combat of Prague. A map with a German-language legend (“Erläuterung”) distinguishing Prussian and Austrian marches, main attack directions and first and last battle positions, showing the city of Prague at the left, the Moldau (Vltava) river and the heights and villages east of the city, with place names such as Schwerin, Keith and Ziethen marked.]



In order to defend Prague, Prince Charles of Austria divided the Austrian forces defending Prague (about 70,000 men) into two parts, of which the main force was commanded by himself, defending the main city of Prague, and the other part was commanded by Duke von Browne; relying on Mount Tabor (Tábor) east of the Vltava outside Prague and starting from the southern bank of the bend of the Vltava, they built a defensive line along the line from the east of Prague city to Mount Žižka south of the city, the focus of the defense being Mount Tabor on the left wing.

On May 6, 1757, the Prussian army led by Frederick, about 65,000 strong in all, suddenly appeared on the Prosek heights west of the Vltava. At this time he had already detached General Keith, leading 30,000 Prussians, to make a circling attack on the south gate of Prague. The troops under his own command carrying out the frontal attack were only about 35,000. In order to attract the Austrians’ attention so that they would have no time to shift forces, the Prussian army first placed the main force of the frontal attack on the left wing, and tried to cross the Vltava by going over the “dry valley” and break through the Austrian defense on Mount Žižka. This task was given to the old marshal Schwerin.

At 7 in the morning, Schwerin ordered 40 guns to be dragged out of the hidden woods, and began to suppress the Austrian defenders in the south with powerful fire. He also, in the typical orderly Prussian style, set about carrying out this river-crossing battle. In order to strengthen the defense of Mount Žižka, the Austrian general Duke von Browne transferred 6 infantry regiments, 12,000 men in all, from the Tabor position to Mount Žižka.

After the two sides had fired at one another with guns and cannon for about two hours, the besieged Austrian army had already used up the greater part of its ammunition, whereupon Prince Charles ordered the units not to fire on their own without his order and by all means to save ammunition. Seeing that the Austrian fire had clearly weakened, Schwerin considered that the moment for attack had come, and so ordered General Hans Karl von Winterfeldt (汉斯·卡尔·冯·温特菲德) to lead 3 infantry regiments through the “dry valley” under the cover of artillery fire.

However, as soon as the Prussian infantry stepped into the so-called “dry valley,” they found that the situation was entirely not what they had imagined. This stretch of valley land, 120 meters wide, had in fact become damp mire because of a heavy rain several days earlier; from the outside one could not tell, but once one stepped in one could not pull one’s feet out. The Prussian army, proud of its marching speed of 120 steps a minute, suddenly fell into a desperate situation in which it could not move. Seeing this opportunity, von Browne ordered all the Austrian artillery and smoothbore infantry to concentrate their fire and open fire on the Prussian army in the valley. General Winterfeldt tried to inspire the morale of the officers and men, and just then Winterfeldt’s calf was hit by a bullet and he fell into the mire. Having lost their commander, the Prussian units, exposed without cover to the Austrian fire, began to drop their regimental colors and scatter; seeing this, Schwerin at once leapt down from his horse, ran into the scattering Prussian army, picked up a regimental color and tried to make his soldiers restore order. Just then a cannonball flew over and blew this 73-year-old old marshal to pieces.

After the left-wing units lost Schwerin’s command, the Prussian army began to waver and halted the river-crossing battle. After discovering that the Prussian army had fallen into an unsteady state, von Browne at once seized the opportunity and carried out a large-scale counterattack, transferring 20,000 Austrian troops deployed in the center to the east to wipe out the Prussian army that had suffered a setback. However, General von Browne, who led the troops in person through the marshy ground, also, because he too had fallen into the mire, was severely wounded by shell fragments and was carried back into the city of Prague, and soon, gravely wounded, died, so that Prince Charles had to take command in person to fight.

Frederick at once discovered the opportunity. On the one hand he ordered General Hans Ernst Karl Graf von Zieten (汉斯·恩斯特·卡尔·格拉夫·冯·齐腾) to take over command of the Prussian left wing, and on the other hand he ordered the Prussian forces under Prince Bevern of Brunswick to launch an attack at once on the central part of the Austrian defensive line.

Under the command of Prince Bevern, about 22,000 Prussian infantry at once burst into the emptied central part of the Austrian line, forcing Prince Charles to throw in all his reserves, which created an opportunity for Zieten on the right wing. Not long after noon, a Prussian dragoon and cavalry unit commanded by Zieten crossed the Vltava quietly, by the method of laying straw over the dry riverbed far south of the battlefield. These cavalry, about 7,000 men, suddenly appeared on the flank and rear of the Austrian units. At the same time, the Prussian left-wing units, after a fierce attack, also took the strong fortress of Mount Tabor.

In order to prevent the Prussians from putting more forces into the attack on the basis of the valley land to the south, the Austrian army urgently recalled the units that were carrying out the counterattack, and throughout the afternoon both sides fought fiercely around this muddy dry riverbed, with extremely heavy casualties. At about 3 p.m., the 30,000 Prussians commanded by General Keith finally circled back from the west to the outside of the south gate of Prague city; this startling news made Prince Charles decide to give up the units of von Browne that were still fighting in the north and withdraw them back into the main city of Prague to hold to the death. Thereupon the Austrians outside the city began to abandon their guns and positions and withdraw into Prague city. The remnants of the Austrian army that had been abandoned outside the city by their marshal, finding that they had been abandoned, also quickly lost their will to fight and collapsed. This battle finally ended, in the glow of the setting sun, with the Prussians’ pitiful victory.

In this battle both sides suffered heavily: the Austrians totaled 23,400 killed, wounded and captured (including the 10,000 abandoned outside the city who surrendered, who had been commanded by von Browne), and the Prussians also had 14,300 casualties. This battle turned Prague into a besieged city, and for the Prussian army to take Prague was only a matter of time.

The highlight of this combat was that Frederick seized the opportunity of the Austrian army shifting its forces east to counterattack, and rapidly assembled forces to attack the emptied center of the Austrians (this action was later called the “Prague maneuver” by later generations), thereby defeating the Austrians.

In addition, in the “space-seizing combat” of this stage of tactical development, we can also see another typical tactical strategy — the role of the long siege. This is a basic tactical strategy closely linked with the basic tactical strategies. Among them, the Yorktown battle in the Yorktown campaign during the American War of Independence is the most representative.

The British force commanded by Cornwallis garrisoning Yorktown numbered about 9,000. Because the broad York River covered the north side of Yorktown, the British needed to defend only the south side of Yorktown — the only approach to Yorktown — to ensure that Yorktown was safe. To this end, they built on the south side of Yorktown a line that included 7 redoubts and a series of linked defensive works. The Franco-American allied force of nearly 16,000 commanded by Washington [including 7,000 men of the “Continental Army” (the American regular army), 2,100 militia and 6,800 French] set out from Williamsburg on September 21, and at dawn on September 28 suddenly surrounded Yorktown (for the plan of the American attack on Yorktown, see Figure 3.2813).


[Image — Figure 3.28: Plan of the large-scale combat of Yorktown drawn by the American army in 1875. A black-and-white map headed “Siege of Yorktown, Oct. 1781,” showing the town on the York River with ships, the British lines, and the French and American camps, batteries and approaches, with many small place and unit labels in English.]



First, the Franco-American allied force established a position about 700 meters from the British positions (the maximum range of British guns at the time), surrounded the British units, and fired on the British positions with guns. After 15 days, as the British ammunition was consumed in large amounts and could not be replenished, their resistance also gradually weakened.

On October 14, Washington sent out two columns, which launched attacks on the westernmost No. 9 and No. 10 redoubts of the British line respectively. That evening, the French and American units carrying out the attack took No. 9 and No. 10 redoubts. Relying on these two redoubts, the Franco-American allied force again established a second position at a still closer distance from the British positions — only about 350 meters — and continued to surround the British units. After the Franco-American forces struck with fiercer artillery fire than before, the situation of the British units deteriorated rapidly, and, with no hope of relief, on October 17 the British commander Cornwallis proposed surrender. After two days of negotiations, the surrender ceremony was held on the 19th. At this point, the battle of Yorktown, after a siege of about 20 days, ended with the surrender of the British and the victory of the Franco-American coalition.

As described above, owing to the characteristics of firearms in this period, no matter what the comparison of the strength of the two sides in combat, the numbers of casualties of the two sides were about equal before the troops of one side collapsed. Victory or defeat depended, to a considerable degree, on spiritual factors. Whichever side could hold out to the end would win, and the side that retreated first was the loser. Therefore, when carrying out large-scale combat, the focus of the commander’s attention was often to defeat the other side by a decisive tactical action and, after defeating the other side, to carry out a resolute pursuit to gain victory. Just as Marlborough did at Blenheim, Prince Eugene at Turin, Frederick the Great at Prague, Rossbach and Leuthen, or Napoleon at Austerlitz.
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Chapter 4 — The Emergence and Development of (Firearm-Era) Skirmish-Line Tactics

On September 20, 1854, during the ninth Russo-Turkish war (usually called the “Crimean War”), a large-scale combat took place on the banks of the Alma River between the Anglo-French-Turkish coalition force under the British Lord Raglan (about 55,000 men, 112 guns), which was advancing toward the Russian naval base of Sevastopol in the Crimea, and the Russian force under Prince Alexander Menshikov that tried to block their advance (about 35,000 men, 84 guns).

At that time the Russian army still used typical line tactics: in defense it used dense battalion lines, and in attack it entered combat in battalion columns, deploying into dense company lines at 200–300 meters from the enemy and then approaching the enemy at a fixed pace;1 whereas the British, French and Turkish coalition, in both attack and defense, used a thin line (that is, the skirmish formation, with an interval of 2–3 meters between soldiers; in the attack they deployed into this battle formation when still 500–600 meters from the enemy). In this combat the Anglo-French-Turkish coalition, at the cost of 2,562 casualties (of whom 422 were killed), defeated the Russians (Russian casualties 5,709, of whom about half were killed) and opened the road to Sevastopol. On November 5 of 1854, the Russians and the Anglo-French-Turkish coalition again fought a large-scale combat near a village in the Crimea called Inkerman. The correspondent Russell of the British Times reported this combat very vividly: “The crack of rifles, the roar of guns, flying shell fragments, a deafening din. The charge rose high, the Russians attacked fiercely, one wave following another, a field of slaughter. The brave were brave indeed, the fighting now running, now halting, corpses strewn across the field, the line of battle in the balance.” In this combat the Anglo-French-Turkish coalition again defeated the Russians at the cost of 3,319 casualties (of whom 709 were killed). Russian casualties reached 10,729, of whom more than 5,000 were killed. The ratio of the casualties of the two sides was 3.2:1, and the ratio of the killed was 7:1. In the above combats, although the Russian soldiers fought bravely, and the combat even saw the hand-to-hand fighting with edged weapons that was by then no longer common, they still suffered heavy casualties under the fire of the other side. The soldiers more than once, disregarding their commanders’ orders, spontaneously fought using the skirmish formation.

Similarly, a few years later, during the American Civil War of 1862–1865, there were also many instances of soldiers disobeying their commanders’ orders and spontaneously fighting in skirmish formation, and the results of the combats were likewise a serious imbalance in the proportion of casualties between attacker and defender. The fundamental reason this phenomenon appeared so frequently in this period was that one side in the combat made large-scale use of the new rifled muskets with which its units had just been equipped, while the other side was still using old smoothbore guns.

In the roughly 100 years around the French Revolution and the Napoleonic wars (1792–1815), a major event that exerted a notable influence on human history occurred throughout the world: the Industrial Revolution. The Industrial Revolution was a revolutionary development, begun in the middle of the 18th century and basically completed by the middle of the 19th, whose basic hallmark was the wide use of machines. “The changes this revolution brought to the world are greater than the sum of all the changes that had occurred before.”2 Of course, this revolution not only brought the world into modern society but also caused a revolutionary change in tactics.

To be exact, the new tactics should be called (firearm-era) skirmish line tactics. Because the modern age is the firearm age, on the premise of avoiding misunderstanding we can often omit the qualifying words “firearm-era” and directly abbreviate “(firearm-era) skirmish line tactics” as skirmish line tactics. In this chapter we shall abbreviate it as skirmish line tactics.

Skirmish line tactics is the method in which infantry, using a thin battle formation (the skirmish formation), fight with rifled weapons. In the roughly half century around 1866–1916, skirmish line tactics was the dominant tactics of land (ground) combat, and the stage in which skirmish line tactics was the basic tactics was also the fourth stage in the development of land (ground) combat.

Because more and more countries by then had realized that the outcome of a war would significantly affect the fate of the state and the nation, more and more countries began to attach importance to the building of their armies. At the turn of the 19th and 20th centuries the scale of armies expanded further, and the campaign became a form of operation that people attached increasing importance to; the two world wars that took place in the 20th century raised the resoluteness of combat still further.


Section 1: The Emergence of the Rifled Musket

The basic material condition for the emergence of skirmish line tactics was the rifled musket.

According to documentary records, the Italians as early as 1476 made a muzzle-loading gun with spiral-shaped rifling cut inside the barrel. The spiral grooves enabled the fired ball to fly rotating about its axis of flight in the air, greatly raising the accuracy and range of shooting. Because the English word for “rifling” is rifle, which is transliterated into Chinese as “laifu,” the rifled musket was also called the “laifu gun.” But the ball (spherical bullet) of this kind of gun had to be manufactured with great precision: if the diameter was too large it could not be loaded into the barrel, and if too small, not only could the rifling not take effect, but there was also leakage of gas. Even if the ball was machined to the required precision, since the guns of the time were muzzle-loaders (that is, powder and ball were loaded into the chamber from the muzzle), it was also a very difficult and laborious business to load the ball from the muzzle, down the barrel with its spiral grooves, into the chamber. This kind of gun might perhaps be barely usable for matches or hunting, and one can imagine the result of using it as a weapon on the battlefield. In 1520, a German blacksmith of Nuremberg named Kotter (戈特), in order to reduce the friction between ball and barrel during loading, changed the spiral rifling to straight grooves; today a rifle bearing Kotter’s name and the date of manufacture, 1616, is still preserved in a local arms museum. Some also machined the diameter of the ball to be slightly smaller than the diameter of the barrel and wrapped the outside of the ball in a layer of oiled woolen cloth or linen (called the bullet’s “coat”), to fill the space between ball and rifling, so that the ball could be loaded into the barrel smoothly, which greatly raised the loading speed and revived the dying rifled musket. But in this way, the advantage of the spiral rifling — the comparatively high accuracy and the comparatively long range — was also cancelled out by more than half, as the price paid.

In order to raise firing accuracy and increase range, after entering the 17th century, with the improvement in machining ability, people again changed the straight grooves back to spiral rifling, which could make the fired egg-shaped (conical) ball rotate and fly stably after leaving the muzzle.

In the 17th century the Danish army was the first to equip and use rifled muskets. But because the manufacturing cost of the rifled musket was too high and it was inconvenient to load powder from the muzzle, the armies of many countries were still unwilling to equip this kind of gun with spiral rifling.

In 1776 the Englishman Patrick Ferguson invented a new type of rifled breech-loading musket. The range of this gun reached 180 meters, a great advance compared with the smoothbore guns of the time, whose range was only 70–90 meters (but the rate of fire of this kind of rifle was too slow, on average only 1 round per minute, whereas the smoothbore guns of the time could fire 4–6 rounds per minute). Ferguson cut spiral grooves, that is, rifling, inside the barrel, making the fired ball advance in high-speed rotation, which increased the stability of the ball’s flight, its range and its penetrating power; and he also fitted the gun with a sight that could adjust the point of aim according to the shooting distance, raising the hit rate. In 1799, another Englishman invented fulminate of mercury, and very soon the Scotsman Alexander Forsyth, on this basis, invented the percussion cap. For firearms this was the greatest technical advance in the bullet before the appearance of fixed ammunition. From then on, riflemen no longer had to worry about situations in which the gun could not fire because of damp or rain; they only had to put the percussion cap over the nipple and then pull the trigger to release the hammer, and the hammer striking the cap could fire the gun. After the 19th century, people made still higher demands on the performance of guns. In 1823, Captain Norton of the British 34th Regiment invented the “Norton bullet” (Figure 4.1), an egg-shaped ball made of soft and elastic hot lead (a lead alloy). In order to make it convenient to load into the barrel of a muzzle-loader, the diameter of the ball was slightly smaller than the bore of the barrel, and at its base there was a conical hollow. When firing, the heat and impact of the burning powder made the base of the ball expand and seal the gap between ball and barrel, pressing it tightly into the four ridges between the grooves; pushed by the powder gas, the whole ball advanced in the barrel while rotating, turning three-quarters to one full turn in the barrel before leaving the muzzle, and after leaving the muzzle it also kept flying in high-speed rotation until it hit the target. Because the hot lead was too soft, its killing power was insufficient, so he also wrapped the front half of the ball in a layer of copper sheathing (called the “jacket”); in this way the front of the ball became hard and its killing power was greatly raised, while the rear of the ball retained its original characteristics, which was favorable for using the rifling to make the ball rotate in flight.


[Image — Figure 4.1: Norton-type bullets. A photograph of four bullets standing and lying side by side: two short, blunt lead balls and two taller pointed conical bullets, with their cartridge cases.]



In 1825, a French officer, Delvigne, designed a rifle with a powder chamber at the rear of the barrel, using a spherical lead ball; after the ball was loaded into the barrel, a ramrod was used to strike it and make the ball deform and press into the rifling. Compared with the smoothbore gun, the range and accuracy of this gun were both clearly raised. The “Delvigne rifle” was also therefore called the “father of the modern rifle.” In 1836, the English mechanic Greener improved the “Norton bullet.” In 1849, Captain Claude-Étienne Minié of the French Vincennes chasseurs and Henri-Gustave Delvigne designed the “Minié rifle” (Figure 4.2); compared with the “Delvigne rifle,” this gun dispensed with the powder chamber and was simpler in construction; the weight of the whole gun was reduced to about 4.8 kg, with 4 spiral grooves cut inside the barrel, using the improved “Norton bullet” (called the “Minié bullet”); the gun’s maximum range exceeded 900 meters, and it could already shoot fairly accurately at a human-sized target at a distance of about 200 meters.


[Image — Figure 4.2: Minié rifle. A photograph of a long muzzle-loading rifle with a wooden stock, lying horizontally.]



Compared with the smoothbore gun, the most notable advantage of the rifled musket was its far greater effective range. Even for the late smoothbore gun, the average effective range was only about 70–90 meters, and even so it could not accurately hit a human-sized target at that distance. The “Minié rifle” (rifled musket), by contrast, could shoot fairly accurately at a human-sized target at a distance of about 180 meters. According to the British military theorist J. F. C. Fuller, it became “the most terrible weapon of that century.”3 It was for this very reason that the rifled musket replaced the smoothbore gun much faster than the smoothbore gun had replaced cold weapons — in only a few decades the rifled musket had completely replaced the smoothbore gun. From the tactical point of view, the basic reason was that the “one-way killing” zone formed when rifled muskets fought smoothbore guns was already large enough (about 100 meters or more); except by making use of some very special combat conditions, the side using smoothbore guns already had difficulty passing smoothly through the “one-way killing” zone into the “mutual killing” zone to fight the other side on equal terms. In this situation, the great majority of the original tactical means of the side using smoothbore guns lost their effect, and defeat was unavoidable. If one did not want to meet defeat again in the next combat (war), one had to equip one’s own army with this new weapon (the rifled musket). This choice undoubtedly greatly accelerated the pace at which the rifled musket eliminated the smoothbore gun.

During the rest of the 19th century, the guns used by the armies were still mainly bronze “Napoleon cannon.”4 This kind of muzzle-loading gun was simple in structure and convenient to make, and easy to produce in large quantities, only costly to make. What it fired was a spherical shot. Most of the ammunition was shell, but the shell body was cast of pig iron by ordinary processes, with a small bursting charge, and after exploding it could produce only a few or a few dozen fragments, with little killing power. The gun’s mobility on the battlefield was fairly good; its maximum range was slightly over 1,000 meters and its effective range 500–600 meters, and its accuracy could still meet the requirements of combat at that time.



Section 2: The Embryonic Form of Skirmish-Line Tactics

The years 1852–1875 were the period in which the armies of the European countries, making use of the achievements of the Industrial Revolution, successively replaced smoothbore guns with rifled muskets. Before 1852, in wars that took place in Europe the main firearms used by both sides were, without exception, smoothbore guns; after 1875, the main weapons used by both sides in wars that took place in Europe were mostly rifled muskets (of course, what these European armies’ field units were still equipped with at this time were the smoothbore guns of the Napoleonic era). Let us look at the scene when both sides fought with rifled muskets as their main weapon (in order to minimize the influence of other weapons on rifled-musket combat, we have chosen a combat in the “recognized” Russo-Japanese war, in which infantry was the main arm):

When the Russo-Japanese war broke out in 1904, both the Japanese and the Russian armies were equipped with rifled muskets (rifles)5 of broadly equal performance and, in small numbers, the newly appeared machine gun. The Russians were equipped with the American-made “Maxim” machine gun, and the Japanese with the French-made “Hotchkiss” machine gun. The former was slightly superior in power and reliability.

After the attacks in other directions failed, at about 10 o’clock on August 30 the Japanese 4th Army and 2nd Army again launched a frontal attack on the positions of the Russian Siberian 1st Corps defending the line of Shoushan Fort and Beidashan.

This was a half-wasteland of slight undulations, with extremely poor visibility. At a glance, there was nothing within a few hundred meters but an open view. A few patches of sorghum on the rises were the only places of concealment in the area.

In the combat, the Japanese army used the skirmish formation. This kind of skirmish formation had already appeared in the later period of the Napoleonic wars. But at that time only some of the soldiers (light infantry equipped with rifled muskets) used it, as one component part (one line of battle) of the “column” battle formation, arranged thinly in front of and on the flanks of their own line battle formation to harass the opponent. Now the whole force used this battle formation, and “skirmishing” became the basic means of combat. This battle formation consisted of 5–7 transverse lines whose width was basically the same as the attack front, with a distance of 10–15 meters front to back between the lines and an interval of 2–3 meters between soldiers in each line. This enormous “square” slowly moved across a continuous low rise 600–700 meters in front of the Russian positions and then approached the Russian positions at a trot. Because the Japanese soldiers were numerous, they occupied a very large area, packed densely, making a rather magnificent sight.

The Russian position was on a small hill and had only 3 discontinuous temporarily dug trenches 50–100 meters apart. The soldiers of the first echelon battalion were all deployed in the 1st trench, with an interval of 1–2 meters between soldiers. There was 1 machine gun about every 500 meters. The artillery position was deployed several thousand meters behind the position.

Facing the densely packed Japanese soldiers who came swarming up, the Russian soldiers crouching in the trenches stared in amazement, and after hearing the command “Fire!” they did not dare relax in the slightest, and hastily fired continuously without aiming.

In the Gaoqiao area, the Russian soldiers of the first echelon battalion, supported by machine guns, suddenly opened fire when the attacking Japanese soldiers had advanced to only 750 meters from the position (as in the source materials; probably a mistake for 75 meters), and the Japanese front-line soldiers were all felled, the rear soldiers still continuing the assault until they were shot dead. Ten minutes later, the few Japanese hidden in the small patch of sorghum in front of the position were also all shot dead.

In only a few dozen minutes the attacking Japanese units were completely routed. Japanese corpses lay across the field in front of the Russian position. After that, the Japanese organized several more assaults, none of which was effective.

After the attack on the positions of the Russian Siberian 1st Corps failed, from 12 o’clock the Japanese concentrated 120 guns and carried out a violent fire raid on the positions of the adjacent Russian Siberian 3rd Corps, preparing to switch to attack them. The Russians also placed part of the artillery of the Siberian 3rd and 10th Corps (about 120 guns) under unified command and counter-fired at the Japanese artillery. At the same time, the infantry of both sides were still engaged in fierce combat. Under the resistance of the Russian infantry, the attacking Japanese infantry suffered heavy casualties. Over the whole day the Japanese lost more than 5,100 men, and the Russians lost 3,100, and the Russian casualties were mainly caused by Japanese artillery fire.

By deep night on the 30th, the units of the 3 Russian corps were still firmly holding their respective positions.

This was a typical scene of the attack and defense of field positions during the Russo-Japanese war. It can be seen that under conditions of using rifled muskets, how difficult a frontal attack on a field position, even one on which only simple works had been built, was, and what a price it would exact.



Section 3: Typical Forms of Skirmish-Line Tactics

The basic condition for skirmish line tactics to become the world’s dominant tactics was the large-scale use of rifled muskets on the battlefield.


I. The Maturation of Rifled Musket Technology

It took several decades for the rifled musket to go from being basically settled technically to being basically mature in engineering.

In the Austro-Prussian war of 1866, the armies of both Prussia and Austria were equipped with rifled muskets. The difference was that the Austrians used the “Minié-type rifle,” while the Prussian army used the newly developed “Dreyse-type rifle.” The Austrian “Minié-type rifle” was a muzzle-loading rifle (muzzle-loading rifles); because powder had to be loaded from the muzzle, it could only be fought with in a standing posture, and it was hard to make full use of terrain and works. The “Dreyse-type rifle” equipped in the Prussian army was a breech-loading rifle (breech-loading rifles); because it could be loaded from the rear of the chamber, soldiers could fight in any posture and in any state, and could therefore make full use of the cover of terrain and works to fight. In the combat, the Austrian soldiers always felt that they were targets for the other side’s soldiers to shoot at, and it was very hard for them to hit the opposing soldiers lying prone on the ground. Comparing the two, the latter had a great advantage.

The “Dreyse-type rifle” (see Figure 4.3) was invented in the 1830s by the Prussian (today’s Germany) arms engineer J. N. von Dreyse.

This rifle (and its cartridge) used a series of major technical improvements and was a milestone in the development of the rifle. Compared with the smoothbore gun, these technical improvements included four aspects: first, using rifling technology to raise the range to 1,000 meters, with accuracy greatly raised accordingly; second, using the breech-loading method, so that the user could reload in any posture and any state; third, making the cartridge as a paper tube that sealed the ball, propellant and primer together inside the cartridge case, producing the world’s earliest fixed-ammunition gun; fourth, greatly simplifying the process of loading. When loading, the bolt sent the cartridge directly from the rear of the barrel into the chamber; when firing, the firing pin on the bolt pierced the paper cartridge case and struck the primer, igniting the propellant and driving the ball out of the chamber, and the rate of fire was raised 4–5 times. Therefore the “Dreyse-type rifle” was also called the “needle gun” and was the world’s first successful breech-loading rifle.


[Image — Figure 4.3: The Dreyse-type rifle. A photograph of a long bolt-action rifle with a wooden stock, lying horizontally.]



This rifle was issued to the Prussian army in 1840 and for a time was strictly kept secret as a secret weapon by the Prussian army, until it was made public in 1848. Although this rifle still had obvious shortcomings — for example, the firing pin was thin and easily damaged; the breech seal was not tight, and powder gas easily leaked and burned the shooter; each time it was loaded, the powder could be loaded only after the cartridge had been put into the chamber; the paper cartridge case was easily affected by damp and easily broken — because its range, accuracy and rate of fire were all greatly raised, and the loading method also conformed to the combat requirements of the time, it won the favor of various countries and became the standard-issue weapon of many countries’ armies at the time. It was not finally eliminated until 1851, when the American Maynard invented the metal-cased cartridge and the paper cartridge was replaced. But the bore of the new rifles was still between 15 and 18 millimeters, so that not only did the bulk of the cartridge affect the quantity carried, but the recoil when firing was also too large, making it inconvenient to use. By 1859, the bore of most rifled muskets had gradually been reduced to 11 millimeters, and the rifled musket was formally named the rifle (meaning “a firearm for infantry use”). In 1865 the German P. P. Mauser invented the “Mauser-type rifle” (Figure 4.4), the earliest bolt-action rifle, which after continuous improvement and perfection became a truly modern rifle.


[Image — Figure 4.4: The Mauser-type rifle. A photograph of a long bolt-action rifle with a wooden stock, lying horizontally.]



The main characteristics of the Mauser rifle were: spiral rifling inside the barrel, using fixed metal-cased ammunition and a cartridge with a jacketed bullet, which raised the strength of the bullet nose; the shooter, by operating the bolt handle of the rifle, could accomplish the processes of unlocking, ejecting the case, loading and locking the breech. The improved Mauser rifle also adopted a magazine holding 8 cartridges, realizing the function of loading once, chambering several times and firing several times. The Mauser rifle also reduced the bore, raising the muzzle velocity of the bullet, and range, accuracy and killing power were all further raised. The Mauser rifle finally completed the course of development and evolution from the early firearm to the modern rifle, and possessed the basic characteristics of the modern rifle.

By the later 1880s, owing to the progress of machining technology, the bore of rifles was further reduced, generally to 6.5–8 millimeters, and with the application of smokeless powder in cartridges, the muzzle velocity and density of the bullet were also raised and increased, so that the range and accuracy of the rifle were further raised.

At the same time and a little later, machine guns that could fire rapidly and continuously also appeared. In 1851, a Belgian engineer designed the world’s first machine gun. The American Gatling gun became the machine gun used on the largest scale in actual combat; it was a machine gun that depended on external force to load automatically. In the 1860s, after the Gatling gun was invented, it was improved several times. After 1865 the Gatling gun was changed from 4 barrels to 6, and in 1867–1868 increased again to 10. In 1866 the Gatling gun began to be issued to the American army and frontier forces. In 1870 the British government, after comparative trials, produced the Gatling gun at a factory in Enfield, England.

The first machine gun in the world to use the powder gas produced in firing to achieve automatic loading was invented in 1883 by the British-American Hiram Stevens Maxim, who in 1884 built the world’s first machine gun capable of automatic continuous loading without external force, and in the same year obtained a patent for this principle (see Figure 4.5).


[Image — Figure 4.5: The Maxim heavy machine gun. A photograph of a water-cooled machine gun on a low tripod, with a belt of cartridges hanging from the side.]



The bore of the Maxim machine gun was 11.43 millimeters, the weight of the gun 27.2 kilograms, and the theoretical rate of fire 600 rounds per minute, and it could fire single shots or in bursts. Its shortcomings were a complicated structure, a clumsy gun body, an unreliable canvas ammunition belt, and a barrel that heated up from continuous high-speed firing and needed water cooling.

The earliest machine guns (heavy machine guns) were all very clumsy, suited only for being placed in position in defensive combat, and quite inconvenient to use in attack combat. The armies of the various countries urgently needed a light machine gun that could closely accompany the infantry and give fire support on the march. In the 1890s the Danish artillery captain V. H. O. Madsen designed a machine gun that could use ordinary rifle cartridges, named the “Madsen” light machine gun (see Figure 4.6). The machine gun had two bipod legs and, like a rifle, could be braced against the shoulder to aim and fire, and weighed less than 10 kilograms in all. The performance of the “Madsen” light machine gun was very reliable, its bore and structure were varied and could adapt to the requirements of different users, and it became a hot commodity that the armies of the day vied to equip. In 1901 the Italian Giuseppe Perino also developed a light machine gun of very outstanding performance, which was likewise in a leading position in the world at the time. The “Stepan” (斯捷潘) light machine gun that appeared later was also a light machine gun of fairly good performance.


[Image — Figure 4.6: The “Madsen” light machine gun. A photograph of a light machine gun with a bipod and a long curved magazine on top.]



From the end of the 19th century, research on automatic loading technology for rifles also began. In 1908, a 7-millimeter semi-automatic rifle designed by Mondragón was first issued to the Mexican army. After that, semi-automatic rifles of various types were also issued in large numbers to the armies of the European and American countries within a short time.

The large-scale use of machine guns and semi-automatic rifles greatly raised the density of firepower on the battlefield.



II. Army Combat Units (Sub-Units)

The division organization that had appeared in the later 18th century had, by the time of modern times, become the commonly used organization of the armies of most European countries, but at that time divisions showed a trend toward large size.

The French division of the later 18th century had only 5 levels — division, brigade, battalion, company and platoon — with a small organization, and the total strength of a division was about 10,000 men.

Considering that after the appearance of the rifled musket the battle formation showed a tendency toward dispersal, in order to control soldiers better, at the end of the 19th century and the beginning of the 20th the army organizations of the various countries, by coincidence, all added the level of the squad;6 at the same time, in order to enable combat units of all levels to still retain a certain combat capacity when large casualties occurred, at the end of the 19th century and the beginning of the 20th divisions also generally added the level of the regiment, so that the division became a 7-level system of squad, platoon, company, battalion, regiment, brigade, division. The number of subordinate units of each level, especially the lower levels, also generally increased: for example, the number of soldiers in a squad was mostly 9–12 and at most as many as 14 (the German army); the company also generally reached 3–5 platoons, bringing the company’s strength to 220 men or more; the number of companies in a battalion also reached 4–5, bringing the battalion’s strength to over 1,000. Levels above the battalion generally practiced a “two-two system” or a “three-three system,” that is, 1 regiment with 2–3 battalions, 1 brigade with 2–3 regiments, and 1 division with 2–3 brigades. Reckoned this way, the total strength of a division often reached 18,000–21,000. The largest, the American division, reached as many as 28,000. Fortunately, the only combat-support arm in this period was artillery (of course, some armies also organized machine guns into separate sub-units, trained and managed separately), so its organization was not yet unduly inflated.

Typical skirmish line tactics was expressed mainly through small-scale combat. In fact, the English word “skirmish” itself has the meaning of “small-scale.”



III. Small-Scale Combat

On entering the 20th century, the rifled musket (rifle) could already carry out rapid and accurate fire on targets at a certain distance, and every infantryman could fight alone without relying on others. The basic tactical problems faced by small-scale combat were no longer the problems of the previous stage of tactical development — how the firearm soldiers covered one another in the firearm-era square-formation tactics stage, how to maximize the play of firepower in the line tactics stage, or how to carry out the shock in the “column tactics” stage — but had been transformed into the problems of how, under conditions in which the rifled musket was the main weapon, to destroy enemy soldiers more effectively, and how to protect oneself effectively against the fire of rifled muskets.

Let us first examine a typical combat in which skirmish line tactics was used: in the Austro-Prussian war of 1866, in the large-scale combat of Náchod, the Prussian army, with only the strength of 6½ battalions, effectively resisted for more than two hours the attack of the strength of 21 Austrian battalions and caused the Austrian army to suffer 5 times their own casualties. In the Russo-Japanese war of 1904, beginning on August 19, the Japanese army launched a round of large-scale attacks on the Russian positions on the outskirts of Port Arthur — Houshi Hill (猴石山) and East Chikuan Hill (the two hills). To reduce casualties, the Japanese attacks made use of the cover of night. But under the fire of the other side’s rifled muskets, casualties were still very heavy. Quoting the diary of a Russian soldier: at 23:00 on August 23, the Japanese army launched another night attack. “Then a ‘landslide’ composed of living men rolled toward us, Japanese popping out everywhere from the valleys and trenches. Rifles and machine guns fired one after another, searchlights probed up and down . . . dazzling the brave Japanese infantry so that they could not open their eyes. They advanced, lay down, jumped up and rushed forward again, then fell back down.” The combat ended on August 24, when the Japanese army, having paid an extremely high price yet only seized some forward works, had to abandon the attack. In this attack the Russians had 3,500 casualties, about 8.8% of their total strength; the Japanese had nearly 20,000 casualties, about 33.3% of their total strength. The ratio of casualties between the attacking and defending sides reached 1:5.7; such a lopsided ratio was the first in history, showing the influence of rifled muskets on attack and defense. Ten years later, a similar situation appeared again on the battlefield of the First World War; according to a British officer who witnessed the fighting: “Whenever the French infantry advanced, the whole line was at once completely covered by shell bursts, and the unlucky soldiers were knocked down like wild hares . . . not one could survive the rain of fire shot at them.”7

The typical form of skirmish line tactics was that infantry, as the main arm, fought in small groups. In the attack, soldiers kept an interval of 3–4 meters between one another (to ensure that 1 enemy shell exploding in the battle formation would not wound 2 soldiers at the same time; as the killing radius of shells increased, this distance was also constantly increasing), and approached the enemy by alternating cover, carrying out the shock. According to the terrain, the infantry’s supporting weapons (light and heavy machine guns), at 200–300 meters from the front edge of the enemy’s defense, occupied fire positions and covered the infantry’s approach to the enemy with fire so that it could carry out the shock. In defense, soldiers usually used the terrain and ground features to fight in a prone posture, with an interval of 10–15 meters between soldiers (which means that each soldier had to defend a front of 10–15 meters; as the rate of fire of infantry weapons rose, this defensive front was also constantly widening), and, if there was time, should also construct skirmish pits. The pits were 10–15 meters apart from one another, and the infantry’s supporting weapons (light and heavy machine guns) were also deployed among them (if there was time, the skirmish pits were further linked into trenches). Suppressing artillery (mortars) was deployed at suitable places behind the infantry battle formation in order to support the infantry combat with fire. In typical skirmish line tactics, the “line” in the infantry battle formation had little tactical meaning; it was only because, in the previous stage of tactical development, “skirmishers” were merely one line of battle in a battle formation that used “column tactics” (see the previous chapter), or because in the early period of the appearance of skirmish line tactics the battle formation still retained some features of “lines,” that people got into the habit of calling this tactics “skirmish line tactics.” In fact, if one can still see traces of “lines” in the infantry battle formation when skirmish line tactics was used, they were formed by the organization of combat sub-units such as squads and platoons, and in themselves have no tactical meaning. To be exact, this tactics should be called “skirmish tactics” (skirmish tactics). It is only out of convention that we still continue to call it “skirmish line tactics.”

Because the effective range of the rifle at this time was over 100 meters, and its rate of fire had also reached 5–15 rounds per minute or more, it was already impossible for any soldier to use the interval between the other side’s two shots to approach them or to kill them at close range. The result of combat depended to a great extent on the result of the two sides’ mutual shooting.

The muzzle velocity of the ball fired by the rifled musket was greatly raised, and in flight it also rotated at high speed, so that the stability of the ball’s trajectory was greatly raised and the hit rate of fire was greatly increased. The method of rifle fire in combat therefore also underwent a fundamental change, changing from the volley fire at the other side’s battle formation of the previous stage of tactical development (the firearm-era formation-battle tactics stage) to free fire at single soldiers of the other side. Setting aside the influence of the two methods of fire, volley and free, on hit probability (probability theory tells us that the two methods of fire have only a slight effect on hit probability, but the effect is not obvious), the change in method of fire alone produced the possibility of many guns firing at the same target. In this regard, the 19th-century Prussian military theorist Clausewitz wrote: “In all cases where the firing is at individual persons, the number of hitting bullets is proportional to the number of guns firing.”8 Probability theory also tells us that the hit probability of one gun against a specific target under certain firing conditions is the average hit rate of this gun firing once under the same conditions, while the hit probabilities of many guns each firing once at the same target under the same firing conditions (obviously, these shots being mutually independent), on the premise that the hit rate of each shot is broadly the same and not very high, obey the “product rule”: that is, the probability of a target being hit is broadly equal to the product of the number of shots fired at it and the average hit rate of each shot. That is to say, under the condition that the two sides’ soldiers have broadly the same rate of fire and broadly equivalent hit rate, if the numbers of soldiers of the two sides differ, the side with numerical superiority will, because it has more guns shooting at the opponent, have in the probabilistic sense a higher “combat exchange rate,” and the “combat exchange rate” rises in proportion to the degree of numerical superiority.

In this way, under conditions in which the rifled musket was the main weapon, numerical superiority acquired a new meaning. If in the previous stage of tactical development (the formation-battle tactics stage) the meaning of numerical superiority was that, at the same combat exchange rate (using the same number of one’s own soldiers as the price), after “exchanging away” the opposing soldiers one still had surplus force to control the battlefield, then now the meaning of numerical superiority adds a new layer on that basis: it can obtain a higher combat exchange rate, that is, the side with numerical superiority achieves greater results at smaller losses, while the side with numerical inferiority achieves smaller results at greater losses. This is probably the fundamental reason why the numbers of casualties of the two sides in the combats described above were so lopsided.


[Image — Figure 4.7: Diagram of the firing effect when shooting at single soldiers. Two vertical rectangles face each other, each containing circles, with arrows from several shooters on one side converging on single soldiers on the other.]



The conclusions of the above analysis were obtained only on the condition that the probabilities of the two sides’ targets being hit are exactly the same. But in attack and defense combat using rifled muskets, the states the two sides’ soldiers are in are entirely different, and this situation without doubt has an important influence on the probability of the two sides’ targets being hit.

By this stage of tactical development, at an effective range of 100 meters or somewhat farther, generally 70% of rifle shots could already be kept within 20 centimeters of the expected point of impact, with all the bullets scattered only within an area of about 0.06 square meters around the expected point of impact. This means that at an effective range of 100 meters or somewhat farther, as a target for shooting — to say nothing of a whole human body — a certain part of the human body, say the head or chest, has also a very considerable probability of being hit by a single bullet (compare the situation described in the previous chapter), not to mention being fired at by many guns. Moreover, the probability of this target being hit is directly proportional to its vertical projected area in the direction of fire, rising or falling with it.

As everyone knows, soldiers in the attack are for most of the time moving forward in a crouch, so the average area a medium-sized soldier exposes to the other side (the defender) in the attack state is about 0.85 square meters (1.7 × 0.5); whereas in defensive combat he is for most of the time in a prone posture, so the average area he exposes to the other side (the attacker) is only about 0.12 square meters (0.3 × 0.4), a difference of more than 7 times (if the defending soldier makes full use of terrain, ground features or works, the difference is still larger). This means that even if the other conditions of the two sides’ soldiers were entirely the same, merely because they were in two different combat states, attack and defense, the probability of being hit would differ by a factor of about 7. In other words, in order to compensate for the lower probability of being hit that the defending soldiers have because of their smaller exposed area, and to make the two sides’ soldiers’ probability of being hit equal, the attacker must attack with a numerically superior force about 2.7 times as large (this explains why there appeared at that time what is called the “3:1 combat rule of thumb”;9 it is also the fundamental reason why this period was called by later generations the “defense period”). In combat, using the prone posture and making full use of terrain, ground features or works to protect oneself against this kind of fire is the most reasonable reaction of soldiers to such military-technical conditions. Under the condition that the rifled musket became the master of the battlefield, attack and defense, the two basic types of combat, were formally separated. The scene, so often seen in modern combat, of the soldiers of the two sides standing and, under their commanders’ direction, firing at each other in an orderly manner while approaching one another was gone for good. In its place, the defending soldiers adopted a prone posture, made full use of terrain and ground features, or hastily dug trenches to conceal their bodies, and achieved their defensive purpose by shooting and killing the opposing soldiers; while the attacking soldiers could only adopt the skirmish formation: part of the soldiers made use of terrain and ground features to cover and fire on the enemy while another part of the soldiers rushed forward, and when this part had rushed forward for a certain distance and then dropped prone, they fired at the enemy under the cover of the soldiers who had previously been hidden in terrain and ground features and who now advanced; when close enough to the enemy, all the soldiers leapt up together and charged, destroying the defending enemy — an advance method of mutual covering and alternating rushes (and even so, the attacker could not avoid heavy casualties). It was precisely for this reason that in infantry combat, defense had advantages relative to attack such as it had never had before. Any frontal attack on a defender’s position either failed utterly or came at a ruinous price, one or the other. Defense, this type of combat that had formerly been despised by “real soldiers,” now not only ascended the hall and entered the chamber, but even occupied the dominant position on the battlefield. It is no exaggeration to call this age the “age of defense.” At the same time, infantry also won the honorary title of “queen of battle.”

In the Russo-Japanese war, field positions were for the first time used on a large scale in combat. The depth of the positions was very shallow, with only one “trench line” made up of 2–3 continuous trenches. But, for the reasons described above, this was enough: so long as the opposing side did not concentrate overwhelmingly superior forces, especially artillery fire, or carry out a night attack, the position was seldom broken through from the front, yet the casualties it inflicted on the attacker were enormous.

Owing to the lack of detailed materials, we cannot say for certain whether, in every concrete combat of the Russo-Japanese war of 1904, both sides followed the “3:1 combat rule of thumb,” or, even if both sides followed this rule, whether both were prepared to pay the corresponding price in casualties. One thing alone is clear: the reason for the Russian defeat in the Russo-Japanese war was absolutely not decided solely at the tactical level. It is rather the casualty figures of the two sides in the war that reveal some information that can reflect the tactics of the time. In the large-scale combat of Liaoyang, the Russians had about 17,000 casualties (about 11% of their total strength engaged), the Japanese about 24,000 (17.8% of their total strength engaged), a ratio of casualties of 0.7:1. Corresponding to this, in this combat the Japanese were the main attacker, and what they carried out was mainly the attack on field defensive positions; in the large-scale combat of Port Arthur, the Russians had about 13,000 casualties (not counting the 32,500 who finally surrendered, 25.7% of their total strength engaged), the Japanese about 110,000 (55.6% of their total strength engaged), a ratio of casualties of 0.12:1. Corresponding to this, in this combat the Japanese were again the attacker, and almost all they carried out were attacks on permanently fortified positions; in the large-scale combat of Mukden, the Russians had about 90,000 casualties (27% of their total strength engaged), the Japanese about 70,000 (25% of their total strength engaged), a ratio of casualties of 1.28:1. Corresponding to this, in this combat the Russians were the main attacker, and what they carried out was mainly the attack on field defensive positions. This phenomenon that the attacker’s casualties were clearly higher than the defender’s continued ten years later in the First World War and reached its peak. For example, on July 1, 1916, in a series of attacks launched by the British and French along a 40-kilometer front in the Somme area, the British and French lost more than 57,000 in a single day, while German casualties were only a few thousand. The ratio of casualties of the two sides exceeded 10:1. This ratio again set a new world record.

The automatic continuous-firing weapons that had been put to practical use in the Russo-Japanese war (mainly machine guns; in fact automatic rifles had already appeared by then, and later submachine guns too, only automatic rifles were not used in the Russo-Japanese war) also had a very great influence on the development of tactics at the time. For example, after many combats, people found that in front of every machine-gun work that had fired, the corpses of enemy soldiers were thickest. So some people took it for granted that it was the machine gun that had strengthened the defense.

The machine gun can indeed strengthen the defense. But in reaching this conclusion, these people often overlooked the fact that people tend to deploy machine guns in positions convenient for blocking the other side’s “avenues of attack,” in order to seal off those avenues, and this formed the most important objective condition for the machine gun’s combat results in defense.

Analysis shows that, compared with the rifle, the machine gun did not change the microscopic relationship of confrontation established between the two sides in combat, nor did it change either side’s “one-way killing zone”; what the machine gun changed was only the rate of fire of the gun. With the number of combatants unchanged, it can make the density of firepower on the battlefield rise markedly, or, on the premise of guaranteeing a certain density of firepower on the battlefield, markedly reduce the number of combatants. Although these changes would certainly have some important influence on tactics, compared with the appearance of the rifled musket the machine gun’s influence on tactics was after all secondary.

The rifle and the machine gun (and the later assault rifle and submachine gun) are all direct-fire weapons that kill and wound targets using low-trajectory bullets. Because on average terrain these weapons are extremely effective within a combat range of 100–200 meters (50–100 meters on terrain of higher concealment), the role of works was clearly manifested at this stage. “If you want to live until the end of the war, dig yourself a shelter and bury yourself in it.” On the western front of the First World War, one could hear everywhere veterans with combat experience earnestly instructing, in this manner, green recruits who had only just arrived at the battlefield. Making use of terrain and building works was the most important survival skill of the infantry of the time, and the iron spade and the pickaxe became equipment as important as the rifle. On the densely forested southern European theater, the soldiers’ days were somewhat better. Because the terrain gave higher concealment, even the front-line soldiers did not have to lie every day in trenches full of muddy water to take cover from the other side’s bullets. But it was not safe in the forest either: if one was a little careless, one would be hit by a bullet fired at close range by the other side’s infantry.

Because, on the one hand, of the development of long-range firepower brought by the rifled musket and the gun, in land (ground) combat the shape of the undulations of the ground surface, the shapes and natures of objects of different kinds, vegetation and the character of the surface soil and so on had a notable influence on the two sides’ striking, defense and protection and maneuver, and exerted an important influence on the process and result of combat. On the other hand, because the single soldier could already fight independently, without depending on others, this meant that soldiers no longer needed to be organized into a complete battle formation to fight; in this way it became very simple for a unit to enter combat from the march (converting from march formation to battle formation) — the sub-units in the march formation need only be able to reach, on time, the corresponding positions in the whole battle formation (deployment) to open combat, without caring how the sub-units were converted from march formation into battle formation [of course, adopting a suitable combat (temporary) formation is still necessary]. In this sense, the problem of units entering combat from the march had been completely solved.

To go further: because, on the one hand, both sides used thin battle formations, and on the other, the combat distance between the two sides had also widened, the space involved in combat showed a trend of rapid expansion, which brought notable influence on combat itself. First, the influence of terrain and landforms on the process and result of land (ground) combat became very marked; second, even the commanders of small-scale combat found command very difficult, and often needed to rely on various means of command, especially long-range reconnaissance and communication tools.

With the progress of military technology and the changing requirements of strategy and campaign, a developed form of skirmish line tactics appeared soon after skirmish line tactics arose.




Section 4: Infantry–Artillery Cooperative Tactics Based on Skirmish-Line Tactics

Infantry–artillery cooperative tactics based on skirmish line tactics (combined tactics based on skirmish line tactics), also called “infantry–artillery cooperative tactics against the background of skirmish line tactics,” was on the European battlefield during the First World War referred to for short, after the name of the commander who used it on a large scale, as “Hutier tactics,” or, from the infantry tactics within it, as “infiltration tactics.” In fact it is a method of combat in which infantry units and artillery units, in order to realize a common combat purpose, act in coordination under a unified plan, forming a total force and effectively destroying or resisting the enemy; it is a developed form of skirmish line tactics and later developed into the general form of skirmish line tactics.


I. The Development of Military Technology

By the time of the First World War, rifle technology had been fully matured, and smokeless powder was widely adopted. Semi-automatic rifles had also gradually become the standard equipment of the infantry of the armies of the European and American countries. The infantry squads and platoons of some countries’ armies also began to be equipped with automatic rifles and light machine guns, and infantry companies and battalions began to be equipped with heavy machine guns. This raised the density of direct-fire anti-infantry firepower on the battlefield to an unprecedented degree.

The technical revolution that began in infantry weapons from the middle of the 19th century gradually extended to artillery weapons. First, the rifled gun appeared. In 1846, the Italian Major G. Cavalli invented the breech-loading rifled gun. It used a wedge breechblock, breech loading, and the firing of cylindrical-conical shells; the spiral rifling made the shell fly rotating and stable, which greatly raised the firing accuracy of the gun and increased its range, and the rate of fire also rose by a factor of several. From then on, the breech-loading rifled gun began gradually to replace the muzzle-loading smoothbore gun. After that, guns also adopted variable powder charges, making the trajectory more rational. In the later 19th century, France again applied the interrupted-screw breechblock to field guns. With the rise in the reliability of timed fuzes, and especially with the invention of the percussion fuze, the explosive shell (howitzer shell) became the main kind of artillery ammunition, and solid shot was gradually eliminated. Breech-loading rifled guns were used in large numbers in the Austro-Prussian war of 1866 and the Franco-Prussian war of 1870, but because the methods of use were too out of date, they failed to play the role they should have. In 1880 people invented the recoil mechanism, which brought the gun from the age of the carriage-recoil gun into the age of the recoil-mechanism gun. The most practical rifled gun fitted with a recoil mechanism (a hydro-pneumatic recoil and recuperator) was the American 1881 MK12 1-pound cannon (bore 40 millimeters, range 3,200 meters, using unitary fixed ammunition). The French Model 1897 75-millimeter howitzer fitted with a recoil mechanism (see Figure 4.8), because of its excellent performance, became the “star” of the First World War, and was imitated by the armies of the various countries. A gun carriage fitted with a recoil mechanism is called an elastic gun carriage. A gun mounted on an elastic carriage, because the recoil is cushioned by the recoil mechanism, has the recoil force acting on the carriage greatly reduced when fired, and the weight of the gun can be greatly lightened. The displacement of the gun when firing is reduced and the rate of fire rises several-fold. The use of the elastic carriage eased the contradiction between increasing the gun’s power and range and raising its mobility, and the structure of the gun tended to be more rational, a major breakthrough in the history of the development of the gun. In the last few years of the 19th century, techniques such as high-strength gun steel, steel-reinforced gun barrels and smokeless propellant appeared one after another, further raising the performance of guns. By the early 20th century, automatic extraction mechanisms were also applied to wedge breechblocks, semi-automatic wedge breechblocks were adopted, and cartridge cases were used to seal the chamber; the caliber ratio of guns also increased to 15–22, so that guns, on the basis of guaranteeing a certain accuracy, could further extend their range.


[Image — Figure 4.8: The French Model 1897 75-millimeter howitzer. A dark, grainy photograph of a field gun with a large spoked wheel and a few men beside it.]



In the Port Arthur combat of the Russo-Japanese war, the mortar appeared. Its inventor was the Russian artillery captain Nikolayevich (尼古拉耶维奇; that is, Leonid Nikolayevich Gobyato). In the Port Arthur combat, the troops of the Russians and Japanese were only a few dozen meters apart, and most Japanese soldiers hid in trenches, so that the Russians had difficulty killing and wounding them with machine guns and guns. So Nikolayevich tried to mount an old-style 47-millimeter naval gun on a wheeled carriage and, at a large elevation, fire a kind of long, tail-finned shell; the result was, unexpectedly, that it effectively killed and wounded the Japanese and beat back their many attacks. This gun fired long tail-finned over-caliber shells, with a total mass of 11.5 kilograms, a range of 50–500 meters, and an elevation of 45°–65°.

This kind of gun, born in an emergency on the battlefield, became the world’s earliest mortar (then also called a “trench-mortar” — “leitong pao” in Chinese; see Figure 4.9), and in later wars gradually became the most effective fire-support weapon of the infantry. Compared with the rifle and machine gun, the mortar is another weapon with entirely different trajectory characteristics: relying on a more curved trajectory and on high-explosive shells fired at a high initial elevation, it can effectively kill and wound concealed targets, even targets behind cover, making up to a considerable degree for the shortcoming that direct-fire weapons can only kill and wound visible, vertical targets. Although in the Port Arthur combat the mortar served as an effective weapon of the defender, in general, because targets in defense are mostly concealed, compared with direct-fire weapons such as the rifle and machine gun the mortar can instead play its unique role better in attack combat. Because of its simple structure and low cost, after improvement the mortar soon became the standard weapon of the armies of the various countries, especially of the sub-units. Besides directly killing and wounding the enemy’s living forces, small and medium mortars are often used to give close fire support to small-scale combat.


[Image — Figure 4.9: An early mortar. A dark photograph of a short, stubby tube mounted on a low frame with several large coiled springs.]



By the First World War, the range of the medium-caliber (75–80 millimeter) field gun was about 6,500 meters, that of the 105-millimeter howitzer about 6,000 meters, that of the 150-millimeter howitzer about 7,000 meters, and that of the 150-millimeter cannon about 10,000 meters. The dispersion accuracy of shells was greatly raised. The panoramic sight and the goniometer had also been widely used, raising aiming accuracy. Because new casting methods were adopted and high explosives were loaded, the number of fragments of the shell’s body increased greatly (to several thousand pieces), and the shell’s killing power rose greatly with it, giving rise to the concept of the “dense killing radius.” At that time, the dense killing radius of 1 round of medium-caliber (75–80 millimeter) shell already exceeded 5 meters, and that of larger-caliber shells was larger still. The appearance of the combined fuze and the fuze-setting device also guaranteed that the way the shell burst was controllable. Beyond directly killing and wounding the enemy’s living forces, large-caliber guns could already give long-range fire support to large-scale combat. By 1917 the calibers of the medium guns of the armies of the European countries had stabilized at between 75 and 105 millimeters, and the calibers of heavy guns had also stabilized at about 150–160 millimeters; howitzers generally adopted caliber ratios of 15–22, with a maximum range of 14,200 meters, while the cannon, because of their still larger caliber ratio, reached a maximum range of nearly 20,000 meters. Firing accuracy and the killing power of shells were further raised. In large-scale combats of this period, the above guns usually supported infantry combat by way of fire support. Before the outbreak of the First World War, the caliber of mortars had also stabilized at 50–81 millimeters, with a range generally of 100–500 meters, and they were often used to give close fire support to small-scale combat.

At that time some giant guns of longer range or larger caliber also appeared, for example the German “Paris Gun,” “Big Bertha” or “Dora,” but the mobility of these guns was extremely poor, and without railways they could not be moved at all. They could be used only as dedicated fortress guns or siege guns, and had no direct influence on field battle.

By the middle of the First World War, light infantry escort guns, called “infantry guns,” had also appeared, able to destroy “point targets” (for example heavy and light machine guns in open-air firing works, or in permanent emplacements) by direct fire at a certain distance (for example the French Model 1916 infantry gun of 37-millimeter caliber; see Figure 4.10). Flamethrowers, which have a strong “area killing power” at short range, had also been put to practical use and equipped to infantry companies and battalions, so that the anti-infantry firepower of the sub-units was further strengthened.


[Image — Figure 4.10: The French Model 1916 37-millimeter infantry gun. A photograph of a small gun on a two-wheeled carriage, with soldiers and ammunition crates around it.]



By 1917, combat aircraft that had only just been put to practical use were sometimes also used to carry out ground-attack missions. But the combat aircraft of the time, because of short endurance in the air, small bomb load and weak protection, and especially because of the rather low accuracy of attacks against ground targets, could play only some role in the fire-preparation stage and could not yet provide close-range direct fire support for ground units.



II. The Strategic and Campaign Forms of the First World War

The First World War of 1914–1918 was the period in which the “infantry–artillery cooperative tactics based on skirmish line tactics” arose. Unlike all the wars before it, during the First World War there appeared strategic and campaign front lines stretching without a break.

A front line is the zone of engagement formed by the combat of the two sides’ armies. A strategic front line is the zone of engagement formed when the armies of the two sides carry on war, usually with the characteristics of a broad front and a certain depth. A campaign front line is the zone of engagement formed when the armies of the two sides carry on a campaign, and likewise usually has the characteristics of a broad front and a certain depth. Some campaign front lines of campaigns are strategic front lines, for example the campaigns at the beginning of the war. A pure campaign front line, compared with a strategic front line, is smaller in both front and depth.

Apart from the strategic defense lines built by the various countries along their own borders before the war, the relatively stable strategic front lines gradually formed during 1915–1916 were not formed according to any country’s strategic plan. The basis of German military strategy, the “Schlieffen Plan,” and the basis of French military strategy, “Plan XVII,” were both offensive strategic plans, requiring the strategic purpose to be realized through attack and not through defense. The reason that relatively stable strategic and campaign front lines formed afterward was of course partly strategic and campaign, but chiefly tactical.

The rifled-musket technology that had begun in this period, from 1866 on, gradually to show its head and finally to occupy the dominant position on the battlefield had in fact already drawn back the curtain of the “age of defense” (this had already been seen quite clearly in the Russo-Japanese war). But, with a few exceptions, the strategic planners of the various countries did not seem to have realized this, which led to a flood of offensivism in the first few months of the war. Only after going through “the madness of the early war,” and especially after paying prices such as “piles of corpses 6 feet high” and “razed villages,” while obtaining only extremely limited strategic results, was the war forced to turn toward the direction fixed by its own internal logic.

When the two sides, who no longer had the strength to carry out continuous attack or could no longer pay the price of continuous attack, finally formed a standoff on the western front, there formed a continuous strategic front line of nearly 700 kilometers stretching from the North Sea in the north to Switzerland in the south.

Once a continuous strategic front line had formed, it had an important influence on campaigns and even on combat. Under the condition of a continuous strategic front line, the initial campaign and combat action of any offensive campaign (a campaign of annihilating the enemy or of seizing key ground) could only be to break through this line of defense, because only by breaking through the line could the campaign purpose be realized; and the initial campaign and combat action of any defensive campaign (a campaign of preserving strength or of defending key ground) was often to hold this line, which was the most direct way to prevent the other side from realizing its campaign purpose. Large-scale combats in the First World War on the European theater, especially those on the western front, often showed the notable influence of this strategic front line.

Of course, a continuous strategic front line was not the only form of expression of the strategic and campaign forms of the First World War. On the eastern front, where space was large and troops few, the strategic front line was only an extremely broad space. In this space, the campaign formations or tactical formations could maneuver almost without hindrance and realize their own combat intentions.



III. Changes in Army Combat Units (Sub-Units)

After entering the 20th century, the armies of most European and American countries began to practice modern army organization.

Compared with the organization of modern armies, one of the most important characteristics of the organization of the modern army was that newly appeared different arms were organized into units. The main new change in army units in this period was the great increase of artillery units.

The peak period of skirmish line tactics was the First World War, whose main theater was Europe. In the First World War, the highest tactical formation of the armies of the European countries was the corps. It was usually organized with 2–4 infantry divisions and 1 cavalry division.


(1) Combat Units of the Armies of the European Continental Countries

At that time the division was a tactical formation with a fixed organization. There were usually two kinds, infantry divisions and cavalry divisions.

The organization of European continental infantry divisions at that time was rather large. The standard infantry division was organized with 16,000 men (France, Germany), with 2 infantry brigades (each brigade having 2 infantry regiments of the three-battalion system) and 1 artillery brigade (which had 12 batteries of six-gun light and medium artillery), together with other units such as engineers, signals, medical and logistics support. It usually also had 1 cavalry regiment under it.

The cavalry division, with a smaller organization, was also a standard organization on the European continent. It usually had only 2–3 cavalry regiments of the three-squadron system.

Outside the European continent, the organizations of the British, Russian and Japanese armies were slightly different. At that time the organizations of the British, Russian and Japanese division formations were broadly as follows:



(2) Combat Units of the British Army

Britain, whose human resources were comparatively scarce, had a smaller division organization. A division usually had 3 infantry brigades and 1 artillery regiment, with more than 14,000 men in the whole division. The division commander’s rank was major general.

An infantry brigade had 3 infantry regiments and 1 artillery regiment, with more than 4,000 men in the whole brigade. The brigade commander’s rank was brigadier general.

An infantry regiment had 4 infantry companies and 1 machine-gun section, with 1,107 officers and men in the whole regiment. The regimental commander’s rank was colonel.

Each infantry company had 210 men.



(3) Combat Units of the Russian Army

Russia, whose human resources were comparatively abundant, had a larger division organization; a division usually had 3 infantry brigades, with about 21,000 men in the whole division.

Each brigade had 2 infantry regiments and 1 artillery regiment, about 7,000 men in the whole brigade.

Each infantry regiment usually had 3 infantry battalions, 1 artillery company and some service sub-units, about 2,500 men in the whole regiment.

Each infantry battalion usually had 3 infantry companies, about 750 men in the whole battalion.

Each infantry company usually had 3 infantry platoons, 210–240 men in the whole company.



(4) Combat Units of the Japanese Army

The division (peacetime organization): it had under it 2 infantry brigades, 1 artillery regiment, 1 cavalry regiment, 1 transport battalion, 1 ammunition column battalion and a military band and other units. Its authorized strength was 11,340 men. In wartime, 1 battalion each of large and small bridging columns and a field sanitary department were added. The commander’s rank was lieutenant general.

The brigade organization: it had under it 2–4 regiments, including cavalry, engineers, artillery and other arms. Authorized strength 5,690 men. The commander’s rank was major general.

Numbers of men in combat units of each level:

Squad: 25–35 men organized. The commander’s rank was second lieutenant (shaoyu).

Platoon: 3–4 squads organized. Infantry 70 men, cavalry 50. The commander’s rank was first lieutenant or second lieutenant.

Company: 3–4 platoons organized. Infantry 210–280 men, cavalry 150–200. The commander’s rank was captain or first lieutenant.

Battalion: 2–4 companies organized. Infantry 420–840 or 560–1,120 men, cavalry 300–800. The commander’s rank was lieutenant colonel or major.

Regiment: 3 battalions organized. Infantry 1,200–2,400 men, cavalry 900–2,400. The commander’s rank was colonel.

In this period the number of guns in the divisions of the various countries rose greatly. The fire-support units of divisions and regiments were generally equipped with 36–48 medium and large-caliber (75–150 millimeter) long-range guns. The fire-support sub-units at battalion level were generally equipped with 6–12 small and medium-caliber (50–82 millimeter) mortars.




IV. The Use of Infantry–Artillery Cooperative Tactics Based on Skirmish-Line Tactics in Small-Scale Combat

As described above, when the First World War reached the end of 1914, the two warring sides, exhausted, could no longer attack. A relatively stable strategic front line gradually formed on the western front.

But in order to realize their respective strategic intentions, they had to break through the other side’s strategic front line. In order to break through the strategic front line (position) which the opponent had formed of trenches, firing points and, in addition, barbed-wire entanglements, by 1915 offensive tactics had developed into “artillery attack,” that is, an offensive method in which artillery fire was used to destroy everything on the opponent’s position and then infantry occupied it. Under the guidance of this tactical thought, the fire preparation of large-scale offensive combats often lasted from a few dozen hours to several days; for example, in March 1915, the artillery preparation of the large-scale offensive combat carried out by the French army in the Champagne region lasted as long as 3 days. This produced a tactical paradox: if artillery fire preparation was not carried out, or was not sufficient, the attack could not possibly succeed; and if prolonged artillery fire preparation was carried out, the defender could even, before the other side’s artillery preparation had finished, move his tactical reserve up behind the sector the other side was about to break through, and so the main forces of the two sides again met head on, with the result that the attacker could only give up the attack. The large-scale combats that took place on the western strategic front line in 1915–1916 were always conducted in this dilemma. These combats were often noted for great slaughter and not for victory. The chief reason was that the high commands of both sides had failed to draw on the lessons of the wars that had taken place since the 1860s, especially the Russo-Japanese war, had prescribed the wrong medicine, and in the “age of defense” relied on tactical attack to realize strategic purposes.

So, in the “age of defense,” could only the form of combat called defense be used? Indeed, there were people at the time who thought so. Helmuth Karl Bernhard von Moltke (the elder Moltke), the founder of the German General Staff, who served as chief of the German General Staff from 1857 to 1888, after studying in depth the influence on war of the rifled musket and rifled gun that had just appeared, especially the experience of the Prusso-Danish war of 1864 and the Austro-Prussian war of 1866, wrote in the Instructions for Commanders of Large Units in 1869: “It is beyond doubt that the man who fires from a position without moving is at a more advantageous position than the man who must advance while firing, because the former can obtain the protection of the terrain, while the latter is impeded by the terrain. If one meets a stationary unit with the fiercest charge, then the effect of fire, especially of today’s powerful fire, can even directly decide victory or defeat in combat.”10 To solve the problem that pure defense cannot achieve all the purposes of war, he put forward the countermeasure of “strategic offense, tactical defense.”11 If the wars of the elder Moltke’s era12 had not yet seen a continuous strategic front line, then this countermeasure might still have worked; but on the western front of the First World War, where a continuous strategic front line had already formed, “strategic offense” had to break through the opponent’s strategic (defense) front line, and one could not but carry out tactical attack. Then how should the attack be carried out under these conditions?

After the end of the battle of Verdun, the German army began to reflect on the attack tactics it had previously carried out against defensive positions prepared in advance. They held that, first, the earlier artillery preparations had all been carried out strictly within the time prescribed by the operational plan, and once the speed of the infantry assault could not keep up with the prescribed time, the artillery preparation and the infantry assault easily came apart, causing large casualties among the infantry; second, assault units (sub-units) would suffer heavy killing from the enemy’s dense fire in the course of the assault, and even if, by luck, they reached the enemy’s first trench, the exhausted soldiers still had to fight fierce trench combat with the enemy soldiers, and even if, by luck, they took the enemy’s first position, if the reserves did not follow up in time, the first echelon, severely weakened, was very easily driven out of the position by the enemy’s reserve’s counterattack. It was precisely these things that caused the earlier offensive combats not only to have an extremely low success rate but also to pay an extremely high price. Therefore the attack tactics had to be improved.

It was precisely against this background that, in 1917, during the First World War, skirmish line tactics produced its developed form — combined tactics (combined tactics) — which the author has named “infantry–artillery cooperative tactics based on skirmish line tactics” (combined tactics based on skirmish line tactics).

From the beginning of 1917, in order to solve the problem of attacking the opponent’s pre-prepared positions described above, the German army took several tactical measures. First, they improved the equipment of the infantry sub-units. One of the more important pieces of equipment was the appearance of the flamethrower. In the winter of 1915, the individual equipment of the German infantry was still basically the rifle plus the bayonet. These two weapons appeared clumsy and inefficient in position attack combat, whereas the flamethrower could give sub-units a fairly effective means of “area killing,” and in position attack it easily put the defender in a disadvantageous situation. Another new weapon was the 37-millimeter infantry gun developed by the Krupp company; this gun was very light, and sub-units could use it to carry out direct-fire suppression of the enemy’s fire points.

Improvements were also made in artillery tactics, including the improvement of the methods of fire by large numbers of mortars and long-range suppression artillery. The large-scale use of mortars made trenches that direct-fire firepower could not strike no longer safe; the application of the method of long-range suppressing artillery fire with a creeping barrage made it difficult for the enemy, once the position was attacked, to send reinforcements into it.

The improvement of infantry tactics was decisive. The thought of Captain Rohr, who after the end of the battle of Verdun had a great influence at the battles of the Argonne and the Vosges, was very important; it was he who put forward “infantry–artillery cooperative tactics based on skirmish line tactics,” and, more important, this tactics won the attention of the German high command.

Infantry–artillery cooperative tactics based on skirmish line tactics, also called infiltration tactics, storm-troop tactics (Storm troop Tactics) and assault-group tactics, also called “Hutier tactics,” was created in the later period of the First World War by some lower-ranking officers of the German army’s combat units (the representative figures being Rohr and Rommel; incidentally, the latter was precisely the one who later became the “Desert Fox”). In fact, General Hutier, then commander of the German 18th Army, only commanded the large-scale use of this tactics by his troops, and had nothing at all to do with the proposing of this tactics.

The core of this tactics was the use of small sub-units, such as squads and platoons, under the cover of artillery fire, using favorable terrain and the gaps and joints in the opponent’s defensive dispositions to infiltrate into the enemy’s defensive system, strike the enemy’s important targets, split up the enemy’s defensive system, and create favorable conditions for the frontal attack. Specifically, this tactics broadly included 4 parts: first, a short and violent artillery fire raid, the purpose of which was to suppress rather than thoroughly destroy the enemy, creating conditions for the infiltration of the assault group. Second, under the cover of a creeping barrage, light assault sub-units (storm battalions) set out and, using favorable terrain and the weak points of the enemy defense line, infiltrated into the depth of the enemy. They would, before destroying the enemy’s artillery units and command organs, try as far as possible to avoid combat. Third, after the lightly equipped assault units had completed the infiltration mission, heavily equipped assault sub-units equipped with machine guns, flamethrowers, mortars and light guns would attack the enemy’s points of resistance bypassed by the lightly equipped assault units. Fourth, only last did the ordinary infantry begin to clear away the last resistance of the enemy’s units.

According to this conception, before the attack began, a sudden and violent fire raid was first carried out; then, in close succession, under the cover of the creeping barrage, many well-trained small sub-units of the German army, the so-called “Storm troopers” (Storm troopers) (variously translated into Chinese as “tuji qun” or “fengbao budui”), launched the assault. These sub-units, when passing through the forward edge in open order, could cover one another by turns, bypass the enemy’s fire support points, and rapidly infiltrate through the gaps between the enemy’s defending units into the depth of the enemy, cutting the communications between the enemy’s various units, and only then did the main body of troops launch the attack.

Because in this tactics the assault groups had to break through the enemy position and fight without support, their organization, equipment and tactics were all very different from those of the German infantry before. First, an assault group was provided with an artillery liaison officer, who kept close contact with the artillery by means of communication tools (mainly the telephone; radio equipment was then still scarce and heavy), so that he could provide fire support for the assault group according to actual need instead of following the time prescribed rigidly; of course, the telephone had only a limited effective range, so he used signal flares and signal rockets more often to indicate targets. In addition, besides the combat sub-units and the artillery liaison officer, an assault group also had engineers, basic medical and logistics sub-units, and signal sub-units. In essence they were a precious combined small sub-unit.

Second, the weapons of the assault group were no longer uniformly the rifle plus bayonet. They were equipped with submachine guns, pistols, daggers and pointed spades. If the assault group was larger, it also had light and heavy machine guns, grenade launchers, light mortars and flamethrowers, possessing a comparatively complete infantry fire system and able to fight independently for a short time.

The characteristics of the infantry–artillery cooperative attack tactics (assault-group tactics) were broadly as follows:


	Achieving surprise




	Take measures to reduce the signs that reveal the launching of the attack to a minimum. Avoid long air-fire preparation; the artillery fire preparation was not to be carried out earlier than four hours before the launching of the attack.


	Limit trial firing by the artillery, in order to conceal the concentration of artillery in the attack sector.


	The attack units could move forward only at night and then hide in assembly areas behind the attack sector.


	Feign combat activity in other areas of the front line, in order to carry out camouflage and deception.





	Breaking through weak points




	The infiltration-tactics idea of “avoiding the solid and striking the hollow” is to be instilled into the troops. The attack must have a certain limit in advancing in the direction of the attack, and should follow up closely only when the enemy’s resistance was weak or ineffective. This principle applied to all levels from the squad and platoon upward.


	The attack units should bypass strong points or strongly fortified areas, leaving the following echelon to “mop them up.”





	Expanding the results




	After a successful breakthrough, the assault units, regardless of size, should attack straight ahead.


	The units following the assault units should exert pressure on the two flanks of the breakthrough area, widening the gap and then enveloping its flanks.


	When regiments and divisions widened the gaps in the breakthrough, they used, as in the initial attack, the infiltration tactics of avoiding the solid and striking the hollow.





	Maximum fire support




	The infantry squad (in the First World War the German infantry squad had 14–18 men, equivalent to half an infantry platoon of other European countries at the time) could obtain the support of one automatic rifle (or one light machine gun) and one light mortar (the automatic rifle generally meant the 10-kilogram Madsen automatic rifle; the Bergmann-type automatic rifle and the 11-kilogram Parabellum-type automatic rifle were also used). The automatic rifle, light machine gun and mortar were the firepower basis of the infantry squad.


	The grenade launcher (modified from the French Vivien-Bessières grenade launcher): each squad was equipped with one, and the hand-grenade ration of the soldiers was also increased.


	In addition to the standard artillery fire-support technical equipment, infantry battalions were to be given light guns in order to provide direct close-range fire support.


	After the battalion machine-gun company had closed up behind the infantry assault units, a few guns were also to be designated to move forward, take cover, and then support by firing over the heads of the infantry or through gaps.


	Light, medium and heavy guns were not to be accustomed to strictly linear emplacement, but should be disposed irregularly on concealed ground. Artillery companies and artillery battalions should be prepared to change positions forward by leaps, to provide uninterrupted fire support.


	Fighters and light bombers should also provide direct fire support. They should strike temporary targets such as small isolated areas putting up stubborn resistance and the enemy reserves advancing toward the front. Reconnaissance aircraft should cooperate in correcting the fall of shot of the guns.





	Maintaining the sharpness of the advance




	Engineers equipped with bridging materials should be assigned to the assault units to ensure that accompanying guns and supply vehicles could advance.


	The leading assault units were not given target points, but only directed to advance straight ahead in the attack, without regard to the delay and interference on the flanks.


	Reinforcement and replenishment, especially of automatic rifles and mortars, was to be met by the method of replenishing directly at the front from the rear. The reinforcement of assault units that were exhausted and had lost men through casualties was to be done by the same method.


	Use the closely following infantry reserve to bring machine-gun and artillery fire into play and rapidly and fiercely expand local results.




What has been said above seems to be a summary of the attack tactics of that era; if one has that impression, that is correct. This tactics combined the killing and covering capacity of the firepower then available, the flexibility of the infantry and the active fighting spirit and so on, used terrain and the gaps in the enemy’s defense to carry out infiltration attack into the depth of the enemy, and created conditions for the advance of the following units. In a word, it was an attack tactics of infantry–artillery cooperation based on skirmish line tactics.

On March 21, 1918, the troops of the German 18th Army (5 corps, with 27 divisions under them), under the command of General Hutier, near Saint-Quentin, along both banks of the Somme, using infantry–artillery cooperative tactics based on skirmish line tactics (infiltration tactics), carried out an attack toward the coast, and obtained magnificent results. The enemy he faced was the British 5th Army, composed of 12 divisions, commanded by the British general Hubert Gough. Hutier’s troops in a few days rapidly advanced 60 kilometers and captured 50,000 prisoners. His troops advanced so quickly that the other units responsible for protecting his flanks were left far behind, which is enough to prove the effectiveness of infantry–artillery cooperative tactics based on skirmish line tactics. Of course, this effectiveness was closely related to the terrain conditions of the battlefield. On almost every attack ground, the more complex the terrain, the higher the effectiveness of the tactics, and the simpler the terrain, the lower the effectiveness. But whatever the effectiveness of the tactics, in combat of this scale, when the two sides’ numbers of artillery pieces were not very different, it was extremely rare in the “age of defense” for the attacking side to suffer fewer casualties than the defending side.

However, in that era, such successful battle examples were after all only a minority. Infantry–artillery cooperative tactics based on skirmish line tactics could indeed solve some tactical problems of how to attack in the “age of defense,” but they could not change the technical foundation of this era, nor could they fundamentally change this “age of defense.” Of course, as a tactical reaction, the defensive tactics of the time also improved accordingly, and the most important change among them was that combat formations were deployed far more dispersed.

To sum up, an attack combat using “infantry–artillery cooperative tactics based on skirmish line tactics” has, besides the necessary use of the skirmish-line combat formation, two further essentials in implementation. The first is that the role of the artillery (including mortars) must be given full play. In a sense, the attack of this period was an “artillery attack”; without the participation of artillery it was very hard for an attack to succeed. The second is that the infantry must act in accordance with the “3:1 rule of combat experience”; to put it another way, an attack must concentrate a force with a numerical superiority of more than 3 times in order to win (not to mention the price that might have to be paid). When attacking, the artillery first provides fire cover to ensure that the infantry can advance and deploy. Before the assault, an artillery preparation is carried out to destroy the enemy’s defensive positions and kill or wound his living forces. After the infantry launches the assault, the artillery uses fire to suppress the enemy’s defensive strongpoints and in-depth targets, to restrain the enemy’s firepower and the movement of his weapons, and to support the infantry assault. When the attack develops into the depth of the enemy, the artillery should move its positions forward by echelons, escorting the infantry’s advance with fire. The infantry then uses the effect of the artillery fire to eliminate the enemy and seize the positions. Accompanying fire weapons within the infantry’s combat formation use fire to destroy the enemy firepower points that hinder the infantry’s advance. The infantry should promptly indicate targets to the artillery. During movement, the infantry actively reconnoiters roads and clears obstacles for the artillery.

The defensive tactics of “infantry–artillery cooperative tactics based on skirmish line tactics” likewise have two essentials in implementation. The first is that the infantry should build multiple solid positions, carry out effective protection, and increase the depth of the defense. Special attention should be paid to mutual covering among the positions, to prevent the enemy from using gaps in the defense to carry out penetration (infiltration) or outflanking. The second is to deploy forces rationally so that, while maintaining a reasonable density of troops, it is hard for the enemy to form a superiority of more than 3 times. At the same time, a strong reserve must be controlled, ready at any moment to reinforce the defense of the first echelon. When necessary, counterattacks should be carried out to increase the toughness and elasticity of the defense. The artillery should mainly suppress the enemy’s artillery fire and cover its own infantry; it should also block the attacking enemy, support the infantry in resisting the enemy’s assault, prevent the enemy from breaking through and expanding, and ensure the safety of its own movements. When the enemy has broken into the forward-edge positions, the artillery should concentrate fire to suppress the enemy who have broken in, intercept the enemy’s follow-on echelons, support the infantry’s counterattack or counterstroke, and assist in carrying out its maneuver.

The main methods of infantry–artillery cooperation in combat: the artillery first carries out fire preparation (or suppresses the enemy’s fire preparation), creating conditions for the infantry to launch an attack (or to resist the enemy’s assault); during combat the artillery, according to the infantry’s requirements, directly supports the infantry’s combat with fire and suppresses targets in the enemy’s depth, and so on.

When organizing cooperation between the infantry and the artillery, it is usually done on the spot, or on a map or sand table, according to the mission, the commander’s determination, the enemy situation and the terrain, and in the order of targets, times and places. It is carried out according to the principle of “the infantry’s action takes the lead, and the artillery fire creates conditions for the infantry’s action, so that the artillery fire is coordinated with the infantry’s action.”

Commanders should, according to the anticipated development of the battle and the enemy’s likely actions, with the infantry as the main body, specify the methods of cooperation between the infantry and the artillery in each combat phase or time period. The basic requirements are: unified planning and strict organization; one main plan with several preparations; active support and active coordination; combining advance cooperation plans with ad hoc organized coordination, to strengthen the ability to respond to changes; and accurate and timely command, with smooth communications.




Section 5: Tactics of Large-Scale Combat

During the half century from 1866 to 1918, skirmish line tactics (including its developed form, infantry–artillery cooperative tactics based on skirmish line tactics) were all the rage, and the most representative war that took place in that period was the First World War of 1914–1918. The dominant tactics used in the fighting in the Southeast Asian theater during the Second World War of 1939–1945 were also skirmish line tactics. Therefore, the large-scale land (ground) combats using skirmish line tactics described in this book are chosen mainly from the First World War and from the Southeast Asian theater of the Second World War.

During the First and Second World Wars, large-scale combats mostly took place as component parts of campaigns, in the course of campaigns, and a few took place as independent combats. In this period, “space-seizing combat,” “enemy-annihilating combat” and “space-defending combat” had become, in a stable way, the basic patterns of large-scale land (ground) combat.13


I. The Development of “Space-Seizing Combat” Tactics

“Space-seizing combat” is the abbreviation for a large-scale land (ground) combat organized and carried out with the seizing of a certain space (under the other side’s control) as its basic purpose. Besides the combat purpose of “seizing space” that has to be achieved in independent combats, in a campaign the combat task that a tactical formation often received at that time was to open the campaign breakthrough [that is, to seize the space (where the campaign breakthrough is located)].

Although “space-seizing combat” is a kind of active combat, one should still determine the basic tactical strategy one is to adopt according to the concrete situation on the battlefield, especially the other side’s basic tactical strategy for defending that space.


(1) When the Opponent Uses the Basic Tactical Strategy of “Position Defense” (Defend on Position)

“Position defense” is one of the basic tactical strategies of carrying out the main fighting directly relying on a position, so as to achieve the combat purpose of “defending space.” The battle that first typically used the “position defense” strategy was the one first used by the Russian army in the Russo-Japanese War. Defensive strategies and campaign defensive lines also mostly used this basic tactical strategy.

Against this basic strategy of the other side, one’s own side can usually use the following five typical basic tactical strategies:


1. Front of Attack

“Front of Attack (FA)” is an attacking action carried out against the opponent’s defensive front. From the point of view of large-scale combat, the essence of frontal attack is to carry out a series of small-scale combats across the whole front of the opponent so as to wear down or annihilate the opponent’s troops one by one and thus achieve the combat purpose. In the “First Battle of the Somme” that began on July 1, 1916, in the First World War, the basic tactical strategy used in the attack combat launched by the British and French armies on a front of 40 kilometers was the frontal attack.

A frontal attack is usually carried out when one’s own side has an absolute superiority of troops, the opponent has not exposed a flank, and especially when the opponent has not yet completed tactical deployment or completed combat preparations.

Annihilating the opponent through a frontal attack is the most direct, the simplest and the most traditional tactical strategy. Since a frontal attack does not require complex maneuver, it is convenient to seize a fleeting opportunity and launch the attack at once; the combat posture is simple and clear, which makes it convenient to give full play to the role of superior forces; the relations among the units in the course of combat are simple, which also makes organization and coordination easy. But a frontal attack can hardly directly shake the opponent’s combat system, and if the suddenness of the attack is lost, it often can only “gnaw” at the opponent’s position bit by bit, progress is slow, and combat losses are often also relatively large.

When this tactical strategy is used, the space-seizing combat usually consists of several (groups of) small-scale attack combats carried out in parallel [one of which is the main combat]; if the opponent holds a strong reserve, there may also be a small-scale attack combat (or group of them) carried out in order to annihilate the opponent’s reserve, or a small-scale defensive combat carried out in order to resist the opponent’s reserve counterattack.

According to incomplete statistics, during the First World War “space-seizing combats” using this basic tactical strategy occurred at least 4–7 times.14 These combats mainly occurred within “space-seizing campaigns,”15 and a few occurred in “enemy-annihilating campaigns.” Of these, only 2 were won, while 2–5 failed.16

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 5:1 and 7:1. In the 2 combats that were won, the superiority was above 6:1 in both.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In a frontal attack, the distance between the places where the individual small-scale combats occurred was usually 1–2 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the combat purpose was abandoned because casualties were too great.



2. Front of Attack + Thrust Deep (Infiltration)

As said before, a frontal attack is an attacking action carried out against the opponent’s defensive front; a thrust deep (Thrust Deep Into) is an action that uses gaps in the opponent’s deployment or thinly held parts to enter his depth or rear. Infiltration (Infiltrate) is a thrust deep carried out secretly. The troops that thrust (infiltrate) behind the enemy usually take on important tasks such as seizing key targets behind the enemy or deep in his depth, harassing and disrupting his rear, and cutting off his line of retreat, and in the course of completing these tasks they can also play the role of shaking the opponent’s defensive system. Therefore, with the frontal attack as the main part and the thrust deep (infiltration) as the auxiliary, combining the frontal attack with the thrust deep (infiltration) is a typical strategy for achieving the purpose of “seizing space.” In the “Second Battle of the Somme” that began on March 21, 1918, the series of attack combats carried out by the troops of the German 18th Army (5 corps, with 27 divisions under them) near Saint-Quentin along both banks of the Somme in the direction of the coast used this tactical strategy.

A thrust deep (infiltration) is usually carried out where the terrain offers a high degree of concealment and the opponent’s deployment also has fairly large gaps. Its essence is to carry out several small-scale combats at the opponent’s flank and rear so as to form a posture of cutting off the enemy’s line of retreat and thereby achieve the combat purpose.

Using this strategy, one can shake and disintegrate the opponent’s defensive system while cutting off his line of retreat, which is favorable to achieving the purpose of annihilating the opponent. But the forces able to thrust (infiltrate) into the opponent’s rear are usually limited, and are often lightly equipped units with weak protection that are easily killed or wounded; to achieve the combat purpose, other tactical means often have to be used at the same time. Therefore, from the point of view of large-scale combat, a thrust deep (infiltration) is usually not used independently as a single tactical means but is often mixed with other tactical means as an auxiliary one.

Because the combat posture formed by thrusting (infiltrating) behind the enemy and unfolding small-scale combats is rather complex, and the relations among the units carrying out different tasks are also very complex, organization and coordination are relatively difficult.

When this tactical strategy is used, the space-seizing combat usually consists of several (groups of) small-scale attack combats carried out in parallel [one of which (or one group) is usually the main combat] and another one (group) [or several (groups)] of small-scale attack combats carried out as the thrust deep (infiltration); if the opponent holds a strong reserve, there may also be a small-scale attack combat (or group) carried out in order to annihilate the opponent’s reserve, or a small-scale defensive combat carried out in order to resist the opponent’s reserve counterattack.

According to incomplete statistics, during the First World War “space-seizing combats” using this basic tactical strategy occurred at least 18–25 times. These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns,” of which 7–9 were won and 11–16 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 2:1 and 4:1. In the 7–9 combats that were won, the superiority was above 3:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the frontal-attack troops and the thrust-deep (infiltration) detachment was usually 3–5 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the detachment responsible for the thrust deep (infiltration) was unable to shake the enemy’s defensive system, while the troops responsible for the frontal attack were unable to seize their target.



3. Break Through + Pin Down

Breakthrough [Break Through (BT)] is an action of forcibly opening a gap (breach) in the opponent’s defensive front. Pinning down (Pin down) is an action of “holding” the opponent so that he cannot be used in other areas (directions). With the breakthrough as the main part and the pinning down as the auxiliary, combining breakthrough with pinning down is a typical strategy for achieving the purpose of “seizing space.” It is usually used when one’s own side has a relative superiority of troops, the opponent has exposed a flank and his defensive front is rather wide, and the defending troops are relatively thin. The attack combat of the first phase of the offensive campaign launched on June 4, 1916, by the Russian Southwestern Front against the Austro-Hungarian army (known in history as the “Brusilov Offensive”) used the basic tactical strategy of breakthrough plus pinning down.

The essence of a breakthrough is to carry out a series of small-scale combats at certain sections of the advance and to use the results of these small-scale attacks to achieve the purpose of the breakthrough.

Because, once the breakthrough succeeds, the entry of some of one’s own troops through the breach into the depth of the opponent often shakes and disintegrates the opponent’s defensive system, which is favorable to achieving the purpose of seizing space, this is a strategy often used when one’s own side has superior forces. Using this strategy, the maneuver of the tactical formation is relatively simple, which makes it convenient to give full play to the role of superior forces; the relations among our units in the course of combat are also relatively simple, which makes organization and coordination convenient. But after the breakthrough, the flanks of our troops that develop the attack into the depth of the enemy are exposed and are easily counterattacked by the opponent. Therefore, when a breakthrough is carried out, a pinning-down attack often has to be carried out in other directions at the same time to pin down the opponent’s forces in those directions.

When this tactical strategy is used, the space-seizing combat usually consists of one (group of) small-scale attack combat(s) carrying out the breakthrough (this combat is usually the main combat) and another one (group) [or several (groups)] of small-scale attack combats carrying out the pinning down; if the opponent holds a strong reserve, there may also be an attack combat (or group) carried out in order to annihilate the opponent’s reserve, or a defensive combat carried out in order to resist the opponent’s reserve counterattack.

According to incomplete statistics, during the First World War “space-seizing combats” using this basic tactical strategy occurred at least 24–30 times. These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns,” of which 11–13 were won and 13–17 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 4:1 and 6:1. In the 11–13 combats that were won, the superiority was above 5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the breakthrough and the troops carrying out the pinning down was usually 2–4 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the breakthrough was too slow, so that the opponent’s tactical reserve had enough time to strengthen the defense of the breakthrough sector.



4. Front of Attack + Surround

A frontal attack is an action of attacking the opponent’s front. Surrounding (Surround) is an action of avoiding the opponent’s front and maneuvering to his flank and rear in order to form a posture of encirclement. With the frontal attack as the main part and the surround creating conditions for the frontal attack, this is a typical strategy for achieving the purpose of “seizing space.” For example, in the attack combat that the German 9th Army began on November 11, 1914, from the Thorn area toward Kutno against the combined forces of the Russian 1st and 2nd Armies, the basic tactical strategy of frontal attack plus surround was used.

Surrounding usually has several forms: single-flank envelopment, double-flank envelopment, thrust-deep (infiltration) envelopment and so on. Single-flank envelopment is the form of envelopment in which troops cut off the opponent’s line of retreat from the exposed flank of the opponent; double-flank envelopment is the form of envelopment in which troops cut off the opponent’s line of retreat from both exposed flanks of the opponent; thrust-deep (infiltration) envelopment is the form of envelopment in which troops use gaps in the opponent’s defensive system to cut off the opponent’s line of retreat. It can be seen that the essence of surrounding is to form a posture of encirclement through maneuver and so achieve the combat purpose, and maneuvering to the opponent’s flank and rear will almost certainly trigger combat (several small-scale combats).

Using the tactical strategy of “frontal attack + surround,” one can quickly shake and disintegrate the opponent’s defensive system while cutting off his line of retreat, achieving the purpose of annihilating the opponent. But when this strategy is used, the maneuver of the tactical formation is rather complex and the demands on its maneuvering ability are rather high; usually more troops have to be used; the relations among the units carrying out different tasks are rather complex and organization and coordination are difficult; and the flanks (especially the inner flank) of the troops carrying out the encirclement on the ground are exposed and easily attacked by the opponent. Therefore, when an envelopment is carried out, a frontal attack often has to be carried out at the same time.

When this tactical strategy is used, the space-seizing combat usually consists of one (group of) small-scale attack combat(s) carrying out the frontal attack [one of which (or one group) is the main combat] and another one (group) [or several (groups)] of small-scale attack combats carrying out the surround; if the opponent holds a strong reserve, there may also be an attack combat (or group) carried out in order to annihilate the opponent’s reserve, or a defensive combat carried out in order to resist the opponent’s reserve counterattack.

According to incomplete statistics, during the First World War “space-seizing combats” using this basic tactical strategy occurred at least 35–40 times. These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns.” Of these, 16–19 were won and 19–21 failed. Among them, single-flank envelopments numbered 24–30, double-flank envelopments 7–8, and thrust-deep (infiltration) envelopments 2.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 5:1. In the 16–19 combats that were won, the superiority was above 4:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the frontal attack and the troops carrying out the encirclement was usually 4–6 kilometers.

The main reason for the failure of combats using this tactical strategy was often a lack of coordination between the troops responsible for the frontal attack and the troops responsible for the encirclement.



5. Front of Attack + Outflank

A frontal attack is an action of attacking the opponent’s front. Outflanking (Outflank) is a variant of surrounding: it is a maneuver that avoids the front of the opponent’s position and uses his exposed flank or weak part to move toward an important target (part) in his depth, the purpose being, by attacking that target (part), to force the opponent to abandon his present position and fight our side under unfavorable conditions. With the frontal attack as the main part and the outflanking creating conditions for the frontal attack, this is a typical strategy for achieving the purpose of “seizing space.” For example, during the First World War, in August 1914, the German army used the basic tactical strategy of frontal attack plus outflanking many times in the “Battle of the Frontiers.”

Outflanking is usually carried out when the opponent has exposed flanks or there are fairly large gaps in the opponent’s deployment (relative to the degree of concealment of the terrain), and one’s own tactical formation also has units suited to carrying out attacks into the depth. It can be seen that the essence of outflanking is to force the opponent to abandon his present position and fight our side under unfavorable conditions by carrying out several small-scale combats at his flank and rear, and thereby achieve the combat purpose.

Using the “frontal attack + outflank” strategy, one can shake and disintegrate the opponent’s defensive system while cutting off his line of retreat, which is favorable to achieving the purpose of annihilating the opponent. But because small-scale combats have to be unfolded behind the enemy, more troops are needed; at the same time, a certain amount of time is needed before the opponent’s defensive system can be shaken and disintegrated; the relations among the units carrying out different tasks are complex and organization and coordination are difficult; and our units carrying out the outflanking usually have exposed flanks and are easily attacked by the opp onent. Therefore, when an outflanking is carried out, a frontal attack often has to be carried out at the same time.

When this tactical strategy is used, the space-seizing combat usually consists of one (group of) small-scale attack combat(s) carrying out the frontal attack [one of which (or one group) is the main combat] and another one (group) [or several (groups)] of small-scale attack combats carrying out the outflanking; if the opponent holds a strong reserve, there may also be an attack combat (or group) carried out in order to annihilate the opponent’s reserve, or a defensive combat carried out in order to resist the opponent’s reserve counterattack.

According to incomplete statistics, during the First World War “space-seizing combats” using this basic tactical strategy occurred at least 25–30 times. These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns.” Of these, 9–12 were won and 14–16 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 4:1 and 6:1. In the 9–12 combats that were won, the superiority was above 5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the frontal attack and the troops carrying out the outflanking was usually 7–10 kilometers.

The main reason for the failure of combats using this tactical strategy was often a lack of coordination between the troops responsible for the frontal attack and the troops responsible for the outflanking.




(2) When the Opponent Adopts the Basic Tactical Strategy of “Obstruct,” One’s Own Side Can Adopt the Basic Tactical Strategy of “Achieving the Combat Purpose by Disrupting the Rhythm of the Opponent’s Step-by-Step Resistance”

When the opponent, relying on multiple lines of positions, shifts positions in turn and resists step by step to achieve his combat purpose against our advance (that is, the “obstruct” tactical strategy), one’s own side should seize the moment when the opponent transfers forces from one line of positions to the next, suddenly launch a rapid attack, disrupt the order in which the opponent shifts positions, and achieve the combat purpose. For example, in the Second World War, the Chinese Expeditionary Force’s New 22nd Division used “obstruct” tactics in the defensive combat in the Hukawng Valley in Burma, and the Japanese army, in the course of its advance, used the above basic strategy many times. For various reasons, the Japanese advance ended in failure.

The main advantage of using this strategy is that one can smash the enemy in front in one stroke and achieve the combat purpose, but the opportunity is hard to seize and the combat actions are rather complex.

When this tactical strategy is used, the space-seizing combat usually consists of one (group of) small-scale attack combat(s) (this combat is usually the main combat) carried out to seize the opponent’s main position, and another one (group) [or several (groups)] of small-scale attack combats (this combat is usually an auxiliary combat) carried out to disrupt the order in which the opponent shifts positions; if the opponent holds a strong reserve, it may also include one (group of) small-scale attack combat(s) carried out in order to annihilate the opponent’s reserve or a small-scale defensive combat carried out in order to resist the opponent’s reserve counterattack.

According to incomplete statistics, during the First World War “space-seizing combats” using this basic tactical strategy occurred about 6–9 times, and all of these combats occurred within “space-seizing campaigns.” Of these, 2–3 were won and 4–6 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 4:1 and 6:1. In the 2–3 combats that were won, the superiority was above 5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

The main problem that usually appeared in combats using this tactical strategy was that the attack was not carried out resolutely at the moment when the enemy shifted positions.




II. The Development of “Space-Defending Combat” Tactics

“Space-defending combat” is the abbreviation for a land (ground) combat organized and carried out with the defense of a certain space or target of one’s own side as its basic purpose.

Although “space-defending combat” seems to be a passive kind of combat, one should still actively determine the basic tactical strategy one is to adopt according to the situation, especially the concrete situation of the target space and the quantity and characteristics of the combat forces one possesses.


(1) Directly Defending the Target Space with the Main Force Relying on Positions (Position Defense)

When one’s own side uses the basic tactical strategy of “directly defending the target space with the main force relying on positions” (in the tactical systems of many countries this strategy is also called “position defense”), the main forces (more than two thirds of the total strength) should be deployed on positions. Against the tactical strategies the opponent may use, the following five typical strategies can usually be used:


1. The Tactical Strategy for Resisting the Opponent’s “Frontal Attack”

To resist the opponent’s “frontal attack” strategy, the tactical strategy is to deploy the troops along the front, with each unit responsible for defending a front of a certain width, make full use of terrain and features, set up a well-developed system of positions, build strong defensive works, set up a tight fire system and obstacle system, and control a strong reserve. In the “First Battle of the Somme” that began on July 1, 1916, in the First World War, what the German army used in resisting the British and French attack combat on a front of 40 kilometers was this basic tactical strategy.

When this tactical strategy is used, the space-defending combat usually consists of several (groups of) small-scale defensive combats carried out in parallel [one of which (or one group) is the main defensive combat] and one (or several) attack (counterattack) combats carried out in order to improve the situation.

According to incomplete statistics, during the First World War “space-defending combats” using this basic tactical strategy occurred at least 4–7 times. These combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 2–5 were won and 2 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.6:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.5:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the troops responsible for the frontal resistance and the troops responsible for flank cover was usually 1.5–3 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the enemy’s superiority was too great, or that the enemy carried out outflanking or thrust deep (infiltration).



2. The Tactical Strategy for Resisting the Opponent’s “Frontal Attack + Thrust Deep (Infiltration)”

When the opponent uses the “frontal attack + thrust deep (infiltration)” strategy, then, on the basis of taking measures to resist the opponent’s frontal attack, one builds positions in advance (oblique positions) in the directions and along the routes where the opponent may carry out a thrust deep (infiltration), and sets up sensors and explosive obstacles. In the course of combat, when it is discovered that the opponent is using this strategy, rapidly maneuvering part of the troops to resist the opponent’s thrust-deep (infiltration) action relying on the oblique positions becomes an effective tactical strategy. During the First World War, what the British 5th Army used in the combat it carried out from March 21, 1918, near Saint-Quentin along both banks of the Somme in the direction of the coast, resisting the German 18th Army, was this basic tactical strategy, but in this combat the British army failed.

When this tactical strategy is used, the space-defending combat usually consists of one (group of) small-scale defensive combat(s) resisting the opponent’s frontal attack (this combat is usually the main combat), another one (group) [or several (groups)] of small-scale defensive combats resisting the opponent’s thrust deep (infiltration), and one (or several) attack (counterattack) combats carried out in order to improve the situation.

According to incomplete statistics, during the First World War “space-defending combats” using this basic tactical strategy occurred at least 18–25 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 13–19 were won and 5–6 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.6:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.5:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the troops responsible for the frontal resistance and the troops responsible for flank cover was usually 2–3 kilometers.

The main reason for the failure of combats using this tactical strategy was often that, when resisting the frontal enemy, the defenders neglected the thrust-deep (infiltrating) enemy.



3. The Tactical Strategy for Resisting the Opponent’s “Break Through + Pin Down”

When the opponent uses the “break through + pin down” strategy, then, on the basis of taking the above measures, concentrating the main force in the sector where the opponent is most likely to carry out a breakthrough becomes an effective tactical strategy. During the First World War, what the Austro-Hungarian 4th and 7th Armies used in the combat resisting the offensive launched from June 4, 1916, by the Russian Southwestern Front was this basic tactical strategy.

When this tactical strategy is used, the space-defending combat usually consists of one (group of) small-scale defensive combat(s) resisting the opponent’s breakthrough (this combat is usually the main combat), another one (group) [or several (groups)] of small-scale defensive combats resisting the opponent’s pinning down, and one (or several) attack (counterattack) combats carried out in order to improve the situation.

According to incomplete statistics, during the First World War “space-defending combats” using this basic tactical strategy occurred at least 24–30 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 13–17 were won and 11–13 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.6:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.5:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the troops responsible for the frontal resistance and the troops responsible for flank cover was usually 2–4 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the tactical reserve was drawn away by the opponent’s pinning-down troops.



4. The Tactical Strategy for Resisting the Opponent’s “Frontal Attack + Surround”

When the opponent uses the “frontal attack + surround” strategy, then, on the basis of taking measures to resist the opponent’s frontal attack, one builds positions in advance (oblique positions) along the routes where the opponent may carry out an envelopment, and sets up explosive obstacles and sensors. In the course of combat, when it is discovered that the opponent is using this strategy, rapidly maneuvering the reserve to resist the opponent’s envelopment relying on the oblique positions becomes an effective tactical strategy. During the First World War, what the Russian 1st and 2nd Armies used in the Kutno area to resist the combined attack combat that the German 9th Army began on November 11, 1914, from the Thorn area toward Kutno was this basic tactical strategy.

When this tactical strategy is used, the space-defending combat usually consists of one (group of) small-scale defensive combat(s) resisting the opponent’s frontal attack (this combat is usually the main combat), another one (group) [or several (groups)] of small-scale defensive combats resisting the opponent’s envelopment, and one (or several) counterattack (attack) combats carried out in order to improve the situation.

According to incomplete statistics, during the First World War “space-defending combats” using this basic tactical strategy occurred at least 35–40 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 19–21 were won and 16–19 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.6:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.5:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the troops responsible for the frontal resistance and the troops responsible for flank cover was usually 2–4 kilometers.

The main reason for the failure of combats using this tactical strategy was that, when resisting the frontal enemy, the defenders often neglected the enemy carrying out the envelopment.



5. The Tactical Strategy for Resisting the Opponent’s “Frontal Attack + Outflank”

When the opponent uses the “frontal attack + outflank” strategy, then, on the basis of taking measures to resist the opponent’s frontal attack, one builds positions in advance (oblique positions) along the routes where the opponent may carry out an outflanking, and sets up explosive obstacles and sensors. In the course of combat, when it is discovered that the opponent is using this strategy, rapidly maneuvering the reserve to resist the opponent’s outflanking relying on the oblique positions becomes an effective tactical strategy. For example, during the First World War, in August 1914, the German army used the basic tactical strategy of frontal attack plus outflanking many times in the “Battle of the Frontiers,” and what the British and French armies used in that battle was this basic tactical strategy.

When this tactical strategy is used, the space-defending combat usually consists of one (group of) small-scale defensive combat(s) resisting the opponent’s frontal attack (this combat is usually the main combat), another one (group) [or several (groups)] of small-scale defensive combats resisting the opponent’s outflanking, and one (or several) attack (counterattack) combats carried out in order to improve the situation.

According to incomplete statistics, during the First World War “space-defending combats” using this basic tactical strategy occurred at least 25–30 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 14–16 were won and 9–12 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.6:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.5:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the troops responsible for the frontal resistance and the troops responsible for flank cover was usually 3–5 kilometers.

The main reason for the failure of combats using this tactical strategy was that, when resisting the frontal enemy, the defenders often neglected the enemy carrying out the outflanking.




(2) Relying on Multiple Lines of Positions to Resist the Opponent’s Advance Step by Step (Obstruct)

In the tactical theory of many countries, especially Western ones, this tactical strategy is also called “obstruct” (sluggish).

If the target space has great depth, the terrain conditions for direct defense are poor, and one’s own troops, although they possess a certain tactical mobility, can hardly carry out a “decisive counterattack,” or have little certainty that a “decisive counterattack” would succeed, then one divides the troops into several parts (generally 3–4 parts) and deploys them respectively on the 1st line of positions at the forward edge of the target space, and on the 2nd, 3rd … nth lines of positions at suitable places behind it. The troops defending the 1st line of positions, after killing and wearing down part of the enemy and gaining some time, withdraw under the cover of other troops to the rear positions to prepare to resist the enemy again; the troops defending the 2nd line of positions fight in turn relying on their positions, kill and wear down part of the enemy, gain some time, and then withdraw under the cover of other troops to the rear positions to prepare to resist the enemy again … In this way, shifting positions in turn and resisting the enemy’s advance step by step to achieve the combat purpose becomes the typical basic tactical strategy used under such conditions. For example, in the Second World War, the Chinese Expeditionary Force’s New 22nd Division used exactly this basic tactical strategy in its defensive combat in the Hukawng Valley in Burma.

The main advantage of using this strategy is that one can make full use of terrain conditions to resist the enemy’s advance for a long time at a small cost and kill, wound and wear down large numbers of the enemy. But under the enemy’s attack there is a certain risk in the troops’ transferring from one line of positions to the next; the moment of shifting positions must be grasped accurately, and favorable conditions must be created.

When this tactical strategy is used, the space-defending combat usually consists of several (groups of) small-scale defensive combats, occurring in parallel, resisting step by step from the front edge into the depth [one of which (or one group) is the main defensive combat], and one attack (counterattack) combat carried out in order to improve the situation.

According to incomplete statistics, during the First World War “space-defending combats” using this basic tactical strategy occurred at least 6–9 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 4–6 were won and 2–3 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.6:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.5:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

The lines of positions were usually 4–5 kilometers apart, so that one’s own artillery could support the infantry’s combat from a single position, especially support the infantry units as they shifted positions, while the enemy’s artillery could not, from a single position, give fire support to its own troops against them.

The main reason for the failure of combats using this tactical strategy was often that the enemy’s superiority was too great, or that the enemy outflanked one’s rear.




III. The Development of “Enemy-Annihilating Combat” Tactics

“Enemy-annihilating combat” is the abbreviation for a land (ground) combat organized and carried out with annihilating (or heavily damaging) a certain combat force of the other side as its basic purpose. Besides the need to achieve “annihilating the enemy” in independent combats, the campaign task that a tactical formation often received in a campaign at that time was to annihilate (with the cooperation of the neighboring units) a certain tactical formation of the other side.

Although “enemy-annihilating combat” is a kind of active combat, one should still determine the basic tactical strategy one is to adopt according to the concrete situation, especially the basic tactical strategies the opponent may use.


(1) Surround + Front of Attack

As said before, surrounding is an action of moving to the enemy’s flank and rear, avoiding his front, in order to cut off his line of retreat. A frontal attack is an action of attacking the enemy’s front. With the surround as the main part and the frontal attack creating conditions for the surround, this is a typical strategy for achieving the purpose of “annihilating the enemy.” For example, in the campaign known in history as the “Race to the Sea,” during the First World War, in the autumn of 1914, the German army used the basic tactical strategy of surround plus frontal attack many times, and mainly used single-flank envelopment.

Using the “surround + frontal attack” strategy, one can quickly shake and disintegrate the enemy’s defensive system while cutting off his line of retreat, achieving the purpose of annihilating the enemy. But when this strategy is used, the maneuver of the tactical formation is rather complex and the demands on its maneuvering ability are rather high; usually more troops have to be used; the relations among the units carrying out different tasks are rather complex and organization and coordination are difficult; and the flanks (especially the inner flank) of the troops carrying out the encirclement on the ground are exposed and easily attacked by the enemy. Therefore, when an envelopment is carried out, a frontal attack often has to be carried out at the same time.

When this tactical strategy is used, the enemy-annihilating combat usually consists of one (group of) small-scale attack combat(s) carrying out the envelopment (this combat is usually the main combat) and another one (group) of small-scale attack combats carrying out the frontal attack; if the enemy holds a strong reserve, there may also be an attack combat (or group) carried out in order to annihilate the enemy’s reserve, or a defensive combat carried out in order to resist the enemy’s reserve counterattack.

According to incomplete statistics, during the First World War “enemy-annihilating combats” using this basic tactical strategy occurred only about 20–25 times, and all of these combats occurred within “enemy-annihilating campaigns.” Of these, 18–23 were won and 2 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. In the 18–23 combats that were won, the superiority was above 5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the frontal attack and the troops carrying out the encirclement was usually 4–6 kilometers.

The main reason for the failure of combats using this tactical strategy was a lack of coordination between the troops responsible for the frontal attack and the troops responsible for the pinning down.



(2) Outflank + Front of Attack

As said before, outflanking is a variant of surrounding: it is an action of avoiding the enemy’s front and attacking an important target (part) in his depth, forcing the enemy to abandon his present position and fight our side under unfavorable conditions. A frontal attack is an action of attacking the enemy’s front. With the outflanking as the main part and the frontal attack creating conditions for the outflanking, this is a typical strategy for achieving the purpose of “annihilating the enemy.” For example, in the Battle of Tannenberg in August 1914 during the First World War, the basic tactical strategy used in the large-scale combat carried out by the German army in the area east of Usdau was outflank plus frontal attack.

The essence of outflanking is to force the enemy to abandon his present position and fight our side under unfavorable conditions by carrying out several small-scale combats at his flank and rear, and thereby achieve the combat purpose. It is usually carried out when the enemy has exposed flanks or there are fairly large gaps in the enemy’s deployment, and one’s own tactical formation also has units suited to carrying out attacks into the depth.

Using the “outflank + frontal attack” strategy, one can shake and disintegrate the enemy’s defensive system while cutting off his line of retreat, which is favorable to achieving the purpose of annihilating the enemy. But because small-scale combats have to be unfolded behind the enemy, more troops are needed; at the same time, a certain amount of time is needed before the enemy’s defensive system can be shaken and disintegrated; the relations among the units carrying out different tasks are complex and organization and coordination are difficult; and our units carrying out the outflanking usually have exposed flanks and are easily attacked by the enemy. Therefore, when an outflanking is carried out, a frontal attack often has to be carried out at the same time.

When this tactical strategy is used, the enemy-annihilating combat usually consists of one (group of) small-scale attack combat(s) carrying out the outflanking (this combat is usually the main combat) and another one (group) [or several (groups)] of small-scale attack combats carrying out the frontal attack; if the enemy holds a strong reserve, there may also be an attack combat (or group) carried out in order to annihilate the enemy’s reserve, or a defensive combat carried out in order to resist the enemy’s reserve counterattack.

According to incomplete statistics, during the First World War “enemy-annihilating combats” using this basic tactical strategy occurred only about 5–7 times, and all of these combats occurred within “enemy-annihilating campaigns.” Of these, 4–6 were won and 1 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. In the 5–6 combats that were won, the superiority was above 4.5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the frontal attack and the troops carrying out the outflanking was usually 5–12 kilometers.

The main reason for the failure of combats using this tactical strategy was a lack of coordination between the troops responsible for the frontal attack and the troops responsible for the outflanking.



(3) Front of Attack + Thrust Deep (Infiltration)

As said before, a frontal attack is an action of attacking the enemy’s front; a thrust deep (infiltration) is an action of using gaps in the enemy’s defense to enter the enemy’s depth or rear in order to form a posture of encirclement. With the frontal attack as the main part and combining the frontal attack with the thrust deep (infiltration), this is a typical tactical strategy for achieving the purpose of “annihilating the enemy.” For example, the attack of the Far East Allied forces (a joint Chinese–American force) on Myitkyina, held by the Japanese army, in the Second World War (in 1944) used exactly this basic tactical strategy. This basic tactical strategy can also be seen as a variant of “frontal attack + surround.”

A thrust deep (infiltration) is usually carried out where the terrain offers a high degree of concealment and the enemy’s deployment also has fairly large gaps. Its essence is to carry out several small-scale combats at the enemy’s flank and rear so as to form a posture of cutting off the enemy’s line of retreat and thereby achieve the combat purpose.

Using this strategy, one can shake and disintegrate the enemy’s defensive system while cutting off his line of retreat, which is favorable to achieving the purpose of annihilating the enemy. But the forces able to thrust (infiltrate) into the enemy’s rear are limited, and are mostly light units with weak protection that are easily attacked by the enemy; to achieve the combat purpose, other attack forms often have to be used. Therefore, a thrust deep (infiltration) is usually not used independently as a single strategy but is often used in combination as an auxiliary strategy. At the same time, because the relations among the units carrying out different tasks are complex, organization and coordination are relatively difficult.

When this tactical strategy is used, the enemy-annihilating combat usually consists of one (group of) small-scale attack combat(s) carrying out the frontal attack (this combat is usually the main combat) and another one (group) [or several (groups)] of small-scale attack combats carrying out the thrust deep (infiltration); if the enemy holds a strong reserve, there may also be an attack combat (or group) carried out in order to annihilate the enemy’s reserve, or a defensive combat carried out in order to resist the enemy’s reserve counterattack.

According to incomplete statistics, during the First World War “enemy-annihilating combats” using this basic tactical strategy occurred only about 3–5 times, and all of these combats occurred within “enemy-annihilating campaigns.” Of these, 2–4 were won and 1 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. In the 2–4 combats that were won, the superiority was above 4.5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the frontal attack and the troops carrying out the thrust deep (infiltration) was usually 3–4 kilometers.

The main reason for the failure of combats using this tactical strategy was a lack of coordination between the troops responsible for the frontal attack and the troops responsible for the thrust deep (infiltration).



(4) Break Through + Pin Down + Thrust Deep (Infiltration)

As said before, a breakthrough is an action of forcibly opening a gap (breach) in the enemy’s front. Pinning down is an action of “holding” the enemy so that he cannot be used in other directions. Usually the breakthrough is the main part, the pinning down assists the breakthrough, and the thrust deep (infiltration) then forms an encirclement of the enemy; combining the breakthrough with the pinning down and the thrust deep (infiltration) is a typical tactical strategy for achieving the purpose of “annihilating the enemy.” It is usually used when one’s own side has a relative superiority of troops, the enemy has not exposed a flank, his defensive front is rather wide, and the defending troops are relatively thin. For example, during the First World War, on June 9, 1918, the German army widely used the basic tactical strategy of breakthrough + pinning down + thrust deep (infiltration) in a series of attack combats against the Matz River–Noyon salient, and obtained a certain degree of success. This basic tactical strategy can also be seen as a variant of “frontal attack + surround.”

The essence of a breakthrough is to break through the opponent’s positions at certain sections of the advance by a series of small-scale combats, so that part of one’s own troops enter the opponent’s depth.

Because, once the breakthrough succeeds, the entry of some of our troops through the breach into the depth of the enemy often shakes and disintegrates the enemy’s defensive system, which is favorable to achieving the purpose of annihilating the enemy, this is a strategy often used when one’s own side has superior forces. Using this strategy, the maneuver of the troops (arms) is relatively simple, which makes it convenient to give full play to the role of superior forces; the relations among our units in the course of combat are also relatively simple, which makes organization and coordination convenient. But after the breakthrough, the flanks of our troops that develop the attack into the depth of the enemy are exposed and are easily counterattacked by the enemy. Therefore, when a breakthrough is carried out, a pinning-down attack often has to be carried out in other directions at the same time to pin down the enemy’s forces in those directions.

When this tactical strategy is used, the enemy-annihilating combat usually consists of one (group of) small-scale attack combat(s) carrying out the breakthrough (this combat is usually the main combat), another one (group) [or several (groups)] of small-scale attack combats carrying out the pinning down, and another one (group) of small-scale attack or defensive combats carrying out the thrust deep (infiltration); if the enemy holds a strong reserve, there may also be an attack combat (or group) carried out in order to annihilate the enemy’s reserve, or a defensive combat carried out in order to resist the enemy’s reserve counterattack.

According to incomplete statistics, during the First World War “enemy-annihilating combats” using this basic tactical strategy occurred about 6–9 times, and all of these combats occurred within “enemy-annihilating campaigns.” Of these, 3–5 were won and 3–4 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. In the 3–5 combats that were won, the superiority was above 4:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the breakthrough and the troops carrying out the pinning down and the thrust deep (infiltration) was usually 2–4 kilometers.

The main reason for the failure of combats using this tactical strategy was a lack of coordination between the troops responsible for the breakthrough and the troops responsible for the pinning down and the thrust deep (infiltration).



(5) Ambush

An ambush (Ambush) is an action in which a tactical formation is deployed in advance in a certain area and annihilates the enemy after he has entered (or been lured into) that area; it is a traditional strategy often used in enemy-annihilating combat. For example, during the First World War, in the Battle of Tannenberg in August 1914, the basic tactical strategy used in the combat in which the German army annihilated the Russian 2nd Army in the Tannenberg area was the ambush.

The key to the success of the ambush strategy is to achieve tactical surprise. For this reason, it is usually used where the terrain offers a high degree of concealment and the enemy’s degree of vigilance is not high. Under modern and future conditions, because of the development of reconnaissance technology, the difficulty of using this strategy has already risen greatly.

When this tactical strategy is used, the enemy-annihilating combat usually consists of several (groups of) small-scale attack combats carrying out the ambush (this combat is usually the main combat) and another one (group) [or several (groups)] of small-scale attack combats carrying out the luring of the enemy.

According to incomplete statistics, during the First World War “enemy-annihilating combats” using this basic tactical strategy occurred only about 3–4 times, and all of these combats occurred within “enemy-annihilating campaigns.” All of these combats were won.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 2:1 and 4:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to deal with unexpected situations.

In combat, the distance between the troops carrying out the flank attack (usually the main attack) and the troops carrying out the frontal resistance (blocking) and the attack on the rear depends on the size of the enemy force being ambushed, and is usually 3–6 kilometers.

The typical problem appearing in large-scale ambush combats is often how to coordinate the individual small-scale combats.

By this time it was already generally recognized that, in the stage of skirmish line tactics (including its developed form, infantry–artillery cooperative tactics based on skirmish line tactics), the defense was stronger than the offense. The success of an attack combat depended to a great extent on artillery fire. From the data above, apart from the mutual coordination of infantry and artillery actions already mentioned, in order to make full use of the artillery fire of the higher echelon, as long as the spatial distance between the places where the small-scale combats of a large-scale combat occur is not too great, and the deployment of the artillery positions is also reasonable, the artillery fire of the higher echelon can be fully used to support the individual (groups of) small-scale combats comprehensively.

In addition, because at this stage the mobility of the infantry and artillery units was relatively low, the failure of a large-scale combat depended to a considerable degree on the combat deployment formed before the combat was triggered.

One more thing should be said: in this stage of tactical development, chemical weapons were also invented. But the use of such weapons in combat was subject to many restrictions: first, they were limited by the morality and ethics of war — chemical weapons are weapons of mass killing, and any use of them often brings condemnation by international public opinion; second, the conditions of use were also very restrictive (mainly air temperature, wind direction and wind speed). For example, when the German army first used a chemical poison agent on January 31, 1915, it was ineffective because the air temperature was too low, and when it was used on May 1 the wind direction suddenly changed, with the result that the poison gas was instead blown onto the German positions, causing heavy German casualties. Therefore, the deterrent effect of chemical weapons was often greater than their practical effect. This book does not go into it at length.
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Chapter 5 — The Emergence and Development of (Firearm-Era) Maneuver Tactics

Maneuver tactics, as said before, refers to a basic tactic used in land (ground) combat: the basic method of fighting that rapidly moves troops and weapons, forms an advantage, and uses that advantage to achieve the combat purpose. Looking at the history of war as a whole, maneuver tactics have twice become the world’s basic tactics. The first time was in the cold-weapon era: “cold-weapon-era maneuver tactics” (also called “cavalry tactics”; see Chapter 2 of the first part of this book). The other is the maneuver tactics of the firearm era, which this chapter records. Firearm-era maneuver tactics are the basic method of fighting in which units (sub-units) are given a high degree of mobility by mechanized combat platforms (and mobility vehicles), which rapidly move troops and weapons and fight using firearms. The modern age is the firearm era, so, when studying modern tactics and provided no misunderstanding arises, we can often omit the qualifier “firearm era” and call “firearm-era maneuver tactics” simply maneuver tactics (mobile tactics). In this chapter we will refer to them simply as maneuver tactics.

Maneuver tactics were born in 1916, became the dominant tactics during the Second World War, and lasted until 1973, when they began to be challenged by precision-strike tactics — a span of at least 57 years. The maneuver-tactics stage is the fifth stage in the development of land (ground) combat.


Section 1: The Emergence of the Tank

The basic material foundation for the emergence of maneuver tactics was the tank.


I. The Call of Duty

In October 1914, on the Western European battlefield of the First World War, the two opposing sides, facing defensive positions made up of trenches, barbed-wire entanglements and machine-gun firepoints, were both caught in a tactical stalemate in which it was very difficult, or entirely impossible, to break through the other’s positions. Inspired by a legend, Lieutenant Colonel E. D. Swinton, then serving with the British Expeditionary Force, suddenly had a flash of inspiration and put a proposal to the British Army: if a gun, machine guns and armor plate were mounted on a tractor, a new kind of weapon combining firepower, mobility and protection could be assembled. An attack carried out with this weapon might break the tactical stalemate described above. At the time the British Army had no interest in this, but Churchill, then First Lord of the Admiralty, on hearing the proposal, treated it as a treasure. In February 1915 he ordered the formation of a “Landship Committee” and personally led the research and development of the “landship.” Under his persuasion, the British government later also adopted E. D. Swinton’s proposal and, integrating the many technologies then already mature — metallurgy, tractor manufacture, gun and machine-gun manufacture and so on — in September 1915 developed a prototype, called “Little Willie” (小游民). It was a combat vehicle of peculiar appearance: its front was rectangular, its sides rhomboid, and the whole vehicle was covered with 6-millimeter armor plate. Driven by a gasoline engine, it moved on the ground by means of tracks; the whole vehicle weighed 18.289 tons. The vehicle carried 1 heavy 7.7-millimeter “Maxim”-type machine gun and several “Lewis”-type light machine guns. The engine’s power was 77.175 kilowatts, its maximum speed was 3.2 kilometers per hour, and it could cross a trench 1.2 meters wide and pass over an obstacle 0.3 meters high.

So that the Germans would not discover this new weapon too early, the British used the naval term “tank” (water tank) as its cover name. This name has been used ever since, and “tank” is the transliteration of this word. In 1916, the production tank developed on the basis of “Little Willie” and its improved version “Big Willie” was officially named the “Mark I.” Its side profile was still rhomboid, with rigid suspension, a protruding firing platform (sponson) on each side of the hull above the track frames, two tracks that ran around the hull from the top of the vehicle, and a pair of steering wheels extending from the rear of the vehicle. It had a crew of 8 (see Figure 5.1).


[Image — Figure 5.1: The British “Mark I” tank. A black-and-white photograph of a rhomboid tank with tracks running over the top of the hull, standing on churned ground, with a pair of steering wheels at the rear.]



According to the missions envisaged at the time, the “Mark I” was divided into two models, “heavy” and “light” (some translate them as “male” and “female”). The main mission of the “heavy” tank was to destroy the enemy’s firepoints, and it was fitted with two 57-millimeter short-barreled guns and 4 machine guns; the main mission of the “light” tank was to suppress enemy fire and to accompany the infantry in the assault, and it carried no guns, only 5 machine guns.

Evidently, the tank of that time was designed as an “obstacle clearer” and a “mobile gun (machine-gun) platform” for the infantry. The so-called “obstacle clearer” was to remove the enemy’s firepoints, barbed wire, dug trenches and other obstacles, creating favorable conditions for the infantry assault; the so-called “mobile gun (machine-gun) platform” was to use a mobile platform to move guns (machine guns) safely to the position where the infantry most needed (or where it was most suitable) to fire, covering the infantry assault or directly destroying enemy targets to achieve the combat purpose. According to the conception of the time, the tank, as the infantry’s “combat companion,” could effectively assist the infantry in combat and greatly raise the unit’s combat capability.



II. The First Use

In the early hours of September 15, 1916, a thin early-autumn mist covered the banks of the Somme in northern France, and the German soldiers, worn out by incessant fighting, were dozing in their trenches. Two German sentries seemed to sense something stirring; they climbed out of the trench to look toward the British positions opposite, and suddenly they felt their blood almost congeal: in the mist, two mysterious monsters were giving off a low “rumbling,” like the “earth sound” of an earthquake, and from the direction of the British positions, crossing one shell crater after another, were approaching them. In an instant they stood stock-still, staring at each other, their limbs seeming no longer to obey them. The monsters’ pace, though slow, and somewhat lurching and swaying, was such that no obstacle could stop them. Just as they were about to climb onto the German positions, someone in the trench shouted: “The devils are coming!” — and this phrase spread through the whole position like wildfire. Someone glanced at his watch: the hands pointed to 5:15.

In front of the position, more and more monsters emerged from the mist, and within a few minutes several dozen monsters had appeared in front of the German positions along the 10-kilometer front. They roared furiously, burst through the barbed wire, climbed onto the position, crossed the trenches, and flattened the cover works. After a while, to the sound of gunfire, tongues of fire began to spurt outward from the monsters’ bodies, and some German soldiers fell at the sound. Behind the monsters followed throngs of British soldiers, and the terrified German soldiers either scattered and fled or simply surrendered.

These monsters were the “Mark I.”

The tank that raised the curtain on the battle was D1. According to the plan, the 3 tanks of the 1st platoon of D Company were to clear the Germans out of an outpost position before the main attack was launched, but on the way two tanks broke down mechanically and were stuck in mud, so that only tank D1, under the command of Lieutenant Mortimore, attacked alone and completed the task outstandingly. Following this tank into battle were 2 infantry companies of the King’s Own Yorkshire Light Infantry battalion, which thus became the first infantry sub-unit in history to fight in cooperation with tanks. Soon D1 was hit by German artillery fire and 2 crew members were killed.

The most outstanding result was achieved by tank D17 of D Company, commanded by Lieutenant Hastie. It first forced more than 300 German soldiers to surrender to the British, and then, in cooperation with another tank, covered the infantry in capturing the village of Flers. But while continuing to attack the position of a German artillery battery, it was set on fire by German gunfire, and of its 8 crew members only two survived.

On this day, with the support of tanks, the British infantry took only 5 hours to advance 4,000–5,000 meters on a front of 10 kilometers, and not only captured all of the German first and second positions but also took several key points on the third position.

Because tank technology at that time was not yet perfect and the number of tanks was too small (in fact, the tanks used in this battle totaled 49, which is not a small number, but for various reasons in the end only 18 actually charged onto the German positions), and they were again used dispersed on a front of 10 kilometers, fighting the opponent singly in twos and threes, they did not achieve greater results. But the tank’s participation in this battle on the Somme triggered the development and change of land (ground) tactics over the following several decades, which the tank’s conceivers, advocates and first users had not anticipated.

The first use of the tank in battle showed its broad prospects for development.

Before this battle, the British Army had put forward principles for the use of tanks, which roughly included:

— Achieve surprise.

— Use them in offensive action.

— Use them on suitable terrain.

— Fight in cooperation with neighboring tanks and infantry.

……

These principles formed the initial essentials of the use of tanks.




Section 2: The Embryonic Form of Maneuver Tactics

After the success of the first attempt, from the second half of 1916, as tanks were used more and more widely on the battlefield, tank tactics appeared. This was the embryonic form of maneuver tactics.


I. The Development of Military Technology

Early tanks were in an exploratory stage, with a variety of structural forms: some had a fixed top-mounted turret or side-mounted gun mounts, and some had a rotating turret or no turret at all. They were usually armed with one short-barreled, low-muzzle-velocity gun of 20–37 millimeter caliber and a machine gun, or with machine guns only. Tanks steered in different ways: some relied on a clutch and brake system, some on auxiliary gearboxes or electric motors driving the two tracks separately, and some on two sets of engine-and-gearbox assemblies driving the two tracks separately, steering by changing the ratio of speeds of the two tracks. The tank’s combat weight was 7–28 tons, its power-to-weight ratio 2.6–4.8 kilowatts per ton, its maximum range 35–64 kilometers, and its armor thickness 5–30 millimeters.


[Image — Figure 5.2: The French Renault FT-17 light tank. A black-and-white photograph of two soldiers in helmets and long coats standing beside a small tank with a rotating turret.]



Because of the crude technical level and production equipment of the time, the tank’s performance indicators were very low. Its firepower was mainly for destroying living forces, and its armor could only resist rifle and machine-gun bullets and shell fragments; it had no radio communication equipment and no optical observation or aiming instruments, it ran bumpily and slowly, mechanical breakdowns were frequent, and the crew’s working conditions were poor.

The tank models of the time included: Britain’s Mark I–V and Mark V* medium tanks, France’s Schneider assault tank, St. Chamond assault tank and Renault FT-17 light tank (see Figure 5.2), and Germany’s A7V battle tank, among others.

By the end of the First World War, Britain had a total of 2,636 tanks; France had a total of 3,870 tanks; the U.S. Army had about 150 tanks; and Germany had 45 tanks.



II. Tanks Are Organized into Units (Sub-Units)

The main problem that the emergence of the tank brought to unit organization was how to incorporate tanks sensibly into the units so that these new weapons could give full play to their combat capability. At the time, the way the armies of the various countries dealt with this problem was much the same, with minor differences.

At the time, because the number of tanks was small, the number of tank units (sub-units) was also very small, and for ease of management and training the tank units of each country, even down to sub-unit level, were organized separately. They were controlled directly by the General Staff or the theater headquarters, and were attached to infantry units only temporarily before a campaign or combat was carried out.

By the end of the First World War, Britain, which had been the first to use tanks and had a fairly large number of them, had organized its tanks separately into a tank corps (“Tank 3rd Corps”). It comprised 3 tank brigades. Each tank brigade comprised 2–3 tank battalions, each tank battalion comprised 3–5 tank companies, and each tank battalion had 50–80 tanks. Each company had 17–25 tanks.

France, which had used tanks fairly early and had the largest number of tanks, organized its tanks separately into tank battalions. Each tank battalion comprised 3–5 tank companies, and each tank battalion had 80–120 tanks. Each company had 27–35 tanks.

The U.S. and German armies used tanks fairly late and also had fewer of them. The U.S. Army organized its tanks into tank battalions, each with 40–60 tanks, and each company had 17–20 tanks. The German army organized its tanks into tank detachments, with 5 tanks in each detachment.

By the end of the First World War, Britain had a total of 2,636 tanks, organized into 26 tank battalions; France had a total of 3,870 tanks, organized into 27 tank battalions; the U.S. Army had about 150 tanks, organized into 3 tank battalions; and Germany had a total of 45 tanks, organized into 9 tank detachments.



III. The Use of Tanks in Small-Scale Combat

The foundation of modern maneuver tactics is the tank. Therefore, after maneuver tactics appeared, for a fairly long time they were all along applied and developed under the name of “tank-troop (armored-troop) tactics.” Few people could see that the essence of this tactics was maneuver tactics.

Only a few days after the first successful use of tanks in combat, from September 25 to 27, 1916, the British again put 13 repaired tanks into battle. Of these, 9 were bogged down in shell craters, and only 4 actually took part in the fighting. On November 13–14, the British again used tanks in the Ancre area; because the tanks were bogged down in mud, they could only support the infantry assault with fire from where they stood, and the role the tanks played was merely to overcome anti-infantry obstacles and destroy the enemy’s machine guns, creating conditions for the infantry’s advance. The tanks’ performance was very poor at the time, and they were used in small numbers, with crews not yet trained and the combat conditions far from ideal; but the use of tanks nevertheless produced on the German infantry’s psychology a huge shock similar to the ancient “cavalry fear.”

In the offensive combats in the Aisne area from April 9 to May 5 (1917), the British and French together used about 200 tanks. Of these, the British on April 9 used 60 tanks in the Arras area, distributed in a dispersed way among the infantry divisions of 3 armies. By the third day of the attack, almost all the tanks had been bogged down in sticky soil or damaged and lost their combat capability, but the 3 remaining tanks still captured some German positions in the depth on April 11.

On April 16, the French army used tanks for the first time in the attack combat in the Soissons area. In the first infantry echelon, 128 “Schneider” tanks were organized into 8 tank groups of 16 tanks each, which went into battle on both sides of the attack zone. They were used as assault artillery behind the infantry formation, gradually shifting their fire forward. Because of the tanks’ poor performance, most of the tanks on the left wing were destroyed or damaged before reaching the enemy’s first trench, and the tanks on the right wing, although they got through the first and second trenches, also suffered heavy damage. Of the tanks used, 43% were destroyed and 14% were bogged down. On May 5, the French army again used 16 “St. Chamond” tanks in the Laffaux Mill area. As a result, 15 tanks fell into trenches that the Germans had specially widened (the early “anti-tank trenches”) and could not play any role.

On June 7, the British army in Belgium launched a combat with a limited objective to seize Messines Ridge. In this combat, 76 of the 90 tanks the British used were Mark IV tanks participating in battle for the first time.

In the large-scale Second Battle of the Marne, from July 18 to August 6, the French army attached 9 tank battalions, with nearly 500 tanks in all, separately to the various infantry divisions to carry out a campaign counterattack against the Germans. In the main direction of the breakthrough, the density of tanks reached 17 per kilometer, the terrain was convenient for tank movement, and attack preparations were concealed, so that surprise was achieved. On the day of the counterattack, more than 200 tanks were actually used in the main direction of attack; in the combat, 62 tanks were destroyed and 40 tanks stopped from breakdowns, and crew casualties were 1/4, but they broke into the enemy position to a depth of 9,000 meters. In the auxiliary direction of attack about 120 tanks were actually used, and 58 were lost. On the second day, 105 tanks were used in the main direction of attack, and 50 tanks were destroyed. On the third day 32 tanks were still sent out, and 17 tanks were destroyed. On July 21 the French again put 100 repaired and adjusted tanks into battle, and 36 were destroyed. On July 23, 82 tanks were put into battle in the main direction of attack, and 48 were destroyed by artillery fire. On the same day, 69 tanks also took part in the auxiliary direction, more than half of the tanks were destroyed, and crew casualties were 27%. From July 18 to 23, the French army lost a total of 213 tanks.

In the large-scale Third Battle of Ypres in Belgium from July 31 to November 10 (1917), the British 1st and 2nd Tank Brigades, with a total of 216 Mark IV tanks, attacked dispersed among 18 infantry divisions. Because of continuous rain, the roads were muddy and impassable, which caused serious difficulty for tank movement. Most of the tanks were bogged down in the mud and swamp and, becoming targets of German artillery fire, suffered enormous losses. Only 8 tanks, on August 19, using a smokescreen for cover and taking outflanking action, in coordination with the infantry captured 6 pillboxes built by the Germans of concrete. In this combat, the tank camouflage that the British Lieutenant Colonel S. J. Solomon had developed successfully a year earlier was put to use.

From March 21 to April 5, 1918, in the large-scale offensive combats the German army carried out in the Picardy area, tanks were used by the German army for the first time. The Germans organized 5 newly produced A7V tanks into a tank detachment, and with this tank detachment and 5 Mark IV tanks captured from the British army took part in the battle, and 4 Mark IV tanks were destroyed. In the defensive combat, the British army used tanks to carry out counterattacks and lost 90 tanks. In this battle, the first tank battle in history took place between German and British tanks. The British “Whippet” A-type medium tank also took part in the battle.

On April 24, the German army used 13 A7V tanks in the attack combat it launched at Villers-Bretonneux, east of Amiens, and as a result lost more than half. On May 27, in the German advance from between Laon and Reims toward Soissons and the Marne, 20 Mark IV tanks were used, and 10 were likewise lost, with about 30 killed or wounded among about 100 crew.

On May 31, French Renault tanks took part in combat for the first time in the Retz Forest area south of Soissons. One battalion organized with 30 tanks, attached to 1 infantry division, blocked the German advance. On June 4, 2 French tank battalions with 90 tanks in all, in the Villers-Cotterêts area northeast of Paris, were attached to the infantry by companies and platoons and carried out a counterattack against the Germans, and for the first time a combat appeared in which 1 tank company cooperated with 1 infantry company.

On June 9, in the German offensive combat in the Noyon area, 8 A7V tanks were attached to 3 infantry divisions, and as a result 6 were lost. Afterward the German army again used 20 tanks in the large-scale offensive combat in the Reims area, with meager gains.

On June 11, the French army used 144 tanks to carry out a counterattack in the Compiègne area and drove back the Germans, of whom 73 tanks were destroyed. On June 22–23, the British army for the first time used tanks to take part at night in a raid against the Germans.

It is especially worth mentioning that, in the large-scale Battle of Amiens in August 1918, according to the conceptions of the combat plan’s makers, the tank units were to cooperate and act jointly with the cavalry units. But in the course of the battle, because the maneuver speeds of the two were different and communication equipment was lacking, the two arms became separated. One tank lost contact with both its tank unit and its cavalry unit, and so could only “play freely” according to the general combat mission it had received. First it destroyed a German artillery position, then, beside a railway, it helped the infantry eliminate 60 German soldiers, later it successively destroyed quite a few German rear-service transport convoys, and finally it was destroyed by German artillery, fully displaying the tank’s powerful combat capability in destroying “soft targets” such as infantry and rear-service transport vehicles.

From September on, tanks took part in a series of attacks the Entente forces launched against the Germans in each sector of the Western front, including the newly formed American tank battalions, which took part in combat for the first time. From September 12 to 15, in the advance of the U.S. First Army in the Saint-Mihiel area southwest of Verdun, 2 tank battalions of locally organized “Renault” tanks and 7 reinforced French tank battalions were used, with 332 tanks in all, of which 174 were put into battle on the first day. On the second day, as the 177 tanks advanced, the roads in the rear area were jammed with traffic and the fuel tankers could hardly get through, so that most of the tanks could not be refueled and stopped advancing, and only 7 tanks were put into battle.

From September 17 to 23, in the small-scale attack combats the British carried out between Cambrai and Saint-Quentin, 24 Mark V* tanks were used for the first time. While keeping the combat performance of the Mark V tank, this tank added a compartment able to carry and transport some 20 infantrymen. Because these soldiers were in a high-temperature environment and sometimes had to wear gas masks continuously for several hours, their physical strength declined rapidly. When they dismounted to fight they were also very easily killed or wounded by enemy machine-gun fire, and the expected effect of infantry–tank cooperation was not obtained. On September 17, half of the tanks were destroyed in the combat.

On September 26, the Entente forces began a great offensive in every sector of the Western front. The U.S. First Army, attacking in the Argonne area, was assigned 8 tank battalions with 320 tanks in all. Of these, 270 tanks were organized into the first echelon and 50 were kept as a reserve. The French Fourth Army, attacking in the Champagne area, was assigned 10 tank battalions with 480 tanks, of which about 380 were organized into the first echelon and 100 were kept as a reserve. Because the battlefield was a jungle-like wooded region, tank losses were heavy. By the end of the battle, some companies had only 2 tanks left.

From September 27 to early October, in the attack combat of the British 1st, 3rd and 4th Armies in the Cambrai area, 16 tank battalions with a total of 420 tanks were committed, mainly Mark V, Mark V* and Type A medium tanks. Apart from keeping 1/3 of the tanks as a reserve, each infantry army used units of 2–3 tank platoons, dispersed among the individual infantry divisions. Under stubborn German resistance, tank losses were heavy. Among them, of the 47 Mark V* tanks of the U.S. 301st Tank Battalion, 15 were destroyed by artillery fire, 10 were damaged by friendly landmines, and another 11 suffered mechanical breakdowns. By October 2, only 20 repaired tanks in the British 3 armies were available for combat. By October 8 the British had again assembled 100 tanks, used mainly to destroy the Germans’ multiple lines of barbed-wire entanglements and support the infantry assault. The Germans used 10 captured Mark IV tanks for counterattacks, and the tanks of the two sides met on the battlefield. Because of the dust and smoke on the battlefield, the two sides recognized each other and opened fire only when they were 50 meters apart. In October, the British and American armies used 37 tanks to carry out a night attack near Valenciennes, with meager gains. The French army once used smoke on a large scale to cover 2 tank battalions in support of an infantry assault, and still more than half of the tanks were destroyed. In November, in the Soissons area, an attack combat in which 2 French tank battalions took part was the last tank combat of the First World War.

In the above combats, tanks were often organized in groups of 3, with 1 tank in front and 2 behind, the interval between them about 100–120 meters, forming a triangular formation, covering each other, to carry out maneuver combat. This was the typical combat formation of fighting with maneuver tactics centered on tanks that was used at the time.

Maneuver tactics centered on tanks can play their greatest role in attack combat. In the First World War, the various armies basically all used tanks in attack combat in order to seek the effect of maneuver1 (although at that time people were only thinking of how to break through the opponent’s positions, and few could clearly realize this). Its essentials were: first, the unit (sub-unit), with tanks as the center, actively carries out maneuver to create combat opportunities; second, seizing combat opportunities and actively destroying “soft targets”; third, tanks actively fight in cooperation with other arms and services; fourth, when necessary, carrying out maneuver independently.

Although the tanks suffered some losses in the above combats, compared with skirmish line tactics the results clearly increased while the losses decreased. The speed of advance also rose markedly: when attacking prepared positions, the speed of 1–2 kilometers per hour was already rare with skirmish line tactics, but with maneuver tactics a speed of 3–4 kilometers per hour was common, and sometimes the speed of advance even exceeded 5 kilometers per hour, more than twice as fast. Not to mention the movement speed through the gaps of the enemy’s defense — that was faster still.

Defensive tactics using maneuver tactics likewise have several essentials. The first is that the defense should be based on defense against tanks (after the Second World War, the combat regulations of the armies of many countries all wrote a sentence like this: modern defense is defense against tanks. But the premise of this sentence — that modern attack is tank attack — is often ignored precisely because this conclusion is too obvious). The second is to organize an all-round defense. The third is to use tanks more actively to organize and carry out counterattacks.

Besides carrying out defense with infantry, tanks can also be used as fixed firing points to strike tanks. The average target area a tank exposes in attack combat (the whole front of the vehicle) is about 5 square meters (2.0 × 2.5 meters), whereas in defensive combat a tank can use tank-works for concealment, so that the average target area exposed (the turret) is reduced to only about 1 square meter (1.0 × 1.0 meters), a difference of about 5 times. This means that even if the other conditions of the two sides’ tanks are completely identical, merely because of being in the two different states of attack and defense, the probability of being hit in the engagement will differ by a factor of 2.2 or more. In other words, to compensate for the lower probability of being hit that tanks in a defensive state enjoy, the attacking side must have a superiority in force strength of more than 2.2 times (which is not exactly the same as the infantry’s 3:1 superiority). That is to say, if tanks are used as fixed firing points to strike tanks, the “2:1 rule of combat experience” should be followed — that is, by sensible deployment the opponent should find it hard to form a numerical superiority of more than 2 times. But if tanks are used merely as fixed firing points, the tank’s powerful maneuverability is “wasted,” and combat can only be carried out with the “attrition”2 concept of skirmish line tactics and not with the “decisive strike” (poji)3 concept of maneuver tactics. In the author’s view, the better way to use tanks in defensive combat is probably, first, to use tanks as fixed firing points to destroy as many enemy tanks as possible by fire, and then to resolutely carry out counterattacks and destroy or drive back in large numbers the attacking enemy tanks.

When maneuver tactics are used, the possibility of meeting engagements rises greatly. The essentials of a meeting engagement are: first to discover the enemy, first to deploy, first to open fire.

The author will further illustrate maneuver tactics with the following two examples.

The first example: the battle between German and British forces at Villers-Bocage during the Second World War, which vividly reflects the characteristics of maneuver tactics.

In early June 1944, the Allies landed successfully in the Normandy campaign. On June 13, 1944, the German 101st Heavy Tank Battalion, through a long-distance maneuver, prepared to carry out a counterattack against the British armored force located in the village of Villers-Bocage near the landing area (in fact the British 22nd Armoured Brigade of the 7th Armoured Division). To further gain a grasp of the enemy, Captain Wittmann of this battalion was ordered to lead one “Tiger” tank to carry out combat reconnaissance against the British armored force located there.

Captain Wittmann’s tank did not follow the highway but crossed the corn fields covering the local hills and approached Villers-Bocage. At a distance of about 300 meters from the village, he discovered a British “Cromwell” tank parked at the entrance to the village. Evidently this tank was performing a sentry mission, but the position it occupied was too conspicuous and its observation was rather careless. Captain Wittmann’s tank destroyed this tank very accurately and quickly dashed into the village past this still-burning tank. At a street corner 100 meters inside the village, the turret of a British tank was slowly turning toward them, but before it could fire, Captain Wittmann’s tank fired first and destroyed it. Just as it turned the corner, Captain Wittmann’s tank met head-on, at a distance of less than 20 meters, a British “Firefly” tank parked at the roadside; both sides were greatly startled, and for some reason this “Firefly” did not fire, and Captain Wittmann’s tank successfully destroyed it. Before the British in the village had reacted, Captain Wittmann quickly observed the deployment of the British tanks in the village, and then he and his tank rapidly dashed out of the village and vanished into a field of corn. In fact, Captain Wittmann’s tank had not gone far: it stopped in a cornfield 500–600 meters from the village. In the following 30 minutes, a number of British tanks kept coming and going around the village searching for this German tank. Thirty minutes later, when Captain Wittmann looked out toward a highway more than 500 meters away that was higher than the cornfield, he saw with astonishment that more than 20 British tanks had already come out of the village and were parked on the highway, their targets very obvious. Moreover, Captain Wittmann also found that some of the crew of these tanks had even left their own tanks; evidently these tanks were making no combat preparations. This was a once-in-a-thousand-years chance, and he resolved to destroy as many of these tanks as possible. So, after making some preparations in a short time, Captain Wittmann’s tank boldly dashed toward these tanks and, from a distance of 300 meters, fired at them continuously until all its shells were used up; then, commanding his tank, he sped as fast as he could in the direction of his own unit and finally returned safely to his unit. This combat reconnaissance of Captain Wittmann’s not only completed the reconnaissance mission but also destroyed or damaged 27 British tanks.

If the above example is only a special case of maneuver tactics, the following example can give a further interpretation of it.

When the Fourth Middle East War broke out on October 6, 1973, Lieutenant Zvika Greengold of the Israeli 188th Brigade was at home on leave. When he heard the news that war had broken out he immediately took a ride in a passing car and hurried back to his unit stationed at Nafekh. The deputy brigade commander, Lieutenant Colonel Israeli (伊斯雷利), who was just then gathering his troops and short of men, appointed him commander of the “Zvika Task Force,” with the mission of delaying the Syrian forces along the Tapline Road to the north. His entire force had only 4 tanks, 3 of which had been repaired after being damaged. At 9 o’clock that evening the “Zvika Task Force” began to act. They went south along the Tapline Road, and at 9:20 they ambushed a Syrian tank unit; the first shell set a Syrian tank on fire. After the battle began, in a moment Zvika discovered that another 3 tanks were missing. He climbed a small hill and saw 3 Syrian tanks with their side lights on in the road. After he urged them to fire, those 3 tanks were hit and caught fire, and burned fiercely through the whole night. Zvika then reported to his superiors: he was fighting on the Tapline Road, could hold, and the situation was good. But his superiors understood that he was already fighting alone in a single tank. Half an hour later, Zvika discovered a Syrian unit made up of 30 tanks, accompanied by armored personnel carriers, “slowly deploying in the orderly formation of a parade review.” Zvika advanced to within range and fired, and the first tank was destroyed at a distance of 20 meters. Then he kept hiding among the Syrian units along the way, suddenly appearing from behind hills, opening fire, and then disappearing, and in succession destroyed 10 tanks of the Syrian force. The Syrians thought they had met the main force of the Israeli army, and the commander decided to break off contact and wait until daybreak to continue the fighting.

At this time, the deputy brigade commander, Lieutenant Colonel Israeli, received an order to withdraw from Nafekh, and he organized the blocking of the Syrian troops’ advance on the Tapline Road. This force included the “Zvika Task Force” and 7 tanks of the 17th Reserve Brigade, commanded by Colonel Zun (兹恩) and which later arrived on that battlefield. The commander was Lieutenant Colonel Uzi of the 17th Reserve Brigade. Uzi led his unit south along the Tapline Road and, during the maneuver, met the Syrian main force; they fought a desperate battle of about 3 hours against the other side’s superior force. By 1 a.m. on the 7th, the unit Uzi commanded, after making a huge contribution to stopping the Syrian advance at that critical moment of the Saturday night, was wiped out. The tank in which Uzi himself rode was destroyed, and he was also wounded, losing his left arm and both eyes.

At this time Zvika was still fighting, and through radio communication the whole Northern Military Region knew of the “Zvika Task Force.” But what they did not know was that this young man was alone fighting an unbelievable battle against the units of the Syrian 9th Infantry Division, the force ratio being 1:50. Before dawn came, Zvika again destroyed about 30 Syrian tanks until his tank was hit, and he did not withdraw from combat until he was gravely wounded and could no longer fight. Later people commented: “In October 1973, the tank commanded by Lieutenant Zvika Greengold on the Golan Heights in the end accomplished the mission of the 188th Brigade.”

The above two examples would have been utterly unimaginable in the stage of skirmish line tactics (viewed from the “attrition” concept). Evidently, this tactic of using maneuver to make the enemy unable to adapt and thereby win (which perhaps even its implementers never anticipated) is a new tactic: this is maneuver tactics (centered on tanks).

As described before, this kind of maneuver tactics (centered on tanks) is often based on small sub-units or even a single vehicle, carried out according to the concrete conditions of terrain, the opponent’s deployment of forces, obstacles and so on (often including a large number of small-range lateral, oblique and other relatively complex maneuvers). Because in its maneuver it can make full use of terrain for concealment and the technical performance of the vehicles, and by actions such as sudden acceleration, sudden stops, gear changes and rapid turns, make it hard for the opponent to fire at it or fire accurately, and because the vehicles can also cover one another, it is hard to deal with. Frankly speaking, this kind of maneuver has no fixed pattern and is carried out according to the principle of “advantage,” similar to “tank guerrilla warfare” carried out in a prescribed time and prescribed area according to unified requirements.

Compared with skirmish line tactics, maneuver tactics (centered on tanks) have three notable characteristics: first, the tank’s flexible “base-point maneuver” replaces the infantry’s rigid “road-roller maneuver,” so that tactics aimed at dealing with “road-roller maneuver” lose their effectiveness;4 second, this kind of maneuver greatly compresses the opponent’s resistance time, so that the opponent’s shooting opportunities are greatly reduced and one’s own tactics become more effective; third, at that time only a very few infantry weapons could effectively deal with tanks, and the infantry had not received general anti-tank training, so the tank’s maneuver exerted enormous psychological pressure on the opponent’s soldiers, very easily triggering a “tank fear” similar to the ancient “cavalry fear,” causing morale to collapse and the soldiers to abandon combat. It is the combined effect of these three aspects that is the real reason maneuver tactics (centered on tanks) win.

As said before, the essence of maneuver tactics lies in maneuver, and maneuver tactics are centered on the tank. Once tanks cannot maneuver, this tactics fails at once. In the Korean War of 1950–1953, the anti-tank combat carried out by our Chinese People’s Volunteers’ 204th Division in the Wendengchuan (文登川) area is a vivid example:

On October 7, 1951, the 204th Division carried out a relief in place with units of the Korean People’s Army 5th Corps. The next day, the U.S. 2nd Division, the South Korean 8th Division and a French battalion launched an attack along the whole line against our side before it had gained a firm footing. The U.S. and French forces concentrated more than 200 tanks and carried out the attack in successive waves (at most more than 40 tanks in a single sortie), carrying out “tank wedge-splitting combat” (in fact maneuver tactics centered on tanks) in the river-valley plain areas on both sides of the highway north along the Wendengchuan. With the enemy situation unclear, the terrain unfamiliar and the positions not yet complete, the 204th Division fought a hurried defensive battle using the existing positions of the Korean People’s Army. West of the Wendengchuan highway the division set up anti-tank positions and, gathering the whole division’s anti-tank units and weapons — 1 antitank gun battalion of 76.2-millimeter caliber, 1 mountain gun company, 1 engineer company, 27 recoilless guns and 49 rocket launchers — organized an anti-tank detachment, which carried out anti-tank combat relying on the anti-tank positions. The fighting on the 11th was the fiercest; because the volunteer soldiers were fighting tanks for the first time, the firing distance of the anti-tank weapons was too great and chances were repeatedly lost, and enemy tank groups charged straight at the volunteers’ howitzer positions deep in their rear. The volunteers’ artillery used direct-fire aiming with the howitzers and drove back the enemy tank groups. On the 12th the enemy again organized 78 tanks to advance on Wendengchuan. The commanders of the 610th Regiment used anti-tank guns, rocket launchers and anti-tank hand grenades, getting as close as possible to the enemy tanks before opening fire. They first destroyed 10 enemy tanks and damaged 8. In the 3 days of the 12th–14th alone they destroyed 18 enemy tanks. By the 20th, the division had destroyed 28 enemy tanks and damaged 8, and held firm control of Wendengchuan throughout.

In the fighting against tanks, the volunteer soldiers summed up experience and found many tricks for hitting tanks. For example, the anti-tank guns should resist as far forward as possible and fire when enemy tanks slowed down crossing obstacles; some recoilless guns sat ahead of time in the shell craters along the enemy tanks’ line of advance and fired at the moment the enemy tanks slowed, creating the good result of 3 hits out of 4 shots. Moreover, the various weapons cooperated tacitly: long-range weapons attacked first, and when the enemy tank crews’ view was blocked or they turned to take cover, the infantry quickly closed in and attacked with anti-tank hand grenades at close range, within 10 meters.

From the viewpoint of small-scale combat, the basic experience of the volunteers’ 204th Division in the anti-tank combat at Wendengchuan comprises three points. The first is combining positions with terrain: relying on the mountains on both flanks, the river-valley plain area in the middle was turned into an anti-tank position. The second is combining fire with obstacles: combining anti-tank fire with anti-infantry fire, frontal, flanking, oblique and reverse fire, natural obstacles with engineered obstacles, explosive obstacles with non-explosive obstacles. The third is combining anti-tank units with holding units: the anti-tank units carried out anti-tank combat in the middle of the valley, while the holding units, relying on the mountains on both flanks, extended into the valley and, shoulder to shoulder, held the choke point, supporting the anti-tank units. The core of the three points of experience is first to stop the enemy tanks’ maneuver and only then to destroy the enemy by various methods. It can be seen that the volunteers had already realized at that time that the key to anti-tank tactics (in fact anti-maneuver tactics) is first to stop the enemy tanks’ maneuver.

After the embryonic form of maneuver tactics appeared, its basic form developed very quickly.




Section 3: Combined-Arms and Joint-Service Tactics Based on Maneuver Tactics

Only one year after (tank-centered) maneuver tactics appeared, in November 1917, the developed form of maneuver tactics appeared — combined-arms and joint-service tactics (combined tactics). The author considers that its full name should be “combined-arms and joint-service tactics based on maneuver tactics” (combined tactics based on mobile tactics), or “combined-arms and joint-service tactics with maneuver tactics as the background.” This tactics later gradually developed into the basic form of maneuver tactics.

In fact, at the very beginning, maneuver tactics took as their basic form the cooperative combat of two arms: tanks leading the infantry assault (and tanks supporting the infantry assault). Inspired by the success of this form of combat, with the development of military technology people gradually added further arms and services to the combat — artillery, air force and so on — so that the arms and services taking part in the battle greatly increased. In combat, these participating infantry, tankers, artillerymen and airmen act in coordination according to time, place and purpose under a unified plan, and gradually formed “combined-arms and joint-service tactics based on maneuver tactics.”


I. The Development of Military Technology in the Middle of the First World War

Besides the tank technology described above, the military technologies that at that time had a notable influence on “combined-arms and joint-service tactics based on maneuver tactics” generally included three major categories: artillery technology, air fire-support technology and communications technology.


(1) The Development of Artillery Technology

As said before, by 1917 the maximum range of howitzers had reached 14,200 meters, and that of cannon nearly 20,000 meters. Although most artillery pieces were towed, a small number of self-propelled guns had already appeared.



(2) Air Fire-Support Technology

In 1917 the troops were not yet equipped with dedicated ground-attack aircraft. Air-to-ground attack was carried out with fighter aircraft; that is, pilots flew fighters to bomb and strafe ground targets from the air, especially at low altitude. Not only was this complicated to operate and not very accurate, but the aircraft’s survivability was also seriously threatened by ground fire.

The earliest dedicated ground-attack (assault) aircraft was the Junkers J I, developed by the German Junkers company, which first flew on December 12, 1915; it was a biplane fitted with aluminum-alloy skin and protective armor, and was the earliest all-metal aircraft. It carried machine guns and a small number of bombs and could strafe and bomb ground targets at low altitude. Later Junkers developed on this basis the more advanced CL I–IV attack aircraft, whose wings changed from biplane to low-wing monoplane, with improved speed and maneuverability, carrying 2–3 machine guns. In carrying out dangerous low-altitude close fire-support missions they showed good striking, maneuvering and protective performance and achieved fairly good combat results.



(3) The Development of Communications Technology

In order for the various arms taking part in a battle, and especially the services, to organize coordinated action, there must be mobile radio communications that can link the various services and arms.

By 1917, wireless communications technology had existed for more than 20 years. Radio sets had gradually been miniaturized from bulky objects, and vehicle-mounted mobile stations had developed from fixed stations. In the Third Battle of Ypres from July 31 to November 10, in order to carry out command, the British for the first time used radio tanks. On November 20, in the Battle of Cambrai, among the 476 tanks the British committed to the battle there were also 9 radio tanks and 1 tank with a field telephone and cable. These means of communication ensured coordinated combat among the units.




II. Army Combat Units (Sub-Units) in the Middle and Late First World War

In the middle of the First World War, the structure of army combat units (sub-units) as a whole had not changed very much.

After the tank and the combat aircraft appeared, the armies of the various countries at the time organized the units (sub-units) equipped with these new weapons separately, controlled and used directly by high-level command organs such as the General Staff (British army) or the theater headquarters (German army). Not only were they trained and managed separately — even rear-service support and battlefield repair were carried out separately. When carrying out combat in which several services and arms such as tank and air units (sub-units) took part, these tank and air-arm units (sub-units) were often reorganized and then temporarily attached to the individual infantry units, according to the combat phase and the needs of the combat, with the corresponding command relationships and command procedures specified.



III. The Emergence of “Combined-Arms and Joint-Service Tactics Based on Maneuver Tactics”

The tactical theory of the armies of some countries (including ours) holds that combined tactics (which the author calls “combined-arms and joint-service tactics based on maneuver tactics”) first appeared in the large-scale Battle of Cambrai during the First World War. Then let us first examine combined-arms and joint-service tactics (or “combined-arms and joint-service tactics based on maneuver tactics”) at the level of the small-scale combats of this battle.

At 6:20 on November 20, 1917, without artillery preparation, 3 tank brigades attached to the British Third Army, with 476 tanks in all (including 378 Mark IV battle tanks, 54 supply tanks, 32 wire-clearing tanks fitted with wire-destroying chains, 3 bridging tanks and 10 communications tanks of various types), leading more than 14,000 infantrymen, suddenly launched an assault on the German army on a front of more than 12,000 meters. To resist the British tanks, the Germans had widened the original trenches to about 4 meters, forming the earliest “anti-tank trenches.” To deal with this, each British tank carried a bundle of brushwood (fascine) and placed it in the trench to form a temporary bridge. When the tanks charged, all the barbed-wire and other obstacles were flattened, thereby creating conditions for the infantry’s assault. Each tank led one infantry platoon in the assault; the platoon followed behind the tank in a skirmish line. The first squad was responsible for sealing off the trench and eliminating the enemy infantry, the second squad was responsible for seizing and controlling the trench, and the third squad was responsible for fire support. Because surprise was achieved, terrain convenient for tank movement was chosen, and the tanks cooperated closely with the other services and arms, they successively broke through three German defensive positions in a row, with a depth of penetration of more than 8,000 meters, a major victory that had not been seen on the Western Front for more than a year.

In fact, a month earlier, in the large-scale Battle of Malmaison on October 23–26, the British and French forces also carried out an attack combat in which several arms — infantry, tank troops and artillery — took part (the French army used 63 tanks in all, and under the support of artillery fire, on a front of 11,000 meters supported 6 infantry divisions in carrying out the assault. Because the infantry, tank troops and artillery cooperated closely, the combat achieved the expected effect). But this victory was merely regarded as one obtained by chance.

In the above combats that used combined-arms and joint-service offensive tactics based on maneuver tactics, the typical actions of the various arms were:


	Tanks lead the infantry assault, and the infantry clear obstacles for the tanks.


	Although no artillery preparation was carried out on the first day of the battle, from the second day the artillery began to cover the infantry and tank troops with fire.


	During the advance, the air force continuously attacked the enemy’s rear areas and prevented the enemy reserves from maneuvering.




Combined-arms and joint-service tactics based on maneuver tactics were used mainly in large-scale combat. In order to make small-scale combat and large-scale combat suit each other, and with a view to the mutual relationships among services and arms, the basic problems that small-scale combat needs to solve were clearly distinguished from the basic problems that large-scale combat needs to solve. At that time, the basic problem that small-scale combat needed to solve was: how to organize the cooperative actions between the mortars and howitzers directly organized into sub-units and the tanks and infantry.

During the First World War, the ways in which infantry and tanks cooperated mainly took two typical forms: “tanks lead the infantry assault” and “tanks cover the infantry’s combat with fire.” Tanks leading the infantry assault is the most “ancient” way of infantry–tank cooperation. In the first combat use of tanks in 1916 and up to the Battle of Cambrai in November 1917, tanks fought in cooperation with the infantry mainly in this way; tanks supporting the infantry assault with fire was a form of infantry–tank cooperation arising from a happy accident. In the combat in the Ancre area on November 13–14, 1916, the British used tanks. According to the original plan, this combat had been prepared as one in which tanks would lead the infantry assault, but because the tanks were bogged down in mud and could not lead the infantry assault, they could only support the infantry assault by fire from the positions where they were stuck. Unexpectedly, this method became one of the classic ways of infantry–tank cooperative combat. Of course, there is a clear difference between the two ways of cooperation: tanks leading the infantry assault can often fight with maneuver tactics and the “decisive strike” concept, whereas tanks covering the infantry assault with fire can usually only fight with skirmish line tactics (or “combined tactics based on skirmish line tactics”) and the “attrition” concept.

Cooperation with the mortars and howitzers directly organized into sub-units and with the infantry and tank troops is often a matter of the mortars and howitzers firing at designated targets according to the requirements of the infantry and tank troops, destroying or suppressing targets, covering the combat actions of the infantry and tank troops, and then gradually shifting the fire onto further targets, while the infantry and tank troops carry out the assault under the cover of the fire.

Defensive combat using combined-arms and joint-service tactics often involves different combat concepts depending on which arm is the main arm. When the infantry is the main arm, one can often only take “attrition” as the combat concept. At that time, tactical strategies that emphasize position defense are often used. When the tank is the main arm, one can often take the “decisive strike” concept as the combat concept. At that time, tactical strategies that emphasize maneuver defense are often used.

In the small-scale combats for the rest of the First World War, combined-arms and joint-service tactics based on maneuver tactics acquired some new essentials in implementation, chiefly:

— Pay attention to the struggle against anti-tank weapons.

— Organize good technical support.

Combined tactics, or in full “combined-arms and joint-service tactics based on maneuver tactics,” are mainly manifested through large-scale combat.



IV. Large-Scale Combats Using “Combined-Arms and Joint-Service Tactics Based on Maneuver Tactics”

Let us again examine the emergence and development of “combined-arms and joint-service tactics based on maneuver tactics” from the angle of large-scale combat.

In the second half of 1917, General Julian Byng was the commander of the British Third Army. He was ordered to organize, in the Cambrai area in the middle of November, a diversionary attack to draw the Germans’ attention away to the nearby Ypres area, creating conditions for the main attack about to be launched in that area. Byng adopted a proposal made in August by Lieutenant Colonel J. F. C. Fuller, a staff officer of the British General Staff who later became a famous military writer, and by General Hugh Elles, commander of the British Royal Tank Corps. Because in the previous stage tanks had been unable to play their full part in the battles fought on the muddy terrain of the Flanders area (the border region between France and Belgium), Fuller was anxious to find a stretch of firm ground where tanks could be used in large numbers and could play their full role.

He found the terrain he needed in the Cambrai area. Cambrai is a town in northern France; to its south and west lies a solid chalk ground cut up by many small streams and embankments. Fuller discovered that the open country about 12 kilometers wide between the Canal du Nord and the Saint-Quentin Canal was well suited to tank maneuver. Byng’s attack objective pointed straight at Bourlon Wood to the north. The force Byng had make the attack comprised 19 divisions. Defending this sector were 2 divisions of the German Second Army (part of the army group commanded by Crown Prince Rupprecht of Bavaria) behind the Hindenburg Line. 5 cavalry divisions, including cavalry brigades from Britain, Canada and India, were to be used to widen the results of the breakthrough. Havrincourt Wood, close behind the British lines, provided very good concealment for the tanks. Every effort was made to keep the secret in order to prevent the enemy from finding out. Before the attack was launched, tanks were not allowed to drive into the area within 1,500 meters of the German front line.

While the British were making combat preparations, they also had aircraft keep circling over the positions at low altitude to drown the noise of the tank engines as they maneuvered. Artists used the latest multicolored mottled camouflage technique to disguise the vehicles. Apart from officers, the other personnel of the units did not know about the use of tanks until 48 hours before the attack. Even at that time they did not know the tanks’ actual role. If any soldier had been captured before the attack was launched, there would have been no leak.

The main tactical purpose of the attack was to use infantry and tanks along a front of about 12,000 meters to attack the enemy’s positions, sweep up all the enemy between the two canals in a single net, and seize the town of Cambrai. There was no secondary objective. The British intention was not to carry out a decisive breakthrough; the attack was in fact only a supporting attack, its purpose being to pin down German forces in other directions.

From November 20 to 29, the troops of the British Third Army, without artillery preparation, with the infantry in coordination with tanks, air force and artillery, broke through the defenses of the German Second Army in a frontal attack (a purely frontal attack, without envelopment or outflanking) on a front 12 kilometers long, and after occupying Cambrai were then to develop the attack toward Valenciennes. To carry out the breakthrough, the army organized 2 echelons: the first echelon comprised the infantry 3rd and 4th Corps (6 infantry divisions in all) and the Tank Corps (3 tank brigades, each with 3 battalions, 476 tanks in all); the second echelon comprised the 3rd Cavalry Corps (3 cavalry divisions), with more than 1,000 howitzers and about 1,000 aircraft providing artillery-fire and air-force fire support for the combat. The German Second Army defending the breakthrough sector had 3 infantry divisions and 224 guns. The depth of the German defensive positions reached 9 kilometers, formed of 3 lines of defense positions each with 2–3 trenches.

The British omitted the barrage that usually foretold the launch of an attack, so that the Germans suffered a completely unexpected assault; the first echelon of the Germans surrendered or fled, and before nightfall on that same day the Third Army had already penetrated 8,000–9,000 meters on a front of 12,000 meters. This was an indisputable victory — the British, at the extraordinarily light cost of 4,000 killed and wounded, took the first German position. Although 65 tanks were destroyed by German artillery fire and another 114 tanks broke down or turned over in the trenches, about 7,500 German prisoners were captured. At 6 p.m., with night falling, the first echelon had already fully occupied the broad area within the attack zone. Without tanks, these German positions would have been almost impossible to take.

The attack combat in the Cambrai area showed that the sudden shock of tanks and infantry could disintegrate the enemy’s morale and that it was hard to counter. At 11:30 the British occupied the first and second German positions; at 16:00 they occupied the third German position. The British advanced 8,000–9,000 meters in depth on a front of 12,000 meters, leaving only the village of Flesquières unoccupied, because the British units, and especially the British tanks, were stopped there by dense German artillery fire. On the first day of the attack the British had in fact already broken through the German defensive line tactically, and at the same time captured more than 7,500 Germans, 100 guns and 350 machine guns. But for various reasons the British were unable to go on expanding the results.

The Battle of Cambrai was the first example of success in the large-scale use of tanks to apply maneuver tactics (or, one might say, combined-arms and joint-service tactics based on maneuver tactics), and had a major influence on the development of tactics. For the British, the whole combat plan was drawn up on the basis of maneuver tactics. To ensure that the troops, and especially the tanks, could maneuver smoothly, terrain convenient for tank movement was carefully chosen; large-scale use of tanks to attack without artillery preparation achieved combat surprise; effective measures of support were taken against the enemy’s anti-(tank) maneuver measures; the infantry, tanks, artillery and air force cooperated closely in the course of the attack; the artillery began firing by precise methods using survey data (although no artillery fire preparation had been carried out at the start of the attack), and the air force provided uninterrupted fire support to the tank troops and infantry in the course of the combat; and so on. In sum, the Cambrai attack combat was a successful attempt to apply maneuver tactics in the form of cooperative combat among arms and services.

In the large-scale combats that followed, the armies of all countries, as needed and as far as possible, mostly used several services and arms units (in the form of combined tactics) to carry out combat.

In 1918, people once again used “combined-arms and joint-service tactics based on maneuver tactics” in the Battle of Amiens and tried to make new improvements to them.

From August 8 to 11, in order to clear the Germans out of the Amiens salient and remove its threat to Amiens and the Paris–Amiens railway, the British and French forces launched a large-scale attack combat against the Germans in that area. According to reconnaissance, the force defending in this area was the German Second Army, with 7 battered infantry divisions, 840 guns and 106 aircraft. This army’s defensive positions were very thin. According to the campaign plan, the British and French forces were to carry out the breakthrough on a main breakthrough sector 32 kilometers wide from Braches (布拉什) to Morlancourt, concentrating the British Fourth Army and the French First Army’s 31st Corps (18 infantry divisions, 3 cavalry divisions, 2,684 guns, 511 tanks and about 1,000 aircraft in all). On August 8 the British and French forces, without artillery preparation, used tanks to lead the infantry in an assault on the German positions when the Germans least expected it, and by the end of that day had already penetrated 11,000 meters into the depth of the German defense. In a single day the German casualties reached as high as 28,000 and 400 guns were lost (so that Ludendorff said afterward: “August 8 was the darkest day of the German army”). On August 9 the French First Army entered the battle in full. On August 10 part of the Third Army also entered the battle. By the end of August 13 the British and French forces had advanced 10–18 kilometers on a front of 75 kilometers, completely eliminated the Amiens salient, realized the intended campaign purpose, and inflicted heavy damage on the Germans (losing about 48,000 men, about 30,000 of whom were taken prisoner). But because the tanks had suffered serious losses in the battle, the offensive momentum that had been formed gradually disappeared (the foundation for carrying out maneuver tactics having been seriously weakened, it was already very hard to carry out maneuver tactics), and the large-scale combat gradually turned into unconnected small-scale combats.

The reason the large-scale Battle of Amiens was won was, first, that the attack was a complete surprise to the Germans and the breakthrough sector was correctly chosen (compared with others, in this sector the depth of the German defense was shallow and the engineering works were relatively crude, which was especially convenient for the use of tanks); second, that the British also held an enormous advantage in strength, using tanks in large numbers, and especially that the participating services and arms cooperated closely.

In the large-scale combats of the First World War, the basic problems to be solved in the mutual relationships among services and arms were mainly: the relationship between the artillery organized in the army’s divisions and corps and the actions of the infantry and tank troops, and the relationship between the actions of the air force and navy and the actions of the army.

On the relationship between the artillery organized in the army’s divisions and corps and the infantry and tank troops: in the attack, the artillery usually took the creeping barrage as the main method, supplemented by concentrated fire on targets to cover the actions of the infantry and tank troops; in the defense, the artillery usually took the suppression of the enemy’s artillery as the main method, supplemented by barrage fire, to support the combat of the infantry and tank troops.

On the relationship between the actions of the air force and the actions of the army: the air force usually supported the army’s combat in three ways: protecting the airspace security over the army’s combat formation, taking part in fire preparation, and carrying out close fire support.

On the coastal flank, the naval surface vessels usually, at the request of the army, supported the army’s actions by suppressing and destroying ground targets convenient for firing on.

It should be pointed out further that, as regards the mutual relationships among the various services and arms in combat, combined-arms and joint-service tactics based on maneuver tactics seem to be merely the addition of tank and air-force elements to infantry–artillery cooperative tactics based on skirmish line tactics, making the organization and command of combat more complex. But a point often overlooked is that the mechanisms by which these two tactics win are completely different. Apart from the difference in combat strength in tank troops and air force, in combat using infantry–artillery cooperative tactics based on skirmish line tactics, because the basic combat units of the two sides — the soldiers — are relatively fixed in position, one can often only carry out combat through the route of eliminating the enemy’s targets one by one, with the “attrition” mechanism; whereas in combat using combined-arms and joint-service tactics based on maneuver tactics, because the basic combat unit of both sides (or of one side) — the tank — can maneuver continuously, and there is also cooperation among the services and arms, one can often carry out combat through the destruction of the enemy’s whole combat system (or part of it), with the “decisive strike” mechanism. Of course, there is no unbridgeable gulf between these two mechanisms: “attrition” to a certain degree will also cause the collapse of the enemy’s combat system, and “decisive strike” often also goes through a certain degree of attrition. But, based on different combat concepts, the ways these two tactics realize the combat purpose are not entirely the same.

In the large-scale combats for the rest of the First World War, combined-arms and joint-service tactics based on maneuver tactics acquired some new essentials in implementation, chiefly:

— Large-scale use of tanks.

— After a successful breakthrough, continuing to develop the attack into the depth of the enemy.

War practice shows that “combined-arms and joint-service tactics based on maneuver tactics” later gradually developed into the basic form of maneuver tactics.

It should be pointed out that, in order to sum up the experience of the war, for a period after the end of the First World War people continually carried out deep exploration of the tactics used in the war, especially in its later period. Of course, since it was exploration, different directions of exploration arose. At that time at least two different directions of exploration appeared. One of them was “mobile tactics,” that is, tactics of a maneuver system. For example, in the mid-1920s, the Soviet army, on the basis of the experience of the First World War and the civil war at home and the level of development of military equipment at that time, put forward a whole set of “maneuver tactics” and wrote it into the Field Regulations of the Workers’ and Peasants’ Red Army, published in 1929. In this direction of exploration, they focused their attention on tactical maneuver. They considered that, as long as the troops could maneuver in ways the opponent found hard to adapt to, many combat opportunities could be created, and seizing these opportunities could make it fairly easy to achieve the combat purpose. The emergence of the tank provided the possibility for land (ground) troops to maneuver, and moreover there were also other participating services and arms to fight in cooperation. By this period, maneuver tactics already possessed fairly good conditions for implementation. This tactics stressed that, in attack, firepower is used to kill and wound and suppress the enemy on the forward edge and in the depth, to push forward rapidly, to outflank, envelop and seal off the enemy’s important supporting points, and to strive to annihilate him quickly; in defense, forces are concentrated in the sectors threatened by enemy tanks, and in combat the maneuver of forces and weapons is widely carried out and anti-tank weapons are used skillfully, resolutely carrying out counterattacks and smashing the enemy’s attack. But the Soviet army likewise, somewhat later than putting forward “maneuver tactics” (about the mid-1930s), also published an academic monograph entitled Combined Tactics,5 making a special study of “combined tactics.” In this direction of exploration, they focused their attention on the mutual relations of the services and arms in combat. They held that, as the material foundation of combat, the various participating services and arms have different characteristics and are suited to carrying out different tasks. In combat, only by giving play to each one’s strengths and covering one another’s “weak points” can the overall power be fully exerted, and the combat purpose then be fairly easily realized.

As to whether it should be “maneuver tactics” or “combined tactics,” even the Soviets themselves were of two minds. The author believes that neither of these two directions of exploration is wrong; the problem lies in how to understand the mutual relationship of the two. Like all applied theories, tactics also include two levels, “concept” and “operation” (perhaps still more levels could be distinguished). The concept is the general guiding thought that should be followed in realizing the combat purpose; its level is relatively high; it is the guideline of tactics and leads the operation, determining from the macro viewpoint the effectiveness of the tactics. By comparison, operation is only some concrete methods or procedures; it is the combat purpose, though its level is lower, that determines from the micro viewpoint whether the combat purpose can be realized. Just taking the above two directions of exploration, “combined tactics,” although named “tactics,” actually solves only the concrete problems of the use of the various services and arms in combat; lacking the governing concept of “maneuver tactics,” it is merely some technical operating methods, and can hardly be called tactics. To use an analogy, “combined tactics” is the body and “maneuver tactics” is the soul. Without the body, the soul has nothing to cling to, let alone act; of course, with only the body and no soul, even if it can act, it acts blindly. After all, only by lifting the main rope can the whole net be spread.

“Combined-arms and joint-service tactics based on maneuver tactics” truly became the dominant tactics only in the Second World War.



V. The Development of Military Technology in the Period of the Second World War

At that time, the military technologies that had a notable influence on “combined-arms and joint-service tactics based on maneuver tactics” included, besides the tank technology, artillery technology, air fire-support technology and communications technology described above, two further major categories — infantry mobility platforms and field air-defense technology — for six major categories of military technology in all.


(I) The Development of Tank Technology

The interval between the two world wars (the so-called “quiet period”) was a period of exploration and experiment in tank technology and tactical development; the various countries successively developed and fitted out many types of tanks. Light and super-light tanks flourished for a time, and in structure there also appeared the wheel-cum-track light tank, whose road wheels and tracks could be used interchangeably, the amphibious super-light tank, and the multi-turret medium and heavy tanks.

Compared with early tanks, the tanks of the Second World War had clearly improved technical performance in combat. Their combat weight reached 9–28 tons, the power-to-weight ratio rose to 5.1–13.2 kilowatts per ton, the maximum speed was 20–43 kilometers per hour, and the maximum armor thickness 25–90 millimeters. The gun caliber was 37–47 millimeters, the shell muzzle velocity 610–850 meters per second, and the armor-piercing shells it fired could penetrate steel armor 40–50 millimeters thick; to strengthen fire support, some tanks were fitted with a short-barreled howitzer of 75-millimeter or 76-millimeter caliber, and development went as far as multi-weapon, multi-turret tanks that concentrated small-caliber cannon, medium-caliber howitzers and several machine guns on one vehicle; telescopic and periscopic optical observation and aiming instruments began to be used, power or hydraulic drive devices for the turret and tank radios appeared, and gun elevation stabilizers appeared; the power systems mostly used civil or aviation gasoline engines, with fixed-axis mechanical gearboxes, clutch or simple differential-type steering mechanisms, and balanced suspension. After the anti-tank gun appeared, some countries, in order to strengthen the armor protection of tanks, designed sloped armor and distributed armor thickness according to the probability of being hit at each part. Compared with early tanks, the most important development of the tanks of this period was that reliability rose greatly.

By the outbreak of the Second World War, the tanks widely used by the various countries were: for the Soviet army, the T-26, the BT tanks, the T-28, the T-34 and the KV tanks; for the U.S. Army, the M-3 and M-4; for the British army, the “Matilda,” the “Crusader” and the “Cromwell”; the German army in the early period of the war mainly used the Panzer I, II, III and IV, and in the later period of the war added the “Tiger” and “Panther” tanks. These tanks, in cooperation with infantry and artillery and supported by air-force fire, took on almost all the attack combat tasks and most of the defensive combat tasks.

Take the development of the then representative Soviet and German tanks, especially Soviet tanks, as an example.

At the outbreak of the Soviet–German war, the Soviet army had an armored force of unprecedented size, with 23,160 tanks and armored vehicles.

In 1928 the Soviet Union’s First Five-Year Plan began. In order to achieve its goals smoothly, the Soviet Union spared no heavy expense in buying on a large scale the machine-building plants, equipment and technical personnel of the United States and Germany. Promoted by this measure, Soviet heavy industry, the foundation of the military industry, was rapidly strengthened.

In order to further strengthen its military power, the Soviet Union signed the Treaty of Rapallo with Germany, which at that time was a defeated nation excluded by the international community, secretly set up a tank school at Kazan, and provided Germany with a tank research institute. In exchange, Germany transmitted advanced military theoretical knowledge to the Soviet army.

These measures accelerated the promulgation of the Soviet Field Regulations of the Red Army in 1929 and the formation of the mechanized experimental brigade. But the newly organized tank units retained a strong flavor of the traditional European cavalry. For example, the heavy tanks used in breakthrough combat were similar to the early heavy cavalry, the reconnaissance (amphibious) tanks that performed long-range reconnaissance and screening missions were similar to the light cavalry of the time, and the infantry tanks that directly assisted the infantry in combat were more like the dragoons, modern hand-gun shock troops.

Because the plan of domestically designing and building tanks was delayed without progress, the Soviet military began to consider introducing tanks from abroad and producing them under license. So, from 1928, a delegation of inspectors was sent to the United States, Czechoslovakia, Britain and other countries, and successively imported various types of tanks, such as the “Christie” and “Vickers,” for comparison and testing.

In 1930, two kinds of Vickers tank — the Vickers-Carden-Loyd Mk. VI and the Vickers-Armstrong Type E 6-ton light tank — were shipped successively to the Soviet Union, and technical personnel of the mechanization and motorization department of the Leningrad Artillery Academy carried out extensive study and testing of these two tanks. They modified the earlier British design before copying it, and the improved design was called the T-type tank, which had two models: T-1 and T-2. They differed from the Vickers tanks in many details, and about 20 of these tanks were made. After comparative tests, the tank based on the Vickers-Armstrong Type E tank was finally chosen. At the Supreme Military Council meeting convened on February 13, 1931, the Soviet military decided to mass-produce this tank, which was named the T-26 and produced by the Bolshevik factory in Leningrad.

The initial model of the T-26 tank was the 1931 model. It had two basic types: 1. the infantry T-26, fitted only with two machine guns (Degtyaryov DT 7.62-millimeter machine guns); 2. the command T-26TU, with a 37-millimeter-caliber gun in the right turret, the earliest standard-produced radio equipment of Soviet tanks on the vehicle, and a square antenna. Some T-26TUs were also fitted with the long-barreled PS-2 M1930 37-millimeter tank gun. The Soviets had at one time also considered using a 45-millimeter gun, but for some unknown reason it was in the end not fitted. As the Soviets’ earliest mass-produced tanks, the early T-26 also had two derivative vehicles: one was the ST bridge-laying tank, carrying a 7-meter-long tank bridge, which was fitted in small numbers to units in 1934–1938. The other was the OT-26 flamethrower tank.

In 1934, the Soviet Automobile and Armored Tank Directorate gave the design group an instruction to re-equip the then-in-service T-26, the BT series and the T-35 tanks with the M1930 45-millimeter gun. This 45-millimeter gun was designed on the prototype of the 37-millimeter anti-tank gun of the German Rheinmetall company (“Mantel,” 曼特尔). The long-barreled PS-2 M1930 37-millimeter tank gun fitted on the T-26TU was its derivative. After use, the Soviet army considered the gun inadequate in power and therefore built the newer M1931 45-millimeter anti-tank gun.

In 1935, the 1931-model T-26 tank was soon replaced by the 1933-model T-26 tank fitted with the dual-purpose 45-millimeter anti-tank gun. Through the 1930s the Soviet army kept upgrading the 1933-model T-26. In the course of mass production the 1933-model T-26 tank went through several minor improvements; its main-gun shield had two types, one a curved cast shield and the other a shield welded from steel plate.

In the Nomonhan campaign of 1939, the T-26 tank achieved brilliant results in combat against the Japanese army. But it also exposed quite a few problems; for example, once the riveted joints of the armor plate were hit, even by machine-gun fire, the broken rivets easily produced fragments flying about inside the vehicle and killing and wounding the crew. Afterward the Soviet army changed the armor plate from riveted joints to welded joints. Later two tank models with improved armor appeared.

At that time the T-26 tank (see Figure 5.3) was fitted with a 45-millimeter tank gun that could fire high-explosive and armor-piercing shells. It was widely used in the Spanish Civil War and proved to perform far better than the German Panzer I and the Italian L3 tanks.


[Image — Figure 5.3: The Soviet T-26 tank. A black-and-white photograph of a small tank with a turret, standing in a muddy forest track, with a number painted on the side of the turret.]



The Soviet army had originally planned to fit radios on all 1933-model T-26 tanks, but because the electronics industry could not produce radio sets in sufficient numbers, only a small number of vehicles were in the end fitted with radios, for example company commanders’ or platoon commanders’ vehicles. The square antenna mounted in the shape of a horseshoe around the turret was its important identifying feature. This model was also called the T-26TU M1933. In addition, the Soviet army also made variant modifications to it, and the OT-130 flamethrower tank was a variant of the 1933-model T-26.

At the end of 1930, two M1930 prototype vehicles of the U.S. “Christie” T3 wheeled-and-tracked dual-use vehicle, disguised as agricultural tractors, also arrived in the Soviet Union. Because the vehicle had not yet had a turret designed when it was bought, the redesign work on this vehicle concentrated mainly on the turret and the on-board weapons. On May 13, 1931, the Soviet military decided to mass-produce this vehicle, and this tank was named the BT fast tank.

Likewise in 1935, after about 620 BT-2 tanks fitted with a 37-millimeter gun had been produced, they began to be re-equipped with a 45-millimeter gun (renamed the BT-5 tank). Like the 1933-model T-26, the BT-5 tank used a new twin-hatch turret with an enlarged turret bustle, rather than the old-style single-hatch turret.

By the end of the 1930s the BT-5 tank had again been upgraded, and the BT-7 tank appeared. It was refitted with a new turret and welded sloped armor. But the main armament was still the 45-millimeter gun. In the Spanish Civil War of 1937–1938, a considerable number of BT-5 tanks were used.

The Soviet 45-millimeter gun fitted on the two tank models above was the best general-purpose gun in the world in the mid-1930s: it could not only fire armor-piercing shells to destroy the tanks then in service in all countries, but could also use high-explosive ammunition to attack enemy infantry or anti-tank guns. The tanks of other countries at that time could at most fire only one of these two kinds of ammunition. For example, the short 37-millimeter gun with which the French infantry tank of the time was equipped could fire only high-explosive shells and had almost no anti-tank capability. The British 2-pounder gun, although it could fire armor-piercing shells, could not fire high-explosive shells. At the time, the German Panzer I was equipped with only two 7.62-millimeter machine guns, and the Panzer II also had only one 20-millimeter gun.

Thus, by 1941, the tanks in the Soviet armored forces were mainly of two types: about 12,000 T-26 infantry tanks and about 8,300 BT-series fast tanks. The difference between the two lay in the roles they played in combat: the T-26 was slower and was mainly used to support infantry combat, while the BT tank had higher mobility, similar to the British cruiser tank, and was mainly used to carry out rapid assaults.

But after June 1941, compared with German tanks, the T-26 and BT gradually appeared obsolete. In armor thickness and mobility, they were only equivalent to the German Panzer I, Panzer II and Panzer 38(t) light tanks (although in gun firepower they were still superior). At the same time, because of the lack of rear-service support capability, the situation the Soviet tanks faced was even more severe. Before the outbreak of the war, more than 65% of the tanks needed major overhaul and renewal. At the beginning of the war, many tanks broke down on the road to the front. More Soviet tanks were written off for mechanical breakdown than lost in combat.

Apart from the two series above, a few other series of tanks were also in Soviet service. In the mid-1930s the Soviet standard medium tank was the T-28. The T-28 had a rather large profile, built in response to the then-fashionable craze for multi-turret tanks; its main gun was a 1927/32 76.2-millimeter howitzer, with two auxiliary machine guns. By 1941, compared with the German Panzer IV, it was also obsolete. In addition, the Soviet army had two T-35 heavy tank battalions. The main gun of the T-35 was the same as that of the T-28, and in addition it carried two 45-millimeter guns. Because of their special parts and spare-parts types, these tanks suffered badly from inadequate (technical) support. In the first few days of the war, the two T-35 heavy tank battalions were almost entirely destroyed by mechanical breakdown. According to records, later one took part in the defense of Moscow, and another was captured by Ukrainian anti-government guerrillas and used to attack the Soviet army, and was finally destroyed by the Soviet army.

In 1941 the Soviet army also had some special tanks, such as the T-37 and T-38 light amphibious reconnaissance tanks, armed only with one 7.62-millimeter machine gun; of the latter, a small number of an improved model were fitted with a ShVAK 20-millimeter aircraft cannon.

At the same time, the Soviet army also had a large number of armored cars. The most famous light armored car was the BA-20. The BA-20 was fitted with a machine gun and was mainly used for reconnaissance. The standard medium armored car was the BA-10, fitted with a 45-millimeter gun and two DT machine guns, with an engine modeled on the Ford company’s GAZ-AAA truck.

During the Spanish Civil War, the Soviet Union sent about 300 tanks (mainly T-26 tanks, with a small number of BT-5 tanks) and technical personnel to the Republicans. The experience of the Spanish Civil War made Soviet tank designers realize that the armor of the existing Soviet tanks could no longer effectively resist the fire of the anti-tank guns of the time, for example the German 36-model 37-millimeter gun and the Soviet 45-millimeter gun. As a result, Soviet designers began to develop a new generation of tanks. In design, they not only increased armor thickness but also began to fit guns of larger caliber, so that their power was enough to penetrate any tank with the same armor thickness as their own.

From 1936 to 1940, Soviet designers developed four new tanks in all: the T-40 light amphibious tank (intended to replace the T-37 and T-38), the T-50 infantry tank (intended to replace the T-26 and BT), the T-34 tank, and the KV heavy tank (intended to replace the T-28 and T-35). Among them, the technical specifications of the T-40 light amphibious tank were too low and did not meet the troops’ needs, and whether to produce it was left undecided. The research and development of the T-50 tank dragged on and on and in the end could not be fielded before the outbreak of the war. Only the T-34 tank (see Figure 5.4) had excellent performance; it could be used not only independently to carry out rapid assaults but also to support infantry advances, and it was put into mass production and later became the main force of Soviet medium tanks.


[Image — Figure 5.4: The Soviet T-34 tank. A black-and-white photograph of T-34 tanks, with a large number painted on the turret, advancing across open ground with crewmen visible in the hatches.]



The KV-1 tank had the thickest armor of tanks of its class at the time, and in the early period of the war gave the Germans a great headache; the KV-2 tank, fitted with a 152-millimeter howitzer, was also produced in small numbers. Influenced by the experience of the Soviet–Finnish war, this tank was designed specifically to destroy the enemy’s strong fortifications. Besides armor thickness far ahead of its opponents, its main gun could easily destroy any German tank of the time; the latter two tanks were both powered by diesel engines, which were the most advanced tank engines in the world at that time. When the Soviet–German war broke out on June 22, 1941, the Soviet army had 508 KV-series tanks and 967 T-34 tanks in service.

Before the outbreak of the Soviet–German war, the best German tanks were the Panzer III (equipped with a long-barreled 37-millimeter gun; see Figure 5.5) and the Panzer IV (equipped with a short-barreled 75-millimeter gun). In June 1941 the German army had a total of 1,449 Panzer III and 517 Panzer IV in service. But these tanks were slightly inferior to the above-mentioned new Soviet tanks in armor, firepower and mobility alike.


[Image — Figure 5.5: The German Panzer III tank. A black-and-white photograph of a German tank with a long gun, side skirts and a cross marking, on open ground.]



Indeed, the appearance of the T-34 tank greatly promoted the development of tanks at the time. Tank technology moved from the place of the tank’s original birth, Britain and France, eastward to Germany and finally to the Soviet Union. The appearance of the T-34 touched off a competition in tank technology between the Soviet Union and Germany and had a major influence on the future development of the world’s tanks.

Comparison of the performance of German and Soviet medium tanks at the outbreak of the Second World War




	Item
	Germany
	Soviet Union





	Combat weight (tons)
	21
	28



	Maximum speed (km/h)
	45
	55



	Maximum armor (mm)
	60
	60



	Gun caliber (mm)
	50 or 75
	76





Comparison of the performance of German and Soviet light tanks at the outbreak of the Second World War




	Item
	Germany
	Soviet Union





	Combat weight (tons)
	7.2
	13.8



	Maximum speed (km/h)
	40
	55



	Maximum armor (mm)
	30
	22



	Gun caliber (mm)
	50
	45





Despite their superior performance, these new tanks did not manage to turn the tide of defeat in the battles of the summer of 1941. Although in some battles, especially when they met German infantry equipped with outdated 37-millimeter anti-tank guns, they won, many Soviet tank divisions, together with the other troops, had been all but wiped out within a month of the outbreak of the war.

Looking into the reasons, many necessary tasks had not been done in time. For example, like the French armored forces of 1940, the tank units lacked training severely from commanders down to soldiers. Lacking experience of large mechanized unit combat, they were completely unprepared for the German surprise attack. The great majority of the new tanks were issued to units only in the few months before the outbreak of the war, and the tank crews simply had not had enough time to become familiar with the equipment, and ammunition for the 76.2-millimeter gun, especially armor-piercing shells, was seriously short. At the same time, the new tanks themselves also had quite a few technical faults, especially the KV’s transmission and clutch, which were often damaged and led to frequent breakdowns of the vehicles.

After the failures of the summer of 1941, the Soviet armored forces faced a new crisis that autumn. At that time the Germans were advancing rapidly and were about to take Kharkov in Ukraine and Leningrad in the north. These two places were precisely the main production sites of Soviet tanks at the time. In the end these factories had to be moved to the Ural industrial region in the east. As a result, in the last few months of 1941 Soviet tank output dropped sharply. Production was not restored until early 1942. The decline in tank output, together with the enormous demand for tanks from the newly organized independent tank brigades and the infantry-division tank regiments, put the Soviet tank industry of the time under unbearable strain. In early 1942 the Soviet army basically stopped research and development of new tanks and turned to producing tanks to the greatest extent possible. Only improvements that reduced production cost and increased output were allowed to proceed. For example, the hull armor of the 42-model T-34 tank was simplified, and in the spring of 1942 the simplified hexagonal cast turret was fitted. The whole vehicle was also finalized as the 43-model T-34 tank. In this way the Soviet army did not resume development of new tanks until the summer of 1943. But in the meantime, because the demand for tanks was at times increasing, research and development work was often interrupted.

In 1942 tank output began to recover. Compared with the T-34, the T-50 tank, with the same production cost, was not produced further. The same was true of the T-40 light amphibious tank, which was replaced by the T-60; the Soviet army planned to equip the improved T-34M and KV-3 tanks, but in the end this was not realized.

The superiority of the T-34 and KV tanks was shown even more clearly in the winter campaign of 1941. While the German tanks were deeply mired in snow and swamp, they could gallop lightly and easily across the battlefield. So, on meeting the KV and T-34, and with the new 38-model 50-millimeter anti-tank gun inadequate in power, the German call for a new anti-tank gun grew ever louder. Soon the new 40-model 75-millimeter anti-tank gun entered service.

At the same time, for the German armored forces, the encounter with the new Soviet tanks also made them suffer in earnest. So the Germans simultaneously set about two tasks: one was to strengthen the armor and the main gun, with the Panzer III and Panzer IV being refitted with long-barreled 50-millimeter and 75-millimeter guns respectively and constantly upgraded; the second was to set about developing the all-new “Panther”-type medium tank and “Tiger”-type heavy tank.

In the summer of 1942 the overall technical level of the tanks of the two sides tended toward balance, with the refitted German tanks on a par with the T-34; the Soviet tanks held a slight edge in mobility, while the Germans were superior in turret layout, communications and fire-control systems. In addition, there was a serious problem in the crewing of Soviet tanks: the commander, as tank commander, also had to serve as gunner, which seriously affected the exercise of combat capability. At the same time the commander’s field of view was too narrow to observe battlefield developments promptly and effectively. Add to this an unfamiliarity with tank components and the lack of radio sets; these problems meant that in combat with the experienced German armored troops they still lost more often than they won. In the half year from the outbreak of the war on June 22, 1941, to December 1941, the number of Soviet tank losses reached as high as 20,500. By comparison, the German tank losses from June 22, 1941, to February 28, 1942, were only 3,402. The loss ratio of the two sides was roughly 6:1.

In the summer of 1942, the Soviet army began, with great courage and confidence, to organize tank corps, whose scale was similar to that of Western tank divisions. Although in the spring of 1942 the KV tank was deeply loved by the troops for its thick armor, it suffered ruthless blows from the Germans in the summer campaign of that year and sustained heavy losses.

Later, these tanks began to be doubted by Soviet commanders, and the criticism of the KV tank was especially severe. Colonel Katukov, commander of the independent 4th Tank Brigade, who had distinguished himself in the Battle of Moscow (later commander of the 1st Guards Tank Army, with the rank of general), questioned the KV tank’s capability when he was received by Stalin: “In an attack, if one advances at the T-34’s speed, the KV tank can only fall behind; if one goes at the KV tank’s speed, a rapid assault cannot be launched. The KV tank’s armor protection is indeed excellent, but its gun, like the T-34’s, is 76.2 millimeters, so its attack capability is the same, while its speed is extremely slow; what use is such a tank? In fact, among tank troops it is not welcome.”

In the Soviet–Finnish war of 1939–1940, the Soviet army wished to develop a new heavy tank to destroy the enemy’s strong fortifications, and so the KV-2 tank, equipped with a 152-millimeter gun, appeared. A total of 334 were produced, but by 1941 they had almost all been lost.

In addition, the appearance of the new German tanks and 75-millimeter anti-tank gun broke this balance. The KV tank’s disadvantages were fully exposed, especially its mobility, which lagged far behind the T-34’s, and at times it could not even cross bridges because of its own weight; add to this its own frequent mechanical breakdowns, and many called for its production to stop and for all-out production of the reliable T-34. In addition, production of the T-60 tank was stopped as being of no use; its extremely thin armor and 20-millimeter gun were a death trap for tank crews.

In the summer of 1941, the Soviet T-34 tank was one of the most formidable weapons of the time, but because of confused organization, inadequate support, and crews who were severely under-trained, it did not reverse the Soviet army’s great defeat at the beginning of the war, and the tank itself also had quite a few faults. After being subjected to much criticism, the Soviet tank manufacturers were allowed to make more changes when developing new tanks. In the short term, the KV tanks were assigned to independent tank regiments supporting infantry. At the same time the lighter KV-1S tank was developed to improve its mobility. In addition, although light tanks were unpopular, the light-tank assembly lines of the time could not produce medium tanks. Left with no choice, the Soviet army replaced the T-60 tank with the T-70 tank. It was armed with a slightly dated but better-performing 45-millimeter gun than the latter’s. In addition, T-34 tanks produced at the end of 1942 had a commander’s observation hatch added to solve the problem of the commander’s field of view.

In the long run, the Soviet Union considered that it needed to develop a general-purpose all-round tank to replace the former light, medium and heavy tanks. In June 1943 the initial plan was to merge the T-34 tank with the KV tank — that is, to combine the armor of a heavy tank and the mobility of a medium tank with a relatively moderate weight. This produced the T-43 tank of the Morozov design bureau in Kharkov and the KV-13 tank scheme of Kotin.

To ensure a smooth production transition, the new product should use as many of the original parts of the T-34 tank as possible. Under the influence of this guiding thought, the T-43 experimental general-purpose tank was completed in March 1943; 70% of its parts were the same as the T-34’s. Its appearance did not change much; only the suspension system was changed to a torsion-bar suspension, and the front armor of the hull was increased to 75 millimeters.

According to the design, the turret of the T-43 tank also used an F-32 76.2-millimeter gun, and the armor thickness of the gun shield reached 90 millimeters, with a crew of 3 in the turret still. Like the T-34M, this vehicle had a commander’s cupola set at the rear center of the turret. The ball-shaped machine-gun mount in the front of the T-34’s hull was eliminated and replaced by a fixed DT machine gun on the right side at the driver’s position. Before the Battle of Kursk in 1943, in order to guarantee T-34 output, T-43 production was not placed on the schedule. After the Battle of Kursk, the Soviet army found that the problem with the T-43 lay in the power of its gun and not in the thickness of its armor, and the T-43 project was subsequently canceled.

At the same time, since the KV-13 tank had no substantive improvement over the T-34 tank, and the T-34 tank needed to be produced in large numbers, the design plan was also canceled.

In 1943, a 43-model T-34 tank with strengthened armor also appeared in the Soviet army. Although its firepower was insufficient against the German “Panther” and “Tiger” tanks, it performed no worse in combating infantry.

Besides this, through the Lend-Lease Act the Soviet army also obtained a large number of American and British tanks from the United States, Britain and other countries. The Soviet Union received 7,171 tanks from the United States (5,488 medium tanks and 1,683 light tanks) and 5,218 from Britain and Canada, in all 16% of Soviet tanks. But these tanks were not popular in the Soviet army. The American M3 “General Lee” medium tank, because of its poor performance and ugly shape, was mockingly called the “coffin for seven brothers” (its crew numbered seven), while the British “Matilda” infantry tank (see Figure 5.6) and the American M3 “Stuart” light tank had inadequate main-gun power.


[Image — Figure 5.6: The British “Matilda” infantry tank. A photograph of a low, heavily built tank with small turret, parked in a large hall.]



Only the British “Valentine” tank became, at the end of 1943, the standard vehicle of Soviet reconnaissance, because at that time the Soviet Union had obtained large numbers of this tank from Canada, while the domestic T-70 tank production line was converting to producing the SU-76M tank destroyer. During the war, tanks obtained through the Lend-Lease Act were widely issued to Soviet units. In 1943, 20% of Soviet tank brigades were composed of a mixture of Soviet and foreign-aid tanks, and 15% were equipped entirely with foreign-aid tanks.

In 1944 the Soviet Union began to receive in large numbers the American M4A2 “Sherman” medium tank. In the summer of 1944, these tanks were still equipped with a 75-millimeter gun; by the end of 1944 they had been refitted with an improved 76-millimeter gun (during the whole war the Soviet Union obtained more than 4,100 M4 “Sherman” medium tanks of various models). At this time the Soviet army began to equip whole regiments or brigades with them on a large scale rather than mixing them with other tanks.

The new German tanks that appeared in 1943 again put the development of new Soviet tanks on the agenda (inventory). Compared with 1942, the number of Soviet tanks was adequate, but the Soviet tank crews were eager to have tanks with longer barrels and more powerful guns to deal with the threat from German tanks. As an expedient, an SU-85 tank destroyer modified from the T-34 chassis was first put into actual combat. This vehicle was fitted with an 85-millimeter gun and was specially used to deal with German tanks. In addition, the last-produced KV-1S was also refitted with a larger turret ring and an 85-millimeter main gun and became the KV-85.

The Battle of Kursk proved that the T-34’s 76.2-millimeter main gun not only could not cope with the German “Panther” and “Tiger” but could not even effectively penetrate the improved Panzer IV. This greatly stimulated the Soviets, who very quickly, in December of that year, developed the T-34/85 tank, fitted with an 85-millimeter main gun. It had an entirely new three-man turret, which greatly raised the tank’s rate of fire in combat (previously the T-34’s combat rate of fire was only 1/3 to 1/4 that of German tanks). But until it was delivered to the troops for use in April of the following year (1944), the power of the T-34/85’s main gun still could not match the 75-millimeter gun of the German “Panther” tank and the 88-millimeter gun of the “Tiger” tank, but at suitable distances it could already penetrate the armor of both, and, with its low production cost, it was produced in large numbers.

The KV-1S tank was replaced on the production line by the new IS heavy tank, named in the name of Stalin. At first the IS-1 tank, like the T-34/85, was equipped with the 43-model D-5 85-millimeter gun. Later the Soviet army considered fitting a more powerful main gun, and because the D-10 100-millimeter gun had stronger penetrating ability it was taken as the main candidate. But as a new type of gun, the number that could be produced was too small. At the end of 1943, the Soviet army finally decided to refit with the D-25T 122-millimeter gun. Although its armor-piercing ability was not as good as the former’s, it could fire high-explosive shells and was therefore of great use in attack combat. As a result, the IS-1 tanks produced earlier were all refitted with this gun. The IS-2 tank, which began production in 1944, also used this gun. It was issued to the troops in the spring of 1944.

In the last few months of the war, the Soviet armored forces had changed little compared with 1944; to cope with the German “Tiger” heavy tank, the Soviet army began to use the brand-new SU-100 tank destroyer in place of the SU-85 tank destroyer. In addition, the T-44 tank and the IS-3 tank were about to be put into production. The armor thickness of the IS-3 reached 200 millimeters. It began production in May 1945, and only a few took part in the war against Japan.

In 1943, the German army, relying on technical superiority and the quality and superb combat skills of its operators, made up for its inferiority in numbers and still kept a balance with the Soviet army on the eastern front. In 1943 the Soviet–German tank loss ratio was 4:1. This largely canceled out the Soviet numerical superiority. In 1944, because of major success in Soviet tank research and development, the scale of victory gradually tilted toward the Soviet Union. In the spring of 1944, the Germans sent large numbers of armored troops to the Western front to deal with the imminent Allied landing. At the same time, the gap in the quality of the operators of the two sides’ armored forces was narrowing daily. Perhaps it was precisely because the Germans pursued the quality of their products and neglected their quantity that the German army’s reserve armored units were insufficiently equipped in 1943–1944. In the last year of the war, the two sides were evenly matched in technology, but the Soviet Union had an enormous numerical superiority, which depended on the Soviet Union’s relatively sophisticated industrial policy and Germany’s untimely production management.



(II) The Development of Artillery Technology

During the Second World War, the maximum range of howitzers had reached 18,100 meters, and that of cannon had reached 35,000 meters. In combat, these guns still supported the infantry and tank combat by means of fire support.

Speaking of artillery, in the arsenal of the German army in the Second World War there was one gun that cannot be left unmentioned: the 88-millimeter anti-aircraft gun of 1938 (see Figure 5.7).

This gun, originally designed as an anti-aircraft weapon, was often used as an anti-tank gun in the German army, which was seriously short of anti-tank weapons, especially in the North African theater. Its very high accuracy and extremely strong armor-piercing ability gave its opponents a great headache. This gun developed several derivative models. The 1941-model 88-millimeter anti-aircraft gun was one of them.


[Image — Figure 5.7: The German 1941-model 88-millimeter anti-aircraft gun. A black-and-white photograph of a long-barreled gun on a cruciform mount, with the barrel elevated.]



In addition, according to the German conception before the Second World War, future combat would be highly fluid. It would be fought not only in a state of direct contact but even more from marching formations, and would have great combat depth. In that case, towed artillery might not be able to provide fire support in time. To solve this problem, the German army at the time put forward two solutions: one was to convert towed guns into self-propelled guns; the other was to strengthen air fire support. The practice of converting towed guns into self-propelled guns can be traced back to 1917. Not long after the birth of the tank, the French, in order to make towed artillery more mobile and able to transfer positions rapidly under all terrain conditions, installed a gun on a tracked tank chassis, giving it a certain cross-country mobility. But the self-propelled guns of this time had as yet no armor protection and were suited only to providing fire support by direct fire from within the combat formation.

The world’s first self-propelled gun with armor protection, of the gun type, was made by the Germans. The towed anti-tank guns of the First World War period were relatively poor in both mobility and protection. The German army held that only by making these guns run as fast as tanks could they effectively confront the enemy’s tanks. In addition, the guns of early tanks were small in caliber and weak in firepower, so a gun able to accompany tanks in battle, provide fire support for them, and have a certain protective capability was also needed. In March 1939, Germany occupied Czechoslovakia and obtained a large number of the Czech-made 47-millimeter anti-tank guns, whose performance at that time was relatively good. The German Alkett company installed this gun on the chassis of the Panzer I tank and specially designed and manufactured for it a box-shaped armored gun shield open at the back; the shield could not rotate, but the gun could traverse 15 degrees to left and right. Thus the Alkett company in 1939 made the world’s first self-propelled anti-tank gun. This self-propelled anti-tank gun was effective in actual combat. Later Germany went on to develop self-propelled anti-tank guns of larger caliber, stronger armor-piercing ability and much lower cost than tanks, such as the Panzer III type, the “Ferdinand” (see Figure 5.8) and the “Jagdpanther,” which were widely used in the Second World War. Because self-propelled anti-tank guns were mostly used to accompany tanks in combat, they were also called “assault guns” (or translated as “attack guns”). After Germany, the Soviet Union, Britain, the United States and other countries also developed various “assault guns” similar to the German ones.


[Image — Figure 5.8: The German “Ferdinand” self-propelled anti-tank gun. A black-and-white photograph of a heavy tracked vehicle in camouflage with a large boxy armored casemate and a long gun.]



The Soviet army called the “assault gun” a “tank destroyer.” In the summer of 1943, in the Battle of Kursk, the Soviet army used tank destroyers on a large scale, mainly to provide direct fire support for tank units. Compared with tanks, the advantages of the tank destroyer were its larger gun caliber and lower manufacturing cost. The most common in the Soviet army was the SU-76M tank destroyer. It was assembled from a lengthened T-70 tank chassis and a ZiS-3 76-millimeter divisional gun. The fighting compartment was located at the rear of the vehicle and was open-topped. This gun could also provide direct fire support for the infantry. Compared with the German Panzer III-type assault gun, the SU-76M was slightly inferior in performance, and because its fighting compartment was open and the armor was thin, it was not popular with the troops. But in attack combat it was an effective mobile fire-support platform, and it was cheap and suited to production in large numbers. During the war, it was the second most-produced armored vehicle after the T-34. However, the Soviets soon discovered that for anti-tank work the power of this gun was inadequate. So, while the SU-76M continued to be produced in unchanged numbers, a tank destroyer based on the same chassis, with the gun caliber increased to 85 millimeters, was also produced — the SU-85.


[Image — Figure 5.9: The Soviet SU-85 self-propelled anti-tank gun. A black-and-white photograph of a low tracked vehicle with a long gun and no rotating turret.]



Afterward, with reference to the German Panzer III assault gun, the Soviet army also developed an SU-122 tank destroyer based on the T-34 chassis. The SU-122 was equipped with a common A-19 122-millimeter gun. Unlike the SU-76M, it used a fully enclosed fighting compartment. Later the Soviet army also developed an SU-152 tank destroyer based on the KV-1S chassis. The SU-152 was equipped with an ML-20 152-millimeter howitzer. Of these three tank destroyers, the last was the most popular with the troops. In the Battle of Kursk it was the only tank destroyer able to penetrate the German “Panther” and “Tiger” tanks. It therefore earned the name “Animal Killer,” and its output was even greater than that of the IS-2 heavy tank.

The form of combat in early 1945 had changed greatly compared with 1943. The proportion of street fighting suddenly increased. At this time the German infantry’s rocket launcher (Panzerfaust) had simply become the nemesis of Soviet armored units. Large-caliber tank guns or anti-tank guns and rocket launchers caused ever more losses to Soviet tanks in the last few months of the war.

By the end of the war, the Soviet Union had developed 5 calibers and 9 models of self-propelled anti-tank guns. In about 3 years a total of 31,000 self-propelled anti-tank guns were produced, and they played an important role in the war.


[Image — Figure 5.10: The Soviet “Katyusha” rocket launcher. A photograph of a truck-mounted frame of long launch rails angled upward, with two soldiers standing beside it in a field.]



Another point worth mentioning is that during the Second World War another new kind of weapon also appeared — the multiple-barrel rocket launcher, for example the Soviet army’s famous “Katyusha” rocket launcher (BM-13; see Figure 5.10).

The multiple-barrel rocket launcher, with its pre-impact firepower density, often made the enemy lose heart at the first rumor of it; although its large dispersion meant it could not accurately hit the enemy’s “point targets” (such as tanks) and could only kill and wound “area targets” (such as exposed infantry), its psychological shock effect on the enemy was not to be underestimated.



(III) Air Fire-Support Technology

In view of the experience of the First World War and the Spanish Civil War, and according to the campaign and tactical requirements put forward by the German army before the Second World War, before the Second World War Germany also developed the Ju-87 (Junkers-87, the famous “Stuka”; see Figure 5.11) and the Hs-123 (Henschel-123) dedicated ground-attack aircraft (at the time also called “dive bombers”). After the outbreak of the Second World War, the Soviet Union, the United States and Japan also each developed their own attack aircraft. The Soviet attack aircraft stressed attack on and protection against ground armored targets, while the United States and Japan focused on developing attack aircraft able to carry out torpedo attack and dive-bombing on ships.

In the early period of the Second World War, Germany was the first to use the Ju-87 dive bomber to attack the opponent’s marching columns and tanks and even enemy positions, directly supporting the ground forces in combat. This kind of attack could not only destroy the opponent’s combat vehicles and kill and wound his personnel, but also cause a strong psychological shock, and the effect was fairly good. By the middle of the war, this aircraft was further given armor and fitted with a 37-millimeter anti-aircraft cannon, specially for anti-tank combat at low altitude. The Soviet army also widely used the Il-2 assault aircraft during the war, which played a great role in directly supporting the ground forces’ combat. The front part of this aircraft’s fuselage was fitted with armored steel plate, which completely protected the engine, fuel tank, pilot and gunner so that they were immune to injury from bullets. The aircraft carried machine cannon, machine guns and rockets, and could carry 600 kilograms of aerial bombs for ground attack. At the end of 1944 its improved version, the Il-10 assault aircraft, was also produced, which posed a major threat to German ground forces, especially armored units.


[Image — Figure 5.11: The German Junkers Ju-87 dive bomber. A black-and-white photograph of a gull-winged aircraft with fixed spatted landing gear in flight.]





(IV) The Development of Infantry Mobility Platform Technology

A platform in the physical sense means a “carrier.” An infantry mobility platform is a carrier that transports infantry in maneuver. At that time the ground mobility platforms comprised three kinds: wheeled vehicles, tracked vehicles and half-tracked vehicles.

Wheeled vehicles are vehicles that touch the ground and bear and travel on wheels, and were the earliest vehicles. Wheels have a long service life and wheeled vehicles have a high load capacity. But the terrain that wheeled vehicles can cross under heavy load is limited; that is to say, wheeled vehicles can travel only along roads, and their cross-country mobility in bad weather is far inferior to that of tracked vehicles.

Tracked vehicles are vehicles that touch the ground and bear and travel on tracks. Tracked vehicles have fairly good cross-country ability and are better suited to the requirements of military vehicles that often need cross-country maneuver. But the load of tracked vehicles is limited, and at the same time the service life of the tracks, especially in cross-country use, is short, and the manufacturing and operating costs of tracked vehicles are also much higher than those of wheeled vehicles.

Half-tracked vehicles are vehicles whose contact with the ground and bearing of weight are not entirely by tracks, with other running mechanisms as well — that is, vehicles with a mixed running mechanism. The common mixed running mode is a vehicle with tracks and wheels side by side, that is, the half-track. The half-track appeared in order to overcome the shortcomings of the two running mechanisms, tracks and wheels. In manufacturing and operating cost, the half-tracked vehicle also lies between the wheeled vehicle and the tracked vehicle.

The Second World War was the peak period for the use of half-tracked vehicles; Germany and the United States both produced numerous half-tracked vehicles during the war to carry personnel or transport materiel. These half-tracked vehicles played an important role on the battlefield, especially under bad natural conditions, that other vehicles could not replace. The half-track’s characteristic is that it is steered by wheels at the front and driven by tracks at the rear. Besides the vehicle’s cross-country ability and load capacity, the driving mode of these half-tracks is close to that of ordinary wheeled vehicles, so drivers are fairly easy to find.

During the Second World War, because many kinds of infantry mobility platforms were issued to units in large numbers, the infantry’s mobility, especially cross-country mobility, rose greatly, so that in campaign maneuver it could keep up with the maneuver speed of tank troops and self-propelled artillery units, ensuring that after long-distance campaign maneuver the infantry units could still fight together with the tank and artillery units. But this kind of platform, after all, was only a mobility platform and not yet a combat platform.


[Image — Figure 5.12: An American half-track vehicle. A photograph of a boxy open-topped half-track with a white star on its side, with soldiers aboard and a ring-mounted machine gun.]





(V) The Development of Field Air-Defense Technology

During the Second World War, field air-defense technology also developed fairly quickly.

Before the Second World War and in its early period, anti-aircraft guns were all towed, slow in both deploying and withdrawing, and could provide cover for troops only by being deployed in advance. By the middle of the Second World War, with the growth of the air threat, first the British and then the Germans respectively installed 20-millimeter and 37-millimeter anti-aircraft guns on tank chassis, making the “Mark II” and the mechanically aimed self-propelled anti-aircraft gun popularly known as the “four-wheeled carriage” (see Figure 5.13), used to cover the actions of armored divisions and regiments. Although these anti-aircraft guns could still only fire at air targets while halted, and their hit rate was not high, because their speed of deploying and withdrawing had been greatly raised they also posed a certain threat to enemy aircraft appearing suddenly overhead, and they could basically meet the air-defense needs of armored divisions and regiments carrying out maneuver combat at the time.


[Image — Figure 5.13: The German “four-wheeled carriage” self-propelled anti-aircraft gun. A black-and-white photograph of a tracked vehicle with an open, box-like superstructure carrying a gun, beside a building.]





(VI) The Development of Communications Technology

During the Second World War, vehicle-mounted tank radios had already become widespread; especially command vehicles, without exception, were all fitted with vehicle-mounted radios.

Communication among units had also begun to use vehicle-mounted mobile radio stations in large numbers.




VI. Army Combined Combat Units (Sub-Units) in the Period of the Second World War

After the end of the First World War, during the “quiet period,” the armies of all countries, and especially the rearmed German army, through a great deal of experiment and research, by the outbreak of the Second World War had already undergone huge changes in the army organization system. These organizations also had a profound influence on the armies of all countries. As with the development of military technology in this period, the organization of army combined combat units in this period was also most typical in the German and Soviet armies.


(I) The Combined Combat Units (Sub-Units) of the German Army

During the Second World War of 1939–1945, the German army’s ground combat units were composed mainly of infantry divisions, armored divisions, and some independent tank battalions and artillery battalions. During the war, the organization of its combined unit — the infantry division — underwent several major adjustments.


1. The Infantry Division of 1939

The main combat units of the infantry division were 3 infantry regiments and 1 artillery regiment.

The infantry regiment was organized mainly of 3 infantry battalions and 1 artillery battalion.

The main weapons and equipment of each infantry regiment included:

26 heavy machine guns, 85 light machine guns, 18 81-millimeter mortars, 27 50-millimeter mortars, 12 37-millimeter anti-tank guns, 6 76-millimeter infantry guns and 2 150-millimeter infantry howitzers.

The artillery regiment was composed mainly of 3 battalions of 105-millimeter light howitzers. Each battalion comprised 3 howitzer batteries of 4 guns each. In addition, 1 battalion of 150-millimeter medium howitzers was originally attached to the infantry division by a higher echelon, and was later simply incorporated into the infantry division’s organization.



2. The Infantry Division of 1942

The main combat units of the infantry division were 3 infantry regiments and 1 artillery regiment.

Each infantry regiment comprised 3 battalions.

The main weapons and equipment of the whole division included:

Pistols: 3,681; rifles: 12,609; submachine guns: 321; anti-tank rifles: 90; light machine guns: 425; heavy machine guns: 110; flamethrowers: 9. 50-millimeter mortars: 84; 81-millimeter mortars: 54; 75-millimeter guns: 20; 105-millimeter light howitzers: 36; 150-millimeter heavy howitzers: 12.



3. The Infantry Division of 1944

The main combat units of the infantry division were 3 infantry regiments and 1 artillery regiment.

Each infantry regiment comprised 2 infantry battalions and 1 artillery battalion.

The main weapons of the infantry regiment were:

24 heavy machine guns, 107 light machine guns, 4 120-millimeter mortars, 6 81-millimeter mortars, 2 150-millimeter infantry guns, 6 75-millimeter infantry guns, 3 75-millimeter anti-tank guns, and 36 light anti-tank weapons.




(II) The Combined Combat Units (Sub-Units) of the Soviet Army

Throughout the Second World War, the organization of the Soviet army’s ground combat units was relatively stable, all based on the organization compiled in 1939.

In the 1939 organization, the front army was the highest campaign formation, comprising several armies and several independent tank corps, artillery corps and so on, and before a battle it was further reinforced with armies. The army was the basic campaign formation, comprising several divisions (regiments) of various types. The organization of campaign formations was not fixed.

The division was the highest tactical formation, and had several types: infantry divisions, motorized infantry divisions, guards infantry divisions, motor rifle divisions and tank divisions. Among them, the infantry division, motorized infantry division, guards infantry division and motor rifle division were combined units.


1. The Infantry Division

It comprised 3 infantry regiments, 1 artillery regiment, and 1 reconnaissance battalion, engineer battalion, replenishment battalion, signal battalion, medical battalion, supply battalion, repair battalion and so on.

The infantry regiment:

It comprised 3 infantry battalions and 1 heavy mortar battalion (12 120-millimeter mortars).

The infantry battalion:

It comprised 3 infantry companies (each with 9 light machine guns and 3 50-millimeter mortars), 1 machine-gun company (12 heavy machine guns and 4 82-millimeter mortars), 1 anti-tank company (12 anti-tank rifles and 4 45-millimeter anti-tank guns), 1 reconnaissance platoon and 9 two-man sniper teams.

The artillery regiment:

It comprised 3 battalions of 12 122-millimeter guns each, 1 battalion of 12 152-millimeter guns, 1 battalion of 12 132-millimeter rocket launchers, 1 battalion of 36 76.2-millimeter anti-tank guns, 1 anti-aircraft battalion (organized with 24 37-millimeter anti-aircraft guns and 12 85-millimeter anti-aircraft guns) and 1 assault-gun company (10 assault guns).

Total weapons and equipment of the whole division: 81 50-millimeter mortars, 36 82-millimeter mortars, 36 120-millimeter mortars, 36 122-millimeter howitzers, 12 152-millimeter howitzers, 12 132-millimeter rocket launchers, 36 45-millimeter anti-tank guns, 36 76.2-millimeter anti-tank guns, 24 37-millimeter anti-aircraft guns and 12 85-millimeter anti-aircraft guns.

It should be pointed out that when war broke out in June 1941, most infantry divisions were not at full strength.

On the basis of the infantry division, if 1,500 motor vehicles of various types were added to the organization, the infantry division became a motorized infantry division.



2. Guards Infantry Divisions and Guards Motor Rifle Divisions

Guards infantry divisions and guards motor rifle divisions were honorary titles in the Soviet army. But they were given priority in organization and equipment. Compared with ordinary infantry divisions, guards infantry divisions had one more self-propelled gun battalion organized; guards motor rifle divisions had one more 31-tank heavy tank regiment than ordinary motor rifle divisions.

When the Soviet–German war broke out in June 1941, the Soviet army had a total of 27 motorized infantry divisions (guards motor rifle divisions).

It can be seen that, by this period, in order to carry out “combined-arms and joint-service tactics based on maneuver tactics,” the army units of the Soviet and German armies at the first level had already achieved “combination.”

The dominant tactics of this period were still the “combined-arms and joint-service tactics based on maneuver tactics” that had appeared in the middle of the First World War, except that the performance of weapons and equipment had been greatly raised and combat capability was somewhat stronger.

It should also be pointed out that in this period people had gradually come to realize that, apart from terrain where tanks simply cannot move, such as mountains, forests and swamps, attack relies more on arms such as tanks, artillery (and air force), and defense relies more on arms such as infantry, artillery (and air force).






Section 4: Maneuver Tactics in Pursuit of Speed of Advance

In 1939, when the Second World War broke out in full, about 20 years after the general form of maneuver tactics — “combined-arms and joint-service tactics based on maneuver tactics” — appeared, its variant form — “maneuver tactics in pursuit of speed of advance” — also appeared.

Maneuver tactics in pursuit of speed of advance are the method of fighting in which, in order to speed up the advance, “pure” tank units (sub-units), with the support of ground or air fire, carry out rapid advance in areas where the enemy’s resistance is relatively weak (often in the enemy’s tactical or campaign depth).

Maneuver tactics in pursuit of speed of advance were first put into practice by the German army.

Because of its special geographical position, in history the strategic situation Germany was least willing to face was “two-front war,” that is, fighting two powerful enemies simultaneously on the eastern and western fronts. Apart from flexibly concluding temporary alliances favorable to itself with the parties concerned by political and diplomatic means, destroying the opponents’ unified action, and avoiding the predicament of fighting the enemy on two fronts at once, from the military-strategic point of view the best policy was first to launch an attack in one strategic direction, win a quick decision, and then shift forces to another strategic direction and fight again, turning the disadvantage of “two-front war” into the advantage of “interior-line war.” This is the explicit requirement the German military strategy put to campaigns and tactics — quick campaign, quick decision. In modern history the requirement of German strategy had always been this explicit (of course, Germany also had no natural and economic resources to cope with a protracted war, which was another reason). From the “active offense” strategy the German army pursued during the three wars of German unification, to the “Schlieffen Plan” drawn up before the First World War, to the “Plan White” and “Plan Yellow” drawn up before the Second World War, what each of them reveals is a consistent pursuit of this strategic requirement.

In modern war, the combat purpose is often realized through campaigns one after another. Setting aside how campaigns are organized and carried out — that is a problem the field of campaign studies should solve — and looking only at the campaign’s requirements of tactics, how to carry out combat rapidly after long-distance campaign maneuver, how to realize rapid conversion among the various combat patterns the campaign requires, and how to organically combine campaign support with tactical support became the general requirements the campaign put to tactics. To solve these problems, some tactical researchers of the time — the most famous being Eimannsberger of Austria and Guderian of Germany — played an important role. At the strong urging of the latter, Germany formed armored divisions, and when the Second World War broke out, after the opponent’s strategic and campaign lines had been broken through, these armored divisions used “maneuver tactics in pursuit of speed of advance” to charge across the depth of the opponent’s strategy and campaign, achieving results that astonished people and leaving a deep impression on posterity.

It should also be said that, as early as the mid-1920s, the Soviet army had put forward the two theories of “maneuver tactics” and “deep operations.” It is imaginable that reshaping “maneuver tactics” according to the requirements of “deep operations” would easily have produced “maneuver tactics in pursuit of speed of advance.” But for reasons well known, this theory was in the end stillborn, which cannot but be called a tragedy in the development of tactical theory.


I. The Strategic and Campaign Forms of the Second World War

The continuous strategic and campaign lines that appeared in the First World War still appeared in the period of the Second World War, and appeared in a much broader area (continuous strategic and campaign defensive lines appeared not only on the Western front but also on the Eastern front). The difference is that if the strategic and campaign lines of the First World War were relatively static most of the time, then the strategic and campaign lines of the Second World War, apart from a few places, moved rapidly (if they were not broken through and then re-established in new areas). The whole strategic and campaign posture of the Second World War changed with the movement of the strategic and campaign lines.

Likewise, continuous strategic and campaign lines had an important influence on campaigns and even on combat. Under the condition that continuous strategic and campaign lines had already formed, the initial campaign or combat action of any offensive campaign (an enemy-annihilating campaign or a campaign to seize an important area) could only be to break through that line, because only by breaking through that line could the campaign purpose possibly be realized; and the initial campaign or combat action of any defensive campaign (a force-preserving campaign or a campaign to defend an important area) was also often to hold that line, which was the most direct way to prevent the opponent from realizing his campaign purpose. During the Second World War, the large-scale combats that took place in the European theater were often markedly influenced by the strategic and campaign lines.



II. “Pure” Tank Units (Sub-Units) in the Armies of Various Countries

In order to use “maneuver tactics in pursuit of speed of advance,” units able to apply this tactics had to be organized. At the time, such units were organized from “pure” tank units (sub-units).


(I) The Organization of the German Armored Divisions

The German army was the first army in the world to organize tanks in a concentrated way into armored divisions. In 1935, at the urging of Guderian, the German army reorganized the 3rd Cavalry Division into the 1st Armored Division — the world’s first armored division in the true sense. This new type of division played an important role in the Polish campaign of 1939 and the French campaign of 1940.


1. The German Armored Divisions of 1939

When the German army invaded Poland on September 1, 1939, its order of battle for armored troops contained only the 1st, 2nd, 3rd, 4th, 5th and 10th Armored Divisions and the “Kempf” Armored Division (German: Panzer Division Kempf),6 7 armored divisions in all.

According to the establishment, each armored division was to have 2 armored regiments and 1 artillery regiment (the whole division was to be established with 336 tanks). Among them, the 3rd Armored Division, besides the 2 armored regiments in its establishment, had 1 more armored demonstration battalion added (organized with 3 companies, 2 equipped with Panzer III tanks and 1 with Panzer IV tanks), the whole division being established with 391 tanks; the newly formed 10th Armored Division had not yet completed its organization when the campaign began and did not enter the battle in the first phase of the campaign; the “Kempf” Armored Division was organized as a mixture of armored units of the Wehrmacht stationed in East Prussia and special-task units of the Party’s guard troops (Waffen-SS). This division was organized with only 1 armored regiment, comprising 2 battalions, and withdrew after the Polish campaign. It should also be explained that, because of the shortage of tanks, each armored battalion of each of the above armored divisions lacked 1 armored company in its establishment, and the divisions were actually equipped with only 268 tanks (apart from the 3rd and 10th and “Kempf” Armored Divisions).

Besides the armored divisions, the organization of the German army at this time also included 4 “light armored divisions” (the 1st–4th Light Armored Divisions). The so-called “light armored division” was in fact a hybrid of armored troops and mechanized infantry (similar to the modern mechanized division). Each light armored division was organized with only 1 armored battalion and 2 mechanized infantry regiments (each with 2 battalions). After the Polish campaign ended, the 4 light armored divisions were all upgraded to armored divisions (the divisions’ names were also changed to “armored divisions”). After the upgrade, the 4 “light divisions” were organized respectively as the 6th–9th Armored Divisions. Because of the shortage of tanks, at this time the 1st–5th Armored Divisions and the 10th Armored Division kept an organization of 2 armored regiments (each with 2 battalions), while the 6th–8th Armored Divisions could keep only 1 armored regiment (with 2 battalions) plus 1 armored battalion. The 9th Armored Division was organized with only 1 armored regiment (with 2 battalions).

After this reorganization, when invading France in May 1940, the German army had a total of 10 armored divisions.



2. The German Armored Division of 1942

The main combat units of the armored division were 1 armored grenadier brigade, 1 armored regiment and 1 artillery regiment.

Division headquarters: 1 divisional headquarters company, 1 motorized map-making squad, 1 guard squad (2 light machine guns).

The armored grenadier brigade: it comprised 2 armored grenadier regiments.

Each armored grenadier regiment comprised:

Regimental headquarters: 1 regimental headquarters guard company, 1 signal platoon, 1 engineer platoon (3 light machine guns), 1 motorized infantry platoon (6 light machine guns), 1 anti-tank company (3 50-millimeter PAK 38 anti-tank guns, 3 light machine guns).

2 motorized infantry battalions:

Each motorized infantry battalion comprised 3 light motorized infantry companies (18 light machine guns, 4 heavy machine guns, 3 anti-tank rifles, 2 81-millimeter mortars), 1 heavy motorized infantry company (12 heavy machine guns, 6 81-millimeter mortars, 3 50-millimeter PAK 38 anti-tank guns, 6 light machine guns), and 1 artillery company (4 150-millimeter medium infantry guns, 4 75-millimeter light infantry guns).

The armored regiment comprised:

Regimental headquarters: 1 motorized signal company, 1 motorized reconnaissance platoon, 1 armored maintenance company.

3 armored battalions (each comprising):

1 armored command company, 1 medium armored company and 2 light armored companies.

The artillery regiment comprised:

Regimental headquarters (motorized): 1 observation company (motorized), 1 signal platoon (motorized).

2 motorized artillery battalions (each comprising):

Battalion headquarters (2 light machine guns): 1 signal squad, 1 survey squad, 3 artillery batteries (3 105-millimeter light howitzers, 2 light machine guns each), 1 light munitions supply squad.

1 motorized heavy artillery battalion [comprising: battalion headquarters (2 light machine guns); 1 signal squad, 1 survey squad].

2 150-millimeter artillery batteries (each equipped with 3 150-millimeter heavy howitzers and 2 light machine guns).

1 100-millimeter artillery battery (3 100-millimeter K18 heavy guns, 2 light machine guns).

Units directly subordinate to the division: it comprised 1 motorized reconnaissance battalion [comprising: 1 headquarters company, 1 motorized signal platoon (2 light machine guns), 1 heavy armored reconnaissance car company (18 37-millimeter anti-tank guns, 24 light machine guns), 3 motorized infantry companies (2 81-millimeter mortars, 4 heavy machine guns, 18 light machine guns, 3 anti-tank rifles each), 1 heavy motorized infantry company (comprising: 1 engineer platoon (4 light machine guns), 1 motorized anti-tank platoon (3 light machine guns, 3 50-millimeter PAK 38 anti-tank guns), 1 motorized anti-tank platoon (3 light machine guns, 3 28-millimeter PAK 41 anti-tank guns))]. 1 mechanized infantry battalion [comprising: battalion headquarters (motorized) (2 light machine guns), 1 signal squad (motorized), 1 heavy anti-tank company (6 Panzer III-type assault guns), 1 motorized infantry company (6 50-millimeter PAK 38 anti-tank guns, 4 37-millimeter PAK 36 anti-tank guns, 6 light machine guns), 1 heavy anti-aircraft company (12 20-millimeter anti-aircraft machine guns, 4 light machine guns)], 1 armored engineer battalion [comprising: battalion headquarters: 1 armored engineer company (23 light machine guns, 3 anti-tank rifles), 2 motorized engineer companies (18 light machine guns, 3 anti-tank rifles each), 1 motorized pontoon-bridge squad (2 light machine guns), 1 motorized light engineer-equipment column (2 light machine guns)], 1 armored signal battalion [comprising: battalion headquarters (motorized), 1 armored field-telephone company (6 light machine guns), 1 armored radio signal company (6 light machine guns), 1 motorized light signal company (2 light machine guns)], 1 medical battalion [comprising: 3 motorized medical companies (2 light machine guns each), 3 ambulance columns (1 light machine gun)].

Divisional quartermaster section: it comprised 12 light supply columns (2 light machine guns each), 1 heavy supply column (2 light machine guns), 3 heavy fuel-transport columns (2 light machine guns each), 3 motorized maintenance companies and 1 motorized quartermaster company.

Divisional supply section: it comprised 1 motorized bakery company, 1 motorized butcher company and 1 motorized materiel supply column.

The division also directly commanded 1 motorized military police platoon (2 light machine guns) and 1 motorized post office.

Personnel of the whole division:

Officers: 407; civilian staff: 101; NCOs: 2,112; enlisted men: 9,197. Total: 11,817.

The main weapons and equipment of the whole division included:

Anti-tank rifles: 30; light machine guns: 174; heavy machine guns: 46; 50-millimeter mortars: 36; 81-millimeter mortars: 18; 37-millimeter PAK 36 anti-tank guns: 36; 50-millimeter PAK 38 anti-tank guns: 14; 75-millimeter infantry guns: 10.

105-millimeter light howitzers: 24; 150-millimeter heavy howitzers: 4; 20-millimeter anti-aircraft guns: 12; 37-millimeter anti-aircraft guns: 2; 88-millimeter anti-aircraft guns: 4.

Tanks: 152; Panzer III-type assault guns: 6; armored cars: 96.

Motorcycles: 1,300; motor vehicles: 510; horse-drawn vehicles: 1,462.



3. The German Armored Division of 1944

The main combat units of the armored division were 2 armored regiments and 1 artillery regiment.

Divisional headquarters company and motorized map-making squad.

The armored regiment: each regiment was equipped with 101 Panzer IV tanks and 79 Panther tanks.

Regimental headquarters + regimental reconnaissance tank platoon: equipped with 3 Panther tanks and 5 Panzer IV tanks.

Regimental anti-aircraft platoon: 8 37-millimeter self-propelled anti-aircraft guns.

Regimental maintenance squad: equipped with tank-repair vehicles and various towing–repair vehicles.

2 armored battalions: the 1st battalion equipped with 76 Panther tanks, the 2nd with 96 Panzer IV tanks.

Battalion headquarters + battalion reconnaissance tank platoon: equipped with 3 Panther tanks and 5 Panzer IV tanks.

Battalion supply company.

Battalion anti-aircraft platoon: equipped with 3 quadruple 20-millimeter self-propelled anti-aircraft guns.

4 medium tank companies (each company equipped with 17 Panther / 22 Panzer IV tanks).

Company: (equipped with 1 Panther / 2 Panzer IV tanks).

4 medium tank platoons (each platoon equipped with 4 Panther / 5 Panzer IV tanks).

The artillery regiment: equipped with 36 Panzer III assault guns.

Regimental headquarters (motorized): 1 observation company (motorized), 1 signal platoon (motorized).

3 assault gun battalions: each battalion comprised: battalion headquarters (2 light machine guns, 1 signal squad), 3 assault gun batteries (each equipped with 4 Panzer III assault guns and 2 light machine guns), 1 light munitions supply squad.




(II) The Organization of Soviet Tank Divisions, Tank Armies, and Tank Battalions in Combined Formations

The Soviet army had also organized experimental “mechanized corps” in the 1930s, but, for reasons well known, the experiment was halted, and the “mechanized corps” were all disbanded. During the Soviet–German war, the Soviet army gradually came to realize the status of the tank as the “king of land battle” and, according to the needs of battle, reorganized “tank armies.”

The Soviet organization was relatively fixed. Throughout the Second World War, the organization of its army units was based on the 1939 organization.


1. The Tank Division in the Soviet 1939 Organization

The Soviet tank division comprised 3 tank regiments, 1 motorized rifle regiment and 1 heavy anti-tank regiment.

The tank regiment:

It comprised 3 tank battalions (each organized with 31 medium tanks), 1 motorized infantry battalion (equipped with infantry-support equipment) and 1 heavy anti-tank battalion (12 120-millimeter mortars).

The motorized rifle regiment:

It comprised 1 heavy tank battalion (31 heavy tanks), the rest being organized the same as the motorized rifle regiment of a motorized division.

When the Soviet–German war broke out in June 1941, the Soviet army had a total of 40 tank divisions. But most were equipped with old tanks (T-26 tanks and BT tanks), and many divisions were under strength.



2. The Soviet Tank Armies

Although, according to the establishment, the tanks in a Soviet tank division could number more than 200, by 1942, because of combat losses and reorganization, these divisions actually had only a little over 100 tanks. In order to strengthen the campaign breakthrough force, the Soviet army began in 1942 to organize tank armies. The tank army was a combat formation without a fixed organization, comprising 3–4 tank divisions (usually organized with 400–500 tanks, varying), somewhat more tanks than a German armored division.



3. The Organization of Tank Battalions in Soviet Army Combined Divisions

Because of the shortage of tanks and some other reasons, when the Second World War broke out, neither the Soviet infantry divisions nor the motorized infantry divisions had any tanks. Roughly from 1943, according to tactical needs and the increase in tank output, the Soviet army began to organize one 31-tank heavy tank battalion in the guards infantry divisions and motorized infantry divisions.

Evidently, in these units (sub-units), the tanks, with their strong mobility, were the “absolute main force,” but they were not organized as tanks only; besides the support arms, they were usually also organized with some combat arms such as self-propelled artillery and mechanized infantry.





III. Small-Scale Combat Using “Maneuver Tactics in Pursuit of Speed of Advance”

During the Second World War, because of the expansion in the scale of armies, and because people’s attention was generally focused on campaigns and large-scale combat, on the vast European plains, especially the Russian plains, small-scale combat, and particularly small-scale combat carried out by “pure” tank sub-units, was often carried out on a scale up to battalion or even regiment.

In combat, these specially organized tank sub-units (used singly or as a component part of a “pure” tank unit) usually took on the task of the second echelon (reserve, or campaign rapid-reaction group), completing the mission of annihilating a heavy enemy group or seizing a certain space (target). Generally, after the first echelon had broken through the opponent’s campaign line of defense or the first position, they entered the fight to develop the attack. Their basic combat method was similar to the (tank-centered) “maneuver tactics” described earlier — deploying on a certain front in two echelons, or even one echelon, and under fire support, at very high tactical density (30–80 tanks per kilometer of front), carrying out rapid advance without the complex maneuver described earlier. The difference is that, to meet the requirement of speed of advance, fire support was often carried out by self-propelled artillery or assault (attack) guns able to keep up with the tanks’ maneuver speed rather than by ordinarily towed artillery, so the density of fire support might be slightly lower. Because there were as yet no infantry fighting vehicles at the time, and no mechanized infantry able to fight from vehicles while carrying out maneuver, to raise the speed of advance, carrying out such an advance with “pure” tank units (sub-units), in the face of an enemy composed of many services and arms, did involve some risk. Fortunately, these advances were usually carried out in the campaign and combat depth where the opponent’s forces were thin and preparation was inadequate, so the risk could be controlled.

Contrary to the “combination” trend in the development of the tactics of that time, “maneuver tactics in pursuit of speed of advance” use “pure” tank units (sub-units); at first glance this seems a negation of “combined-arms and joint-service tactics based on maneuver tactics,” but in fact it was a local adjustment made to them according to combat needs under specific technical conditions, and was an advance in tactics.




Section 5: Tactics of Large-Scale Combat

The period from the emergence of the embryonic form of maneuver tactics in 1917 to 1973, when maneuver tactics were challenged, straddled the later stage of the First World War and the Second World War of 1939–1945. Maneuver tactics (including their basic form and their variant form) reached their peak during the Second World War (especially on the Western European, North African and Soviet–German battlefields), and the characteristics of maneuver tactics were displayed to the full. The examples of large-scale combat described in this section are mostly chosen from the later stage of the First World War and the Second World War.

During the Second World War, large-scale combats mostly took place in campaigns, as an organic component part of a campaign, though a few took place independently. It should be pointed out that, apart from combats that took place independently or served as the breakthrough of a strategic line of defense in an offensive campaign, a considerable part of these large-scale combats were carried out after long-distance campaign maneuver. As in the skirmish-line-tactics stage, large-scale land (ground) combat in the maneuver-tactics stage also usually included three basic patterns: “space-seizing combat,” “enemy-annihilating combat” and “space-defending combat.”


I. The Development of “Space-Seizing Combat” Tactics

“Space-seizing combat” is the abbreviation for a large-scale land (ground) combat organized and carried out with the seizing of a certain space (under enemy control) as its basic purpose.

Although “space-seizing combat” is a kind of active combat, one should still determine the basic tactical strategy one is to adopt according to the concrete situation on the battlefield, especially the basic tactical strategy the enemy uses to defend that space.


(1) When the Opponent Uses the Basic Tactical Strategy of “Position Defense” (Positional Defend)

“Position defense” is one of the basic tactical strategies of carrying out the main fighting directly relying on positions so as to achieve the combat purpose of “defending space.” This tactical strategy is mostly used when defending fixed strategic and campaign lines.

Against this basic tactical strategy of the opponent, the following five typical tactical strategies can usually be used:


1. Front of Attack

The frontal attack is the simplest tactical strategy. The first large-scale use of tanks in combat — the Battle of Cambrai carried out by the British army on November 20, 1917, in the First World War — used the frontal attack as its tactical strategy.

According to incomplete statistics, during the Second World War “space-seizing combats” using this basic tactical strategy occurred at least 12–15 times.7 These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns.” Of these, 10–12 were won and 2–3 failed.

To ensure the realization of the combat purpose, in cases where tactical surprise could not be achieved, the superiority of the total strength of the participating troops was usually between 4:1 and 7:1. In the 10–12 combats that were won, the superiority was above 5.5:1 in all.

The strength of the reserve was generally held to between 15% and 20% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

The distance between the individual small-scale attack combats was usually 2–6 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the combat was abandoned because casualties and losses were too great.



2. Front of Attack + Surround

Frontal attack + surround is somewhat more complicated, requiring the actions of the troops responsible for the frontal attack and those responsible for the encirclement to be coordinated with each other. During the Second World War, the Allies in the Italian theater used exactly this basic tactical strategy in the third attack on Monte Cassino.

According to incomplete statistics, during the Second World War “space-seizing combats” using this basic tactical strategy occurred at least 25–30 times. These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns.” Of these, 18–22 were won and 7–8 failed. Among them, single-flank envelopments numbered 21–24, double-flank envelopments 4–5, and thrust-deep (infiltration) envelopment 1.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 5:1. In the 18–22 combats that were won, the superiority was above 4:1 in all.

The strength of the reserve was generally held to between 20% and 25% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the frontal attack and the troops carrying out the encirclement was usually 10–15 kilometers.

The main reason for the failure of combats using this tactical strategy was often a lack of coordination between the troops responsible for the frontal attack and the troops carrying out the encirclement.



3. Front of Attack + Outflank

Frontal attack + outflank is also rather complicated, requiring the actions of the troops responsible for the frontal attack and those responsible for the outflanking to be coordinated with each other. During the Second World War, on July 12, 1943, the German army’s attack on Prokhorovka on the southern line in the Kursk area used exactly this basic tactical strategy.

According to incomplete statistics, during the Second World War “space-seizing combats” using this basic tactical strategy occurred at least 25–30 times. These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns.” Of these, 21–24 were won and 4–6 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 4:1 and 6:1. In the 20–24 combats that were won, the superiority was above 5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the frontal-attack troops and the troops carrying out the outflanking was usually 15–25 kilometers.

The main reason for the failure of combats using this tactical strategy was often a lack of coordination between the frontal-attack troops and the troops carrying out the outflanking.



4. Break Through + Pin Down

The tactical strategy of break through + pin down looks complicated but in fact is not: the mutual relationship between the troops responsible for the breakthrough and the troops responsible for the pinning down is simple — the two may act at the same time or one after the other, so long as it is ensured that one of them can break through the enemy position. During the Second World War, at the beginning of the Soviet–German war, the typical basic tactical strategy used in the attack combat of the German Army Group Center (mainly the 2nd and 3rd Panzer Groups) against the Soviet Bialystok salient, which began on June 22, 1941, was break through + pin down.

According to incomplete statistics, during the Second World War “space-seizing combats” using this basic tactical strategy occurred at least 30–35 times. These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns.” Of these, 2/3 were won and 1/3 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 5:1. In the combats that were won, the superiority was above 4:1 in all.

The strength of the reserve was generally held to between 15% and 25% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the breakthrough troops and the pinning-down troops was usually 3–6 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the pinning-down troops were too few in number or not active enough in action, and failed to pin down the enemy’s reserve, causing the breakthrough to fail.



5. Front of Attack + Thrust Deep (Infiltration)

The tactical strategy of frontal attack + thrust deep (infiltration) is much more complicated, requiring the troops responsible for the frontal attack and the troops responsible for the thrust deep (infiltration) to act in a highly coordinated way. During the Second World War, the attack combat of the British forces stationed in North Africa against the Italian forces in the area of Sidi Barrani, Egypt, in December 1940, used this basic tactical strategy.

According to incomplete statistics, during the Second World War “space-seizing combats” using this basic tactical strategy occurred at least 20–25 times. These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns.” Of these, 16–20 were won and 4–5 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 5:1. In the 16–20 combats that were won, the superiority was above 4:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the frontal-attack troops and the thrust-deep (infiltration) detachment was usually 2–7 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the detachment responsible for the thrust deep (infiltration) was unable to shake the enemy’s defensive system, while the troops responsible for the frontal attack were unable to seize their target — in which case the combat often lost the initiative.




(2) When the Opponent Adopts the Basic Tactical Strategy of “Mobile Defense” (Mobile Defend)

When the opponent controls the key terrain in the target space with part of his forces and forms a mobile assault force with the main forces, intending to deal a heavy blow to our advancing forces through a decisive counterstroke (counterattack) (which can give full play to the assault capability of tank units), or to destroy our attack conditions so as to achieve the purpose of defending the space (that is, “mobile defense”), the typical basic tactical strategies that can be used are roughly the following four:


1. Pin Down the Enemy’s Main Force with Part of the Troops and Rapidly Seize the Target Space with the Main Force

In June–July 1941, the German 2nd and 3rd Panzer Groups, in the attack combat against the Soviet Bialystok salient, mostly used this basic tactical strategy when the defending Soviet army used mobile defense.

According to incomplete statistics, during the Second World War “space-seizing combats” using this basic tactical strategy occurred at least 5–7 times. These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns.” Of these, 3–4 were won and 2–3 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. In the 3–4 combats that were won, the superiority was above 4:1 in all.

The strength of the reserve was generally held to between 20% and 40% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the pinning down and the troops carrying out the seizing of the target space was usually 15– 20 kilometers.

The main problem appearing in combats using this tactical strategy was often that, before the main force seized the target space, it was hard to pin down the enemy’s main force with part of the troops.



2. First Seize the Key Terrain in the Target Space with the Main Force and Smash the Enemy’s Counterstroke (Counterattack), Then Seize the Whole Target Space

In June–July 1941, the German 2nd and 3rd Panzer Groups, in the attack combat against the Soviet Bialystok salient, also used this basic tactical strategy when the defending Soviet army used mobile defense.

According to incomplete statistics, during the Second World War “space-seizing combats” using this basic tactical strategy occurred at least 9–12 times. These combats mainly occurred within “space-seizing campaigns,” and a few occurred in “enemy-annihilating campaigns.” Of these, 7–9 were won and 2–3 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. In the 7–9 combats that were won, the superiority was above 4:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops responsible for seizing the target space and the troops responsible for the pinning down was usually 6–20 kilometers.

The main problem appearing in combats using this tactical strategy was often that there was not time to seize the target space completely before the enemy’s main force carried out a decisive counterstroke.



3. Disrupt the Rhythm of the Enemy’s Step-by-Step Resistance to Achieve the Combat Purpose

The series of attack combats carried out in October 1941 by the troops of the German 2nd and 3rd Panzer Groups in the Smolensk area of the Soviet Union mainly used this basic tactical strategy.

According to incomplete statistics, during the Second World War “space-seizing combats” using this basic tactical strategy occurred only 10–12 times, and all of these combats occurred within “space-seizing campaigns.” Of these, 3/4 were won and 1/4 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. The superiority in the combats that were won was above 5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops responsible for the main attack and the troops responsible for the supporting attack was usually 12–20 kilometers.

The main problem appearing in combats using this tactical strategy was that the attack was not carried out resolutely at the moment when the enemy shifted positions.



4. Heavily Damage the Enemy’s Main Force with Air Power and Seize the Target Space

A typical combat using this basic tactical strategy occurred during the Second World War, after the landing had gained a firm foothold: in order to open a breach near Avranches and turn to campaign attack, on July 25, 1944, concentrating air-force strength, a large-scale air assault was carried out against the Germans near Saint-Lô, dropping more than 4,400 tons of bombs in a short time. More than 1,000 Germans were killed on the spot, and more than 1,000 others were wounded or lost their combat capability, and the Allies completed the campaign breakthrough the next day.

According to incomplete statistics, during the Second World War “space-seizing combats” using this basic tactical strategy occurred only 2 times. The reason for listing it is that it represents the development direction of future tactics.

Adopting this tactical strategy requires not only possessing superior air power but also solving the problem of mutual coordination between the air assault and the ground forces. In the air strike, although the Americans heavily damaged the Germans, they also inflicted certain casualties on themselves because targets were not clearly identified. Lieutenant General Lesley James McNair, a senior commander of the U.S. Army’s ground forces, was killed by friendly air fire in this combat, becoming the highest-ranking U.S. officer killed in action.





II. The Development of “Space-Defending Combat” Tactics

“Space-defending combat” is the abbreviation for a land (ground) combat organized and carried out with the defense of a certain space or target of one’s own side as its basic purpose.

Although “space-defending combat” seems to be a passive kind of combat, because one can control the target space before the enemy does, one can still actively determine, according to the situation of the target space and the quantity and characteristics of one’s combat forces, the basic tactical strategy most suitable for one’s own side.


(1) Directly Defending the Target Space with the Main Force Relying on Positions (Position Defense)

When the target space is directly defended with the main force relying on positions, various different tactical strategies must be used specifically against the various attack strategies of the enemy.


1. The Tactical Strategy for Resisting the Opponent’s “Frontal Attack”

To resist the opponent’s “frontal attack,” the tactical strategy that can usually be used is to deploy the troops along the front, with each unit responsible for defending a front of a certain width, make full use of terrain and features, set up a well-developed system of positions, build strong defensive works, set up a tight fire system and obstacle system, and control a strong reserve. This basic tactical strategy was mainly used by the Soviet army in defending the Mozhaisk Line in November 1941, in the early period of the Soviet–German war.

According to incomplete statistics, during the Second World War “space-defending combats” using this basic tactical strategy occurred only about 4–6 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 2–3 were won and 2–3 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.8:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.6:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the troops responsible for the frontal resistance and the troops responsible for flank cover was usually 4–5 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the enemy’s superiority was too great, or that the enemy carried out thrust deep (infiltration).



2. The Tactical Strategy for Resisting the Opponent’s “Frontal Attack + Thrust Deep (Infiltration)”

When the opponent uses the “frontal attack + thrust deep (infiltration)” strategy, then, on the basis of taking measures to resist the opponent’s frontal attack, one builds positions in advance (oblique positions) in the directions and along the routes where the opponent may carry out a thrust deep (infiltration), and sets up explosive obstacles. In the course of combat, when it is discovered that the opponent is carrying out a thrust deep (infiltration), rapidly maneuvering part of the troops to resist the opponent’s thrust-deep (infiltration) action relying on the oblique positions becomes an effective tactical strategy. This basic tactical strategy was also used by the Soviet army in defending the Mozhaisk Line in November 1941, in the early period of the Soviet–German war.

According to incomplete statistics, during the Second World War “space-defending combats” using this basic tactical strategy occurred at least 15–20 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 3–5 were won and 12–15 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.8:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.6:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the troops responsible for the frontal resistance and the troops responsible for flank cover was usually 4–5 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the enemy’s superiority was too great, or that the enemy carried out thrust deep (infiltration).



3. The Tactical Strategy for Resisting the Opponent’s “Break Through + Pin Down”

When the opponent uses the “break through + pin down” strategy, one deploys the main force as far as possible in the sectors where the opponent is likely to carry out a breakthrough. In the course of combat, rapidly judging the opponent’s main breakthrough sector and, according to the actual progress of the battle, apart from leaving part of the troops to resist the opponent’s pinning-down attack, maneuvering the main force to the sector where the opponent is most likely to carry out the breakthrough to resist his attack becomes an effective tactical strategy. On June 22, 1941, at the beginning of the Soviet–German war, what the Soviet army used in resisting the attack combat of the troops of the German 2nd and 3rd Panzer Groups against the Soviet Bialystok salient was this basic tactical strategy.

According to incomplete statistics, during the Second World War “space-defending combats” using this basic tactical strategy occurred at least 30–35 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 1/3 were won and 2/3 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.8:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.6:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the troops responsible for the frontal resistance and the troops responsible for flank cover was usually 4–5 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the tactical reserve was drawn away by the opponent’s pinning-down troops.



4. The Tactical Strategy for Resisting the Opponent’s “Frontal Attack + Surround”

When the opponent uses the “frontal attack + surround” strategy, then, on the basis of taking measures to resist the opponent’s frontal attack, one builds positions in advance (oblique positions) along the routes where the opponent may carry out an envelopment, and sets up explosive obstacles. In the course of combat, when it is discovered that the opponent is carrying out an envelopment, rapidly maneuvering the reserve to resist the opponent’s envelopment relying on the oblique positions becomes an effective tactical strategy. In November 1941, in the early period of the Soviet–German war, what the Soviet army used in the defensive combat of Tula was this basic tactical strategy.

According to incomplete statistics, during the Second World War “space-defending combats” using this basic tactical strategy occurred at least 22–25 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 2–3 were won and 20–22 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.8:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.6:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the troops responsible for the frontal resistance and the troops responsible for flank cover was usually 4–5 kilometers.

The main reason for the failure of combats using this tactical strategy was that, when resisting the frontal enemy, the defenders often neglected the enemy carrying out the envelopment.



5. The Tactical Strategy for Resisting the Enemy’s “Frontal Attack + Outflank”

When the opponent uses the “frontal attack + outflank” strategy, then, on the basis of taking measures to resist the opponent’s frontal attack, one builds positions in advance (oblique positions) along the routes where the opponent may carry out an outflanking, and sets up explosive obstacles. In the course of combat, when it is discovered that the opponent is carrying out an outflanking, rapidly maneuvering the reserve to resist the opponent’s outflanking relying on the oblique positions becomes an effective tactical strategy. In July–September 1941, in the early period of the Soviet–German war, the Soviet army used this basic tactical strategy in many defensive combats in the Smolensk area.

According to incomplete statistics, during the Second World War “space-defending combats” using this basic tactical strategy occurred at least 12–15 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 2–3 were won and 10–12 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.8:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.6:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the troops responsible for the frontal resistance and the troops responsible for flank cover was usually 4–5 kilometers.

The main reason for the failure of combats using this tactical strategy was that, when resisting the frontal enemy, the defenders often neglected the enemy carrying out the outflanking.



6. Taking Air Power as the Main Force, Actively Attack the Enemy’s Attacking Group and Cooperate with the Ground Forces in Defending the Target Space

This basic tactical strategy can be adopted when the enemy’s attack threatens the success of a key operational action of one’s own side, one’s ground forces are insufficient, or air power is extremely strong. In the Second World War, a typical combat using this basic tactical strategy was on June 7, 1944, when the Allies learned that the Germans were preparing to carry out a campaign counterattack with armored forces against the Allied troops who had just landed and not yet gained a firm foothold; at this time the Allies’ heavy units had not yet come ashore, and the Allies immediately concentrated strong air power and carried out a large-scale air strike against the German armored forces, destroying 163 German tanks within one day, thoroughly smashing the German campaign counterattack and preserving the beachhead.

“Space-defending combats” using this basic tactical strategy occurred only 2 times in all during the Second World War (the other took place on the east bank of the Rhine). The reason for listing it is that it represents the development direction of future tactics.




(2) Using Part of the Forces to Control Key Terrain and Form a Favorable Posture, and Using the Main Force to Achieve the Combat Purpose through a Decisive Counterstroke (Counterattack) (Mobile Defense)

This is an entirely new tactical strategy. The earliest discussion of this tactical strategy appeared in the 1929 Field Regulations of the Workers’ and Peasants’ Red Army of the Soviet Union. In the tactical systems of most armies, tactics using this basic strategy are called “mobile defense” and are classed in the “defensive combat” category. In the Second World War, mobile defense was widely used. For example, in August 1941, the defensive combat of the Soviet 5th Army east of Kiev used exactly this basic tactical strategy.

According to incomplete statistics, during the Second World War “space-defending combats” using this basic tactical strategy occurred at least 10–12 times; these combats mostly occurred within “enemy-annihilating campaigns,” and some occurred in “space-defending campaigns” and “space-seizing campaigns.” Of these, 6–7 were won and 5–6 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.8:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.6:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the ratio between the strength of the troops responsible for controlling the key terrain and that of the troops responsible for the decisive counterstroke was usually 1:3–5.

The main reason for the failure of combats using this tactical strategy was often that the moment for the decisive counterstroke was hard to grasp, being either too early or too late.

Absorbing the fresh experience of the Second World War, the 1944 edition of the Soviet Field Regulations of the Red Army stipulated: “Mobile defense is trading space for time, so that the enemy suffers casualties, thereby preserving one’s own strength” (a kind of tactics). Later the Russian army also absorbed the American army’s defensive tactical thinking and put forward the viewpoint that mobile defense is “luring the attacking enemy into a pocket (or combat pocket) and smashing him.” The typical feature of mobile defense in the modern sense is “using offense to wear down the enemy.”

In fact, the so-called “mobile defense” is only the abbreviation of the tactical strategy of “controlling key points with part of the forces and defeating the attacking enemy with the main force through a decisive counterstroke (counterattack),” used only to achieve the purpose of “defending space.” Because tanks can play a greater role in attack combat, and in “mobile defense” the main combat action has already been converted into offense, “mobile defense” is therefore often a tactical strategy in which the units carrying out the defensive task are organized with many tank units (sub-units) and other conditions are also suitable for its use.

Mobile defensive combat arose and developed with the continuous development of army weaponry and organization, especially the raising of the infantry’s mobility. The 1954 edition of the Field Manual on Operations (Operations Outline) of the U.S. Army first listed “mobile defense” as one of the basic patterns of defense, and this has continued to the present. Mobile defense is not confined to the simple defense of a particular area but mainly aims at annihilating the attacking enemy’s living forces. Usually, part of the troops, relying on positions, wear down and delay the attacking enemy and lure him into a predetermined area of destruction, while the main force, at the most favorable moment, carries out a decisive counterstroke (counterattack) and annihilates the enemy who has broken in. Following the U.S. Army, the armies of some other countries have also successively used the mobile defensive combat pattern.



(3) Relying on Multiple Lines of Positions to Resist the Enemy’s Advance Step by Step (Obstruct)

During the Second World War, a series of defensive combats carried out by the Soviet army in the Smolensk area in July–September 1941 used this basic tactical strategy.

According to incomplete statistics, during the Second World War “space-defending combats” using this basic tactical strategy occurred at least 10–12 times; these combats mostly occurred within “space-defending campaigns,” and some occurred in “enemy-annihilating campaigns” and “space-defending campaigns.” Of these, 1/4 were won and 3/4 failed.

Such combats were usually carried out when one’s own side was at a disadvantage in strength. The degree of inferiority was usually between 0.2:1 and 0.8:1, and in the combats that were won, the degree of inferiority was usually not lower than 0.6:1.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to carry out counterattacks in the direction where an opportunity appeared.

In combat, the distance between the lines of positions was usually 5–10 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the moment for one’s own side to shift positions was hard to grasp, being either too early or too late.




III. The Development of “Enemy-Annihilating Combat” Tactics

“Enemy-annihilating combat” is the abbreviation for a land (ground) combat organized and carried out with annihilating (or heavily damaging) a certain combat force of the other side as its basic purpose.

Although “enemy-annihilating combat” is a kind of active combat, one must still determine the basic tactical strategy one is to adopt according to the concrete situation, especially the basic tactical strategies the opponent may use. Generally speaking, the following five typical tactical strategies may be used:


(1) Surround + Front of Attack

In the Second World War, the typical combat using this basic tactical strategy was the Battle of Falaise carried out by the Allies in August 1944, in the later period of the Normandy campaign.

According to incomplete statistics, during the Second World War “enemy-annihilating combats” using this basic tactical strategy occurred at least 13–15 times, and all of these combats occurred within “enemy-annihilating campaigns.” Of these, 11–13 were won and 2 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. In the 11–13 combats that were won, the superiority was above 5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the frontal attack and the troops carrying out the encirclement was usually 15–25 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the troops carrying out the encirclement could not get into position in time.



(2) Outflank + Front of Attack

In the Second World War, the typical combat using this basic tactical strategy was the combat in which the German army, in September 1941, in the Battle of Kiev, encircled the Soviet army’s campaign group.

According to incomplete statistics, during the Second World War “enemy-annihilating combats” using this basic tactical strategy occurred at least 16–20 times, and all of these combats occurred within “enemy-annihilating campaigns.” Of these, 16–18 were won and 2 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. In the 16–18 combats that were won, the superiority was above 5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the frontal attack and the troops carrying out the outflanking was usually 20–35 kilometers.

The main reason for the failure of combats using this tactical strategy was often that the troops carrying out the outflanking could not get into position in time.



(3) Front of Attack + Thrust Deep (Infiltration)

In the Second World War, the typical combat using this basic tactical strategy was the combat the Soviet army carried out in the middle of January 1943 to destroy the German group encircled at Stalingrad.

According to incomplete statistics, during the Second World War “enemy-annihilating combats” using this basic tactical strategy occurred only about 5–7 times, and all of these combats occurred within “enemy-annihilating campaigns.” Of these, 4–6 were won and 1 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. In the 4–6 combats that were won, the superiority was above 4:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the frontal attack and the troops carrying out the thrust deep (infiltration) was usually 10–25 kilometers.

The main reason for the failure of combats using this tactical strategy was a lack of coordination between the troops responsible for the frontal attack and the troops responsible for the thrust deep (infiltration).



(4) Break Through + Pin Down + Thrust Deep (Infiltration)

In the Second World War, the typical combat using this basic tactical strategy was the combat the Soviet army carried out on November 23, 1942, in the counteroffensive phase of the Battle of Stalingrad, breaking through the German defensive line surrounded at Stalingrad.

According to incomplete statistics, during the Second World War “enemy-annihilating combats” using this basic tactical strategy occurred only about 6–8 times, and all of these combats occurred within “enemy-annihilating campaigns.” Of these, 5–7 were won and 1 failed.

To ensure the realization of the combat purpose, the superiority of the total strength of the participating troops was usually between 3:1 and 6:1. In the 5–7 combats that were won, the superiority was above 5:1 in all.

The strength of the reserve was generally held to between 20% and 30% of the total strength, and was usually used to develop the attack in the direction where the attack was going well.

In combat, the distance between the troops carrying out the breakthrough and the troops carrying out the pinning down and the thrust deep (infiltration) was usually 6–15 kilometers.

The main reason for the failure of combats using this tactical strategy was a lack of coordination between the troops responsible for the breakthrough and the troops responsible for the pinning down and the thrust deep (infiltration).



(5) Ambush

Because the level of battlefield reconnaissance of the armies in this period was greatly raised, the “ambush” strategy was rather difficult to use. But it was not entirely impossible to use. For example, from October 3 to 11, 1941, the Soviet independent 4th Tank Brigade, attached to the 1st Guards Rifle Corps, repeatedly ambushed two German tank divisions and one motorized infantry division in the Mtsensk area, and achieved fairly good results. They successively destroyed 133 German tanks, 49 guns, 15 ammunition vehicles and 6 mortars, annihilated 1 regiment of infantry, and shot down 8 aircraft, stopping the German breakthrough and easing the pressure in the Moscow direction.

According to incomplete statistics, during the Second World War “enemy-annihilating combats” using this basic tactical strategy occurred only 7–10 times, and these combats mainly occurred within “enemy-annihilating campaigns,” with a part occurring within “key-area-defense campaigns.” Except for 1, all of these combats were won.

The force ratio in ambush combats was usually between 0.5:1 and 2:1.

The strength of the reserve was generally held to between 15% and 20% of the total strength. It was usually used to deal with unexpected situations.

A typical problem appearing in large-scale ambush combats is often how to coordinate the individual small-scale combats with one another.

Compared with large-scale combat in the skirmish-line-tactics stage, large-scale combat in the (firearm-era) maneuver-tactics stage not only has the characteristic that the distances between the individual small-scale combats are rather great, but also, because the maneuver ability of the troops at this stage had been greatly raised, they already had the capability of forming, in the course of maneuver, the combat deployment needed to realize the combat purpose. This enabled large-scale combat at this stage to make better use of fleeting combat opportunities.

Finally, one more point should be added: in this stage of tactical development, nuclear weapons and biological weapons were also invented. But, like chemical weapons, the use of these two kinds of weapons (even “tactical nuclear weapons”) in combat is, on the one hand, limited by the morality and ethics of war and, on the other, limited by the conditions of use, and they cannot be used at will. Therefore, the deterrent effect of nuclear weapons and biological weapons is often greater than their practical effect. This book does not go into it at length.









1. See Chapter 2 of this book.



2. The so-called “attrition” concept regards the course of combat as a “loss process” formed by the two sides each being struck by the other. In combat, whichever side can make the other unable to bear such attrition, while itself being able to bear it, holds the advantage.



3. The so-called “decisive strike” (poji) concept regards the opponent’s troops as a system: as long as the key parts of that system are destroyed (of course, the key parts of each system are different), the system will lose effectiveness or its efficiency will decline. In combat, whichever side can attack the opponent’s key parts while protecting its own key parts from being attacked holds the advantage.



4. This point was already seen in embryo in the “Hutier tactics” of the previous chapter. In “Hutier tactics,” the soldiers on the attacking side use uneven terrain to carry out tactical maneuver, which turns the originally regular, even battle line between the two sides into a complex, interlocking battle line and greatly raises the complexity of the combat posture. Under such circumstances, the fighting spirit and tactical training level of the participants have an even more marked influence on the course and outcome of combat. The difference is that in “Hutier tactics” the basic unit of maneuver is the soldier, whose maneuvering ability and protective ability are both relatively weak, so that this maneuver can be carried out only by making use of particular battlefield conditions, whereas in “maneuver tactics” the basic unit of maneuver is the tank, whose maneuvering ability and protective ability are both much stronger, which ensures that this maneuver can be carried out under general battlefield conditions.



5. The author is the Soviet military writer Smirnov (斯米尔洛夫). It was translated by Chang Yanqing in 1941 and proofread by Liu Bocheng. But judging from its content, the book’s purpose seems more that of an academic explanation accompanying the promulgation in the Soviet army of the 1929 Field Regulations of the Workers’ and Peasants’ Red Army than that of an independent academic monograph.



6. In fact, this was not a regular armored division. Its formal name was “Panzer Group East Prussia” (German: Panzerverband Ostpreussen), a combat unit temporarily organized from German armored units stationed in East Prussia when the Second World War broke out with Germany’s invasion of Poland. Because its organization scale was equivalent to that of an armored division, and because it was commanded by Major General Werner Kempf, it was also called the “Kempf Armored Division” (German: Panzer Division Kempf).



7. Counted by independent combats carried out by units at army level (the Soviet army’s “group armies”) or above. The same below.





Chapter 6 — The Emergence and Development of (Firearm-Era) Precision-Strike Tactics

At 2 p.m. on October 6, 1973, the Egyptian and Syrian armies suddenly launched attacks on Israel at the same time, and the Fourth Middle East War broke out.

After full preparation, the Egyptian army launched its attack from the west bank of the Suez Canal, forced the Suez Canal, and opened many breaches in the “Bar-Lev Line,” which the Israeli army believed to be impregnable. In order to destroy the Egyptian troops that had already crossed the canal and to stop the follow-on Egyptian troops from continuing to cross, the Israeli army began, from that night, to launch counterattacks continuously with armored forces, and the fighting was extremely bloody.

On October 7, Major General Gonen, commander of the Israeli Southern Command, ordered the 162nd Armored Division (division commander Major General Avraham Adan; the division had more than 170 tanks) to attack south on the 8th from an assembly area west of Rumani (鲁马奈), in an attempt to cooperate with the 252nd Armored Division in destroying the troops of the Egyptian Second Army that had already crossed the canal. At 9 a.m. on the 8th, the division’s 600th Armored Brigade advanced from the area east of Qantara and attacked the Egyptian 18th Infantry Division that had advanced into that area, but progress was slow, luckily with few losses of its own; at noon that day, the 460th Armored Brigade, transferred from the 252nd Armored Division to the command of this division, fared badly in a counterattack against the Egyptian 2nd Infantry Division in the area east of Ferdan, losing 12 tanks; at 2 p.m., the commander of the 600th Armored Brigade, Colonel Nako Balamu (纳科·巴拉姆), left one battalion that was already engaged to continue the attack east of Qantara and personally led his brigade’s 190th Armored Battalion to support the combat of the 460th Armored Brigade. Because the Egyptian army still held its positions east of Qantara, the 190th Armored Battalion could not attack the flank of the Egyptian troops and could only go south to the area east of Ferdan to carry out a counterattack with the 460th Armored Brigade against the front of the Egyptian troops. When the pure tank sub-units of fewer than two battalions belonging to the 600th Armored Brigade carried out their counterattack, they were pointed exactly at the defensive front of the Egyptian 2nd Infantry Division. The following is a passage from the memoirs later written by Herzog, who had been head of Israeli military intelligence: “…When they were still 800 yards (about 730 meters) from the Suez Canal, a dense burst of anti-tank fire struck; as the smoke rose, Nako looked around and saw tanks exploding to his left and right… They had to withdraw. Only 4 tanks of his attacking force (including the one he was riding in) were still able to leave the terrible battlefield. As they began to withdraw, Bren (that is, Avraham Adan, commander of the 162nd Armored Division) rebuked him over the radio net: ‘What’s going on? Why are you withdrawing?’ Nako answered: ‘If you ask any more, in a few minutes there will be no one left to answer you…’”

……

Abdul Aki was an operator of an AT-3 “Sagger” anti-tank missile in the Egyptian 2nd Infantry Division. Only a few dozen minutes earlier, he and 2 other missile operators, following the troops, had climbed to the top of the sand embankment on the east bank of the canal, which had originally been the Israeli “Bar-Lev Line” and had just been captured by the Egyptian army. They found a position from which they could command an east–west road and set up a launching position there, with the mission of stopping the Israeli tank units counterattacking along that road.

The Sinai desert has open terrain, a dry climate and extremely good visibility. Looking east from a commanding height, down the sunlight, with the help of binoculars, they discovered at a distance of 8,000–10,000 meters a tank column racing toward them along the road at high speed, the gray dust raised by the tracks clearly visible. A few minutes later, as the tank column came closer and closer, the types could gradually be made out: they were M-60s. When they were 2,000–2,500 meters away, the 5 leading tanks left the road and, deploying in combat formation, drove cross-country. As they kept climbing and descending dunes, they appeared and disappeared among the dunes. At a distance of 1,500–2,000 meters, the 3 soldiers fired 3 “Sagger” missiles in succession, and half a minute later 3 tanks in turn exploded in flames. Evidently they had been hit. Seeing this, the other two tanks immediately drove behind the dunes and hid. Because the distance was too great, they did not fire back. Before long, 3 M-60 tanks charged forward following “S”-shaped anti-missile maneuver routes, and they again hit two of them with “Sagger” missiles; after the tanks caught fire, the tank crews jumped out and fled… On this day’s fighting, Aki and his 2 assistants destroyed at least a dozen Israeli tanks with “Sagger” missiles (the Egyptian army claimed they destroyed 23 Israeli tanks).

This is a description, from the two sides’ angles, of a combat scene of confrontation between anti-tank missiles and tanks. In this battle, the main weapon of one side was the “king of land battle” — the tank — and the main weapon of the side opposing it was the anti-tank missile. Because the anti-tank missile is a typical precision-guided weapon, this land (ground) combat can be regarded as using precision-guided weapons to strike enemy targets and achieve the combat purpose by directly destroying the enemy targets. Intuitively, the basic tactics used in this combat can be called precision-strike tactics.

The stage with precision-strike tactics as the basic tactics is the sixth stage in the development of land (ground) combat.

Entering the 21st century, more than half a century has passed since the end of the Second World War. With the deepening of war studies, war has come to be generally acknowledged as something that should be restrained by international society, the size of armies has been controlled, and combat stresses “effectiveness” even more.


Section 1: The Emergence of Precision-Guided Weapons

The main material condition that led to the emergence of precision-strike tactics was the large-scale use of various precision-guided weapons in combat. The mark of the emergence of precision-strike tactics is that precision-guided weapons could already accomplish basic combat tasks.

Precision-guided weapons are typical strike weapons. Modern strike weapons can roughly be divided into two broad categories: precision-guided weapons and unguided weapons.

Precision-guided weapons are a completely new element that has appeared in modern weapon systems, and these new elements will lead to a revolution in basic tactics. At present, precision-guided weapons mainly comprise two kinds: anti-tank missiles and air-defense missiles.


I. The Emergence and Present State of Anti-Tank Missiles

Anti-tank missiles are missiles used specially to destroy tanks and other armored targets. Compared with anti-tank guns, anti-tank missiles are light in weight and have good mobility, can be launched from the ground, from vehicles, from helicopters and from boats, and have high hit accuracy, great power and long range; they are an effective anti-tank weapon.

The anti-tank missile is a small guided weapon that was successfully developed during the Second World War. As early as 1943, in the later period of the Second World War, in order to cope with the Soviet Union’s great superiority in tanks, the German army developed the X-7 missile, specially for hitting tanks, on the basis of the design of the X-4 wire-guided air-to-air missile of the Luftwaffe. In September 1944 the X-7 was basically developed, but Germany surrendered in defeat before it could be put into actual use on a large scale.

In 1946 the French Nord-Aviation company began developing an anti-tank missile and, around 1953, successfully developed the SS-10 anti-tank missile (see Figure 6.1), which was used in the Algerian war of 1956. The SS-10 was the world’s earliest anti-tank missile to equip troops and the earliest to be put into actual combat. Its appearance not only marked the entry of anti-tank weapons from the “uncontrolled” era into the “controlled” era, but also set off a wave of development fervor among many countries. The practice of local wars after the war, and especially of the Gulf War, showed that the anti-tank missile had become the most effective anti-tank weapon of the day.


[Image — Figure 6.1: The French SS-10 anti-tank missile. A photograph of a jeep carrying a launcher frame firing a missile, with a small drawing of the missile in flight at upper right.]



Over the past half century, the development of anti-tank missiles has gone through four generations, with their tactical and technical performance markedly raised. First-generation anti-tank missiles required the gunner to aim at the target and control the missile at the same time, and have already been eliminated; those now in service are mainly the second and third generations and their improved models, which can hit a target after launch simply by having the gunner keep the target in his sight or illuminate the target with a laser beam to guide the missile.


[Image — Figure 6.2: The American “Javelin” anti-tank missile. A black-and-white photograph of a soldier in helmet kneeling to fire a shoulder-launched missile tube, with a trail of smoke at the rear.]



The anti-tank missiles currently in service with troops are: Russia’s AT-X-14 anti-tank missile, the American “TOW” anti-tank missile, the American “Dragon” anti-tank missile, the American “Hellfire” anti-tank missile, the American “Javelin” anti-tank missile (see Figure 6.2), the American “Predator” anti-tank missile, France’s “Eryx” (“Sand Snake,” 沙蛇) anti-tank missile, the French–German “Milan” anti-tank missile, the French–German “HOT” anti-tank missile, the “Trigat” medium-range anti-tank missile cooperatively developed by several Western European countries, Japan’s Type 79 “Jyu-MAT” anti-tank missile, Sweden’s “BILL” anti-tank missile, Italy’s “Maf” (麦夫) anti-tank missile, and China’s “Hongjian-8L” and “Hongjian-9” anti-tank missiles, among dozens of other types. The notable characteristics of these missiles are: long maximum range (3,000–7,500 meters), high hit rate (on the range, the hit rate can reach over 90%), and great armor-piercing power (penetration thickness 400–800 millimeters). In addition, several fourth-generation anti-tank missiles characterized basically by “fire and forget” are also under development.



II. The Emergence and Present State of Air-Defense Missiles

An air-defense missile is a missile launched from the ground or from ships, specially for intercepting and destroying targets in the air; the West also calls it a surface-to-air missile. Compared with anti-aircraft guns, air-defense missiles have high hit accuracy, great power and long range, and are an effective air-defense weapon.

In the later period of the Second World War, in order to deal with British and American strategic bombing, Germany, while using the “vengeance weapons,” the V-1 and V-2 rockets, to retaliate against Britain and America, also carried out research and testing of air-defense missiles. The main models at the time were “Enzian,” “Rheintochter,” “Schmetterling” and “Wasserfall,” among others. Although they all entered the late stage of development, they were not put into large-scale actual combat use, and Nazi Germany surrendered in defeat. These initial explorations and test results later became the basis of American and Soviet research on air-defense missiles. In fact, the United States had also, in order to deal with Japan’s “kamikaze” suicide aircraft, researched in 1944 two air-defense missiles, the “Lark” (云雀) and the “Little Soldier” (小兵), but abandoned them because the technology was not mature.


[Image — Figure 6.3: The S-300 air-defense missile. A photograph of a large truck-mounted vertical launch canister with a missile rising from it in a plume of smoke.]



The world’s first air-defense missile to see wide combat use was the Soviet Union’s SA-2 missile. It appeared in the mid-1950s. Its appearance not only marked the entry of air-defense weapons from the “uncontrolled” era into the “controlled” era, but also set off a wave of development fervor among many countries. From the early 1940s, when Germany began research, to the present (2013), the development of air-defense missiles has gone through nearly 60 springs and autumns, and its development has gone through “three generations,” with the “fourth generation” now being developed. According to incomplete statistics, the types developed in the world have reached more than 120, of which more than 90 are in service and more than 20 are under development.

Air-defense missiles are usually divided into two broad categories: long- and medium-range missiles, and portable short-range air-defense missiles.

Long- and medium-range air-defense missiles are mainly used for air defense of key areas. The long- and medium-range air-defense missiles now in service with the armies of the United States, Russia and others are mainly Russia’s S-300 air-defense missile (see Figure 6.3) series and the American “Patriot” series. The long-range air-defense missiles now in service with our army mainly include the Hongqi-2, Hongqi-9, S-300 and FT-2000; the medium-range ones include the Hongqi-61, KS-1 and Feidie-80 (飞蝶80), among others.

Portable short-range air-defense missiles are mainly used for field air defense of troops. They have therefore received special attention from various countries. By the 1990s, more than 800,000 air-defense missiles of all kinds had been produced in the world in all, of which more than 710,000 were ground-to-air missiles and 80,000 ship-to-air missiles, and among the 710,000 ground-to-air missiles, 470,000 were portable short-range air-defense missiles, more than half of the total number of air-defense missiles. The United States, Russia, Britain and France are the main producers of portable short-range air-defense missiles. The portable short-range air-defense missiles now in service with their troops are mainly: the American army’s “Stinger,” “Stinger-POST” and “Stinger-RMP”; the Russian army’s “Strela-2M,” “Strela-3” and “Igla” series; the British army’s “Javelin” (长剑), “Starburst” and “Starstreak”; the French army’s “Roland,” “Crotale” (“Rattlesnake,” 响尾蛇) and “Mistral”; the Swedish army’s RBS-70 and RBS-90 (see Figure 6.4); and the Japanese army’s “Kaike” (凯科) (Type 91), among others. The portable short-range air-defense missiles now in service with our army mainly include: Hongying-5, Qianwei-1, Qianwei-2, Qianwei-3 and Feinu-6, among others.


[Image — Figure 6.4: The Swedish RBS-90 portable air-defense missile. A photograph of a launcher tilted upward at the edge of a wood, with a missile leaving it in a burst of smoke.]



The notable characteristics of these missiles are: a large effective firing range (5–3,500 meters), a fairly high single-shot hit probability (hit probability can reach over 50%), short combat-preparation time, and good portability.



III. The Present State of Precision-Guided Munitions

Precision-guided weapons also include the precision-guided munitions used by various combat platforms.

While developing anti-tank missiles and air-defense missiles, considering that most of the weapon systems now in the armies’ inventories are still traditional weapons, people have also developed precision-guided munitions for use with traditional weapons. They roughly comprise two kinds: guided shells and guided aerial bombs.


(I) Guided Shells

A guided shell is a shell fired by suppressive artillery which, by means of guidance technology, can accurately hit a long-distance target.

Because the shell carries a guidance device and can adjust its trajectory according to the target, its hit accuracy and hit rate are greatly raised. Guided shells can be divided into two broad categories: semi-active-guided shells and shells with terminal self-seeking guidance. Among them, semi-active-guided shells mainly use the laser of the guidance officer, or a laser/infrared composite guidance device, to guide the shell to aim at the target. The dispersion error of the shell can be within 1 meter, and the hit rate can reach 90%. The typical guided shells now are the American “Copperhead” guided shell and the Russian “Krasnopol” (“Red Earth,” 红土地) guided shell; the shell with terminal self-seeking guidance, abbreviated “terminally sensitive guided shell” (“smart shell”), is also called a remote-sensing anti-tank shell. It contains several small terminally sensitive armor-piercing submunitions, each submunition having a small parachute and a device for receiving signals, a power supply and so on. When it is fired by artillery to the sky above the enemy’s tank group, the fuze detonates in the air and releases the submunitions. After the submunitions are released, the parachutes open at once. The submunition hangs below the parachute, rotating as it slowly descends. At this moment the power supply on the munition is connected, and the millimeter-wave radar seeker on the munition is started to search for targets. As soon as the receiving device on the munition receives the signal returned, it immediately detonates the charge, which bursts into high-speed metal fragments (self-forging fragments) that strike the top of the armored vehicle and can penetrate armor of 60–70 millimeters. At present the best-known terminally sensitive guided shell abroad is the American “SADARM,” fired by 155-millimeter or 203-millimeter howitzers.

China has also developed this kind of munition.



(II) Guided Aerial Bombs

A guided aerial bomb, abbreviated “guided bomb,” is an aerial bomb whose hit accuracy has been greatly raised by guidance technology. Besides other trends of development, an important trend in the development of guided aerial bombs is miniaturization.

The small-diameter precision-guided aerial bomb (SDB) is a small precision-guided aerial bomb developed to meet the requirement that fighters and bombers carry out precision attack on ground targets; its small body ensures that it can be used on the bomb racks of any fighter or bomber, increasing the number of bombs an aircraft carries to 4 times or more; its high-power warhead and multifunction hard-target fuze can effectively destroy various fixed and moving targets, and its advanced dual-mode or multimode guidance system plus a two-way data link let it be used in all weather and hit the target’s vital parts accurately, markedly reducing collateral damage (see Figure 6.5). On October 5, 2006, an F-15E fighter of the U.S. Air Force’s 494th Expeditionary Fighter Squadron, carrying out a close air support mission in Iraq, used the small-diameter precision-guided aerial bomb in actual combat for the first time.


[Image — Figure 6.5: A small-diameter precision-guided aerial bomb in flight. A rendered image of a slender bomb with a pair of folding wings, shown against a dark background with a curved streak of light.]



The main technical data of this bomb: bomb weight 113 kilograms, length 1,800 millimeters, diameter 190 millimeters, wingspan 520 millimeters (closed) / 1,070 millimeters (deployed), using a multifunction hard-target fuze; the guidance currently used is the GPS/INS combined guidance mode, and later versions will add a terminal guidance device so that moving targets can be attacked. When the carrying aircraft’s speed is above 1,000 kilometers per hour and the release altitude is above 5,000 meters, the bomb’s range is slightly over 110 kilometers and its hit accuracy is less than 3 meters. After entering service, the bomb’s official designation is GBU-39. It is said that another, even smaller-diameter (diameter 100 millimeters), lighter (bomb weight 46 kilograms) ultra-small-diameter precision-guided aerial bomb [called the “Scalpel”] is also in testing.

Our army’s combat aircraft will also be equipped with this kind of munition.





Section 2: Precision-Guided Weapons Accomplish Basic Combat Tasks

In the 1980s, a NATO research report estimated that by the beginning of the next century (the 21st century), in land (ground) combat, more than 70% of ground targets would be hard targets (tanks, armored fighting vehicles and so on), and at the same time a large number of air targets (airplanes or helicopters) would influence the course and outcome of land (ground) combat. If this estimate is correct, it means that the basic problem of land (ground) combat in the early 21st century will have shifted from the past one of anti-infantry and anti-tank to one of anti-tank and air defense.

According to statistics, in the combat described at the beginning of this chapter in which the Egyptian 2nd Infantry Division resisted the Israeli 190th Armored Battalion’s counterattack toward Ferdan, 77% of the tanks destroyed were destroyed by anti-tank missiles, which means that the task of resisting the Israeli armored units’ counterattack was in fact accomplished mainly by anti-tank missiles with the cooperation of other weapons.

Likewise, during the Fourth Middle East War, the air defense of the Arab countries’ armies was also basically reliant on air-defense missiles. Of these, Egypt, in an area 90 kilometers in front and 30 kilometers in depth west of the Suez Canal, deployed 62 SA-2 and SA-6 surface-to-air missile battalions, together with 200 SA-7 air-defense missiles and more than 300 guns; Syria, in an area 50 kilometers in front and 30 kilometers in depth on the Golan Heights, deployed 36 SA-2 and SA-6 air-defense missile battalions, together with 160 SA-7 air-defense missiles and 200 guns. More than three quarters of the Israeli aircraft shot down were shot down by air-defense missiles. Most of the remaining shot-down aircraft were also shot down by small-caliber anti-aircraft guns only after being forced by air-defense missiles to low altitude.

The two examples above show that, since the 1970s, in particular land (ground) combats precision-guided weapons could already, with the cooperation of other weapons, accomplish basic combat tasks, which means that we have already entered the stage of precision-strike tactics. However, it needs to be especially stressed that relying on precision-guided weapons to accomplish basic combat tasks could, after all, be realized only “under particular conditions” at this time. Under general conditions, precision-guided weapons in combat were still only an auxiliary weapon, though a revolutionary one.



Section 3: The Development and Present State of Other Military Technologies

At the same time, other military technologies have also made great strides, and also influence the development of tactics.


I. The Present State of Long-Range Artillery

According to technical principle, long-range artillery can be divided into two broad categories: tube artillery and rocket artillery.


(I) The Present State of Tube Artillery

Modern tube artillery is mainly the howitzer, abbreviated “howitzer.” Because the performance of howitzers has markedly improved and they can gradually take over the tasks of cannon of the same caliber, some countries have already replaced cannon with howitzers.

According to the mode of mobility, modern howitzers can be divided into two kinds, towed and self-propelled. The towed howitzers now in service with troops are mainly Britain’s L118/119 105-millimeter howitzer, the United States’ M119A1 105-millimeter howitzer, Russia’s D30 122-millimeter howitzer, China’s Type 83 122-millimeter howitzer, Russia’s D20 152-millimeter gun-howitzer, China’s Type 66 152-millimeter gun-howitzer, Russia’s 2S7 203-millimeter howitzer and China’s W90 203-millimeter howitzer, among others. Self-propelled howitzers are mainly the Soviet Type 74 122-millimeter self-propelled howitzer, China’s 122-millimeter wheeled self-propelled howitzer, the United States’ M109A2 155-millimeter self-propelled howitzer, Britain’s AS90 155-millimeter self-propelled howitzer, France’s F1 155-millimeter self-propelled howitzer, Japan’s Type 75 and Type 99 155-millimeter self-propelled howitzers, Germany’s PZH 2000 155-millimeter self-propelled howitzer and the American M110A2 203-millimeter self-propelled howitzer, among others. The typical performance of these guns is: maximum range (100–150-millimeter guns: 15–20 kilometers; 150–203-millimeter guns: 25–30 kilometers), fairly good firing accuracy, sustained rate of fire (100–150-millimeter guns: 3–5 rounds per minute; 150–203-millimeter guns: 2–3 rounds per minute), shell-fragment casualty area (100–150-millimeter guns: 400–600 square meters; 150–203-millimeter guns: 800–1,200 square meters), maximum mobility speed (40–50 kilometers per hour).



(II) The Present State of Rocket Artillery

Rocket artillery is a multi-barrel rocket launching device that fires rockets, which fly by the thrust of their own engines. Rocket artillery has a rapid rate of fire, fierce firepower, good surprise, and strong mobility, and can in a very short time fire a large number of rockets and carry out a sudden attack on area targets at long distance, to kill and wound and suppress the enemy’s living forces and technical arms, giving the enemy army enormous psychological shock. Rocket artillery can fire multiple rockets in salvo and can fire rockets of larger caliber; its rate of fire is fast, its firepower fierce and its surprise good, but the dispersion of the rounds is large, so it is mostly used to strike area targets.

The rocket artillery now equipped in large numbers mainly includes: Russia’s “Uragan” (“Hurricane”) 220-millimeter rocket launcher and “Smerch” (“Tornado”) 300-millimeter rocket launcher, the American M270 227-millimeter rocket launcher (see Figure 6.6), Italy’s “FIROS” 30 122-millimeter rocket launcher, Yugoslavia’s M77 128-millimeter rocket launcher, Brazil’s SBAT-70 70-millimeter rocket launcher, South Africa’s “Valkiri” HK II 127-millimeter rocket launcher, and China’s Type 81 122-millimeter rocket launcher, Type 90 122-millimeter wheeled self-propelled rocket launcher and Type 89 122-millimeter tracked self-propelled rocket launcher, among others.


[Image — Figure 6.6: The American M270 rocket launcher. A photograph of a tracked vehicle with a box-like pod of rocket tubes raised at an angle, driving along a forest track.]



The typical performance of these rocket launchers is: great maximum range (40–70 kilometers or even more), rapid rate of fire (12–20 rockets per 8 seconds), large kill-and-wound area (with big differences depending on the rocket and the type of ammunition), fast mobility speed (40–50 kilometers per hour), and a great improvement in accuracy (though they are still regarded as “area” casualty weapons).




II. The Present State of Combat Platforms

A combat platform is a carrier that carries weapons and can use them to fight. According to the space in which they are used, they can usually be divided into three broad categories: ground combat platforms (such as tanks and infantry fighting vehicles), surface (underwater) combat platforms (such as various ships and boats) and air combat platforms (such as various aircraft). Apart from the weapons, the carrier parts of the above three categories of platform are all called combat platforms. Sometimes even the weapons they carry are also called combat platforms together with them.

Combat platforms usually developed from mobility platforms.


(I) The Present State of Land (Ground) Combat Platforms

Land (ground) combat platforms roughly comprise two kinds: tanks and infantry fighting vehicles.


1. The Present State of Tanks

Although challenged by anti-tank missiles, the tank is still an important assault weapon of modern ground warfare.

The main battle tanks now in service with the armies of various countries were mainly developed and fielded since the 1990s, for example the American M1A2, improved on the basis of the M1 (see Figure 6.7), Russia’s T-80 and T-95, Germany’s “Leopard 2,” Britain’s “Challenger 2,” France’s “Leclerc” AMX-56, Japan’s Type 10, and our Type 96 and Type 99 series, among others. The combat weight of these tanks is generally 45–60 tons, the cross-country speed 40–60 kilometers per hour, the engine power 750–1,100 kilowatts, the power-to-weight ratio 12–20 kilowatts per ton, the maximum speed 55–75 kilometers per hour, the maximum range 300–600 kilometers, and the crew 3–4.


[Image — Figure 6.7: The American M1 tank. A photograph of a tank firing in a desert, with a large bright muzzle flash and blast cloud.]



Firepower, mobility and protection are still the three major elements of the combat capability of modern tanks. The strength of firepower depends mainly on the power of the tank’s gun, the power of its ammunition and its observation and aiming system.

The main weapon of the modern tank is usually a gun of 120–125-millimeter caliber. In order to raise muzzle velocity and increase direct-fire range, smoothbore guns firing fin-stabilized projectiles are generally used, equipped with multiple types of shell, such as sabot armor-piercing shells, hollow-charge anti-armor shells, fragmentation-and-armor-defeating shells and high-explosive fragmentation shells, and some can even fire gun-launched missiles. Two-axis stabilizers, optical rangefinders and infrared (low-light) night-vision aiming instruments are installed, laser rangefinders and ballistic computers are also generally installed, and some tanks also use fire-control systems that can work in a search–destroy mode. The direct-fire range against vehicle targets is generally about 2,000–2,500 meters, with a rate of fire of 8–10 rounds per minute. Different types of ammunition differ in their degree of destroying and penetrating targets; generally, at a range of 2,000 meters they can penetrate homogeneous steel armor 450 millimeters thick, and at 1,000 meters they can penetrate homogeneous steel armor 700 millimeters thick, with an armor-penetration thickness of up to 800 millimeters. Besides their great destructive power, tank guns firing on moving targets at 1,500 meters range while on the move can reach a hit probability of over 60%, and if guided shells are used the accuracy can be raised further. The basic load of ammunition is usually 42–65 rounds, and the fire-attack capability is greatly improved.

Compared with the previous generation of tanks, modern tanks have lowered the vehicle height and improved the protective outer shape; most tanks use composite armor or even depleted-uranium armor, some tanks also have add-on reactive armor hung on the outside, and they are fitted with friend-or-foe identification systems, an NBC protection system (anti-nuclear/chemical/biological) and underwater-wading devices, so protective capability has been markedly improved.

Most modern tanks are fitted with high-power diesel engines or multi-fuel engines, dual-power hydrodynamic transmissions and torsion-bar independent suspensions (more and more tanks also use the more advanced hydro-pneumatic independent suspension), and are equipped with navigation systems, and mobility has also been markedly improved.

The main battle tanks of all countries give priority to strengthening strike capability (firepower). But in handling the relationship between mobility and protection, different design ideas of different countries are reflected. For example, Britain’s “Challenger” series and Israel’s “Merkava” series of tanks lean toward raising protective capability, whereas the tanks of the United States, Russia, Germany, France and our country pay attention to balancing the raising of mobility and protection.



2. The Emergence and Present State of Infantry Fighting Vehicles

An infantry fighting vehicle is an armored fighting vehicle for infantry and reconnaissance troops to fight from and maneuver in; it developed from the armored personnel carrier of the Second World War period, and is a new land (ground) combat platform that appeared after the war.

According to mission, infantry fighting vehicles can usually be divided into two kinds: infantry fighting vehicles and reconnaissance fighting vehicles (called cavalry fighting vehicles in the U.S. Army). The infantry fighting vehicle is the fighting vehicle carried when infantry carry out combat missions; the reconnaissance fighting vehicle is the fighting vehicle carried when reconnaissance personnel carry out reconnaissance missions. The main difference between the two lies in the requirements for maneuverability and independent combat capability. One infantry fighting vehicle can usually carry 1 infantry squad (7–8 men) for combat, for example the American army’s M2 infantry fighting vehicle (see Figure 6.8), which stresses the ability to fight in coordination with tanks and other combat platforms; while one reconnaissance fighting vehicle usually carries 1 reconnaissance group (4–5 men) to carry out missions, for example the American army’s M3 cavalry fighting vehicle, which stresses the ability to fight independently.

According to structure, fighting vehicles can usually be divided into tracked and wheeled kinds. They have a high degree of mobility and trafficability, and are often also amphibious. The maximum speed of modern fighting vehicles is 65–75 kilometers per hour for tracked ones and up to 100 kilometers for wheeled ones. The armor can protect against bullets or shell fragments. The vehicle carries anti-tank missiles, small-caliber guns, machine guns, rocket launchers and other weapons. Soldiers can operate these weapons and fight without dismounting.


[Image — Figure 6.8: The American M-2 infantry fighting vehicle. A photograph of a low tracked vehicle with a turret and applique armor, parked on grass.]



Typical modern infantry fighting vehicles include: the American army’s M-2, the Russian army’s BMP-3, the German army’s “Marder” (黄鼠狼), the British army’s “Warrior,” and our army’s Type 04 infantry fighting vehicle, among others.

In addition, some anti-tank missiles, air-defense missiles and automatic small-caliber anti-aircraft guns have also been fitted onto these ground mobility and protection platforms, so that they too have become combat platforms with special uses.

It should be particularly pointed out that in recent years ground combat robots have also appeared (including “unmanned tanks” and “unmanned miniature combat vehicles”). These combat robots can fight autonomously. With technological progress, these combat robots will have higher and higher combat effectiveness and can make up for certain weaknesses of manned combat platforms, and represent the development direction of future ground combat platforms. In the future it is possible that new-type ground assault units will be formed on this basis.




(II) The Emergence and Present State of Air Combat Platforms

Air combat platforms directly related to land (ground) combat usually comprise two kinds: fixed-wing aircraft and helicopters. Fixed-wing aircraft are more related to air combat, which this book will describe in the third part, “Air Combat.” Interested readers may consult the third part of this book, “Air Combat.” This chapter mainly describes the armed helicopters directly related to land (ground) combat.

Since its debut on the battlefield, the armed helicopter has become a sharp sword active in the extremely low air. In the very low airspace the height of a tree, the helicopter has been called the “flying tank,” a fearsome and indispensable weapon in modern war.

The armed helicopter is the “fighter” of the helicopter family; it is a helicopter armed with weapons and designed to carry out combat missions.

The armed helicopter is a late-comer among aviation weapons; in less than 40 years it has successively developed three generations and become a large family within the helicopter category.

The Vietnam battlefield stimulated the birth of the first-generation armed helicopter. In the 1960s, in order to meet the needs of the Vietnam War, the U.S. Army modified a batch of small transport helicopters and added weapon systems. At the same time the U.S. Army began to decide to develop dedicated armed helicopters.

The first model to appear was the AH-1G, nicknamed “Huey Cobra,” which was put on the Vietnam battlefield in 1967 and achieved satisfactory results. With the birth of American armed helicopters, other countries in the world also successively developed armed helicopters. In 1972, Soviet army aviation was also equipped with dedicated armed helicopters.

In the 1970s, the first-generation armed helicopter developed to a relatively mature stage.

The first-generation dedicated armed helicopters were used mainly to escort transport helicopters, attack ground targets, and at the same time provide fire support for ground forces.

The representative armed helicopters of this period were the AH-1G “Cobra” and the Mi-24 “Hind”; they had the characteristics of good mobility, high speed and strong firepower. But they also had the weaknesses of small ammunition load, low engine power and poor safety performance.

The demand for informatization stimulated the development of the second-generation armed helicopter. In view of the problems of the first-generation armed helicopters, the United States put forward the “Advanced Attack Helicopter” program, and France, Germany and other countries also drew up programs of research and development for a new generation of armed helicopters.

Second-generation armed helicopters have flexible maneuverability, good concealment, strong firepower and good survivability, with added electronic countermeasure systems, infrared countermeasure systems and infrared jammers, used to deal with infrared systems and infrared-guided missiles.

The high mobility of the second-generation armed helicopter is its best defense for avoiding being discovered and avoiding attack from ground and air, and it also carries infrared weapon-aiming systems and missiles that can be left behind after launch (fire-and-forget).

The avionics used on second-generation armed helicopters entered the era of integration, digitization, informatization and intelligence; as the degree of automation and intelligence of avionics rose, the armed helicopter became like a tiger with wings added.

Second-generation armed helicopters are mainly anti-tank and anti-armored-vehicle helicopters, and armed helicopters of bombing, assault and other uses have appeared; representative models include the American AH-64 “Apache,” Russia’s Ka-50 “Black Shark” and Mi-28 “Havoc.”

The demand for low-altitude and very-low-altitude operations stimulated the development of the third-generation armed helicopter. With the frequent use of helicopters on the battlefield, helicopter-against-helicopter combat in the air is unavoidable, and as the contest for air superiority at low and very low altitude becomes increasingly fierce, it is therefore necessary to develop a third-generation armed helicopter specially for air combat.

The main characteristics of third-generation armed helicopters are high flight speed, good maneuverability, strong survivability, outstanding stealth, excellent nap-of-the-earth flying ability and all-weather combat capability, as well as superior air-combat ability.

Representative types of this generation include the American RAH-66 “Comanche” (since cancelled), the Franco-German HAD “Tiger,” and the Russian Ka-52 “Alligator” (“短尾鳄”).

At present, armed helicopters have reached a relatively mature stage. Typical modern armed helicopters include the American AH-64D “Apache Longbow”; the Russian Mi-28N “Night Hunter” and Ka-50 “Black Shark”; the Franco-German HAD “Tiger”; the Italian A129 “Mangusta” (“猫鼬”); and China’s Wuzhi-10 (see Figure 6.9) and Wuzhi-19 armed helicopters.


[Image — Figure 6.9: China’s “Wuzhi-10” armed helicopter. A black-and-white photograph of a slim attack helicopter in flight, seen from the front-left, with stub wings and weapon pylons.]



It should be pointed out that unmanned aerial vehicles, which at present are used only for aerial reconnaissance, may with technological progress also be used in combat in the future, and their combat effectiveness will grow ever higher. Because they can make up for certain weaknesses of manned aircraft while potentially cutting costs substantially, they represent the direction of development of future air combat platforms. In the future it is even possible that new types of air assault units will be built on this basis.




III. The Present State of Anti-Aircraft Guns

In this stage of tactical development, the threat from the air has grown ever greater, to the point that ground combat is difficult to conduct without effective air defense. Besides air-defense missiles, which can effectively replace medium- and large-caliber anti-aircraft guns, field air defense still requires large numbers of small-caliber guns. The common characteristics of these small-caliber guns are: radar aiming, relatively high rates of fire and accuracy, shells fitted with electronic or laser proximity fuzes, a large effective kill radius, and relatively quick deployment and withdrawal.



IV. The Present State of Ammunition

The increase in the power of traditional strike weapons depends to a great extent on the progress of ammunition.


(I) The Development of Aircraft-Delivered Munitions

Munitions delivered by aircraft are usually called aerial bombs, or “air bombs” for short. They are generally heavy and powerful. Besides conventional munitions, there are two main kinds of unguided bombs that have a considerable influence on combat.

1. Fuel-air bombs

A fuel-air bomb is a bomb whose warhead is filled with liquid fuel. When it is dropped onto the target, the liquid fuel is scattered over the ground together with the fuze and timer; the fuel quickly vaporizes into a mist and spreads through the air, and after a preset delay it is detonated by the fuze, producing a powerful explosion. Near the point of burst, the shock wave propagates at up to 2,200 m/s, and the overpressure reaches the equivalent of 50–200 kg/cm². Tests show that when the overpressure exceeds 0.8 kg/cm², exposed soldiers lose their fighting ability and electronic equipment is damaged, so the destructive power of the fuel-air bomb is considerable. In addition, because the explosive loaded in a fuel-air bomb is an easily vaporized liquid hydrocarbon, such as ethylene oxide, propylene oxide, methyl acetylene and propadiene, the explosion consumes almost all the oxygen in the surrounding air; people within that area who are not killed by the blast will still suffocate from lack of oxygen, so the fuel-air bomb is also called an asphyxiation bomb. On the whole, the fuel-air bomb has a “secondary” killing and wounding capability. The main uses of fuel-air bombs are: (1) killing and wounding personnel over a large area and destroying unprotected weapons and equipment, such as personnel on open ground or sheltering in ordinary field works or civilian houses, aircraft parked on airfields, exposed missiles, radars and radio stations; (2) clearing mines over a large area, opening passages, or clearing obstacles at helicopter landing sites and at the landing beaches of naval landing forces; and (3) replacing small-yield nuclear explosions in simulated tests of nuclear-blast effects.

2. Submunition bombs (cluster bombs)

A submunition bomb, also called a cluster bomb, is a bomb in which small bomblets (submunitions) are gathered inside a parent bomb, using their sheer numbers to increase the area covered and enlarge the killing and wounding range. It is mainly used against unprotected personnel, and its killing and wounding range is several times that of a traditional aerial bomb. It is a kind of high-power munition that the major countries are currently concentrating on developing. For example, in the 2003 Iraq War the US Air Force used, for the first time, the CBU-107 wind-corrected guided submunition (cluster) bomb. In the CBU-107, there are altogether 350 metal rods of 360 mm, 1,000 metal rods of 180 mm and 2,400 metal rods of 51 mm; when it bursts, the target area truly can be said to be “raining shells.” In the Iraq War, the US F-16, F-15E and B-52 aircraft all used this bomb. The US military was extremely “satisfied” with its killing and wounding effect.



(II) The Development of Gun-Fired Munitions

Compared with aerial bombs, gun-fired munitions are generally lighter and often less powerful. In recent years, however, munitions fired by guns and rockets have tended to grow heavier.

1. Ordinary shells

According to functional requirements, ordinary shells have differentiated into four kinds: armor-piercing, anti-armor (shaped-charge), fragmenting-anti-armor (HESH) and high-explosive fragmentation shells.

(1) Armor-piercing shells

Armor-piercing shells, also called kinetic-energy shells, are mainly used to attack enemy armored targets. Their penetration performance depends mainly on the mass, hardness, density and velocity of the projectile itself. Armor-piercing shells passed through the stages of full-caliber pointed AP shells, full-caliber blunt-nosed AP shells, full-caliber capped AP shells and sub-caliber high-velocity AP shells, and developed into today’s long-rod fin-stabilized armor-piercing discarding-sabot (APFSDS) shells. The core material has developed from the original high-carbon steel alloy to tungsten alloy and even depleted-uranium alloy; the muzzle velocity has risen from only a little over 800 m/s at first to over 1,800 m/s today; and the penetration thickness has grown from a few millimeters at first to today’s 200–800 mm. They have become the shells universally recognized in the world as the most effective against composite armor.

(2) Anti-armor (shaped-charge) shells

The shaped-charge shell is a munition made on the principle of the “shaped-charge effect” (also called the Munroe effect or hollow-charge effect). It consists mainly of the shell body, a hollow-cavity charge, a metal liner and a detonating device, and mostly uses electric-ignition fuzes. Its process of defeating armor is as follows: when the shell strikes the target and triggers the explosive charge, the high energy produced by the explosive is concentrated on the metal liner and in an instant melts it into a thin, elongated (3–5 mm in diameter and tens of centimeters long), high-velocity (up to 8–10 km/s), high-pressure (1–2 million atmospheres) and high-temperature (above 1,000 °C) metal jet. This metal jet, with its tremendous energy, penetrates the armor in an instant and continues forward at high speed; together with the spall it produces, it destroys equipment inside the tank, kills and wounds the crew, and very easily ignites fuel and detonates ammunition, producing a “secondary killing and wounding effect.” The advantages of the shaped-charge shell are, first, that its armor-defeating power has nothing to do with the projectile’s striking velocity or flight distance, and second, that it can defeat armor effectively even when striking at a steep obliquity. Its disadvantages are, first, that the hole it punches through the armor is small, so its damage to the tank is less than that of an armor-piercing shell, and second, that against special armor such as composite armor, reactive armor and spaced armor, its penetration is considerably reduced. Therefore, the proportion of shaped-charge shells in the ammunition of modern tank guns has already declined; for example, the T-72’s basic load is 39 rounds, but only 5 shaped-charge rounds are carried.

(3) HESH (high-explosive squash-head) shells

The HESH shell is an anti-tank round developed successfully by Britain in the early 1960s. Its structural features are a relatively thin shell body enclosing a relatively large amount of plastic explosive, with a delay fuze located at the base of the shell body; it can be fired only from rifled guns. Its principle of killing and wounding is as follows: when the HESH shell hits the target, under the effect of the impact the shell casing breaks and then clings tightly to the armor surface like a paste; after the fuze initiates the explosive, the shock wave produced acts on the armor with a stress of several tons per square centimeter, so that a slab of several kilograms and dozens of small fragments spall from the inner wall of the armor. These fragments, flying off at high speed, can kill and wound the crew inside the vehicle and damage the equipment in it, thereby achieving the goal of making the target lose its combat capability.

The advantages of the HESH shell are, first, that it is simple in structure, cheap to make and powerful in its explosive effect, and can generally achieve a good armor-defeating effect against homogeneous armor of 1.3–1.5 times its caliber; second, that its effectiveness has little to do with muzzle velocity or striking angle, and even when the armor is steeply inclined it is actually more favorable to the build-up of the plastic explosive; and third, that the HESH shell carries a large charge with great blast power and can replace the HE shell for dealing with all kinds of field works and massed personnel, so a tank equipped with HESH shells generally no longer needs to carry HE shells.

The disadvantages of the HESH shell are, first, that its capability against spaced armor and composite armor is limited, and second, that its direct-fire range is shorter than that of other shells, usually only about 800 m.

(4) High-explosive fragmentation shells

The HE fragmentation shell is a shell that destroys targets with the fragments and shock wave produced when the shell bursts. It divides into blast shells, fragmentation shells, and dual-purpose blast-fragmentation shells. Guns usually carry blast shells and fragmentation shells; blast shells are mainly used to destroy enemy field fortifications, while fragmentation shells are mainly used to kill and wound enemy personnel. Tanks are usually equipped with dual-purpose fragmentation-blast shells. These have both a blast effect and a fragmentation effect, and are used to destroy enemy field works, kill and wound enemy personnel, and deal with the enemy’s lightly armored targets.

Because new destructive principles and new production techniques have been adopted, the killing and wounding power of modern HE shells has been greatly increased.

2. Submunition-carrying shells

A submunition shell is a shell in which small bomblets are gathered inside the shell body, using their sheer numbers to increase the area covered and the killing and wounding range; its killing and wounding range is several times that of a traditional shell. The dual-purpose submunitions and mine-laying rounds used by the US M270 rocket launcher are examples.

Each dual-purpose submunition rocket carries 644 dual-purpose (anti-armor, anti-personnel) submunitions, each weighing 0.23 kg. After launch, when a falling submunition strikes an armored vehicle, it acts as a penetrator and can pierce 100 mm of armor; when it does not strike an armored vehicle, it acts as a fragmentation round, with a personnel-casualty radius of 3 m. One rocket launcher can fire 12 rockets within 20 seconds, scattering 7,728 submunitions and covering an area of about 60,000 m², equivalent to six football fields. The mine-laying rocket carries 28 AT-2 anti-tank mines with an armor penetration of 140 mm, and one launcher firing a full salvo can form an anti-tank minefield of 10,000 × 400 m².




V. The Present State of Infantry Weapons

Modern infantry weapons generally comprise three classes: rifles and machine guns, mortars, and rocket launchers.


(I) The Present State of Rifles and Machine Guns

After the end of the Second World War, in view of the difficulties in operations, logistic supply and maintenance caused by the mix of rifle types and the complexity of ammunition, countries independently and in unison took the serialization of infantry weapons and the standardization of ammunition as the direction for developing small arms, and by the 1950s had basically completed the first postwar generation of rifle replacement. At the end of 1953 the NATO countries, led by the United States, formally adopted the American T65 7.62×51 mm cartridge as that organization’s standard rifle cartridge, that is, the NATO round, and successively developed automatic rifles using this standard cartridge. Examples are the American M14 automatic rifle, the Belgian FN FAL automatic rifle, and the West German G3 automatic rifle.

Taking into account past combat experience, rifle range, wounding ballistics and other considerations, the United States in 1958 began experiments with small-caliber rifles firing 5.56 mm cartridges, which led to the birth of the M16 small-caliber automatic rifle firing the M193 5.56 mm cartridge.

The rifle was finalized in 1963, and after being used in the Vietnam War it was improved further and was issued in large numbers to the US forces in 1969. Because the M16 automatic rifle has the advantages of small caliber, high muzzle velocity, good burst accuracy and an increased number of rounds carried, the NATO countries also vied with one another to develop small-caliber rifles, and a series of small-caliber rifles firing the Belgian SS109 5.56 mm cartridge appeared. After this, the great majority of NATO countries carried out the second postwar re-equipment of their rifles. Some of these rifles can, according to operational needs, fire single shots or bursts (including a 3-round burst), and can also fire rifle grenades. In order to shorten overall length, some rifles adopt a bullpup (stockless-action) layout. The French FAMAS automatic rifle is a typical representative of this class of rifle.

While using the AK47 and AKM assault rifles firing the M43 7.62 mm intermediate-power cartridge, the Soviet Union also strengthened the development and trial production of small-caliber rifles, and in 1974 finalized the AK74 5.45 mm small-caliber assault rifle. By this point, decisive progress had been made in reducing rifle caliber, forming families of weapons, and standardizing ammunition. With the development of intermediate-power cartridges and small-caliber cartridges, modern rifles such as automatic rifles, sniper rifles, assault rifles and short assault rifles have also developed more widely.

China’s Type 95 automatic rifle had its development requirements put forward in 1989 and its design finalized in 1995, and was designated the QBZ95 5.8 mm automatic rifle (Type 95 automatic rifle for short). The rifle was first shown publicly in 1997 as the standard weapon of the People’s Liberation Army garrison in Hong Kong. The Type 95 is a bullpup rifle with gas-operated automatic action and a rotating-bolt lock, can fire single shots or bursts, and has mechanical sights with a peep (aperture) rear sight. The Type 95 automatic rifle and the QBZ95 5.8 mm squad automatic weapon (Type 95 squad automatic weapon for short) form the Type 95 family of guns. Later the QBZ95B short assault rifle with a shortened barrel was added; these three weapons are generally known together as the Type 95 family. The Type 95 family and other 5.8 mm-caliber squad weapon families are already in service with the troops.

In the last 20 years, because of rapid scientific and technological development, a number of rifles with unique performance and roles have also appeared, such as caseless rifles, liquid-propellant rifles, flechette rifles and future advanced combat rifles, opening up new avenues for the development of the rifle.

At present the rifles issued to the armies of the world are of many kinds and models. The calibers are mainly 5.45 mm, 5.56 mm and 7.62 mm, but also 7.5 mm and 7.92 mm, and even 11.43 mm, 12.7 mm and 15 mm.

The rifles issued in large numbers to the US and other Western armies are mainly of 5.56 mm caliber, in as many as several dozen kinds, such as the American M16A1 and M16A2 5.56 mm rifles, the British L85A1 5.56 mm assault rifle, the French FAMAS 5.56 mm rifle, the Austrian AUG 5.56 mm rifle, the Belgian FNC 5.56 mm assault rifle, the Israeli Galil 5.56 mm assault rifle, and the German G36 5.56 mm rifle. Moreover, these small-caliber rifles are all uniformly automatic rifles.

The small-caliber rifle issued by the Soviet Union is of 5.45 mm caliber, that is, the AK74 5.45 mm assault rifle, and this rifle was also used on the battlefield in Afghanistan. The small-caliber rifles issued by China are of 5.8 mm caliber, including the Type 95 automatic rifle and the Type 03 automatic rifle.

Although small-caliber rifles have now become the main light weapons issued by the armies of the world, most countries still retain 7.62 mm rifles, such as the Soviet AK47 and AKM 7.62 mm assault rifles, the German G3 7.62 mm automatic rifle, the Belgian FN FAL 7.62 mm automatic rifle, the Spanish CETME 7.62 mm assault rifle, the Swiss SG510-4 7.62 mm rifle, the Italian BM59 7.62 mm rifle, and the Czechoslovak VZ58 7.62 mm assault rifle.

After the end of the Second World War, machine guns also made great technical progress. To improve the mobility and the killing, wounding and penetrating power of machine guns, some squad light machine guns have adopted small calibers and, together with assault rifles, form small-caliber squad weapon families, such as the Soviet 5.45 mm AK74 automatic rifle and RPK74 light machine gun family. Heavy machine guns are tending, in some armies’ mechanized units, to be replaced by vehicle-mounted machine guns, and in infantry units by general-purpose machine guns. The weight of large-caliber machine guns has already been greatly reduced, and to improve penetration, new kinds of ammunition such as sub-caliber high-velocity armor-piercing discarding-sabot rounds have been issued. Machine guns are also being studied for caseless ammunition, to increase the amount carried and improve sustained combat capability. Ordinary optical sights, laser sights and electro-optical night sights are being continually improved, and will further raise accuracy and all-weather combat capability.

In the 1990s the Australian Mike O’Dwyer combined electronic technology with firing technology and developed the successful “Metal Storm” gun. While greatly simplifying the gun’s structure, it raised the rate of fire by a factor of several dozen, showing extremely broad prospects for development, though this weapon system has not yet been issued in large numbers.

In addition, grenade launchers have appeared in recent decades. A grenade launcher is a light weapon that fires small grenades. Because of its small size and fierce firepower, it has a certain area-killing power and destructive capability, and is mainly used to destroy living targets and lightly armored targets in open terrain and inside covered field works, providing fire support for the infantry. There are automatic and single-shot types.



(II) The Present State of Mortars

From the appearance of the mortar until the end of the Second World War, the structure of the mortar did not change greatly. Compared with other artillery, most mortars still used the muzzle-loading method of loading the round from the muzzle and a smoothbore tube without rifling, so they looked very much like an out-of-date antique. But because they have the characteristics of simple structure, light weight and flexibility, a large area covered by fire, strong killing and wounding power, a short minimum range (as short as 50 m), a high rate of fire (up to 30–50 rounds per minute) and low cost, they can kill and wound targets in open terrain and inside covered positions, destroy all kinds of field works, and strike targets behind high obstacles. Therefore, in modern war, as an effective weapon for close-range fire support of the infantry, the mortar is still indispensable. It still enjoys the favor of the armies of all countries, and is issued in large numbers to modern armies.

The most advanced self-propelled mortar systems at present include Singapore’s SRAMS, France’s 2R2M, Russia’s 2S31 “Vena,” America’s “Dragon Fire,” Israel’s “Cardom,” Switzerland’s “Bighorn” (大角羊), and the “AMOS” (阿莫斯) of Finland and Sweden.



(III) The Emergence and Present State of the Rocket Launcher

The main role of the rocket launcher is anti-tank.

The earliest anti-tank rocket launchers appeared during the Second World War, when there were two types. One was the 60 mm M1 tubular rocket launcher with which the US forces were equipped in 1942; because it looked very much like a wind instrument called the “bazooka,” American soldiers jokingly called it “Bazooka,” a name that later became the common term for rocket launchers in Europe and America. The “Bazooka” used a steel launching tube open at both ends and relied on the thrust produced by the rocket motor inside the projectile to propel the rocket round; the propellant gases discharged by the motor were exhausted rearward from the tube, making the weapon recoilless. The other was the “Panzerfaust” (“铁拳”) recoilless-gun-type rocket launcher with which Germany was equipped in 1943. It fired a 150 mm over-caliber shaped-charge warhead, relying on the pressure of the propellant gases formed by the burning of the propellant charge inside a steel launching tube open at both ends to propel the projectile, and using the reaction force produced by the propellant gases escaping rearward from the tube to cancel the rocket launcher’s recoil. These two early rocket launchers were both equipped with mechanical or optical sights, had an effective range of 100–250 m and a perpendicular armor penetration of 120–200 mm, and the weapon system weighed 7–8 kg.

Toward the end of the Second World War the United States also fielded the powerful 89 mm M20 rocket launcher, which used an aluminum-alloy launching tube, with an effective range of 110 m and a perpendicular armor penetration of 280 mm. After the war, especially since the 1960s, advances in armor technology promoted the development of armor-defeating technology, launch-propulsion technology, high-velocity propellants and new materials, and countries developed and fielded many new kinds of rocket launchers. For example, the American M72, China’s Type 70, and the Soviet RPG-18 are rocket launchers whose weapon systems all weigh under 7 kg, with a perpendicular armor penetration of 280–310 mm and an effective range against moving targets of 150 m. Among them, the Soviet RPG-7 rocket launcher, which began to be issued in 1961, was the world’s first rocket launcher to combine recoilless operation with rocket-assisted range extension, and this launcher played a great role in the Fourth Middle East War: nearly 25% of the roughly 1,000 tanks the Israeli army lost were destroyed by the RPG-7. On the basis of recoilless-gun-type rocket launchers, the Soviet Union, Sweden, West Germany and others also applied rocket-assisted range-extension technology to develop rocket launchers such as the RPG-7, the M2-550 Carl Gustaf, and the PZF44 “Lance” (长矛). This class of rocket launcher weighs 9–18 kg in its weapon system, with a perpendicular armor penetration of 300–400 mm and an effective range against moving targets of 300–700 m. To reduce the launch signature and noise, in the early 1970s West Germany, on the balanced-launch principle and using sealed-launch technology, developed the “Armbrust” (弓弩) rocket launcher, which throws plastic flakes backward from the tube as a counterbalancing mass to cancel the weapon’s recoil. This launcher is a single-use weapon with a system weight of 7.29 kg, an effective range of 300 m and a perpendicular armor penetration of 300 mm; when fired it makes only a faint sound, with no smoke, no flash and no back-blast, and it can be fired in confined spaces such as trenches.

Rocket launchers are light, cheap, convenient to use, and easy to produce and issue in large numbers. Since the Second World War they have been one of the main weapons of infantry close-range anti-tank combat. To further increase armor-defeating power, there is a trend toward larger rocket-launcher calibers. To raise the hit probability against moving targets, sights combining rangefinding, aiming and lead computation in one have appeared, and some countries have even developed rocket launchers with spotting rifles. To strengthen the mobility of infantry anti-tank firepower and the density of anti-tank fire, single-use rocket launchers have also received fairly widespread attention and development.

Modern rocket launchers are close-range anti-tank weapons issued in large numbers by the countries of the world, with many models and varieties.

The US forces are at present equipped with the M72A series and M72E series 66 mm rocket launchers, the M136 and M3 84 mm rocket launchers, the SMAW83 rocket launcher and the M202 66 mm four-tube rocket launcher.

The Russian army is equipped with the RPG-7, SPG-9, RPG-16, RPG-18, RPG-22 and RPG-26 rocket launchers and a 105 mm rocket launcher.

The French army has the Apilas 112 mm rocket launcher, the F1 and F3 89 mm rocket launchers, the “Wasp 58” (黄蜂) 70 mm rocket launcher and the ACL-APX80, among others.

The British army is mainly equipped with the LAW 80 94 mm rocket launcher, and the German army mainly with the PZF 44 “Lance” (长矛) 44 mm rocket launcher.

The Spanish army’s most numerous type at present is the M65 88.9 mm rocket launcher. The C-90-C 90 mm rocket launcher began to be issued to the cruiser units, assault units and naval infantry in the mid-1980s, and by the 1990s was widely issued to the Spanish forces.

The Swedish army is currently equipped with the Carl Gustaf 84 mm rocket launcher and the AT-4 84 mm rocket launcher. Switzerland has a “rattle-box” type (响盒式) 50 mm multi-tube rocket launcher. Israel began to issue the B-300 82 mm rocket launcher in large numbers in the early 1980s.

Our army was once equipped with the well-known Type 69 rocket launcher, and the newest equipment is the PF98 120 mm anti-tank rocket launcher, known as the “Chinese Panzerfaust” (“中国铁拳”).

Other countries widely issue the M20, M72, F1, RPG-7 and Carl Gustaf rocket launchers or their improved versions.

It should also be specially pointed out that, with the development of technology, all the above kinds of weapons will come to have night-combat capability.




VI. The Development and Present State of Protection Technology

The protection of modern ground combat units usually takes the form of individual-soldier protection and combat-platform protection.


(I) The Development and Present State of Individual-Soldier Protective Equipment

1. Combat helmets

The helmet is protective equipment used to guard against injury to the head from external forces.

Early helmets were made of metal (steel) and were called steel helmets. The modern steel helmet was invented in the First World War and saved the lives of quite a few soldiers. During the Second World War the role of the steel helmet became even more prominent. Taking the US forces as an example, being equipped with steel helmets saved 70,000 soldiers from death or injury. Thereafter the steel helmet became standard combat equipment, universally issued to the armies of the world. The steel helmet mainly defends against fragments; as for bullets, if the enemy’s bullet does not strike the very center of the steel helmet, then because the helmet is a curved surface, most bullets will glance off, producing a protective effect.

In modern times, with the progress of science and technology and the introduction of new composite materials, some steel helmets have already come to be made of composite materials, with reduced weight and better protective capability. Besides the name gradually changing to “head protector” (头盔, “helmet”), their uses are also slowly changing. For example, besides providing protection, they often serve as carriers for the soldier’s reconnaissance and communication equipment.

The main modern combat helmets are of three kinds: infantry helmets, artillery helmets and flight helmets.

2. Body armor (bulletproof vests)

Body armor, also called individual-soldier armor, is “a garment that, by absorbing and dissipating the kinetic energy of bullets and fragments, prevents penetration and effectively protects the protected part of the human body.” In terms of materials, body armor can be divided into three kinds: soft, hard, and soft–hard composite. The materials of soft body armor are mainly high-performance textile fibers; the energy-absorbing capacity of these high-performance fibers is far beyond that of ordinary fibers, which gives them their bullet-resisting function, and because such armor generally uses the structure of textiles, it is flexible and is called soft body armor. Hard body armor takes as its main body protective materials such as metal materials like special steel and super-strength aluminum, or hard non-metallic materials such as aluminum oxide and silicon carbide; the armor made from them is generally not flexible. Sewing steel (titanium, aluminum) plates or ceramic plates onto the important parts of soft body armor makes a soft–hard composite body armor. Body armor can effectively protect soldiers from fragments and from bullets fired at long range.

With the progress of science and technology, the role of body armor (individual-soldier armor) is also slowly changing. For example, besides protection, it often serves as a carrier for the soldier subsystems of the command system.

In the armies of some countries, the combat helmet and body armor (individual-soldier armor) have already become standard individual-soldier combat equipment.



(II) The Development and Present State of Platform Protection Technology

1. The emergence and present state of stealth technology

“Stealth technology” is a popular term; its formal name is “low-observable technology,” a general name for a series of technical measures applied to raise the survivability of combat platforms. It is the combined result of the joint action of operational needs, electromagnetic theory and the development of electronic technology.

Urgent operational needs. Ever since the appearance of radar, and especially since the integrated air-defense systems of the 1960s and 70s inflicted heavy losses on Israeli and American aircraft in the Middle East and Vietnam wars, the importance and urgency of raising aircraft survivability have been brought out. To lower aircraft vulnerability to attack, countermeasures such as the following are adopted: reducing the signature signals of aircraft in flight; fitting threat-warning devices; using deceptive and support jamming and decoys; and choosing suitable weapons and tactics to suppress the enemy’s threat. Among these, reducing the target’s signature signals, that is, adopting stealth measures, is of decisive significance for raising survivability.

A solid theoretical foundation. In 1962 the Soviet scholar Pyotr Ufimtsev published the paper “The Method of Edge Waves in the Physical Theory of Diffraction,” which put forward equations for predicting how an object of a given simple shape scatters or reflects electromagnetic radiation, and explained how to write computer software to calculate precisely the radar cross-section of certain two-dimensional structures. Only from this time did it become possible to predict radar cross-section precisely and thereby design a truly stealthy aircraft. Afterward many countries carried out analytical research and software development on radar cross-section, laying the theoretical foundation for the development of stealth weapon systems, so that the development of stealth technology changed from being empirical to being theory-based.

Advanced technical support. The design and operation of stealth aircraft require large-capacity, high-speed computers; obtaining, transmitting and processing mission-planning data, and carrying out large amounts of computation to determine the best flight route, require advanced computers and advanced airborne radar technology. Advanced manufacturing and maintenance techniques for stealth materials are also indispensable supporting technologies. All these key technologies support the development of stealth technology.

After several decades of development, stealth technology has gradually become practical. Stealth technology was first applied to combat aircraft. During the 1991 Gulf War, the 43 first-generation stealth aircraft the US forces had deployed in the Gulf, the F-117A, flew a total of 1,271 sorties and attacked 40% of Iraq’s strategic targets, and not one was detected or shot down. From March to June 1999, six B-2 stealth bombers also took part in the Kosovo War, flying 45 sorties and dropping 656 “Joint Direct Attack Munitions” (JDAMs), for a total dropped weight of 450 tons, and likewise not one was detected or shot down (during the whole war only one older F-117A was shot down). In the future, stealth technology will gradually be applied to land (ground) combat platforms and even to individual soldiers, so that the probability of the target being discovered and recognized by the other side is greatly reduced and the detection distance is also greatly shortened, thereby creating the opportunity to strike the other side first.

2. The development and present state of armor technology

Modern armor refers mainly to the bulletproof steel plate installed on vehicles, ships, aircraft, bunkers and the like. In military equipment and facilities, a structure usually made of solid metal or non-metallic materials that can resist a certain amount of physical attack energy (including kinetic energy, thermal energy, electromagnetic radiation and so on) and reduce damage to the protected target is armor. It is divided into passive armor and active armor.

The principle of passive armor is simple, and it developed early. It has now developed into steel armor, aluminum armor, titanium-alloy armor and so on. The excellent properties of some new materials have also been applied to making new types of armor, for example fiberglass, carbon fiber and high-strength ceramics, making composite armor and the like. The anti-shell capability of tanks fitted with composite armor has been improved several-fold.

Active armor is composed of detection, discrimination and attack systems; installed on a tank, it provides protection by intercepting incoming warheads, and it has now entered the practical stage. The anti-shell capability of tanks fitted with active armor is greatly raised.

3. The development and present state of camouflage technology

Camouflage is the technical measure of concealing combat platforms so that the enemy cannot, or finds it difficult to, discover them. Modern camouflage technology is realized mainly by spraying new multispectral coatings on combat platforms and by using standard-pattern equipment models (decoy targets), which has greatly improved the camouflage effect.




VII. The Development and Present State of Mobility Technology

The mobility of modern ground combat units is realized mainly by two means: land mobility and air mobility.


(I) The Development and Present State of Land Mobility Technology

The land mobility of ground combat units can generally be divided into two modes: road mobility and cross-country mobility. From the tactical point of view, what interests us more is cross-country mobility.

A unit’s cross-country mobility is usually determined by two aspects: the cross-country performance of its vehicles and the vehicle equipment ratio.

In terms of ground mobility, the US heavy divisions, the Russian army’s ground combat divisions and the ground combat units of the European countries have all achieved self-propulsion, and most vehicles can drive cross-country.



(II) The Development and Present State of Air Mobility Technology

The air mobility of ground combat units is determined by two aspects: the mobility performance of the mobility platforms and their number.

In terms of air mobility, without reinforcement, a US heavy division can have 1 infantry battalion (brigade) air-mobile; the Russian army’s ground combat divisions and the ground forces of the European countries also have some sub-units (usually 1–2 companies up to 1 battalion) that can be air-mobile.




VIII. The Development and Present State of Command Technology

Command is the key to “bonding” the above weapon systems together and using them purposefully. To a considerable degree, command technology determines the reliability, efficiency and correctness of command.1

Command technology is the set of technologies involved in carrying out military command, mainly information technology.

Modern command equipment usually exists in the form of “systems”; that is to say, modern command equipment usually appears as a command system. The most basic components of a command system usually include a reconnaissance system, a communication system and a decision-support system.


(I) The Present State of Reconnaissance Systems

A reconnaissance system is a system that obtains battlefield information and is usually composed of various reconnaissance equipment. Among all kinds of battlefield information, obtaining information on the enemy is the most demanding and the most difficult, so the design and use of reconnaissance systems are mainly aimed at this class of targets.

The main indicators of a reconnaissance system are battlefield coverage, target resolution and reconnaissance timeliness. At present, under ideal conditions the type and quantity of reconnaissance equipment of US and Russian division-level units already meet the requirements for forming a tactical reconnaissance system.



(II) The Present State of Communication Systems

A communication system is a system that transmits command information and is usually composed of various communication equipment.

The main indicators of a communication system are real-time communication capability, anti-jamming capability, and the ability to organize a communication network according to combat requirements. At present, under ideal conditions the type and quantity of communication equipment of US and Russian division-level units already meet the requirements for forming a tactical communication system.



(III) The Present State of Decision-Support Systems

A decision-support system is a software system that can assist commanders in making tactical decisions, and it plays its role by means of the hardware of the command system.

Logically speaking, a decision-support system can broadly be divided into two interrelated parts. The first is the tactical-intelligence decision-support part. Its main mission is, with the participation of the user, to use mainly multi-platform information-fusion technology combined with intelligence-research methods, on the basis of the reconnaissance data already obtained and according to the enemy’s tactical decision rules, to deduce the enemy’s most probable deployment and form the battlefield situation, to provide the basic basis for further tactical decisions, and to propose recommendations for further reconnaissance. The second is the tactical decision-aid part. Its mission is, on the basis of a given battlefield situation and under the premise of conforming to the superior’s intent, to take the enemy tactical database and a certain enemy deployment as its basis and, with the participation of the user, to make the best tactical decision with the tactical-decision reasoning rule base as its core.

The main indicators of a decision-support system are the timeliness and the correctness of decisions. At present, the decision-support systems of US division-level units can in general already be used in actual combat.



(IV) The Present State of Command Platforms

In order that command posts, and especially command equipment, have a certain mobility and protective capability, modern armies often integrate the communication terminals and the required command equipment and so on onto one command platform, forming a command place that can move. Command personnel work on the command platform, and the whole command process can be completed on it. Command platforms for land (ground) combat are broadly of two kinds: ground command platforms and air command platforms.

1. The present state of ground command platforms

A ground command platform is a command vehicle carrying communication terminals and the required command equipment. To give command posts a certain cross-country mobility and ensure the safety of command personnel, the common practice of the armies of all countries at present is to convert the base model of an armored combat (transport) vehicle into an armored command vehicle. For example, our country, on the basis of the YW501 armored personnel carrier, changed its internal structure and installed 3 radio sets and 1 receiver, converting it into the YW701A and YW703 armored command vehicles. Their performance characteristics are that their mobility and protective capability are basically the same as the base vehicle. The weapons fitted are mostly for self-defense only, so generally only machine guns are fitted. The command compartment can seat 2–8 commanders and staff officers. Communication capability is strong, and the vehicle is equipped with several radios, receivers, power-generating equipment, map boards and so on.

2. The present state of air command platforms

Early air command posts were only helicopters temporarily boarded by a few command groups. Such command platforms not only have the ability to move rapidly but also have a field of observation unmatched on the ground, which is very advantageous for command. But some countries’ armies soon discovered that, in order to command large-scale land (ground) combat more effectively, air observation, command communication networks and the air command platform could also be combined in one, forming a true air command post.

The reconnaissance system of this kind of air command post is mainly a high-resolution ground-surveillance radar, able to distinguish the various ground combat platforms against a complex ground-clutter background; the communication system can, through carried data-communication terminal equipment such as high-frequency/single-sideband radios, ultra-high-frequency radios, very-high-frequency/frequency-modulated radios and the joint tactical information distribution system, link directly with brigades, regiments, or even some battalions to form a command communication network. This is the basic concept of the US military’s E-8A “Joint STARS” (联合星) joint surveillance and target attack radar system. If a command work system is added, it becomes a typical air command post for land (ground) combat. At present the US military is still testing this kind of air command post.



(V) The Emergence and Present State of Electronic Countermeasure Systems

During the Second World War, confrontation in the electronic domain appeared. Electronic countermeasures have an increasingly marked influence on modern combat operations. Modern armies attach great importance to confrontation in the electronic domain. The electronic countermeasure system is an important condition for gaining superiority in the electromagnetic spectrum.

An electronic countermeasure system is a unified, coordinated whole composed of a number of electronic countermeasure devices in order to accomplish specific electronic countermeasure missions. It is generally composed of reconnaissance and sensing equipment, display and operating equipment, jamming-execution equipment, and communication, command and control equipment.

The armies of the United States, Russia and the European countries all attach great importance to electronic countermeasures, and their division-level units are equipped with large amounts of electronic countermeasure equipment, which, in the form of electronic countermeasure systems, jam or suppress most of the frequency bands of the other side’s tactical communication systems.





Section 4: The Organization of Modern Ground Combat Units (Detachments)

After the discussions of the 1950s and 60s about fighting under nuclear-war conditions, from the 1970s and 80s the countries’ predictions of the form of future war were gradually adjusted to the idea of fighting conventional war under conditions of nuclear deterrence. In terms of organizational structure, the ground combat units (detachments) of the world’s armies have gradually adopted an organization that is suited to this kind of war condition and is also relatively stable. Among them, the organization of the US units has become the representative of all “NATO” armies, and the organization of the Soviet units has become the representative of all “Warsaw Pact” armies.


I. US Army Ground Combat Units

In this period, the US Army’s combat divisions were of five kinds: armored divisions, mechanized infantry divisions, light infantry divisions, airborne divisions and air assault divisions. Among them, armored and mechanized infantry divisions are heavy armored divisions, which mainly carry out combat missions in “medium- to high-intensity war.” Airborne divisions, air assault divisions and light infantry divisions are light armored divisions, which mainly carry out combat missions in “low-intensity war.”

The US heavy armored division is organized with heavy weapons such as tanks, armored vehicles and artillery of 155 mm caliber and above, and undertakes high-intensity combat missions; its total equipment weight is more than 70% above that of a light armored division.

The US heavy armored division comprises the following units: armored brigades and mechanized infantry brigades (mech brigades), 1 engineer brigade, 1 combat aviation brigade, 1 division artillery command, 1 division support command, as well as division headquarters and directly subordinate companies: 1 air-defense battalion, 1 signal battalion, 1 military intelligence battalion, 1 chemical-defense company and 1 military police company.

Armored brigades and mechanized infantry brigades are the main force of the US heavy armored division. Normally each armored brigade has several tank battalions and mechanized infantry battalions; each tank battalion has 4 tank companies, each company has 3 tank platoons, and each platoon is usually organized with 4 tanks. The organization of a mechanized infantry battalion is similar, with each infantry fighting vehicle carrying an infantry squad. Each battalion is also organized with 1 heavy mortar platoon, equipped with 107 mm mortars.

The division artillery of a US heavy armored division is organized with 3 self-propelled howitzer battalions, equipped with 72 155 mm guns, and 1 multiple-launch rocket battalion equipped with 9 M270 multiple-launch rocket systems. Because the US military has strong air fire support, the division artillery has no direct-support fire; the division-level unit has a separate artillery unit, while brigade-level units have no artillery units within their organization (except mortars). In use, the US military often reinforces a brigade in a given direction with the division’s artillery as direct-support fire, and sometimes even bypasses the brigade-level unit to provide fire support directly to battalion-level units.

The division support command of a US heavy armored division is usually organized with about 3,000 people, including 3 forward support battalions, a maintenance support battalion, an aviation maintenance company, a materiel management center and other departments, with a clear division of labor. Under the maintenance support battalion are subordinate heavy maintenance companies, light maintenance companies, supply and services companies, and transportation companies, equipped with various transport vehicles and maintenance equipment.

The combat aviation brigade subordinate to a US heavy armored division has as its main combat forces one reconnaissance battalion, containing two air reconnaissance companies, each company having one reconnaissance helicopter platoon and one attack helicopter platoon, plus two ordinary reconnaissance companies; and two attack helicopter battalions, each containing 3 attack helicopter companies. The two attack helicopter battalions can provide support for combat in front within a radius of 230 km, with a maneuver speed of 150–200 km/h, which is 3–4 times that of a ground attack.

The engineer brigade of a US heavy armored division has 3 engineer battalions under it and can on its own accomplish the division’s combat engineering support, mine-laying, mine-clearing and other tasks, and rapidly build or maintain roads, obstacles, bridges and other facilities in the division’s combat area. Each engineer battalion has 1 bridging company and 4 engineer companies, equipped with specialized engineer equipment such as armored bridge-laying vehicles, combat engineer vehicles and mine-scattering vehicles.

The US light armored divisions mainly undertake the tasks of rapid deployment and low-intensity operations. The proportion of heavy equipment in their equipment is much lower than that of the heavy armored division. In combat, the fire support of a light armored division is mostly provided by tactical air forces.



II. Soviet Army Ground Combat Units

In this period, the combat divisions of the Soviet Army were broadly of two kinds: motor rifle divisions and tank divisions.

Motor rifle division:

It is organized with 13,000 men, and the division commander’s rank is major general.

Its subordinate units: 1 headquarters, which is the division’s “brain.”

1 signal battalion. The signal battalion is the division’s nervous system; it is used to keep contact with the subordinate units, higher echelons and neighboring units.

1 reconnaissance battalion. It is the division’s eyes and ears.

1 rocket battalion. Rockets are the most formidable weapon in the division commander’s hands: it has 6 rocket launchers capable of firing chemical and nuclear weapons, with a maximum launch range of 150 km.

1 separate tank battalion. It is the guard force around the division commander, responsible for protecting the division headquarters and the rocket battalion. When the division commander needs to commit all his forces to the fight, this battalion also takes part in combat.

1 tank regiment. It is the division commander’s assault force.

3 motor rifle regiments. Of these, 2 regiments are equipped with armored personnel carriers and light weapons, and in offensive operations can launch attacks on a broad front, probing for weak points on the enemy’s defensive line. The 3rd regiment is equipped with infantry fighting vehicles and heavy weapons, and together with the tank regiment attacks the weakest places on the enemy’s defensive line, which, as the Soviets say, is striking at the enemy’s “liver.”

1 artillery regiment. It is the division’s main firepower, with 3 battalions equipped with 152 mm self-propelled howitzers and 1 battalion equipped with BM-27 heavy multiple-launch rocket systems. This regiment has altogether 54 howitzers and 18 heavy multiple-launch rocket systems. All its forces are used in the division’s main attack direction, and the tank regiment and the heavy motor rifle regiment are also active in this direction. That is to say, these Soviet units operate in the enemy’s most vulnerable area.

1 air-defense (surface-to-air missile) regiment. Its main mission is to protect the division headquarters and the rocket battalion. This regiment must also protect the division’s main combat units, although these units themselves already have air-defense capability. The air-defense regiment has 5 batteries, each battery with 6 missile launchers. In peacetime, each battery has 2 launchers on standby, and the truth that each battery is equipped with only these two launchers had, before the outbreak of war, to be kept secret at all costs. This situation has always led Western experts to underestimate the strength of the Soviet division’s defenses; they thought each regiment had only 20 missile launchers, when in fact it had 30. To maintain this false impression, the Soviet allied armies indeed had only 20 launchers per regiment.

1 anti-tank battalion. When the division commander finds himself in a dangerous position, the anti-tank battalion is a trump card in his hand. Before that, the anti-tank battalion has always been a reserve force. When enemy tanks have broken through the defensive line and entered the depth of the zone, and their main attack direction has also been determined, the division immediately commits the anti-tank battalion to carry out defensive operations. In offensive operations, when the Soviet division’s main force breaks through the defensive line and enters the depth, and the enemy launches counterattacks on the flanks and rear, this battalion is also committed. The anti-tank battalion is equipped with 18 100 mm or 125 mm anti-tank guns and 6 anti-tank missile systems.

1 engineer battalion. The engineer battalion is used, together with the anti-tank battalion, to rapidly lay anti-tank mines in front of advancing enemy tanks that have broken through, with the aim of bringing them to a complete halt in front of the Soviet division’s anti-tank guns, or at least slowing their rate of advance. In offensive operations the engineer battalion also takes on the task of clearing mines ahead of the units advancing in front of the division, and helps them overcome obstacles such as rivers.

1 chemical-defense battalion. It is responsible for taking the necessary protective measures when the enemy uses nuclear, chemical and biological weapons in an attack.

1 transport battalion. The transport battalion is responsible for supplying fuel and ammunition to the division. This battalion has 200 vehicles of various kinds and can carry 1,000 tons of fuel and ammunition at one time.

1 repair battalion. The repair battalion repairs combat equipment and spare parts. 1 medical battalion. The medical battalion is responsible for the medical and health work of the whole division’s personnel.

The helicopter detachment has 6 helicopters, which carry out command and communication tasks and can transport the division’s pinning-down (holding) units to the rear of the enemy line.

The organization of a Soviet motor rifle division totals 287 tanks, 150 infantry fighting vehicles, 221 armored personnel carriers, 6 rocket launchers, 18 130 mm heavy assault guns, 18 anti-tank guns, 126 self-propelled and towed howitzers, 96 mortars and multiple-launch rocket launchers, 48 mobile anti-aircraft missile systems, 16 self-propelled anti-aircraft guns and several hundred light anti-tank and air-defense weapons.

Tank division:

The tank division is organized in the same way as the motor rifle division, except that it has 3 tank regiments instead of 1, and 1 motor rifle regiment instead of 3. In addition, the tank division has no separate tank battalion or anti-tank battalion, because its anti-tank forces are much stronger than those of the motor rifle division.

A tank division has 10,500 men. It is equipped with 341 tanks, 232 infantry fighting vehicles, 6 rocket launchers, 6 heavy assault guns, 126 self-propelled howitzers, 78 mortars and multiple-launch rocket systems, 62 self-propelled anti-aircraft missile and gun systems, and several hundred light air-defense and anti-tank weapons. Although a tank division has fewer personnel than a motor rifle division, its assault capability is much stronger.




Section 5: Combat and Tactics in the Early Period of Precision-Strike Tactics

Precision-strike tactics, typically, are the combat method of using precision-guided weapons to directly destroy enemy targets and so achieve the purpose of combat; they are the tactics that may be adopted once precision-guided weapons have become the main weapons and the command automation and electro-optical countermeasure technology that go with them have also developed to a certain degree.

Although at present, under specific combat conditions, precision-guided weapons can already accomplish some basic combat tasks, in the general sense, for a variety of reasons, the firepower of precision-guided weapons alone still cannot at present achieve the purpose of combat by directly destroying enemy targets. For quite a long period of time (by the author’s estimate, perhaps 40–50 years), we will be in a transitional period from the stage of (firearm-era) maneuver tactics to the stage of typical precision-strike tactics (which the author calls the initial stage of precision-strike tactics). During this transitional period (initial stage), on the one hand, the performance of precision-guided weapons will be further improved, the kinds and numbers of troops equipped with them will grow, and, as a revolutionary weapon, they will undertake more and more important combat tasks; on the other hand, being limited by their performance, equipment numbers, and especially conditions of use (the most important being the inability to detect all of the other side’s targets), precision-guided weapons are still unable to shoulder the task of annihilating all the other side’s targets and directly achieving the purpose of combat. However, the basic tactics of the preceding stage, (firearm-era) maneuver tactics, have already undergone some important changes because of the large-scale use of precision-guided weapons (especially anti-tank missiles). The most important is that the main force for carrying out maneuver warfare, the tank, has at last met its natural enemy. Although this has not caused it to withdraw from the land (ground) battlefield immediately, the conditions for carrying out maneuver warfare have been greatly limited: if the other side’s precision-guided firepower cannot be effectively suppressed, tanks simply cannot carry out maneuver warfare, yet anti-tank missiles play only a limited role in creating favorable conditions for maneuver, and are of little use for it.


I. Small-Scale Combat

The basis of tactics in this period was still maneuver tactics.

Apart from those experimental battles fought by Germany in the later period of the Second World War, the first encounter between the earliest precision-guided weapon, the anti-tank missile, and its main target (the tank) occurred in the 1956 Algerian War (阿尔及利亚战争). In a small-scale battle in that war, the Israeli army used French-made “SS-10” anti-tank missiles to destroy some Soviet-made tanks of the other side.

Using anti-tank missiles against tanks makes it possible to strike enemy tanks effectively outside the range of the other side’s tank guns, with relatively little risk and low cost. At that time, one anti-tank missile cost only about 2,000–3,000 dollars, while the cost of one main battle tank was at least 250,000 dollars. Military experts in all countries unanimously held that using anti-tank missiles against tanks was very cost-effective. Military commentators were even astonished, and said that the era in which the tank dominated the (land) battlefield was gone never to return.

As if to confirm this conclusion, just a few days after the battle described at the beginning of this chapter, another confrontation between tanks and anti-tank missiles was played out. This time, however, the roles of the two sides were exchanged.

On October 14, 1973, the Egyptian armored force launched a large-scale offensive deep into the Sinai Peninsula. Facing the Egyptian attack, the Israeli army, relying on field works, destroyed more than 250 of the other side’s tanks within a few hours, of which about 150 (roughly 60%) were destroyed by “TOW” (陶) missiles.

Already in the early 1970s, in the later period of the Vietnam War, the US forces had used 3 AH-1 armed helicopters carrying TOW missiles to attack Vietnamese tanks. In less than 12 months they fired altogether 101 anti-tank missiles, of which 89 hit their targets, a hit rate of over 88%; of the targets hit, 40% were tanks and 60% were trucks, artillery, ammunition depots and other targets. However, these results were all obtained when the other side had not adopted countermeasures.

During the Fourth Middle East War, after taking a beating in the fighting of October 8, the Israeli army immediately devised a set of countermeasures against anti-tank missiles: when tanks advanced, some anti-tank-missile observation posts were specially designated, and as soon as the other side was seen to fire an anti-tank missile, the tanks were immediately notified to take evasive action, either by moving rapidly behind nearby cover, or by moving rapidly into nearby clumps of trees. When there was really no such terrain cover, they speeded up and carried out “S”-shaped missile-evasion maneuvers, and again, by suddenly slowing down at intervals, made it difficult for the other side’s anti-tank-missile operators to track them. At the same time, the battalion’s mortars or designated large-caliber machine guns also fired at the other side’s possible anti-tank-missile launch positions to interfere with the operations of the other side’s anti-tank-missile operators. Because of these measures, in the fighting after October 9, the hit rate of the Egyptian anti-tank missiles did indeed fall considerably. But using anti-tank missiles against tanks was still regarded as the best way to deal with tanks. For example, in one battle of the 1982 Iran–Iraq War, the Iranian army destroyed 360 Iraqi tanks, in which the “TOW” anti-tank missile played an important role. Iranian army aviation used US-made AH-1 “Cobra” armed helicopters to fire “TOW” missiles and in 5 minutes destroyed 18 Iraqi tanks. In these battles, although the tanks were often maneuvering or charging at speeds of more than 30 km/h, and the distance between them and the anti-tank missiles was mostly more than 1,500 m, most anti-tank missiles were still able to hit accurately and destroy the tanks.

In the air, the first engagement between another precision-guided weapon, the air-defense missile, and the targets it strikes (aircraft) took place on October 7, 1959, when our country’s surface-to-air missile troops in the North China region used SA-2 surface-to-air missiles to shoot down at one blow a US-made RB-57D high-altitude reconnaissance aircraft of the Taiwan Kuomintang air force. This was the first time in the world that an air-defense missile shot down an enemy aircraft in actual combat.

After this, the contest between air-defense missiles and aircraft became a continual thing. Leaving aside the contest between air-defense missiles and aircraft in key-area air defense, which are often only isolated examples, during the Fourth Middle East War of 1973 the air defense of the Arab countries relied basically on air-defense missiles. At the beginning of the war these missiles were so effective that the Israeli Air Force command issued an order that, until an effective countermeasure was found, Israeli aircraft were forbidden to enter the airspace over the canal zone tightly sealed by Arab missiles. In terms of the results of operations, the great majority of Israeli aircraft shot down were shot down by air-defense missiles. During the 1982 Falklands War between Britain and Argentina, of the 94 Argentine aircraft shot down, apart from the 38 shot down in air combat, almost all the rest were shot down by air-defense missiles, and of the aircraft shot down in air combat more than half were also shot down by air-to-air missiles. During the 1991 Gulf War, a portion of the 46 multinational-force aircraft shot down were likewise shot down by air-defense missiles. In these battles, as long as early-warning information on incoming aircraft could be had, the air-defense effect of air-defense missiles was relatively good.



II. Large-Scale Combat

Although few people were aware of it at the time, it was later proved that 1973 was the “first year” of the birth of precision-strike tactics. In this year the Fourth Middle East War broke out.

On October 6, 1973, after long and careful preparation, the Egyptian and Syrian armies suddenly launched the Fourth Middle East War. After the Egyptian army successfully crossed the Suez Canal and, after a brief adjustment of deployment, on October 14 again launched an all-out offensive deep into the Sinai Peninsula.

To resist the Egyptian advance, the Israeli army entered its prepared defensive positions and used defensive works. The Israeli anti-tank missiles were very well concealed, and the tanks exposed only their guns and turrets, which, compared with the Egyptian tanks, whose whole bodies were exposed in the attack, gave them the advantage. The Israeli army avoided the Egyptian artillery fire by short-distance maneuvers between several positions. In a few hours it destroyed 260 of the Egyptian army’s 1,000 tanks, of which about 150 (roughly 60%) were destroyed by the Israeli army with “TOW” missiles, and the Israeli tank losses were only one-quarter of the Egyptian losses.

On the second day, although some Egyptian units made some progress, almost all units withdrew to their starting positions. Israeli aircraft attacked some salient Egyptian units and forced them to retreat. Because the attack objectives were limited and only some of the Egyptian units were fighting, the numbers of the retreating Egyptians and of the units resisting the Israeli counterattacks were about equal. An orthodox commander like the Egyptian commander-in-chief General Ismail, when commanding the advance, found it hard to accept results below those he had expected, and so limited the advance of his troops, to avoid his troops suffering casualties for nothing. The Israelis for their part did not try to pursue, but carefully avoided the anti-tank missiles and air-defense missile units that the Egyptian army found hard to deal with.

To seize the initiative in the war, the Israeli army formulated a bold campaign plan: they conceived of using the broad space west of the Great Bitter Lake to carry out the maneuver warfare at which they excelled, cutting the supply line of the Egyptian Third Army. If possible, they would annihilate it. For this, they needed to cross the canal westward (see Figure 6.10).

The crossing point was chosen at a weak point they had discovered on the Egyptian eastern defensive line along the canal. This weak point of the Egyptians, north of the Great Bitter Lake, happened to be exactly the crossing site originally planned by the Israeli army. The canal embankment here was not very strong, and bridging equipment and roads designed to lead to the crossing site were hidden nearby. The Israeli army massed its forces and reached this spot on the east bank of the canal unexpectedly, and the Egyptian army was completely unable to take measures to stop them.


[Image — Figure 6.10: The Israeli army’s maneuver on the west bank of the Suez Canal. A black-and-white sketch map showing the Mediterranean Sea at the top, the Suez Canal running north–south, the Sinai Peninsula on the east side with hatched Israeli-army blocks and arrows, the “Chinese Farm” near the canal, the Great Bitter Lake and the Gulf of Suez at the bottom; broad curved arrows sweep south on the west bank, labeled Egypt, the Egyptian 2nd Army group, Ismailia, and the Egyptian 3rd Army group.]



In the days that followed, the Egyptian Second Army, using the troops that had already crossed the canal, launched large-scale counterattacks with large numbers of infantry and tank units along the east side of the Great Bitter Lake against the Israeli forces approaching the canal, and the Israeli army also advanced northward to protect the flank of its crossing forces and widen the corridor leading to the canal. Many fierce battles took place at a place known as the “Chinese Farm.”2 This action of the Israeli army killed two birds with one stone: first, it protected the flank of its own crossing forces; second, it deceived the other side, making the Egyptians believe the Israeli army had a big operation in this area. Even after Israeli units were discovered on the west bank of the canal, the Egyptian General Staff still did not believe in the possibility that the Israeli army had crossed the canal.

To avoid its units being discovered too early, the Israeli army hid the infantry units that would cross the canal in the scrub on the west bank of the canal, and hid the tank units in the aircraft shelters they had occupied.

The Israeli army was unable to lay floating bridges as quickly as had been planned in advance, which also left the Egyptian army unable to judge the Israeli army’s true intentions.

The Egyptian army knew that it could not maintain a large force west of the canal relying on ferrying across the canal alone. In carrying out its offensive action, which lasted only one day, the Egyptian army had already suffered heavy attrition of the powerful armored reserve it kept on the west bank of the canal. When the Israeli units east of the canal continued to attack northward against the Egyptian units on the east bank of the canal, the Egyptians were left continually bewildered. The Israeli army widened its corridor leading to the bridgehead positions and cleared the way for building the prefabricated bridges. The small Israeli units that had already crossed the canal to the west bank attacked the unprotected air-defense missile sites the Egyptian army had deployed there, destroying 3 of the sites and forcing another to hurry its relocation. These missiles, though deadly to aircraft, were completely defenseless against tanks and other ground forces; their removal (driving them off) prepared the way for the Israeli army to use its air force afterward. To this end the Israeli army also ferried across the canal an artillery battery equipped with 175 mm long-range guns, which fired on nearby Egyptian air-defense missile positions, destroying some and forcing the Egyptian army to relocate others.

The Israeli army concentrated the forces of 3 divisions near the crossing point and decided that one of them would defend the crossing site, while the other two would conduct a deep envelopment toward the Egyptian Third Army to encircle it. Most of the Egyptian Third Army’s units were deployed in the lake district east of the canal and in the area south of it. On the night of October 17, after the Israeli army finished bridging the canal, the units went smoothly across the canal over the bridges, preparing to carry out the decisive deep envelopment the next day. This situation was just like the German crossing of the Meuse in May 1940. The Egyptian General Staff, like the French, put its attention on the wrong threat: the Israeli advance north on the east side of the canal confused the Egyptians just as the German advance into Belgium in 1940 had confused Generals Georges and Gamelin. But the Egyptian army of 1973 was already completely motorized, unlike the forces of Georges and Gamelin, and so did not face, as they had, an enemy with superior operational mobility.

On October 18, the aforementioned Israeli armored divisions began to advance westward and met stubborn resistance from Egyptian tanks and anti-tank missiles deployed in defensive cover. The Israeli army struggled forward in order to gain enough safe space to guarantee an offensive southward the next day. In the attack, the Israeli army again destroyed 3 Egyptian air-defense missile sites and drove off Egyptian air force bombing of the bridges, including one helicopter bombing raid, in which the Israeli army shot down 5 Egyptian helicopters. At this time General Ismail finally realized the existence of the Israeli bridges and sent his Chief of Staff to the front line to investigate. On October 18, the Chief of Staff observed the front and made a pessimistic judgment of the threat from the Israeli army.

On October 19, the Israeli lead division advanced southward about 10 km, met strong Egyptian resistance, and halted. The Egyptian Chief of Staff reported the serious threat of the Israeli army and recommended withdrawing all the troops west of the canal. General Ismail rejected this proposal and ordered the two army groups to drive back the Israeli army, or at least stop its advance. However, he neither set up a unified command to coordinate the fighting of the units west of the canal nor issued an order to concentrate his troops.

The next day, the Israeli lead division bypassed the strongpoint that had stopped its advance the previous day and advanced about 25 km to the south. Because the Egyptian army, in order to avoid its air-defense missile units being overrun by the advancing Israeli army, had kept in its units a large number of man-portable air-defense missiles able to deal with low-flying aircraft, but had withdrawn most of the air-defense missile units deployed on the west bank, the Israeli Air Force could easily support the movement of the troops that day.

On October 21, in the course of the Israeli advance southward, it met a counterattack by an Egyptian armored division with about two-thirds of its strength, but these blocking positions were only a dozen or so kilometers wide. In accordance with the principle of infiltration tactics, the Israeli lead division bypassed the Egyptian positions and continued southward, and the divisions behind it crushed the Egyptian resistance. The next day, although the Egyptian army resisted stubbornly, the Israeli army still took some Egyptian defensive positions, and the lead division reached the west shore of the Little Bitter Lake, only 16 km from the southern exit of the canal.

On October 23, the Israeli lead division, after being reinforced by infantry transferred back from the Syrian front, pushed toward the coast of the Gulf of Suez, and some units of the following divisions advanced in a more inland direction. In this way, the Israeli army formed inner and outer encirclement rings behind the Egyptian Third Army, protecting the city of Suez on the west bank of the canal (still under Egyptian control) and the bridgehead positions on the east bank. The Israeli army surrounded two Egyptian infantry divisions and parts of two others, about 40,000 men in all. On the last, decisive day of this campaign, the two sides agreed to a ceasefire, but because the Israeli army had adopted tactics of bypassing the Egyptian strongpoints, the two sides’ units were intermingled and the ceasefire was hard to make effective.

In the space of 6 days, the Israeli army advanced more than 80 km southward and completed the deep envelopment of the Egyptian Third Army. The Israeli army’s two divisions overcame continuous resistance by at least as many enemy troops, including two Egyptian divisions equipped with tanks. The Israeli victory was due not only to the tactical skill it had long practiced, but also to the support of an air force that had won overwhelming superiority, while its enemy’s forces had not been concentrated and were thrown into confusion, and could organize their defense only piecemeal; moreover, the anti-aircraft missile units among the Egyptian forces on the west bank had been sent to the east bank.

Israel won, as the German army had won in 1940, but compared with the Germans’ situation in 1940, the Israelis faced an even more difficult task. The city of Suez and the canal protected the rear of the Egyptian Third Army, and the Third Army and its complete defensive system protected its eastern front. The Third Army also had plentiful supplies of food and ammunition, very different from the plight of the Allied forces in Belgium in 1940. Unlike the Belgian-theater Allied forces, which were withdrawn under threat and isolated in their rear, the Egyptian Third Army, because it had successfully carried out the crossing operation and beaten back the Israeli counterattack, had high morale and could keep fighting both spiritually and materially.

Because both the Israeli flanking forces and the Egyptian Third Army had ample supply, the battlefield situation looked more like a siege than a flanking operation. On the west bank of the canal, the two Israeli divisions controlling the supply line of the Egyptian Third Army faced the relief forces of 5 Egyptian divisions. But the ceasefire took effect, avoiding a large-scale assault battle and a battle between the flanking forces and the relief forces.

In this campaign we have rarely mentioned directly the role of precision-guided weapons. But if we analyze from the reverse side, we may perhaps come to understand the role of precision-guided weapons more deeply: the reason the Egyptian army failed in this campaign was that, after the Israeli operational intention had been revealed, the Egyptian army was unable to call on the “tank killers,” the anti-tank missiles, with which Egyptian troops were by then equipped in large numbers, to stop the Israeli army’s maneuver, especially the Israeli maneuver to the west bank of the canal, or the Israeli maneuver southward on the west bank of the canal, and this cannot but be called a major tactical failure of the Egyptian army.

By the mid-1970s, on the basis of the development of the US military’s equipment at the time and the tactical experience of the Fourth Middle East War, the US military put forward, in the late 1970s and early 1980s (formally in 1982), the concept of “AirLand Battle,” similar to the German “blitzkrieg” of the Second World War. But throughout the 1980s there were no examples of this kind of tactics in actual combat, so people could not evaluate it. It was not until the Gulf War that began in January 1991, in which the US military carried out large-scale combat in Operation “Desert Sabre,” that evaluation examples were provided. In these battles, US precision-guided air firepower not only directly destroyed large numbers of Iraqi tanks but also left all of the Iraqi army’s mechanized forces unable to move an inch. Because this fact is already known to the great majority of readers, and moreover the military-technical levels of the two opposing sides were not at all in the same class, it was only a special case occurring under specific conditions and lacks universal significance, so this book does not go into it further.

In sum, in this period the dominant tactics in land (ground) combat were still maneuver tactics, but precision-guided weapons are slowly changing them. At present the influences already seen on tactics are broadly as follows:


(I) Influence on Offensive Tactics

Apart from air-defense missiles, which can effectively cover the offensive deployment (battle formation) of troops, the influence of anti-tank missiles on offensive tactics is not very pronounced.



(II) Influence on Defensive Tactics

But anti-tank missiles can deal effectively with tanks, and tanks are precisely the main force of modern offense. In this sense, in this period precision-guided weapons clearly favor the defense.




III. The Dominant Tactics in the Early Stage of the Precision-Strike Tactics Stage

So, in the transitional period from the emergence of precision-strike tactics to their becoming the dominant tactics (roughly from the 1970s–80s to the middle of the 21st century), what should the transitional tactics be?

The author believes that, because precision-guided weapons have the ability to destroy targets precisely, and at the same time, because the numbers of precision-guided weapons issued are still insufficient and they have not yet become the main weapons, and are not enough to accomplish the basic tactical tasks under general conditions (of course, they can already accomplish basic tactical tasks under particular conditions), this transitional period seems to need to take as its basic tactics “system-destruction tactics” (colloquially, “point tactics” or “acupuncture-point tactics”) that precisely strike key parts.

What is meant by “system-destruction tactics that precisely strike key parts”? It means regarding the other side’s combat system as a system, using a limited number of precision-guided weapons to concentrate on striking key parts of that system [for example the other side’s command system, important units (positions) or important weapons, etc.], and by making those parts lose their effectiveness, to paralyze the other side’s entire combat system and then destroy it.

It needs to be explained that this kind of tactics is only a simple conception of the author’s and has not been tested in actual combat.

It can be imagined that, as the technical performance of precision-guided weapons, especially anti-tank missiles, improves further and the number of equipped troops increases further, maneuver tactics centered on the tank will lose still further the conditions for their implementation. When the improvement in the performance of precision-guided weapons, the increase in the number of equipped troops and other conditions reach a critical point, and tank-centered maneuver tactics completely lose the conditions for their implementation, the typical form of precision-strike tactics will appear.




Section 6: Typical Forms of Precision-Strike Tactics

At present (the second decade of the 21st century), land (ground) combat is in the transitional stage of changing from (firearm-era) maneuver tactics to (firearm-era) precision-strike tactics. Precision-strike tactics have appeared only in a small number of small-scale land (ground) battles, and are not yet very typical. By the author’s estimate, typical precision-strike tactics will become the dominant tactics generally used in land (ground) combat only 30–40 years from now, that is, in the middle of the 21st century. This section, on the basis of the possible forms of future wars and campaigns, the requirements that strategy and campaign art place on combat, the development trend and speed of development of future land (ground) combat weapon systems, and drawing on those land (ground) battles that have already occurred in which precision-strike tactics were used, makes some rough predictions about the typical precision-strike tactics that will become the dominant tactics generally used in land (ground) combat only in the middle of the 21st century.


I. The Possible Forms of Future Wars and Campaigns and the Requirements of Strategy and Campaign Art on Land (Ground) Combat

By the author’s estimate, in the middle of the 21st century the war most likely to occur will still be limited war, but the possibility of general war cannot be entirely ruled out.

General war is a full-scale collision between major powers. It has two forms: nuclear war and conventional war. Nuclear war aside, in conventional war the main components of war are campaigns, and apart from occasional battles, combat will occur mainly as components of campaigns.

Once a conventional general war breaks out, in the early stage of the war the technical level of the war (meaning the technical level of the weapons and equipment used in the war) will be very high, and the basic tactics used in land (ground) combat may well be typical precision-strike tactics. But as it proceeds it will fall substantially, and may even fall back to the level of the early stage of precision-strike tactics. After a period of time (that is, after the belligerents have completed wartime economic and scientific-technological mobilization and conversion), the technical level of the war will rise again, and may once again take typical precision-strike tactics as its basic tactics.

Limited wars also have different intensities. Typically, limited wars can also be roughly divided into two broad categories: high-intensity limited wars and low-intensity limited wars. High-intensity limited wars often occur between states. In high-intensity limited wars, the technical level of the war is usually very high, and the basic tactics used in land (ground) combat may be typical precision-strike tactics. Low-intensity limited wars often occur in civil wars. In low-intensity limited wars, the technical level of the war may be somewhat lower, and the tactics used may be maneuver tactics or atypical precision-strike tactics on the basis of maneuver tactics.

As with general war, the main component of limited war is the campaign. In many cases, limited war is simply one campaign. Combat will occur mainly as a component of a campaign.

Whether in high-intensity or low-intensity limited war, the requirements it places on future campaign combat are, first, controllability. War is one of the means of solving political problems and must obey political needs, and political needs are often changing continually according to changes in the specific situation. Campaigns and combat, as parts of war, must obey and serve this change. The specific form in which they obey and serve this change is that, according to political needs, they must be able to carry out either deterrence or actual combat. Deterrence is for directly achieving limited political goals, and actual combat is also for achieving limited political goals, and is often not for utterly annihilating the other side. In order to reduce “post-war syndrome,” even actual combat uses only conventional, non-nuclear, non-chemical and non-biological means of operation. The conversion from deterrence to actual combat, or from actual combat to deterrence, may have to be completed in a very short time. The second is speed. Once a campaign or combat begins, it must produce results in the shortest time, so that the international community has no time to react and has to accept the accomplished fact, and there is often no follow-up action. The third is resoluteness. That is, in order to achieve the purpose of the campaign or combat, it often does not care about the specific cost and pays little attention to the other side’s specific losses.

From the tactical point of view, by the middle of the 21st century combat will still be divided into three basic types: land (ground) combat, naval combat and air combat.

According to the trend and speed of military-technical development and the requirements of strategy and campaign art, in the second half of this century and after, in general war or high-intensity limited war the basic tactics used in land (ground) combat may be typical precision-strike tactics.



II. The Development Trend of Future Land (Ground) Combat Systems

According to the author’s prediction, the future land (ground) combat system, viewed from its basic constituent units, is a combat system composed of combat platforms combined with dismounted soldiers.


(I) Future Land (Ground) Combat Platforms

It is extremely difficult to describe in detail the specific situation of land (ground) combat platforms 30–40 years from now. The author only ventures some speculation about the general picture of future land (ground) combat platforms, based on the trend and speed of development of modern technology.

1. Classification of combat platforms related to land (ground) combat

By the author’s estimate, 30–40 years from now the combat platforms that carry out land (ground) combat missions will still operate mainly on the ground; that is to say, the combat platforms of future land (ground) combat will mainly be a kind of combat vehicle fighting on land (ground).

(1) Ground combat platforms

Compared with the present, the types of future ground combat platforms will be greatly reduced, and there may be only 2–3 classes, such as close-range combat vehicles and combat support vehicles. Of these, the close-range combat vehicle fights mainly at “close range” (of course, this “close range” does not mean the present 3,000 m or less, but may be 6,000 to 10,000 m or so), while the combat support vehicle mainly carries out “close-range combat” support at long range in firepower, air defense and electro-optical countermeasures, including logistic and equipment support and maintenance.

In order to use the air to influence the course and outcome of land (ground) combat, people are also designing and building some air combat platforms.

(2) Air combat platforms

Air combat platforms generally operate in the air, have a maneuver speed and field of view much faster than ground combat platforms, and can strike ground targets at greater distances at extremely high speed and thereby influence the course and outcome of land (ground) combat.

Considering that unmanned combat platforms have many advantages over manned ones, together with technological progress, 30–40 years from now unmanned tanks like Russia’s T-14 “Armata” (阿尔塔, also called the “Armada” / “大舰队”) tank, which is based on the T-14, or America’s “Ripsaw” (粗齿锯) may become the main ground combat platforms. By then, ground combat platforms may achieve “unmanning” [or one part will be manned combat platforms (whose main function is to control unmanned combat platforms), and the other part unmanned combat platforms (whose main function is to carry out combat)].

In volume and weight, future manned combat platforms will be basically on a par with modern ones; unmanned combat platforms will be much smaller and lighter than modern combat platforms.

Because the air combat environment is relatively simple, future air combat platforms will be mainly unmanned, such as the X-45A and X-47B attack aircraft the United States is currently developing. Readers can consult the relevant content in the second and third parts of this book for their general outline.

2. Strike technology and capability of ground combat platforms

Combat vehicles of various types usually achieve the different strike functions required by fitting different weapon stations on the same platform.

(1) Close-combat weapon stations

The close-combat weapon station of a close-range combat vehicle usually combines three classes of weapons: a small-caliber machine gun (4.5–6 mm), a small-caliber cannon (20–35 mm), and a dual-purpose anti-tank/air-defense missile. Of these, the small-caliber machine gun is used to destroy enemy dismounted infantry within 100 m; the small-caliber cannon is used to destroy enemy lightly armored targets and earth-and-timber firing points within 100–1,500 m; and the dual-purpose anti-tank/air-defense missile is used to destroy enemy armored targets and low-altitude aerial targets that pose a direct threat to the combat platform.

(2) Combat-support weapon stations

On a combat support vehicle, according to combat function, there are fitted a “fire support” weapon station, an “air defense” weapon station, an “electro-optical countermeasure” unit, and even a “logistic support and maintenance” unit, and so on. Of these, the “fire support” weapon station is usually equipped with long-range “area-kill” and “point-kill” missiles that can be fired; the “air defense” weapon station is usually equipped with medium- and long-range air-defense missiles or high-power laser cannon; the “electro-optical countermeasure” unit is usually equipped with high-power electro-optical countermeasure equipment; and the “logistic support and maintenance” unit is usually equipped with specialized logistic support and maintenance equipment.

It should be specially pointed out that, for the missiles fitted in the weapon stations, besides the traditional parabolic-type ballistic trajectory, free-cruise technology may also be adopted (munitions using this technology are called “cruise missiles” for short). Because of the long range of cruise missiles, they can be launched in advance and loiter in the air, carrying out the attack on command, which will greatly improve the strike capability and precision against targets.

3. Protective technology and capability of ground combat platforms

With the improvement of penetration technology and capability, 30–40 years from now the technical route of protection that depends purely on “not being penetrated” will be completely out of date, and stealth technology, armor technology, automatic field-fortification construction technology and active protection technology may become new directions of development for protective technology.

When talking about protection, there is a premise that cannot be ignored, namely that the volume of future ground combat platforms, especially unmanned ground combat platforms, will shrink sharply and their maneuver speed may also rise greatly, which provides a good foundation for their protective capability.

(1) Stealth technology

Unlike combat aircraft, which require long-range stealth, ground combat platforms mainly require close-range stealth; therefore the stealth of combat aircraft, based mainly on anti-radar detection technology, is changed for ground combat platforms to being based mainly on anti-infrared detection technology and anti-visible-light detection technology.

According to the development trend of stealth technology, the anti-infrared stealth of future ground combat platforms may adopt the following 4 basic measures: (1) changing the target’s surface emissivity; (2) lowering the target’s infrared radiation intensity, that is, what is commonly called heat-suppression technology; (3) adjusting the propagation path of infrared radiation (including spectrum conversion technology); and (4) reasonably designing the structure of armored vehicles. In anti-visible-light stealth technology, the most promising may be adaptive electroluminescent and color-changing technology, which can choose the brightness and color of the combat platform according to the brightness and color of the environment, so as to make it blend into the environment.

(2) Armor technology

With the development of new materials, the armor of future combat vehicles will greatly reduce in thickness and greatly lighten in weight, on the premise that its shell-resisting capability does not fall.

(3) Other passive protection technologies

Future ground combat platforms may also have the ability to choose their own deployment positions, choose their own firing positions, and even build their own protective works, which will also greatly raise the protective capability of combat platforms.

(4) Active protection technology

But if a combat platform cannot be fitted with a device that can shoot down the striking object or make it ineffective, then in this contest between protection technology and strike technology, the defeat of protection technology is only a matter of time.

Active laser emitters, or launch technology based on the “Metal Storm” principle developed into active protection technology for land combat platforms, may be the two relatively promising directions of development, but there are as yet no reports of progress in this area.

4. Mobility technology and capability of ground combat platforms

After 30–40 years, a series of new engine technologies, transmission technologies and running-gear mechanisms will become practical, greatly raising the mobility of ground combat platforms.

When talking about mobility, there is a premise that cannot be ignored, namely that the weight of future ground combat platforms, especially unmanned ones, will be greatly reduced, which provides a good condition for raising their mobility.

(1) Improved engines and new transmission modes

Further improving or adopting new engines so that the power-to-weight ratio of combat vehicles reaches more than 25 kW/ton; simplifying the transmission, even eliminating the gearbox and steering mechanism, and adopting hydraulic transmission or electric transmission for direct drive.

(2) Simplified propulsion systems and new running gear

Adopting controllable-travel suspension chassis (hydropneumatic suspension) to adapt to various different terrains. Adopting new tracks (integral steel-forming tracks or integral rubber tracks with longitudinal fiber-cord fabric) or new bullet-proof, puncture-proof tires (6×6 or 8×8 configurations), to reduce ground pressure and improve trafficability on soft ground (for example tidal flats, marshes and so on).

(3) Reducing water resistance and raising water speed

To improve the amphibious mobility of combat vehicles, their speed on water must be raised. At present the relatively economical means of reducing drag and increasing speed is to raise the tracks or wheels so that the hull becomes a streamlined planing boat. If hydrofoils or powered air-cushion technology are adopted, although higher planing speeds can be achieved, the cost paid is also relatively high.

The above measures may enable ground combat platforms to make assaults over various terrain at speeds of 80–120 km/h, or to move over water at 20–40 km/h.

5. Command and control technology and capability of ground mobile platforms

Ground combat platforms can maintain reliable communication links, in a complex electromagnetic environment, with higher echelons and with any friendly platform related to the combat, and have the ability to make autonomous rapid decisions under the unified intent of the higher echelon.

The organizational form of the unit (detachment) determines the form of command and control.

In a unit (detachment) of mixed manned and unmanned combat platforms, the manned combat platform serves as the commander, while the unmanned combat platforms serve as the combat vehicles; that is, one manned combat platform directs and controls several unmanned combat platforms.

In a unit (detachment) composed entirely of unmanned combat platforms, command relationships are usually established by “authorizing” in advance, designating the command vehicle beforehand.



(II) Future Individual-Soldier (Squad/Team) Equipment

By the author’s estimate, 30–40 years from now, mainly in special terrain (such as mountains and hills) and special areas (such as cities and inhabited places), there will still be soldiers carrying out land (ground) combat missions “on foot” as individuals (squads/teams).

Likewise, it is extremely difficult to describe in detail the individual-soldier (squad/team) equipment of 30–40 years from now. The author only ventures some speculation about the general picture of future individual-soldier (squad/team) equipment, based on the trend and speed of development of modern technology.

1. Individual-soldier strike weapons

Most dismounted combat soldiers will be equipped with an individual weapon similar to the OICW, that is, the “Objective Individual Combat Weapon.” Some soldiers may carry individual dual-purpose anti-tank/air-defense missiles. These weapons will enable them to deal effectively, within a range of 0–2,000 m, both with the other side’s dismounted infantry and with the other side’s various lightly armored targets.

2. Individual-soldier protective equipment

All dismounted combat soldiers will be equipped with a new type of combat helmet and body armor (even including “fluid armor” that uses the magnetorheological effect), so that they are protected from fragments, bullets, blast waves and even high-energy noise. In addition, these helmets and armor can also serve as carriers for the soldier’s battlefield command-information system, his physical-condition information system, and even the “exoskeleton” described below.

3. Individual-soldier mobility equipment

All dismounted combat soldiers may be equipped with an “exoskeleton.”

This is a wearable mobility device. According to the movement and load-bearing characteristics of the human skeleton, it assists the body in carrying out combat activity in the form of support and power assistance, helping soldiers reduce physical exertion, enhance bodily function, and bear weight.

4. Individual-soldier command and control equipment

All dismounted combat soldiers may be equipped with a “battlefield situational awareness system.”

This is a wearable battlefield command-information system. Through the terminal equipment the soldier is issued and by using the Internet, it makes every soldier both an acquirer and a user of battlefield information, and links every dismounted soldier and combat platform on the battlefield into a whole, which can greatly improve combat efficiency.

According to the trend of development, in the future the missions of some dismounted infantry may also be carried out by small combat robots. These combat robots will also gradually replace dismounted infantry.

It should be pointed out that the improvement and systematization of the performance of both combat platforms and individual-soldier equipment (including the “robotization” of dismounted infantry) is a slow process, and by the author’s estimate may require 30–40 years. By then, the combat capability of the land (ground) combat system will be incomparable with that of today.

The prediction of the typical forms of precision-strike tactics made in the rest of this section is based on this expectation of the land (ground) combat system.




III. Possible Organizational Forms of Future Land (Ground) Combat Formations (Units)

At present, the armies of the world are carrying out an adjustment of their organizational structure. The main direction is to reduce unit size, reduce command levels, and raise flexibility of employment. The main measure is the abolition of the division (or the change of divisions into brigades), that is, changing the seven-level organization of the traditional army (army group)–division–brigade–battalion–company–platoon–squad (in the West), or army (army group)–division–regiment–battalion–company–platoon–squad (in the Soviet Union), into a six-level organization of army (army group)–brigade–battalion–company–platoon–squad. Unit sizes have been reduced and personnel decreased, but because of improved equipment, compared with past organizations at the same echelon, combat capability has risen and employment has become more flexible. But whether this represents the direction of development of the organizational system of future land armies, or is merely an expedient measure for saving military expenditure in peacetime, is still hard to judge accurately at present.

To handle well the relationship between carrying out present combat missions and future development (called “transformation” by the US military), from 2015 the US military will divide its Army units into three broad categories: “legacy forces,” “interim forces” and “objective forces.” Of these, “legacy forces” keep their organization and equipment relatively stable and are ready at any time to carry out combat missions; “interim forces” are continually adjusted as equipment progresses and generally do not undertake combat missions; and “objective forces” represent the direction of development of future units, completely relieved of readiness missions in order to conduct trials and experiments.

The author believes that, as the types of combat platforms decrease, the organization of future land (ground) combat formations (units) will also become simpler and simpler. Its possible organizational form will probably still adopt a tree structure, that is, one higher-level unit commands several subordinate units, and each subordinate unit in turn commands several still lower-level combat units, and so on; only that in this tree structure there will be fewer vertical levels and rather more horizontal units.3



IV. Typical Precision-Strike Tactics

As stated above, under particular conditions precision-strike tactics have already become the basic tactics of land (ground) combat and represent the direction of future development; that is, they will become the dominant tactics of future land (ground) combat. As the author imagines it, their typical form may be as follows: First, both sides use various reconnaissance means to quickly ascertain the other side’s combat deployment and intentions within the mission area. Second, according to one’s own combat purpose, and aimed at the enemy’s combat deployment and one’s own combat capability, a thorough combat plan (whose core is the fire plan) is drawn up. Then, relying on this plan, combat platforms are deployed and a first decisive precision strike is carried out, followed by supplementary strikes based on the results of the first. Finally, since the enemy’s basic force has been destroyed, the combat purpose is naturally achieved.

Combat using typical precision-strike tactics will display the following characteristics:


(I) Combat Will Be Conducted Mainly in the Form of Mutual Killing and Wounding by Fire at Long Range

Generally speaking, the main course of modern land (ground) combat takes place at close range of 0–1,000 m. Although a trend toward longer distances has appeared, compared with future combat it is still only “the tip of the iceberg.” The main course of future combat will take place at long range of 3,000–10,000 m, and mutual killing and wounding by fire will be the basic form of expression.



(II) The Role of Tactical Reconnaissance Will Be Greatly Raised

Tactical reconnaissance provides the commander with the basis for determining his combat resolution. In the typical precision-strike tactics stage, tactical reconnaissance determines the emphasis and sequence of the use of fire. Therefore, the discovery rate and the identification rate of enemy targets should both be brought into the tactical reconnaissance plan. For this purpose, high-precision real-time reconnaissance equipment must be vigorously developed. For example, the US Air Force’s E-8 “Joint STARS” Joint Surveillance Target Attack Radar System aircraft [E-8 Joint Surveillance Target Attack Radar System (Joint STARS)] is a tactical command and control platform used mainly for all-weather locating, detecting and tracking of stationary or moving ground targets (its detection range can reach about 250 km). In the Gulf War they flew altogether 49 sorties, with accumulated flight time of more than 500 hours. They were mainly used for communications reconnaissance of Iraqi ground targets, and were very effective in identifying Iraqi “Scud” (飞毛腿) missile launch positions. In addition, they were used for communications control and for inspecting and analyzing bombing results.

Moreover, in the contest between “discovering” and “not being discovered,” although at times “not being discovered” also has the upper hand (for example in the period when stealth technology appeared), taking the whole contest as a whole, “discovering” has always occupied the dominant position in the confrontation.

Concealed reconnaissance (“discovering the enemy” without being discovered) may have even more important tactical significance.

Correspondingly, the status of tactical camouflage and counter-reconnaissance measures will also be greatly raised.



(III) The Strike of the First-Striker Will Be of Decisive Significance

Strikes in future combat will be carried out mainly with various guided missiles. Because the hit and kill probabilities of future munitions are very high, and especially because, while a cruise missile is in flight, the commander can also redistribute and re-plan fire according to targets discovered on the spot, and determine an optimal attack time, once a strike action begins its result will be decisive.

With the progress of technology, the strike distance that formerly had decisive significance for strike action will gradually fade, while strike intensity and strike timing will gradually become decisive. In a word, a good fire plan will in future be decisive.

The strike intensity is determined according to the purpose of the combat, the requirements on the combat, the importance of the target and the ammunition situation.

The duration of combat will be greatly shortened and will become a “brief blow.”

Because there will be no time for them to play a role, tactical reserves will lose their significance.



(IV) The Sheltering and Concealing Effect of Terrain Will Drop Markedly

Land (ground) combat is conducted on the surface of the earth, and the various features of the terrain on the ground inevitably influence combat. Because the large-scale use of precision-guided munitions will greatly cancel the concealing effect of terrain features, defense in this form of combat is meaningful only in the sense of sheltering, and may not be of much significance in the sense of concealment.



(V) Compared with the Greatly Raised Status of Fire Strikes, the Status of Tactical Maneuver Will Fall Greatly and It Will Become Impossible to Carry Out at Will

Although the maneuver speed of future ground combat platforms may reach 80–120 km/h, compared with the flight speed of projectiles of several hundred meters per second, it is still impossible to escape being struck.

Just as the realization that effective rifled-musket firepower could not only kill and wound exposed soldiers but also keep infantry from carrying out tactical maneuver at will produced a “defensive era,” so the realization that the firepower of precision-guided weapons not only has killing and wounding effect but can also serve as a countermeasure to tactical maneuver will greatly lower the status of tactical maneuver in future combat, and even make it impossible to carry out at will.

The long range and high hit rate of precision-guided weapons not only make tactical maneuver undertaken to raise the launch hit rate of little worth, but also, as a countermeasure to tactical maneuver, make it hard for combat platforms to carry out tactical maneuver at all.

Future tactical maneuver will more often take the form of unilateral maneuver by the side with the advantage in fire.

The formation of the combat situation will be realized more through campaign maneuver.



(VI) Combat Will Show Marked Attritional Characteristics, and the Course of Combat Will Also Tend toward Simplicity

“Attrition” will become the main feature in the course of combat. Of course, whichever side cannot bear this attrition will be defeated.

Of course, it is now hard for us to imagine what, when 70%–80% of a unit’s basic combat units (meaning the various combat platforms) have been hit (which in fact means that side has already lost), the remaining basic combat units should do: abandon combat, or fire off as many of their remaining missiles as possible (the result of which may be that both sides perish together, or may be unable to change the result of the combat at all), and what to do after that? Is being destroyed by the other side their only fate?



(VII) Combat Will Be Decisive

Combat will be decisive, and any attempt to withdraw from or stop the combat in order to avoid defeat is bound to fail.



(VIII) Although the Main Course of Combat Will Still Take Place on Land (the Ground), Air Combat Action Will Have a Decisive Influence on the Course and Outcome of Land (Ground) Combat

Air combat action will play its role mainly in the following situations: first, combat action occurring in the space beyond the main battlefield (6,000–10,000 m) will be carried out mainly by air combat platforms; second, situations in which conditions suited for maneuver strikes appear; third, situations in which rapid air strikes need to be carried out.

Unlike (firearm-era) maneuver tactics, in order to ensure the tactical effect peculiar to precision-strike tactics, typical precision-strike tactics must guarantee a high degree of coordination among the combat units in the combat system in respect of target distinction, fire intensity, strike timing and strike sequence, which requires making full use of the reconnaissance, communication and decision systems of the combat system to coordinate action. This activity carried out within the combat system, aimed at making the actions of the various combat units coordinated, is now often called “integration.” Although for tactical formations and units this is a brand-new and important subject, it is not the main tactical problem of precision-strike tactics. As described above, the tactical measures adopted by one’s own combat system in striking the other side’s combat system, including target distinction, the strike intensity for each target, strike timing, strike sequence and supplementary strike plans, are the main tactical problems of precision-strike tactics.

Up to now there has been no large-scale land (ground) combat with typical precision-strike tactics as its basic tactics. Therefore, the author’s prediction of large-scale combat using future typical precision-strike tactics is deduced from small-scale combat using precision-strike tactics.

Although the author has always regarded large-scale combat as a combination of small-scale combats, this has a premise, namely that the combats are interrelated. Space is meaningful for subsequent combats. However, in combat using typical precision-strike tactics, the purpose of combat is achieved by directly destroying the enemy’s forces; apart from its influence on the process of striking, space has little influence on subsequent combat. Therefore, in large-scale combat using typical precision-strike tactics, the significance of “seizing space” and “defending space” is not great. In this situation, large-scale combat using typical precision-strike tactics is left with only one combat pattern, “annihilating the enemy.” Its characteristics are also basically the same as those of small-scale combat.









1. See the author’s monograph on military command, The Science of Army Command (军队指挥的科学) (Military Science Press, 2002 edition, or 2012 reprint).



2. Actually it was a farm run by Japanese people.



3. See the relevant content in Jiang Lin’s The Science of Army Command (军队指挥的科学) (Military Science Press, 2012).





Chapter 7 — Summary of the Development of Land (Ground) Tactics

Land (ground) combat has the longest history. From the first combat onward, the development of its tactics has already lasted 5,000 years.

In summarizing the development of land (ground) tactics, we cannot help bringing up that eternal tactical theme: strike (firepower) and maneuver. The history of the development of land (ground) tactics as a whole has unfolded around the dispute over “strike (firepower), or maneuver?” In fact these are two different tactical patterns: “strike (firepower) tactics” and “maneuver tactics.”


Section 1: Strike (Firepower) Tactics

Strike is the basic combat action in which a unit applies the destructive and wounding power it possesses directly to enemy troops and their weapons (equipment), facilities and works, killing and wounding enemy personnel and damaging and destroying their weapons (equipment), facilities and works. Strike (firepower) tactics is the general name for the various tactics centered on strike (firepower) action, and is a tactical pattern.

The salient feature of strike (firepower) tactics is that it regards combat as a process of attrition. It focuses on raising the strike (firepower) effect of one’s own troops on the other side’s troops, and on using various conditions to lower the killing and wounding of one’s own troops by the other side’s strike (firepower). Of course, when strike (firepower) tactics are carried out, maneuver and defense are not entirely absent; after all, the three basic combat actions in combat, strike, defense and maneuver, are all indispensable, and strike (firepower) tactics merely lean more toward the use of strike action.

In the early days of the cold weapon, in order to overcome the inherent weakness that a person’s flanks and rear are relatively weak when using cold weapons, people lined up in formation to cover one another’s flanks and rear while fighting, and this gave rise to formation-battle tactics. The realization of the combat purpose depended wholly on the accumulated results of hand-to-hand fighting between the soldiers of the two sides. Apart from the movement of the two sides’ formations toward each other, there was almost no maneuver in the course of combat. Obviously, the focus of these tactics could only be the exertion of striking ability.

The appearance of the matchlock in the mid-15th century suddenly increased the effective range of the soldier’s weapon. In particular, the later mass use of the flintlock and the appearance of the “retiring loading method” (the countermarch) made it possible to form, within a range of several tens of meters in front of the battle formation, a fire-strike zone made up of flying bullets. Before this kind of firepower, neither fierce cavalry nor steady infantry could avoid being beaten down. Obviously, the basic focus of these tactics was how to deliver firepower more effectively, even if later, with the rise in rate of fire of the musket, the battle formation was stretched into the linear battle formation extremely unfavorable to maneuver, this was accepted without hesitation.

By the second half of the 19th century, the mass use of rifled weapons (especially the rifled musket) on the battlefield pushed this trend to the extreme. On the one hand, their range and projectile velocity were greater, and they could form fire zones of greater depth and also greater density; on the other hand, their accuracy was higher, and within a range of 400 m they could accurately engage individual enemy soldiers. Under the pressure of this firepower, the opportunities for infantry to carry out tactical maneuver were almost completely taken away. To protect against this firepower, it was necessary to make full use of terrain and even to build works, and the typical position appeared. Tactical maneuver could be carried out only under reliable suppression of the other side’s infantry fire by one’s own artillery and infantry fire, and such opportunities were extremely few. Firepower became the absolute protagonist of combat: in defense, infantry fire; in attack, artillery fire. Tactical mobility was almost completely lost.

Even in the present era, although on the surface its overall characteristic is “informatization,” at the level of tactics the theme of tactics in this period is still “strike (firepower)”: discovering targets at the fastest speed, in the proper proportion and with the necessary precision, and carrying out precision strikes on targets with a reasonable allocation of firepower… achieving the combat purpose by directly destroying the enemy. “Informatization” is nothing more than a way of making firepower (strike) more effective. Of course, the role of information is far more than this; as to how it will influence future tactics, that is a matter of a more distant future, beyond the scope of the author’s predictions.

It can be seen that, in essence, the formation-battle tactics of the cold-weapon era, the formation-battle tactics of the firearm era, the (firearm-era) skirmish-line tactics, and the (firearm-era) precision-strike tactics all belong to strike (firepower) tactics.

The mechanism of action of strike (firepower) tactics is very simple: the two sides in combat use the strike (firepower) means they each possess to kill and wound and destroy each other. In this way, combat can be broadly regarded as a process of killing, wounding and attrition. Whichever side is more efficient in striking and in killing and wounding, and can destroy the other side or cause the other side to collapse, will win. Of course, this process of killing, wounding and attrition is affected by many factors. Apart from the performance of weapons, in tactical terms the most important influencing factors are the initial posture of the combat, the comparison of the two sides’ forces, and other factors that considerably affect the effect of striking and killing and wounding (for example terrain).

But because the effectiveness of strike (firepower) tactics depends on the characteristics of the strike means (today, firepower), it mainly refers to several aspects: the extent of the strike’s reach (range), power and precision.

Extent of strike reach: the range within which a strike can directly kill and wound. After the appearance of firearms, it means the range of the firearm. Although with the progress of science and technology the strike reach of weapons has been increasing all the time, it is not unlimited.

Precision: the probability that each strike can hit the target. The strike precision of cold weapons was basically 100%. On entering the firearm era, targets were farther and farther away, and the requirement on hit accuracy became higher and higher. Before munitions achieved precision guidance, at relatively long target distances the hit accuracy of weapons seriously affected the strike effect.

Power: the probability that, after each hit on the target, the target can be killed or wounded. For an unprotected “soft target,” a hit means being killed or wounded; for a “hard target” with protective armor or equipment, the power of the weapon also seriously affects the strike effect.

Of course, the rate of strike and so on may also influence the strike effect.

Precisely because of the above limitations, strike (firepower) tactics could not become the “all-encompassing” tactics.



Section 2: Maneuver Tactics

Maneuver is the movement of troops relative to the enemy on the battlefield, carried out in order to form a favorable combat posture, avoid an unfavorable combat posture and lower the other side’s strike effect; it is also a basic combat action. Maneuver tactics is the general name for the various tactics centered on maneuver, and is also a tactical pattern. The salient feature of maneuver tactics is that, with a view to forming a favorable combat posture and lowering the other side’s strike effect, it makes full use of all combat conditions, moves forces and weapons rapidly, and achieves the combat purpose mainly by using the favorable combat posture. Of course, when maneuver tactics are carried out, strike (firepower) and defense are not entirely absent; after all, the three basic combat actions in combat, strike, defense and maneuver, are all indispensable, and maneuver tactics merely lean more toward the use of maneuver action.

The horse has a much greater ability to move than a human, and if it can be added to use, the mobility of troops can be raised greatly. The saddle and then the stirrup appeared; the saddle is traced to roughly the 6th–2nd centuries BC, and the stirrup came later, in the early centuries AD. With the saddle and stirrups, soldiers could not only sit firmly on a galloping horse but also handle weapons in combat, and the cavalry in the true sense came into being. Since cavalry could use its advantage in maneuver speed to make fierce attacks on thin spots of the other side’s battle formation, and since most cold weapons of the time were thrusting weapons with an extremely short effective range (1–3 m, while the effective range of thrown cold weapons did not exceed 50 m), under general conditions there was simply no way to stop this kind of maneuver, and cavalry could on the battlefield maneuver almost at will, forming whatever combat posture was needed to achieve the combat purpose. Therefore, maneuver tactics of the cold-weapon era came into being.

In 1916, in order to break through the other side’s solid positions, the British, on the basis of a tractor, mounted a cannon and machine guns on it and protected it with armor, and thus formed the first tank. Although the performance of early tanks was not perfect, since the weapons with which the troops of the time were equipped could hardly deal effectively with the tank, and since the troops had not even seen tanks, the tank carried all before it on the battlefield. As tank performance gradually improved and some new methods of employment appeared, (firearm-era) maneuver tactics were at their zenith in the early period of the Second World War, creating many dazzling battle results. What deserves special mention is that maneuver by tanks within the combat area can make them fully use terrain and form a favorable “micro-posture,” which is of great importance for winning in combat; it was not until the middle and late period of (firearm-era) maneuver tactics that many fairly effective anti-tank weapons appeared, such as the anti-tank rocket launcher, so that the tank was truly threatened and had to make full use of terrain before it could carry out maneuver. Even so, maneuver tactics centered on the tank were still the theme of the tactics of this stage of development.

Precisely because of this, the author simply names the dominant tactics of these stages of tactical development directly maneuver tactics, with the difference that it is divided into maneuver tactics of the cold-weapon era and of the firearm era, that is, the maneuver tactics (of) the cold-weapon era and the maneuver tactics (of) the firearm era.

The reasons for the emergence of maneuver tactics are very simple. First, it was strongly drawn by tactical demand (opportunity). As described above, in the stage of formation-battle tactics of the cold-weapon era, tactical opportunities were mostly in the rear of the other side’s formation; if one could strike the rear of the other side’s formation, one could easily win the combat. It was precisely drawn by this tactical demand that maneuver tactics of the cold-weapon era had their motive force. In the firearm era, tactical opportunities were mostly in the depth of the other side’s deployment (battle formation); if one could strike the depth of the other side’s battle formation, one could easily win the combat. It was likewise drawn by this tactical demand that (firearm-era) maneuver tactics appeared. Second, the troops of the time had sufficient mobility, and the other side lacked effective means of countering maneuver. In the maneuver-tactics stage of the cold-weapon era, the combination of soldier and horse produced cavalry, which had much greater mobility than infantry and could undertake striking any part of the other side, especially the heavy blow to the rear. The only means of countering maneuver at that time was to set up obstacles on the other side’s line of charge, increasing the difficulty of the cavalry charge. The effect of this means of countering maneuver was extremely limited. The tank, too, was designed and built in order to carry out maneuver warfare, and likewise had the mobility to attack the depth of the other side. In the early period after the appearance of the tank, apart from general-purpose guns, the troops basically had no anti-tank means; later many anti-tank weapons appeared, but for various reasons most of them were not issued to the troops on a large scale, and at that time only anti-tank mines were the main means of countering maneuver, and the range of action of this means was also very limited.

Compared with strike (firepower) tactics, the mechanism of action of maneuver tactics is much more complex, and broadly includes three interrelated aspects: first, maneuver facilitates forming a favorable posture, and its reverse, getting free of an unfavorable posture; second, maneuver facilitates constructing favorable conditions for striking the other side’s targets, and especially its reverse, creating difficulty for the other side’s strikes, which to a certain extent deprives the other side of its main combat means; third, the psychological pressure caused to the other side by the two aspects above, leading to the other side’s collapse and thereby to victory. The first aspect is more related to the purpose of combat, while the second and third aspects are more related to the course of combat.

In any era, the basic reason for the decline of maneuver tactics is the deterioration, even the loss, of the conditions for maneuver. The later period of maneuver tactics of the cold-weapon era happened to meet the appearance of firearms. Tall, powerful cavalry, under firepower strikes, was more easily hit than infantry. Of course, because the rate of fire of the musket was then very slow, and the continuity of firepower depended on the integrity of the battle formation, once the integrity of the battle formation was broken the cavalry still had a place to use its martial prowess, which is the main reason why throughout the whole stage of (firearm-era) formation-battle tactics cavalry remained an important component of the troops. But that cavalry had fallen from the position of protagonist of the battlefield is an indisputable fact; in the later period of the stage of (firearm-era) maneuver tactics, the mass use on the battlefield of a series of anti-tank weapons represented by the anti-tank missile not only seriously threatened the survival of the tank, but also produced a still more serious tactical consequence, almost completely depriving the tank of the conditions for maneuver, just like the replay of the plight of infantry on the battlefield in the early days of the rifled musket, making it impossible for maneuver tactics (centered on the tank) to be carried out.



Section 3: The Laws of Evolution

Let us imagine a simple “pendulum clock system” made up of only one pendulum, and regard “strike (firepower) tactics” and “maneuver tactics” respectively as the two ends of the pendulum’s path of motion. We can find that the whole history of the development of land (ground) tactics is like the pendulum, swinging back and forth between these two ends. In the history of tactics, the first to appear was the formation-battle tactics of the cold-weapon era; that is to say, the pendulum was first located on the side of “strike tactics,” and as the formation-battle tactics of the cold-weapon era became more and more perfect, the pendulum tended more and more toward the end point of “strike tactics.” After the appearance of maneuver tactics of the cold-weapon era, the pendulum swung back from the “strike tactics” side toward the “maneuver tactics” side, and having reached the end point of “maneuver tactics,” the pendulum swung back again toward the side of “strike (firepower) tactics,” which meant that the theme of the next tactical stage would be “strike (firepower) tactics.” Sure enough, the stage of formation-battle tactics of the firearm era and the stage of (firearm-era) skirmish-line tactics came as scheduled; when the pendulum swung again toward the side of “maneuver tactics,” it foretold that the theme of the next tactical stage would be “maneuver tactics,” and sure enough, the stage of (firearm-era) maneuver tactics again came as scheduled; and when it swung once more toward the side of “strike (firepower) tactics,” it foretold that the (firearm-era) precision-strike tactics stage, belonging to “strike tactics,” was about to arrive… In the whole historical process of the development of land (ground) tactics, “strike (firepower) tactics” and “maneuver tactics” have appeared almost strictly in alternation, and each cycle has occurred at a still higher level. Is this not exactly the pattern of development that dialectics calls “wave-like advance, spiral ascent”? Of course, one exception appeared in this process, namely that after the stage of formation-battle tactics of the firearm era there was an extra stage, (firearm-era) skirmish-line tactics. There is a technical reason for this: the later period of the stage of formation-battle tactics of the firearm era happened to coincide with the Industrial Revolution, in which machine-made rifled weapons replaced hand-made (early) smoothbore weapons, causing a revolution in combat. Because both of these tactical revolutions were caused by revolutionary development in strike weapons, and both belong to “strike (firepower) tactics,” an extra “strike (firepower) tactics” stage appeared; this situation can be regarded as a special case within the above pattern of development (wave-like advance, spiral ascent).

Among the six stages of tactical development, the dominant tactics of four stages belong to strike (firepower) tactics. It can be seen that in the whole process of tactical development, strike (firepower) tactics play the dominant role. This is in accordance with logic: the purpose of combat is to destroy the enemy, and the ultimate means of destroying the enemy is to carry out strikes (use firepower). Of course, in the course of the development of tactics there were also two stages whose dominant tactics belonged to maneuver tactics, and maneuver tactics also played an important role in the whole course of tactical development; they were transitional tactics that appeared when strike (firepower) means could not yet solve the basic problems facing combat at the time. This too accords with logic, though it accords with the logic of the “negation of the negation.”





Part Two: A Brief History of Maritime (Water-Surface) Tactics

Maritime (water-surface) tactics are the methods of conducting maritime (water-surface) combat. Maritime (water-surface) combat is combat that takes place on the sea or on the water (lakes, rivers). To be precise, it is combat whose basic combat purpose lies on the sea (water), whose basic combat forces are located on the sea (water) (including the airspace above the sea surface), and whose main combat process also takes place on the sea (water) (including coastal-water regions).1

Maritime (water-surface) combat takes many forms. The most typical form is combat between the surface ships of the two sides [surface-ship combat for short; this book’s periodization of the development of maritime (water-surface) tactics takes the tactical periodization of this form of combat as its basic frame of reference]. In addition, attacks by modern combat ships on important targets, attacks by combat ships on targets ashore, and the modern forms of submarine attack, anti-submarine warfare, landing and anti-landing combat were also successively brought into the scope of study of maritime (water-surface) tactics. Therefore, although the content of the “Brief History of Maritime (Water-Surface) Tactics” is centered on the history of surface-ship naval combat, it is not limited to it but includes the history of the development of surface-ship naval combat and of many other forms of maritime combat.

According to the typical form of maritime (water-surface) combat, namely the micro-level relationship of opposition in (surface-ship) naval combat, the development of maritime (water-surface) tactics can broadly be divided into five stages of development: ancient maritime (water-surface) combat and its tactics, early modern maritime (water-surface) combat and its tactics, T-shaped tactics, aircraft-strike tactics and missile-strike tactics. The history of the development of maritime (water-surface) tactics can be reflected through these five “steps.”






1. See Jiang Lin, An Introduction to Tactics, PLA Press, 2012 edition, relevant content in Chapter 6.





Chapter 8 — Ancient Maritime (Water-Surface) Combat and Its Tactics

“Ancient times,” viewed from the standpoint of studying the development of maritime (water-surface) combat and its tactics in the world, refers to the long historical period of about 28 centuries from roughly the 13th century BC (when the earliest naval battle appeared) to the early 17th century AD (when guns became the main weapon of naval combat) (for various reasons, this period was somewhat longer in China). Because the weapons used in naval combat in this period, apart from the ship itself, were cold weapons, ancient maritime (water-surface) combat can also be called naval combat of the cold-weapon era.

The basic premise for conducting maritime (water-surface) combat is the appearance of ships.


Section 1: The Development of Ancient Ships

Many legends about the origin of ships circulate in China, Egypt, Britain, Greece and elsewhere. Among them, the story of Yu the Great controlling the floods and making boats, which circulates among the Chinese people, and the story of Noah’s Ark, which circulates in the Western Bible, are the two most famous and most widely told myths.

It is common knowledge that the dugout canoe is the progenitor of all ships. The dugout may have originated when mountain floods erupted and people who could not swim escaped by hugging tree trunks. Afterward, people tried to modify these tree trunks by hollowing out the middle, so that they had both greater buoyancy and could carry more people or cargo. According to archaeologists, China already had dugout canoes more than 7,000 years ago. At that time, people’s activity on the water relied mainly on dugout canoes (see Figure 8.1). The oracle-bone inscriptions of the Chinese Shang dynasty also record these water activities clearly in many places.


[Image — Figure 8.1: A dugout canoe. A photograph of a long, roughly hollowed-out log boat lying on dark ground, its tapered bow at left, with a pale crack running down its side.]



When dugout canoes first appeared they had no power; they could only drift with the current, and if they needed to turn or go against the current, something had to be used to paddle. For this, humans also invented the oar, used to control the direction of the boat or to propel it.

After the birth of the dugout, according to the needs of life and production, people learned to join several pieces of timber together to build bigger boats for carrying people or cargo. It is said that the earliest plank-joined boat, whose hull planking was originally called “sanban” (“three boards”), as the name implies, was made of three boards, one bottom board and two side boards joined together. Starting from this, over several thousand years people continually improved the plank-joined boat in practice, which led to the production of ships of very different forms, unique functions and excellent performance.


I. Ancient Chinese Ships

As early as 2500 BC (before the appearance of the Xia dynasty), China already had plank-joined boats. In the course of the development of ancient Chinese ships, there were three peak periods: the Qin–Han period, the Tang–Song period and the Yuan–Ming period.


(I) The Qin–Han Period (3rd Century BC to 2nd Century AD)

From the standpoint of shipbuilding, the Qin–Han period refers to a historical period from the 3rd century BC to the 2nd century AD. In the Qin–Han period, our country’s shipbuilding saw its first peak of development. In the war to unify southern China, the First Emperor of Qin organized a large fleet able to transport 500,000 shi of grain. It is recorded that the First Emperor of Qin once sent a general leading a fleet made up of “tower ships” to attack the state of Chu. After unifying China, he also made several large-scale inspection tours by boat, sailing on the inland rivers or on the sea.

In the Western Han period, from 206 BC to AD 25, people already had a certain understanding of the relationship between ship type and ship performance, and made the scientific description that “long and narrow ships are fast, short and wide ships have good stability.” Based on this understanding, to suit various environments and uses, many ship types appeared in this period. There were “tower ships” of wide hull and deep draft, suited to ocean voyages and combat, with cabins of 2, 3 or even 4 levels; there were also medium-sized ships, slender in form and of shallow draft, suited to fast sailing in coastal waters, inland rivers or lakes, carrying 200 hu or less; and there were “fast boats” used for reconnaissance, communication and patrol. At that time ships relied mainly on oars for propulsion. To raise a ship’s speed, one increased the number of oars; so there were many oarsmen on the ships of the time. To give ships better controllability, many revolutionary ship implements also appeared in this period, such as the sculling oar (lu), the rudder and the sail. The sculling oar is a rowing tool with higher efficiency in propelling the boat through the water (when rowing with an oar, one must lift the oar out of the water, which is both wasted effort and wasted time, whereas the sculling oar rows continuously, using the principle of a fish propelling itself by waving its tail, so there is the saying “one sculling oar is worth three oars”). Later, the sculling oar was used very widely on small boats; the rudder is a ship implement that can control a ship’s heading efficiently; the sail is a ship implement that can use the force of the wind to make a ship sail. It was precisely the progress of these technologies that allowed Chinese ships to develop further, with performance gradually catching up with and surpassing that of the ships of the Mediterranean coastal countries of the time. The shipbuilding technology of the Qin–Han period laid a solid foundation for the development of later shipbuilding technology.


[Image — Figure 8.2: Typical boats of the Qin–Han period. A photograph of two pottery models of covered river boats, one above the other, with thatched cabins, small figures on deck and steering oars at the stern.]



In 1975 the site of a huge ancient shipyard was discovered in Guangzhou, where three large slipways were found, able to build simultaneously several wooden ships with a displacement of 50–60 tons. According to examination, this is a shipbuilding site of the Han period. In addition, shipyards of the Qin–Han period also existed in Shaanxi, Sichuan, Anhui, Zhejiang, Jiangxi and elsewhere. For example, the Han-dynasty Kunming Pool shipbuilding base west of Chang’an had a circumference of 40 li, and at times nearly a hundred tall tower ships were being built in the pool at the same time.

In the Three Kingdoms period of AD 190–280, Jiangdong, held by Sun Wu, was historically the Wu–Yue land famous for developed shipbuilding. The largest ships of the state of Wu had five levels, top to bottom, and could carry 3,000 people. The large ships on which Sun Quan rode, such as “Feiyun” and “Gaihai,” were even more magnificent. Sun Wu several times sent out large fleets to sail far to Liaodong and the South China Sea. The manufacture of Sun Wu’s boats and ships was also well developed.

After the Jin dynasty destroyed Shu Han, in order to destroy the state of Wu in turn, it sent Wang Jun to build tower ships in Sichuan, forming a huge naval fleet. The largest of the tower ships built and organized by Wang Jun was 120 paces long (1 pace being 6 chi), could carry more than 2,000 people, had watchtowers built on the hull, and on the ship horses could be ridden back and forth; it was called “a splendor of boats and oars, unprecedented since antiquity.” And the state of Wu, noted for shipbuilding, when it was destroyed had as many as 5,000 official ships captured by the Jin dynasty, which shows how flourishing shipbuilding was.

By the Southern Dynasties, Jiangnan had developed to the point of being able to build large ships of 1,000 tons. To raise sailing speed, the great scientist Zu Chongzhi (AD 429–500) of the Southern Qi “also built a thousand-li boat, which he tested on the Xinting River, making over a hundred li a day” (History of the Southern Qi, juan 52). It was a ship fitted with paddle wheels, called a “wheel warship” (che chuan). Such a ship was propelled by human power treading the paddle wheels; although it was not as economical as using the natural power of wind in a sail, it was nevertheless a great invention, providing new ideas for later improvement of ship power and occupying an important place in the history of shipbuilding.

In AD 208 (the 13th year of Jian’an of the Eastern Han), in the famous Battle of Red Cliffs, the number of ships used by the two sides was reckoned in the thousands, enough to show the scale of water warfare at that time.

In the early Western Jin, around AD 272–280, Wang Jun, preparing to attack Wu, built linked warships 120 paces long, with towers and turrets on them and four gates, on which horses could gallop and carts be driven.

In the Three Kingdoms period of AD 220–280, the naval force of Wu also once had 5,000 warships, among which the large “tower ships” had five levels and could carry 3,000 soldiers. The large warships of the time were generally sailing warships. They used bamboo battens to spread the sails, which bore a large load and could be raised and lowered quickly. The number of sails also increased from 3 or 4 to 7, arranged alternately, to raise the efficiency of using the wind, and the angle of the sails could be adjusted at any time according to the wind direction.



(II) The Tang–Song Period (7th to 11th Century AD)

From the standpoint of shipbuilding, the Tang–Song period refers to a historical period from the 7th to the 11th century AD. The Tang–Song period was the second peak period in the history of ancient Chinese shipbuilding. The development of ancient Chinese shipbuilding from this point entered a mature period. The shipbuilding technology of the Qin–Han period, for example the adoption of the ship’s rudder, the highly efficient propulsion tool of the sculling oar, and the effective use of the sail, was fully developed and further perfected in this period, and many more advanced shipbuilding technologies were created. The Sui dynasty was the start of this period; although it was not long, its shipbuilding was very developed, and it even built extra-large dragon boats. The dragon boat on which the extravagant Emperor Yang of Sui rode was very tall and large, four levels in all, 45 chi high and 200 chi long; the upper level had a main hall, an inner hall and east and west audience halls, and the middle two levels had 120 rooms. These ships were all “decorated with cinnabar and white powder, adorned with gold, jade, pearls and kingfisher feathers, carved and engraved marvelously and beautifully.”1 The lower level was where the eunuchs and attendants lived. The empress’s dragon boat was called “Xiangchi,” somewhat smaller than the emperor’s dragon boat, and also extremely luxurious in its decoration. The great dragon boats of the Sui used the method of joining by mortise-and-tenon combined with iron nails. Using iron nails was much firmer and more solid than joining with wooden or bamboo nails. The Sui dynasty had already widely adopted this advanced method.

By the Tang–Song period, both in the number and in the quality of ships, the high development of our country’s shipbuilding industry was reflected. Specifically, the characteristics and changes of shipbuilding in this period showed mainly in the following aspects:

First, ships kept growing larger and their structure became more rational. The larger the ship, the more complicated the manufacturing process. Among the inland ships of the Tang dynasty, those over 20 zhang long carrying 600–700 people were already commonplace. On some ships the sailors alone numbered several hundred, from which the size of the boat can be imagined. In order to receive the envoys of Koryo, the Song dynasty built the “Shenzhou” (“divine ship”), whose load capacity reached more than 1,500 tons. Some seagoing ships carried tens of thousands of shi in cargo, and the stern rudder alone was as long as 3–5 zhang. The seagoing ships built in the Tang–Song period had a keel running through from bow to stern, the two sides of the hull were cut inward, the ratio of the deck surface to the ship’s bottom was about 10:1, and the hull was V-shaped, with relatively shallow draft and relatively good stability, convenient for sailing at sea.

Second, the number of ships built kept increasing. The shipyards of the Tang dynasty were mainly at Xuan (Xuancheng), Run (Zhenjiang), Chang (Changzhou), Su (Suzhou), Hu (Huzhou), Yang (Yangzhou), Hang (Hangzhou), Yue (Shaoxing), Tai (Linhai), Wu (Jinhua), Jiang (Jiujiang), Hong (Nanchang), and, along the eastern coast, Dengzhou (Yantai), and in the south along the coast, Fuzhou, Quanzhou, Guangzhou and other places. These shipyards had shipbuilding workshops able to build river and sea ships of various sizes. In AD 644–645, when Emperor Taizong of Tang raised troops to invade Koguryo, he ordered Hong, Rao (Boyang in Jiangxi) and Jiang, three prefectures, to build 400 ships for transporting military grain, and also ordered Zhang Liang to lead 40,000 troops aboard 500 warships to go to sea from Laizhou (Yexian in Shandong) and go straight to Pyongyang. It can be seen that the Tang dynasty had an extremely strong shipbuilding capacity. By the Song dynasty, the provinces of the southeast had all built large numbers of official and private shipyards. The number of ships built each year kept increasing, and Mingzhou (Ningbo in Zhejiang) and Wenzhou alone could build 600 ships of all kinds a year. The shipyard at Jizhou (Ji’an in Jiangxi) even set a record of an annual output of more than 1,300 ships.

Third, shipbuilding techniques became more and more advanced. Tang dynasty boats and ships already used an advanced joining technique of nailing and tenoning, which greatly raised the strength of the ship. In March 1960 a Tang-dynasty wooden boat was unearthed at Shiqiao town, Yangzhou city, Jiangsu province, and in 1973 another Tang-dynasty wooden boat was unearthed at Rugao county, Jiangsu province. These two boats both used tenon-and-nail joining technology, and the boat unearthed at Yangzhou even used the technique of flush joining by slanting iron nails, which is more advanced than the lap joining by straight-through iron nails used in the wooden boat unearthed at Rugao. Meanwhile, at the same period, the countries of Europe were still using the primitive method of lashing hull planks together with leather thongs and ropes. The large seagoing ships of the Tang dynasty were also built with watertight bulkheads. The Tang-dynasty wooden boat unearthed at Rugao had nine watertight compartments. In 1974 the Song-dynasty wooden ship unearthed at Quanzhou Bay in Fujian province also had watertight compartments. The use of this craft and technology greatly strengthened the ship’s resistance to sinking, and especially strengthened the transverse strength of the hull. It was a layer of watertight bulkheads enclosed by the bottom and the ribs on both sides together with the cross-beams under the deck planking. The bulkheads forward of the midship were all installed in front of the ribs, while the bulkheads aft of the midship were installed behind the ribs; this method of installation could prevent the bulkheads from shifting, and the ship’s sides and the bulkhead planks were closely joined together, firmly supporting the two sides and strengthening the transverse strength of the hull. Because the firmness and sinking resistance had been strengthened, it was possible to set more masts and sails, which was better suited to ocean navigation. In building and repairing ships, the Song dynasty had begun to use the shipbuilding dock, craftsmen could already, according to the different requirements for a ship’s performance and use, draw ship plans for construction or first make a model of the ship and then enlarge it for building. The Song dynasty also inherited and developed the wheel-ship manufacturing craft of the Southern Dynasties. The wheel ship is a kind of warship with wooden paddle wheels on the two sides of the hull, treaded by human power, which can make the ship sail when there is no wind. The wheel ships used by the Yang Yao uprising army in the south of the Southern Song were two or three decks high and could carry a thousand or more people, the largest having 32 wheels. In fighting the government forces, the wheel ships of the Yang Yao uprising army showed great might. Ancient ships were mostly sailing ships, and when meeting no wind, a head wind or adverse tide it was very difficult to sail; the wheel ship overcame these difficulties to a certain extent. It was the original form of the “paddle-wheel steamer.”

The boats and ships built in the Tang–Song period were not only of many kinds and large in size, but also had many merits such as advanced craft, solid structure, large load, fast sailing, and safety and reliability, and enjoyed a high reputation internationally. From the 7th century onward, Chinese ocean-going fleets appeared ever more frequently on the vast, surging oceans. Foreign merchants traveling to and fro in Southeast Asia and the Indian Ocean area were all glad to ride in China’s large seagoing ships, and praised Chinese shipwrights in the language “the most advanced shipbuilders in the world.”

The shipbuilders of the Tang–Song period, while preserving the traditional ship types, also paid attention to studying and trial-producing new ship types; for example, the “haiqu” ship created in imitation of a seabird, with floats fitted on both sides, which had good stability to suit sailing at sea and could sail in rather large wind and waves. According to documentary records, the “haiqu” ship had a low stern and a high bow, large in front and small behind, and the two side floats were shaped like the wings of a seabird, with good stability and not easily capsizing; this is the earliest record of a ship stabilizing device, while records of lowering a ship’s center of gravity to increase its stability are earlier still (see Figure 8.3).


[Image — Figure 8.3: A typical boat of the Tang–Song period. A line-and-tone illustration of a flat-bottomed Chinese sailing junk with a high stern, a cabin, and a large battened sail on a tall mast.]



The Tang-dynasty Li Gao played a connecting role, linking what came before and after, in the development of the wheel ship (also called the wheel-and-paddle ship, a human-powered “paddle-wheel ship”). The wheel ships he built, propelled forward by treading with human power, can be regarded as forerunners of the later mechanically driven paddle-wheel ships.

By the Song dynasty of AD 960–1279, wheel ships had developed greatly. The giant wheel ship built by the foreman Gao Xuan was 20–30 zhang long (about 60–90 meters) and had 23–24 paddle wheels. Among the ten-odd wheel ships he built, the two-wheel and four-wheel ships were the commonly used small and medium combat wheel ships. The “Flying Tiger warship” built by Wang Yanhui, with 4 wheels at the sides and 8 blades on each wheel, was very nimble and was typical of commonly used wheel ships. The warships with which the naval forces of the time were equipped also included the sea-eel (a warship imitating the shape of a sea fish), the double-wheel, the ten-oar and the sand-proof flat-bottom, and various other kinds of warships, for use in dispatch for river and sea defense. In 1130, among the wheel ships used by the Yang Yao uprising army, the largest was about 110 meters long, was fitted with 24 wheels, and could carry more than 1,000 soldiers. The appearance of the wheel ship marks the highest level of ancient human-powered propulsion of ships in terms of speed.

Feng Zhan, commander of the Southern Song naval force, combining the strengths of several ship types, built a multi-oared ship with “a lake boat’s bottom, a warship’s cover, and a seagoing ship’s bow and stern,” 8 zhang 3 chi (about 25.5 meters) long, using 42 oars and carrying 200 armored soldiers, suitable for use on rivers, lakes and the sea alike.

There was also a kind of “boyu” (鲌鱼, culter-fish) boat at that time, with a small square bow and a broad pointed stern; the broad stern could divide the water, and the small bow with its pointed bottom greatly reduced resistance. This boyu boat, 5 zhang (about 15.36 meters) long and able to carry 50 people, is a relatively early recorded example of a fishing boat used as a warship.



(III) The Yuan–Ming Period (13th to 16th Century AD)

From the standpoint of shipbuilding, the Yuan–Ming period refers to a historical period from the 13th to the 15th century AD. In the Yuan–Ming period our country’s shipbuilding reached its third peak. Because the central government of the Yuan dynasty regularly relied on maritime shipping, mainly of grain, and moreover inherited and developed the advanced shipbuilding crafts and technology of the Tang and Song, it built large numbers of ships of all kinds, whose quantity and quality far exceeded the preceding dynasties. In order to conquer the Southern Song, in AD 1270 (the seventh year of Zhiyuan under Kublai Khan), Kublai suddenly ordered the building of 5,000 warships; three years later he again ordered the building of 3,000 warships, and only these two builds produced 8,000 warships. By this time the Yuan army was already able to build several thousand warships for a single campaign. In addition there were a great many civilian boats scattered across the country. The Italian traveler Marco Polo once saw, at the mouth of the former course of the Yellow River (about 70 km south of today’s Suqian county in Jiangsu), “more than 15,000 ships belonging to the Great Khan, which were built to transport troops to the islands of India when necessary, since this place is only a day’s journey from the sea.” By AD 1285 (the 22nd year of Zhiyuan under Kublai Khan), in order to transport grain by the Jizhou River, 3,000 grain ships were built at one time. The Yuan dynasty also set up 424 water post stations along the sea and land routes, with 5,921 boats used exclusively for mail. All this fully shows the Yuan dynasty’s strong shipbuilding capacity. In the Yuan dynasty, Arab ocean-going voyages gradually declined, and the ships sailing in the South Seas and the Indian Ocean were almost all Chinese four-masted ocean-going ships. China held first place in the world in navigation ships, and their performance was far superior to Arab ships. The great development of Yuan shipbuilding created very favorable conditions for the Ming dynasty’s building of five-masted warships, six-masted passenger ships, seven-masted grain ships, eight-masted horse ships and nine-masted treasure ships, and ushered in a new high tide of our country’s shipbuilding.

According to some new archaeological discoveries and ancient records, the Ming dynasty’s shipyards were unprecedented in history in the breadth of their distribution, the size of their scale and the completeness of their equipment, and reached the highest level in the history of ancient Chinese shipbuilding. The main shipyards included the Nanjing Longjiang shipyard, the Huainan Qingjiang shipyard, the Shandong Beiqinghe shipyard and others, all of very large scale. For example, the Longjiang shipyard’s annual output alone exceeded 200 ships, and it was also famous for building large seagoing ships. In 1957 an enormous rudder post more than 11 meters long was unearthed at the site of the Nanjing Longjiang shipyard, an amazing sight. Again, the Qingjiang shipyard had 4 head yards and 82 branch yards, with more than 3,000 craftsmen, and its scale was also considerable. The Ming shipyards also had handicraft workshops attached to them, processing sailcloth, ropes, iron nails and other parts and components, and had storage yards piled with timber, tung oil, hemp and the like. At that time there was also a set of strict management systems for the acceptance of shipbuilding materials and for the repair and delivery of ships. It was with such a mighty shipbuilding foundation that the Ming dynasty’s Zheng He voyages of seven expeditions to the Western Oceans could be undertaken. The treasure ships of Zheng He’s fleet were up to 44 zhang long and 18 zhang wide. Even calculating one zhang as two and a half meters, the length of such a treasure ship exceeded 100 meters. Among the fleet, even a medium-sized ship was 37 zhang long and 15 zhang wide. No wonder eyewitnesses described it as “of imposing bearing, huge and without rival; its sails, canvas and anchors could not be moved without two or three hundred men.” It is also said that there were as many as 12 sails on a ship. The advanced navigation and shipbuilding technology of the time included watertight bulkheads, the compass, the log-line method of calculating distance, sounding instruments, the “guide-star board” (牵星板) and the recording of routes and the drawing of sea charts. Zheng He’s first expedition fleet is said to have had 62 ships of this kind.

According to the different uses and the geographical features of different waters, China’s shipbuilders through the ages designed and built many different types of vessels in accordance with local conditions. After 2,000–3,000 years of continual development, improvement and perfection since the Spring and Autumn and Warring States periods, by the Ming dynasty the various kinds of ships had basically been settled. The types and names of ships in ancient China were many and varied, but broadly speaking, by the shape of the ship’s bow they can be divided into the two great categories of pointed-bow and square-bow, and by the style of the ship’s bottom into the two categories of pointed-bottom and flat-bottom.

The sand boat (shachuan) is the representative of the square-bow, flat-bottom ship. The history of the sand boat can be traced to a very remote age; in the unearthed dugout canoes and in the oracle-bone inscriptions one can already see its characteristics of flat bottom, square head and square stern. In Rizhao in Shandong and other places there are many sand boats, resembling the boat type left behind by King Goujian of Yue when he moved his capital from Kuaiji to Langye, which may be called the forerunner of the sand boat. According to the Kangxi-era Gazetteer of Chongming County: “The sand boat is named for Chongming sand. Taicang, Songjiang, Tongzhou and Haimen all have them.” It can be seen that the sand boat arose in the Tang dynasty (see Figure 8.4).


[Image — Figure 8.4: A typical sand boat. A black-and-white photograph of the bow of a large flat-bottomed sand boat with a tall hull, with several tall masts rising behind it.]



The characteristics of the sand boat are its flat bottom, suited to travelling on sandbanks and guarding against shoals, so that it can “sit” on a sandy beach. “Jiangnan sand boats going to Shandong rely on sailing over the sands and mooring on them, and because the boat has a flat bottom, there is little to hinder it” (Rizhi lu jishi), and so it is also called the “sand-proof flat-bottom.” The sand boat’s deck is broad and flat, its freeboard is dry, and it has the advantages of being wide, large, flat and shallow, suited to sailing in shallow-water channels, with fairly good stability. The ship uses large beam arches so that the deck can quickly shed waves, and the hull also adopts watertight-bulkhead structure. The ship’s sides use large strakes (wales); medium and large sand boats have four to six large wales on each side, pressed from the gunwale down to the stern, to increase the strength of the structure. The treasure ships with which Zheng He of the Ming dynasty sailed to the Western Oceans were the outstanding examples among sand boats. Generally speaking, the sand boat was seen mostly in the ports north of Hangzhou Bay and on the inland-river and coastal routes.

The Fu ship (fuchuan) and the Guang ship (guangchuan) are the representatives of the pointed-bow, pointed-bottom type. These ships, famous by their places of origin, are very well suited to the geographical environment of southern China, with broad waters and many islands, and the two types also have subtle differences.

The Fu ship type has a pointed bow and a pointed stern, with a broad, upturned head and tail; the stern structure is horseshoe-shaped, and the two sides bulge outward with guard planks (see Figure 8.5). The sides are reinforced with open-grained, thick plank, giving relatively good strength. The compartments have watertight-bulkhead structure, and the hull is pointed below and broad above, a pointed bow and pointed stern good at breaking waves, with deep draft and good stability, easy to steer and turn, convenient for sailing in narrow channels and channels with many reefs. Some of the bow and stern compartments are movable water compartments, also called buoyancy compartments or anti-rolling compartments. As the bow and stern rise or fall, the water in the movable compartment can flow out or in, reducing the ship’s rolling and keeping the ship in balance. The timber used was mainly of fine wood such as pine, fir, camphor and nan, abundant where Fujian shipbuilding flourished, and the type was commonly seen in the ports and on the coastal routes south of Hangzhou Bay.


[Image — Figure 8.5: A typical Fu ship. A color photograph of a model of a Fu ship with a curved, upturned bow, a covered deck and masts.]



The Guang ship type has a long, pointed bow, fairly deep draft, small beam arch, a deck with little camber, good adaptability and fairly great endurance. The transverse structure of the hull is made up of closely spaced ribs and bulkheads; its longitudinal strength relies on the keel and the large strakes. The Guang ship’s materials mostly use lychee wood and camphor of Guangdong, as well as ebony, and it sailed mainly in the southern ports of our country and on the South China Sea routes.

In sum, after the two peak development periods of the Qin–Han and Tang–Song periods, the Ming dynasty’s shipbuilding technology and craft again made great progress, reaching the summit of the history of ancient Chinese shipbuilding. The great achievements of Ming shipbuilding were long praised by countries all over the world, and were also a huge contribution of the Chinese people of all ethnic groups to world civilization. It was only after the rise of European capitalism and the appearance of modern mechanically powered ships that the long-held advantage our country enjoyed in shipbuilding technology gradually disappeared, though by then history had already entered the modern age.




II. Ancient Western Ships

The West2 is the region where plank-joined wooden ships first appeared in the world. According to examination, the “Sun boat” found near Sohag village, 400 km south of Cairo, buried about 3000 BC, is the oldest known plank-joined wooden ship in the world. But for various reasons, before the 6th century BC the development of ancient Western ships was not rapid and the technical level was not high. It was only after the 6th century BC, by drawing on the advanced shipbuilding technology of the East, that the development level of ancient Western ships caught up.


(I) Western Shipbuilding Techniques

After the 6th century BC, the advanced technologies the West drew on from the East were broadly in five areas: the sail, the rudder, plank-joining craft, watertight-bulkhead technology and ship type.

1. The sail

The first shipbuilding technology Europeans learned from the East was the “sail,” including two kinds, the “triangular sail” (triangular sail) and the “fore-and-aft sail” (fore-and-aft sail). The sail Europeans had originally used was always the “square sail,” that is, a square sail installed transversely. Around the 6th century, influenced by the Arab “single-masted triangular-sail ships” (dhows) of the Indian Ocean, the Red Sea and the Persian Gulf, Mediterranean sailors gradually replaced the square sail with this relatively easy-to-handle triangular sail. By the 9th century, the Mediterranean region could hardly see a trace of the square sail. Incidentally, although the invention right of this sail should belong to the Arabs, in Europe it was called the “Latin sail” or “lateen sail” (the “large triangular sail”). As for the “fore-and-aft sail,” the Chinese had already been using this kind of sail as early as the 3rd century BC (the Warring States period), but it was not learned by Europeans until the 13th century. Before this, the “triangular sail” that Europeans had learned from Arab sailors, although relatively easy to handle, was still installed transversely and could use only a following wind; it suited the northern Indian Ocean, where the trade wind (monsoon) blows steadily, but was not very suited to the Mediterranean and other European seas where the wind direction is changeable. The fore-and-aft sail, on the other hand, uses the principle of resolution and composition of forces, and can “sail with an eight-sided wind,” being unable to sail only in a “head wind.” However, by the 16th century, because the method of “tacking to use the wind to fight it” (调戗使斗风) appeared, one could also sail against the wind. What is called “tacking” (调戗) means adjusting the bow direction to turn a head wind into a side-oblique wind, so that the ship can also advance on a zigzag course.

2. The rudder

A necessary condition for using the fore-and-aft sail is to be able to adjust the ship’s heading flexibly. In China, this was achieved by using the “rudder” (duo; rudder, full name stern rudder) fitted at the stern. In modern Chinese there is an idiom “jian feng shi duo” (“see the wind and use the rudder,” or “kan feng shi duo”), which is an idiom that comes from a colloquial saying (vulgar tongue) rather than from a literary allusion; its original meaning is to adjust the ship’s course by steering the rudder according to the wind direction. It originally had no derogatory sense; unfortunately, it is now often used to refer to the slippery, worldly-wise practice of having no principles and bending with the wind. In ancient times the character for rudder was also written as 柂, 柁 and 杕. In the Eastern Han, Liu Xi’s Shiming explains the character for “ship” this way: “its tail is called 柂.” The Yupian of the Northern and Southern Dynasties (AD 543) says: “The duo is what rights the boat.” It also says: “The 杕 is the small pole of the boat’s stern.” These written records show that the Chinese invented the rudder very early, and the archaeologically discovered evidence of rudder use is even earlier: wooden ship models have been unearthed from Western Han tombs in Guangdong, Hubei and other places, with rudders fitted at the stern of the ships. But the rudder reached Europe rather late, probably in the 12th century AD. Before that, Europeans had always used side oars to control direction, which was far less efficient than using a rudder. The rudder can be said to be the second shipbuilding technology that Europeans learned from China.

After learning to use sails (triangular sail, fore-and-aft sail) and rudders, sailors could use the force of the wind much more freely, which led to an increase in the number of masts and sails on a ship, particularly of sails in a fair wind, because using several relatively small sails is easier to handle than using a single large sail. The “caravel” was just such a light multi-masted sailing ship. It usually had three masts, the foremast (fore mast) and mainmast (main) carrying square sails and the aftermost mast (mizzen) a triangular sail. Some also set up a fourth mast, also with a triangular sail. Some ships also had a bowsprit (bowsprit) extending forward from the bow, with a small sail set on it, and a topsail (top sail) above each of the mainmast and foremast. In this way they could both make full use of wind power, with speed, and be relatively flexible and easy to handle, able to sail under various wind conditions. It should be noted that wind blowing on the upper part of a sail, besides producing horizontal thrust, also produces upward lift. When the lift is small it is helpful to the ship’s sailing, but if the lift is too great, it may cause the ship to capsize. Using triangular sails and topsails can reduce lift and help the ship sail steadily.

3. Plank-joining craft

Before the 12th century, the countries of Europe had always used the ancient method of lashing together with leather thongs and ropes to join hull planks and build ships. China’s shipbuilders had already begun, from about the 7th century (corresponding to the Tang dynasty), to use the joining craft of nailing and tenoning. Using this craft greatly raised the strength of ships, and ship sizes could be made very large. In March 1960 a Tang-dynasty wooden boat was unearthed at Shiqiao town, Yangzhou city, Jiangsu province, and in 1973 another Tang-dynasty wooden boat was unearthed in Rugao county, Jiangsu province. Both of these wooden boats used tenon-and-nail joining technology, and the wooden boat unearthed at Yangzhou even used the flush-joining technique with slanting iron nails, more advanced than the lap-joining technique of straight-through iron nails used in the wooden boat unearthed at Rugao. It was not until the 12th century that Europeans began to adopt the joining craft of nailing and tenoning, raising the strength of ships. By the 13th century, the Spanish and Portuguese began to build a kind of light ship called the “caravel,” at first used mainly as fishing vessels (fishing vessels), and because of their good performance, soon widely applied in other fields. Bartolomeu Dias discovered the Cape of Good Hope in 1488, Christopher Columbus discovered the New World in 1492, Vasco da Gama crossed the Indian Ocean to reach Asia in 1498, and Ferdinand Magellan completed the first circumnavigation in 1519–1522, all using this kind of ship. It should not be forgotten that Europeans’ ability to build such ships is related to their having learned many things from the East, especially from China’s navigation technology.

Europeans began to build relatively large ships after Columbus discovered the New World and plundered vast wealth there. Roughly from the middle of the 16th century, Spain organized huge fleets, which shuttled twice a year between the east and west shores of the Atlantic, bringing back the plundered treasure from the American colonies.

To protect the transport fleets from attacks by pirates and the ships of other countries, the Spanish built a kind of warship called the “galleon,” which in fact was only a large multi-masted ship developed on the basis of the “caravel.”

4. Watertight-bulkhead technology

In fact, learning to use sails (triangular sail, fore-and-aft sail), rudders and plank-joining craft were all collective acts, and it is hard to determine exactly who learned them from the East and when; only for the watertight-bulkhead (watertight bulkheads) technology can the specific person who introduced it be determined, and that was Samuel Bentham (Samuel Bentham, 1757–1831). In 1795, while designing ships for the British Royal Navy at the order of King George III of Britain, he introduced from the East the fourth navigation technology, watertight-bulkhead technology. Using watertight bulkheads not only greatly increased the strength of the hull, but, more importantly, kept the whole ship from being flooded by water if damaged in one place, which would make it hard to seal. With watertight bulkheads, European ships can be said to have reached the highest level of sailing-ship manufacture at that time.

5. Ship type

The fifth navigation technology that Europeans learned from the East came even later, after the Opium War. Originally, in the design of ship type, although Europe and the East both used the principle of bionics (bionics) to design the hull in streamlined form, they imitated different objects: Europeans imitated fish, whereas the Chinese imitated waterfowl. As a result, the widest part of a European hull lay in a position forward of midship, while the widest part of a Chinese hull lay in a position aft of midship. Later research in fluid dynamics proved that the Chinese way was more scientific, because ships generally do not swim in the water like fish, but glide at the interface between the two media of water and air, like waterfowl (for example ducks and geese). After recognizing this, Western ships also, like Chinese ships, put the widest part in a position aft of midship.

In ancient Chinese shipbuilding technology, the only thing Europeans did not learn was probably the sculling oar (scull). China began to use the sculling oar as early as the Western Han (around the 1st century BC). When rowing with an oar one must return the oar, and returning the oar means lifting the oar out of the water, which is both wasted effort and wasted time, whereas the sculling oar rows continuously, using the principle of a fish propelling itself by waving its tail, hence the saying “one sculling oar is worth three oars.” Europeans only very late began to consider using the Chinese sculling oar to replace their oars, but soon afterwards people invented the paddle wheel (paddle wheel), with higher propulsive efficiency, and it was no longer a matter of replacing oars with the sculling oar. It should be pointed out, however, that the true inventors of the paddle wheel were also the Chinese, earlier than the Frenchman Marquis (de Jouffroy) by more than a thousand years. The Old Book of Tang, Biography of Li Gao records: “Fitted with two wheels that were trodden, it flew with the wind and drove the waves, swift as hoisting sails and mats.” It can be seen that by the Tang (8th century AD) China already knew how to use a foot-trodden paddle wheel to replace the hand-pulled oar. The paddle-wheel boat was called the “wheel boat” (che chuan) in ancient China, and according to record, in the 12th century the water battle between Yue Fei and Yang Yao of the Song dynasty was a great battle between wheel boats.



(II) The Representative of Ancient Western Ships: The Mediterranean Oared Sailing Ship

Surveying the development of ancient Western ships, there is one kind of ship that can be called an “evergreen tree,” dominating the seas for nearly 3,000 years, and this is the Mediterranean oared sailing ship known as the “galley.”

The “galley” is called galley in English. This is a ship type that is long and narrow with low freeboard, and with rowing as its basic means of propulsion. Although it was also equipped with sail gear, this was only used on long voyages to let the rowers conserve their strength and to assist propulsion when necessary.

The forerunner of the “galley” was the oared ship. Oared ships had many types; by the number of oars there were single-oared ships, double-oared ships and multi-oared ships. By the length of the oars there were short-oar ships and long-oar ships; the funerary ship of Pharaoh Khufu in the golden-pyramid tomb of Egypt, 5,000-odd years ago as described above, a funerary ship buried as a burial object of the pharaoh, was a kind of oared ship fitted with long oars.

By the arrangement of oars there were single-bank, double-bank and multi-bank oared ships. On double-bank and multi-bank oared ships, the rowers sat on the long benches on each level of horizontal deck and rowed. In the Aegean region, the Cretans were also the earliest seafaring people, and their oared ships may have absorbed the shipbuilding techniques of Egypt and Phoenicia. The Cretan warships were fitted with 44 rowers, who sat on the long benches of the upper horizontal deck and rowed. The Phoenicians were the first to separate the building of merchant ships from that of warships, and built ships of different uses according to the different sailing areas and the distance of the voyage. And Phoenician warships had their oars arranged in two tiers. Later further developments brought still more tiers of rowers.

Oared ships have the following characteristics: first, the hull is slender, with a pointed front, so that the bow has a good wave-breaking effect. Second, other propulsion devices can be fitted on the oared ship, for example a sail, making it an oared sailing ship. The sail generally fitted on an oared sailing ship is the triangular sail, so that a good speed can be obtained even against the wind.

The oared ship has a long history and wide uses. The oared ship can serve as a transport ship; for example, in the 16th century the Venetian merchant oared sailing ship used in the Mediterranean could carry 250 tons of commodities, for commercial transport. The oared ship can also be used for fighting, becoming a military oared sailing ship; during 1290–1540 the popular military oared sailing ship was the three-bank oared ship. On each side of the hull were 25 to 30 rowing benches, and on each bench sat 3 rowers, each rowing one oar. The oars of each “trio” of rowers were in the same horizontal plane.

Because the hull is relatively narrow, with shallow depth of hold and low freeboard, the stability and seaworthiness of oared ships were extremely limited, and they could often be used only on inland rivers or near the coast.

From oared ships to oared sailing ships there was a long process of evolution. The Mediterranean oared sailing ship evolved from the Phoenician (located in the region of today’s Lebanon) ship. But what the Phoenicians and Phoenician ships looked like has always been veiled in a layer of mystery. We can hardly see the specific image of the Phoenician ship now, and can only infer from the Greek ships that took the Phoenicians as their teachers what the model of the Phoenician ship should have been.

The Greeks created the glory of the “galley.” As early as 2000 BC the Greeks had turned shipbuilding into a pillar of the national economy. The southern Greek port city of Corinth was the Greek shipbuilding center for a long period, with many shipyards. These shipyards, under Athenian control, could in the space of a year build 360 three-bank oared ships, plus 50 four-bank oared ships and 7 five-bank ships. The Greeks inherited and developed the Egyptian shipbuilding methods. The Egyptian method of laying planks was still preserved, but the joining of planks was improved with a new method: using tongues and mortises to join many pieces of wood into a clinker-like (staggered-head) composite plank, and then fixing these composite planks to the ribs with wooden nails. The stern of Greek ships still preserved the model of Egyptian ships’ upward-curving extension, and had decorative patterns (see Figure 8.6).

The Greeks gave the ships they built a very distinctive name, “galley” ships. “Galley” refers not to a single type of ship but to a class of ships: ships with two, three, four or even five banks of oars were all uniformly called “galleys,” as long as they were built by the Greeks. Of course, some scholars have also pointed out that the so-called two-bank or five-bank oar arrangements were in fact merely a matter of 4–5 people rowing each oar. The large number of oars meant a ship could either sail fast or turn fast. And so a star of its age at sea, the “galley,” stepped onto the stage of history. As a ship basically propelled by oars, the “galley” was handed down from generation to generation, had a long source and course, and played a very special and important role in Mediterranean history.


[Image — Figure 8.6: An imagined picture of a “galley”. A black-and-white engraving of a large many-oared galley with a banner and rows of oars along its side, a Latin-script caption across the top, and a smaller sailing vessel at the left.]



Besides the Phoenician “galley,” in this period the “dromon” (乔艋) ship appeared in Byzantium, the “galea” (加利) ship in Venice, and in the Roman Empire the “Liburnian” (利勃尼亚) ship and the later-developed “galleass” (加利斯). Although these ships were larger or smaller, apart from changes such as the successive disappearance of the ram, the gradual changing of the square sail to an oblique triangular sail, and the change of side steering oars to stern rudders, their basic form was ever the same in essence, always that model. The military version of the “galley” is also the most common version we see today. It had no deck, and on the center axis from the bow to the stern there was a long gangway raised above the rowers’ benches. A small number of “galleys” were also used for commercial passenger transport, and on these ships, of course, oars and rowers were also kept, but there was no beaked prow and the lines were rather fuller.

The Romans, who later settled there, from the 3rd century BC and for the following 500 years, turned the Mediterranean into a great lake across which regular merchant sailing fleets and ill-intentioned naval warship fleets raced. In the end the Romans became the masters of the Mediterranean. At first, because it was just the founding period of Roman culture, the Romans’ main energy was concentrated on land, not the sea. But because of their political ambition and desire for expansion, together with the objective needs of social development, they very soon felt the need to solve the problem of sea power. They made up their minds, and in about 100 years became the masters of the sea, an effect and position roughly comparable only with the British maritime hegemony about two thousand years later. Of course, the Romans lacked a maritime tradition of their own, but they made full use of the experience of the Greeks and the Phoenicians. After obtaining the actual Phoenician warship and shipbuilding technology, adding the experience of the Greeks, the Romans built their own fleet. Facts proved that the Romans “surpassed the blue from the indigo” (the pupil surpassing the master); they developed sailing technology, just like the contribution the British made later. They invented multiple masts and the yard-arm sail. After several centuries of effort, Roman cargo ships had gradually grown to be able to carry 1,600 tons of cargo and to cross the Mediterranean at a speed of 6 knots.

At the height of the Roman Empire in AD 200 and the end of the peaceful period, they had already completely lost vitality in the innovation of navigation technology, because the Roman Empire had already beaten “the world” without a rival. They were masters not only of the Mediterranean but also of the North Sea. Their warships, apart from patrol, no longer had combat missions. This situation continued until the 5th–6th centuries AD, when the Romans in the North Sea finally met a challenge. North Sea ship types produced under different cultural backgrounds suited the sea conditions there, whereas the Romans and Roman ships, accustomed to the calm Mediterranean, were constantly tested by all sorts of dangers, and this also made the Romans’ maritime hegemony stop its steps. There was no development at sea, but historic change took place on land. Frequent turmoil and barbarian invasion resulted in the complete collapse of the once-prosperous Roman Empire. The cultural center, like a clock pendulum, moved again eastward from the Italian peninsula, but this time it reached Byzantium (today’s Istanbul in Turkey). The mark of the Byzantine fleet was the “dromon” (乔艋) ship, a large oared sailing ship. Its basic model had no fundamental difference from the oared sailing ship created by the Greeks and later modified by the Romans, the only difference being important improvements in the sail. At the end of the Middle Ages, first in Byzantium, then in Venice, Genoa (a port city-state in northwestern Italy), Spain and the Arab regions, the sail was gradually changed into the oblique-yard large triangular sail. And, with the expansion of the Arabs, all the countries they reached adopted this oblique-yard large triangular sail. Even round-hulled cargo ships with higher freeboard soon came to be fitted with this oblique-yard triangular sail. The characteristic of the triangular-sail rig is a long yard, the middle of which is hung from the head of the mast, while the end of the yard near the hull slants downward and is fixed by rope. The other end tilts upward and can swing around the mast to either side of the ship. In this way, the sail itself can effectively obtain balance and enable the ship to sail close-hauled in head-wind conditions.

Powerful city-states, such as Genoa and Venice (both now in Italy), began to use criminals and slaves to force labor. Large numbers of oarsmen, like sardines in a can, were crowded in narrow space and, under the threat of the whip, worked together in time with the beat of the drum, their “muscle engine.” Nearly all the countries that built “galleys” treated prisoners so inhumanely, which made the “galley” the most notorious of all ships in history. Venetian “galea” ships had as many as 240 oars; some “galleys” were even manned by more than 500 oarsmen. The 14th–15th century “galleys” each had only one bank of long oars. The large oars were as long as 12 m and weighed up to 300 pounds, so each oar generally had 3–8 people working it, and the cooperation of the many rowers had to follow a strict rhythm, which varied with the length of the oar. A precise rowing frequency could also reduce the distance between the rowers’ seats to a minimum. In this way the greatest number of rowers could be crowded into the smallest space on the ship, producing the greatest driving force. At full speed a frequency of 22 strokes per minute could be obtained, and for a short time a frequency of 26 strokes per minute could even be obtained. On long voyages the average speed was about 4.5 knots (2.3 m/s), and the short-time maximum speed about twice that. The peak and decline of the “galley” happened exactly in Venice, where it reached its highest stage of development, and its design, maintenance and rowing techniques all reached an almost perfect peak. In the 14th century a number of arsenals were established which took on the functions of batch manufacture and upkeep of “galley” fleets. Large stocks of spare parts were stored here, and when war came, within two days a complete fleet ready to fight could be fitted out. The large Venetian “galleys” (with 32 rowing benches per side) were imitated by the main European countries; besides the later-developed “galleass,” there were many different types of small “galleys” among these ships, including the “brigantine,” “frigate,” “galiot” and “sagit” peculiar to the Mediterranean. Gradually, ship types such as the “carrack” and the later “galleon” rose like shining stars, and became the commonly adopted ship types among the armed merchant ships and warships of the long-distance voyages across the Atlantic and the Indian Ocean.

At the beginning of the 16th century, the great modern enterprise of navigation exploration had already begun, opening up the sea routes of global trade and, through maritime trade, spreading Western civilization among the other peoples contacted. It is said that great improvements in ships made these sea voyages possible. Is that really so? If it is, what improvements were there? These questions are of vital importance. We often hear that because of the fitting of heavy guns to ships, warships became more awe-inspiring. Henry VIII is said to have been praised for taking this step. Is there evidence for such a view? First, let us briefly review the ship types engaged in trade and fighting in European waters at the beginning of the 16th century.

The large oared sailing ship was the traditional Mediterranean warship, but by the 16th century this class of warship was already greatly different from the ancient. The deck of the typical large oared sailing ship produced by the Mediterranean shipyards was 120 feet long, the beam 15 feet; this class of warship was light in build, its frame composed of keel and ribs, covered on the outside with hull planking joined edge to edge, which the French called flush (carvel) construction in the north. The deck stood only 5 or 6 feet above the keel. During 1290–1540 the popular military oared sailing ship was called the three-bank oared ship. On each side of the hull were 25 to 30 rowing benches, and on each bench sat 3 rowers, each rowing one oar. The oars of each “trio” of rowers were in the same horizontal plane.

The deck of the typical oared sailing ship was single-level, divided into 3 parts: the bow was the fighting platform, the stern was the poop deck and cabins, and the middle was where the rowers rowed, divided into left and right halves by a gangway down the middle. On both sides, the outrigger frames supporting the oars extended the sides, providing a suitable lever system for the rowers when rowing. In this way, within a hull of 15 feet at its widest, a space of 22 feet × 106 feet was available for the rowers’ use. The aft ends of the seats inclined inward. Each oar was 29–32 feet long and weighed 120 pounds. About one-third of the oar’s length was inside the ship, to balance the weight of the part outside. In front of the benches there were some low steps so that the rowers could climb up and put the oar blades in the water while leaning their bodies back, with their feet planted firmly on the steps.

The ship’s single mast carried a large triangular sail (also called the “Latin sail”), the typical Mediterranean triangular sail. This sail allowed the rowers to rest when the ship sailed with a following wind in the oared ship, but in battle the sail was furled and hoisted up. One large gun and a few small guns fired at the enemy from the bow platform of the ship. At the head, above the waterline, the prow carried a ram or pointed iron spur. The military oared sailing ship was steered by a rudder hung from the stern post. In battle it drove toward the enemy ship, guns firing together, in confusion, the rowers rowing hard so that the iron spur of the prow rammed into the upper working area of the enemy ship; at this time the iron spur served as a bridge, and soldiers boarded the enemy ship over it. Unlike the traditional oared sailing ships, the later ships had no underwater iron ram, and its rowers were in fact all slaves, that is, criminals or prisoners of war, rather than volunteers who could obtain extra allowances through such labor. In the series of wars between Christians and the Turks, the lot of the large numbers of slave rowers was miserable. Yet the officers, sailors and soldiers (about 50 in all) lived hardly any better than the 150 oarsmen. The stern cabin had rooms prepared for the captain, and his large cabin was often used as the daily dining room. The rowers spent all their days with the benches, drifting at sea, driven about by whistle blasts, and when tense or when the officers wanted to encourage courage they were lashed with whips, or given wine to taste.

Such an oared sailing ship did not have good seaworthiness even in the Mediterranean, and still less on the Atlantic. When sailing, the ship had to bear the weight of the guns near the bow, and in a following wind was also affected by the outrigger supports and the oars. But this class of fleet accomplished many tasks in coordination, and in calm weather they were still easy to handle, and their targeted and accurate fire would bring to mind a modern warship with steam power.

There were also some smaller oared ships at that time, such as the Spanish two-masted fishing boat, the two-masted small sailing boat and the fast pursuit boat. These names are of interest mainly because they were later taken into use again with changed meaning. This class of military oared ship could also be used to carry valuable fine goods and important passengers. To carry valuable Eastern goods, some merchant oared sailing ships of greater capacity were designed. These goods were still carried overland to the Levant, and then by sea route from the eastern Mediterranean to western Europe.

In 1500, the best merchant ships in the world were perhaps the large merchant oared sailing ships, most of which were then built in Venice, with decks able to load about 250 tons of goods. The length of this merchant oared sailing ship was 6 times its beam. The length-to-beam ratio of military oared sailing ships was 8:1. These ships had 3 masts and 3 large triangular sails. In fact, although called oared ships, by 1500 it was difficult to row this kind of ship, so the oars kept were used only in emergencies or in entering and leaving port. However, this propulsion arrangement gave the merchant oared sailing ship basically the advantage of completing its transport plan on schedule, and so it was more reliable than ships propelled by sails alone. Their oar arrangement had the style of 3 banks of oars, and a single merchant oared sailing ship concentrated 200 oarsmen and gunners. These ships carried valuable cargo and the freight was very high. They were powerful and could resist pirate attack, so some merchants thought there was no need to buy insurance for the cargo carried by such ships.

In the early 16th century, Venetian large merchant oared sailing ships had a high reputation, and on one side kept trade ties with Alexandria and the Holy Land of Palestine, and on the other side kept trade with Southampton and Bruges. But in the second half of the 16th century the oared sailing ship was replaced by the round ship, and only the three-banked oar-and-sail warship, a kind of armed ship with sails that took part in the Battle of the Gulf of Lepanto and the Battle of the Invincible Armada, was used for a while.

Why did confidence in the oared sailing ship decline at that time? A navigation log left by a priest accompanying Sir Richard Guylforde (Sir Richard Guylforde, 1455–1506) on the trip from Venice to Palestine on pilgrimage in 1506 lets us judge the navigation performance of these large ships. For example, the oared sailing ship he sailed on always liked to put into port and stop at night, and when there was no wind or an adverse wind it could only anchor on the sea and rock with the waves. It generally did not use oars much, so could not sail against the wind. When trying to sail in the strait between two islets, on a windless day or when the waves were surging, the oared sailing ship was almost swept ashore by the waves and had to use the oars to be saved, the latter clearly being a remedy for a desperate situation. When the wind rose, the oared sailing ship at the other coast again almost fell easily into the same trouble. If there were enough well-trained oarsmen, the ship’s master would not have to hire a large number of sailors, but for sailing ships often sailing far, using large numbers of slaves was not realistic. The improved round ship, that is, the appearance of the sailing ship, together with the rise in cost for reasons such as the hiring of large numbers of ship’s crew, eventually meant the oared sailing ship was no longer in general use.

In the middle of the 16th century, the rowing method underwent some changes. All the people on the bench rowed the same oar, so the clumsy oared sailing ship could be driven very fast. Sometimes as many as 8 people rowed one oar, but usually 5 people rowed one oar. This class of large oared sailing ship was fully heavily armed, but whether equipped with light weapons or heavy weapons, it could not withstand broadside gun attack from sailing ships. This new all-oared ship fitted with large guns made Mediterranean merchant and military oared sailing ships lose their peculiar advantages, thereby controlling the whole sea area. True, in 1509, Venetian merchant oared sailing ships, under the threat of the enemy, took 31 days and 2,500 miles to sail directly from Southampton to Otranto, but this was already considered a remarkable achievement. However, the Mediterranean powers still kept oared sailing ship fleets throughout the 17th century, even into the early 18th century. When rowing, the slaves gripped the handles fixed on the oar handles of the ship and had to obey the orders conveyed by the sailor’s silver whistle. They had their own epitaph: “If there is really a hell on earth, then hell is on the oared sailing ship; here, one never knows what rest is.”

Of course, in inland seas and coastal regions, the “galley” ship type still existed. In the 16th century a relatively large “galleass” ship was developed, trying to make a last contest between the advantages of the “galleass” and the “galleon” ship types. In the sea battles and hegemony struggles of the 17th century, the stage of the “galleass” even advanced to the shores of Spain and France. Some of them were borrowed from Mediterranean countries, and others were imitations by Spain and France. Sweden and Russia also imitated some “galleasses.” Before 1749, France stationed a “galleass” fleet at Marseille, which was independent of France’s Atlantic fleet, without being subordinate to it, and had its own organization and budget. Until the early 19th century, when the “galleon”-type sailing warship was in its prime, Marseille still kept 15 “galleasses.” In any case, from the standpoint of the history of world naval warfare, the 1571 Battle of Lepanto, in which each of the two sides had several hundred oared sailing ships taking part, marked the last glory and exit of the oared-sailing-ship age. As a symbol, the “galley” could no longer bear the burden of the naval strength of the Mediterranean city-states. From then on, sails and guns replaced oars and boarding combat, and the world’s navies entered the age of the sailing gun-armed warship.

Although in the later period of this era sails appeared and oared sailing ships were produced, in most of the time of this era oared ships still occupied the dominant position, and therefore this era is also called the age of the oared ship.





Section 2: Ancient Maritime (Water-Surface) Forces

The maritime forces of ancient China were called the “zhoushi” (舟师, “boat division”), also called the naval force (shuijun).

Although in China there are records of using boats as early as the war of King Wu against King Zhou in 1027 BC (one account says 1066 BC), at that time boats were used to transport troops and materials, and there is no record of their direct use in combat. The earliest records about the zhoushi (naval force) are found in the Zuo Zhuan, 24th year of Duke Xiang. According to the Zuo Zhuan, 24th year of Duke Xiang it records: “The Viscount of Chu made a naval force in order to attack Wu…” The meaning is that, in order to mount a long-range expedition against the state of Wu (located in the Yangtze lower-reaches river-network region), the king of the state of Chu (located in the middle reaches of the Yangtze) specially issued an order to establish a zhoushi (naval force). This record was written in 549 BC, so it can be seen that the establishment of the ancient Chinese zhoushi (naval force) was no later than 549 BC. In addition, the Yuan-dynasty scholar Ma Duanlin examined that “the Chu use of boat divisions began with King Kang.”3 The first year of King Kang was 559 BC. That is to say, the zhoushi (naval force) of ancient China was established between 559 and 549 BC. At about the same time, the state of Qi, located in the Shandong coastal region, also established a zhoushi (naval force).

The zhoushi (naval force) of that time comprised two parts, transport troops and combat troops. The transport troops were dedicated to transporting troops and materials, and were no different from ordinary civilian boats. The combat troops were dedicated to combat. Since naval (water-surface) combat at that time did not demand a high degree of specialization, the combat troops were mostly converted from land forces: soldiers were assigned to the various warships according to the size of the warship (for example, in the Spring and Autumn and Warring States periods the state of Wu divided its main warships into three ship types, “large wing,” “medium wing” and “small wing”; the “large wing” carried 93 soldiers, who used weapons such as crossbows, long spears and hooked poles, while the “medium wing” and “small wing” carried somewhat fewer soldiers), and then were given a certain amount of training according to the requirements of naval (water-surface) combat, to suit naval (water) warfare. The warships were also sailed by commoner sailors under the orders of the commanders. The scale of a zhoushi (naval force) was usually described by the size and number of its warships (it was in essence “marines” or “shipborne land forces”). In the hegemony wars of the royal houses of that time, the zhoushi (naval forces) of states such as Chu, Wu, Qi and Yue played an important role. China’s earliest naval battle, which occurred in the middle of the 5th century BC, the Yellow Sea naval battle, was carried out by the zhoushi (naval forces) of the states of Wu and Qi.

By about the 3rd century BC, in order to contend for and use the Yangtze River, the states located in the middle and lower Yangtze also each established zhoushi (naval forces) of varying strength. In the famous Battle of Red Cliffs, the number of ships used by the two sides was reckoned in the thousands, enough to show the scale of the naval forces of the two sides at that time. Around the 2nd–1st century BC, after the central regime of the Western Han was established, in order to open up the frontiers and guard the coastal defense, on the basis of absorbing the zhoushi (naval forces) of the various states it established a powerful zhoushi (naval force) of more than 20,000 men and more than 2,000 tower ships. These zhoushi (naval forces) played an important role in the naval (water) battles of pacifying Eastern Ou (an ancient place name, today the area of Linhai in eastern Zhejiang), Minyue (an ancient place name, today the coastal areas of Fujian and Guangdong and southern Vietnam), and attacking Korea.

In the 7th century AD, the strength of the Tang dynasty’s zhoushi (naval force) was also considerable. In the Battle of Baijiang-kou (Baekgang) in AD 663, the combined fleet formed by the Tang zhoushi (naval force) and the Silla zhoushi (naval force) defeated the combined fleet formed by the Japanese navy and the Baekje navy.

By the early 11th century, for various reasons, the strength of the Song dynasty’s zhoushi (naval force) had declined somewhat. In the early 12th century, the Jurchen of the north invaded the Central Plains. Although the Jurchen army defeated the Song army on land and set up the Jin dynasty’s central regime, because the Southern Song regime still retained a relatively powerful zhoushi (naval force), it could only rule by dividing the country along the river. In the meantime they also tried to destroy the Southern Song zhoushi (naval force), but were defeated in the East China Sea naval battle and gave up.

In AD 1270 (the seventh year of Zhiyuan), the Mongols of the north again invaded the Central Plains and set up the Yuan dynasty’s central regime. Drawing on the lessons of the Jin dynasty, they crossed the Yangtze River to conquer the Southern Song regime to the end. Kublai Khan suddenly ordered the building of a navy of 70,000 men, and three years later ordered a further increase of 50,000 to 60,000 sailors, finally achieving the aim of conquering the Southern Song in the Battle of Yashan a few years later.

In the middle of the 14th century the Red Turban uprising broke out in China. In its wars with the Yuan army, the uprising army formed a not inconsiderable navy and won many victories in river and sea battles. After the establishment of the Ming dynasty’s central regime, from the 14th century onward, out of considerations of coastal defense and of holding the feudal lords in check, the navy was further expanded. By the middle of the 16th century, the Ming dynasty’s zhoushi (naval force) already had considerable scale. After that, although there was a period of retrenching the fleet, its strength was still strong. By the end of the 16th century it still stood among the world’s powers. Taking as an example Yuan Keli’s “Deng-Lai Navy” of the late Ming, the navy was very large in scale, so that “prow and stern touched each other, and the oars and the stern-cries were frightening.” “The Deng-Lai navy is truly the supporting horn of Yuguan; I (Yuan Keli), together with the garrison commissioners, planned for several months, and all matters of drilling officers and men, inspecting ships, merging camps and ranks, and selecting and weeding out officers and men were put somewhat in order; then I assigned the most outstanding 3,600 men, to be led by Regional Commander Shen Yourong to set out first.”4 It took part in the war against the later Jin (Qing).

The earliest navy of the West appeared in the eastern Mediterranean coastal region. From the 26th to the 15th century BC, the people living on the island of Crete, troubled by the island’s poor geographical environment, tried to seek a new way of life at sea, and thereby became one of the earliest and strongest regions to develop maritime armed forces. From the 20th to the 5th century BC, Phoenicia5 became another state with maritime armed forces in the Mediterranean region. Perhaps under some inspiration, before the 6th century BC Persia, close to the Mediterranean region, also built a strong navy. In the 5th century BC, the two large-scale invasions of the Greek city-states carried out by Persia were both carried out with the support of the navy.

After the 11th century AD, based on considerations of expansion and counter-expansion, the Spanish kingdom in the western Mediterranean and a number of states on the Atlantic coast, such as France and Britain, also built navies of varying scale.

In 1571, facing the threat of the Ottoman navy, at the call of the Pope in Rome, the Kingdom of Spain and some small states bordering the northern Mediterranean, such as the Republic of Venice, the Duchy of Savoy and the Republic of Genoa, formed a fleet from their maritime forces, the Holy League. This fleet defeated the Ottoman navy, and thereby had an important influence on the civilizational pattern of the region.



Section 3: Ancient Maritime (Water-Surface) Combat

The earliest recorded naval battle in history was the Battle of Cyprus in the Mediterranean. In 1210 BC, Suppiluliuma II, king of the Hittites, led a fleet to sea and, in the waters north of Cyprus, defeated the fleet of Cyprus allied with the “Sea Peoples” and burned its ships. This battle, later known as the Battle of Cyprus, was handed down engraved on clay tablets and is the earliest naval battle currently known.

Compared with ancient land (ground) combat, the naval (water-surface) battles that occurred in ancient times were fewer in number, and fewer still were recorded. Apart from the Battle of Cyprus, the relatively famous ones include the Wu–Qi Yellow Sea naval battle, the Battle of Salamis, the Battle of Mylae, the Battle of Cape Ecnomus, the Battle of Actium, the Sino-Japanese Battle of Baijiang-kou, the Song–Jin East China Sea naval battle, the Song–Yuan Battle of Yashan, the Battle of Lepanto, the Sino-Japanese Battle of Noryang, the Battle of Liaoluo Bay, the battle to recover Taiwan, and the Battle of Penghu.


I. The Wu–Qi Yellow Sea Naval Battle in China

In 485 BC, King Fuchai of Wu, located in the lower Yangtze, relying on his state’s strength, attempted to expand his territory to the north and annex the state of Qi on the Shandong Peninsula. The Wu army advanced in two routes, by water and by land. The Wu zhoushi (naval force) was imposing in strength; it set out from the mouth of the Yangtze, headed north on the sea, and raced a long distance to attack the Shandong Peninsula.

In view of the characteristics of the Wu navy’s long-distance, tired-out surprise attack, Qi made full use of its advantage of being familiar with the local sea conditions and the geography of the islands, and decided to wait at ease for the weary and concentrate its forces to ambush the Wu fleet in the Yellow Sea off its home gate. The main force of the Qi navy had been anchored near Langya, and had never made a voyage of such large scale and long distance to the southeast; it knew nothing at all of the sea conditions, climatic conditions and distribution of islands and reefs in the Yellow Sea area. It did not even know on which islets there was fresh water or where hidden reefs lay. Moreover, most of the soldiers and sailors of the Wu navy came from inland-river water forces, lacking naval combat experience. But the problem was that, in all the previous water battles, the Wu water force had fought from Dongting Lake down the Yangtze, and again from the lower Yangtze to the river mouth, and nowhere it went had it failed to sweep all before it, almost never having suffered a defeat. Moreover, at that time the main land army and inland-river water force led by King Fuchai of Wu were advancing smoothly, which made the Wu navy extremely arrogant and contemptuous of the enemy. The Qi army did an excellent job of secrecy and camouflage, and in advance spread rumors that the Qi army feared the strong and fierce Wu army and dared not meet it. So, under the leadership of Xu Cheng, who was in command, the arrogant Wu fleet came sweeping majestically into the Langya Terrace sea area of the Yellow Sea. Xu Cheng sat full of confidence on his huge tower-ship flagship “Yuhuang,” looking at the powerful fleet around him as if victory were already within his grasp.

At this time the Langya Terrace sea area of the Yellow Sea was storming with wind and high waves, and many Wu soldiers from the inland-river water force began to get seasick. The whole Wu fleet was in disorder, without formation. Just at this moment, the Qi naval fleet, which had long been waiting at Langya Terrace, seized the moment and launched a fierce charge from above the wind against the Wu fleet! China’s first large-scale naval battle had broken out! Behind the Qi army were their own homes and parents and relatives; once the battle was lost, they would face the ruin of their state and the extermination of their people. In the howling wind and raging waves, the Qi naval soldiers, full of the heroic spirit of “defending home and homeland,” raised their arms and shouted, bent all their strength to row, and beat the war drums as they rushed toward the enemy ships. Nearly 300 huge seagoing warships cleaved the waves in column formation and charged with all speed toward the Wu fleet. For a time, the sound of drums over the Yellow Sea was like thunder, shaking heaven and earth, and the scene of the naval battle was extremely spectacular! The ships with which the Qi fleet was equipped were all seagoing vessels suited to naval combat, with performance higher than that of the Wu ships. The Qi fleet was divided into 3 battle formations, like 3 sharp swords thrust straight into the Wu fleet. When they charged to about 200 meters from the Wu ships, the Qi naval soldiers began to use powerful bows and crossbows to fire volleys at the Wu fleet. Countless fire-arrows, with terrifying flames, roared like a whirlwind and darkened the sky as they smashed down on the Wu ships! When they had charged to about 100 meters, the Qi began to use bows and arrows, somewhat weaker in range than crossbows, to launch still denser fire-arrows at the Wu fleet. The dense fire-arrows flew like rain toward the Wu fleet, blotting out the sun, and the whole fleet was shrouded in a terrifying “fire rain” like a forge! The sea and sky of the battlefield were lit by fire. Large numbers of Wu warships blazed fiercely, becoming a “mountain of fire” floating on the water. On the ships the flames shot to the sky, the thick smoke rolled, and it became a sea of fire. Countless Wu naval soldiers, enveloped in flames, screamed and jumped into the sea. Faced with the Qi army’s sudden attack, the Wu army, which had always been well trained and fierce and good at fighting, after an initial brief disorder also began to counterattack fiercely. On the Yellow Sea, the arrows and darts fired by both Wu and Qi intersected and interwove. Under cover of fierce long-range fire, the 3 detachments of the Qi fleet killed their way into the Wu naval formation, completed the separation and encirclement of the huge Wu fleet, and the two sides entered the most tragic boarding combat. The Qi warships first violently rammed enemy ships with the huge rams on their prows, and at the same time hooked the enemy ships with huge long grappling hooks. And the Qi’s flexible, maneuverable high-speed ships with sturdy hulls kept weaving back and forth among the big ships, covering the main force’s vessels. Then the Qi soldiers, wearing bronze helmets and armor, a shield in one hand and a short sword in the other, roaring, leaped from the ships onto the enemy ships. The two sides fought fierce boarding combat. But the problem was that, first, the Wu army had after all come on a long march. The sea route from the mouth of the Yangtze to the Langya Terrace sea area of the Yellow Sea was far. The Wu soldiers had come a long way, with no heart for fighting and worn out in body and mind. This formed a huge contrast with the Qi, which had nursed its strength and waited at ease for the weary. At the same time, the Wu people grew up and lived in the warm southern region, where the climate was hot. In addition, the Wu soldiers had always been fierce and good at fighting. So Wu naval soldiers often went barefoot, wore no armor, bared the upper body, and wore no helmets, or even fought the other side hand-to-hand with hair disheveled. And at this moment it was early spring, and the climate of the northern Yellow Sea area was very cold. Wu soldiers, accustomed to a warm environment, had their combat capability greatly reduced when fighting in such conditions. The Qi soldiers on the other hand were fighting on their native soil, adapted to the climate, and wearing bronze helmets and armor and holding shields, they also surpassed the Wu in individual protective measures. The soldiers of the two sides fought in a tangled melee. For a time, the Yellow Sea turned to flashing swords and shadows of blades, with blood light splashing. On the battlefield, the war drums, the sounds of horns, the soldiers’ shouts of killing, and the miserable cries of the wounded mingled together, echoing to the clouds!

At the same time, more than ten large Qi warships, under cover of light, high-speed boats, in accordance with the tactics planned in advance, surrounded the huge tower-ship flagship “Yuhuang,” the most eye-catching in the Wu fleet. The “Yuhuang” was a huge tower ship, standing high above the water, able to carry several hundred people, protected by thick wooden plank, with strong protective capacity and fighting strength. Moreover, the “Yuhuang” was a “meritorious warship,” which had served as the royal boat of King Helü and King Fuchai of Wu, and had taken part in many wars against the states of Chu and Yue, with a great reputation. But the problem was that a tower ship as large as the “Yuhuang” was a typical inland-river warship. Because of its huge size its speed was slow and it was hard to maneuver. It was simply unsuited to be used as a seagoing warship. Faced with the heavy encirclement of the Qi fleet, the escort ships of Wu that were protecting it fought desperately to resist, but were finally destroyed because they were outnumbered. Although the Wu on the “Yuhuang” also put up stubborn resistance, they were powerless to retrieve the lost battle. The commander of the Wu fleet, Xu Cheng, with several hundred guards fighting to the death to cover him, barely broke out of the encirclement. And the “Yuhuang,” with its remnant sails, was captured by the Qi army. By this time more than half of the Wu fleet was lost, and countless soldiers died. The sea was covered with the wreckage of ships and the corpses of soldiers who were still smoking. The wreckage of the warships and the drowned soldiers were washed by the tide to nearby beaches, where they piled up like mountains. The seawater was dyed deep red with soldiers’ fresh blood! It truly became a “mountain of corpses and sea of blood”! The Wu defeat was settled. To avoid the annihilation of the whole army, the Wu army’s commander Xu Cheng fought to break out with the remaining ships from the Qi army’s encirclement and retreated southward. The Qi army did not pursue, but, after clearing the battlefield, returned in triumph escorting prisoners and spoils. Thus this Yellow Sea naval battle ended with the Wu army’s tragic defeat and the Qi army’s complete victory.

This was the first great naval battle on record in the history of China.



II. The Greco-Persian Battle of Salamis

The Battle of Salamis was part of the Greco-Persian Wars in 480 BC, and was the last and also the most important large-scale naval battle of the Greco-Persian Wars.

After the battle began, the relative merits of the two sides’ warships in performance soon showed. The Athenians’ new three-level trireme was 40–45 m long, with 170 oarsmen fixed seated on the upper, middle and lower three levels of deck respectively. The ship was small, fast, of shallow draft and strongly maneuverable.

The Persian oared sailing warships were not agile enough; they were designed according to the tactics of fighting by grappling and boarding. Their land-battle marines hoped to entangle with the enemy ships as quickly as possible and, by boarding combat on the deck of the enemy ship, mix it up, making the deck of the warship a floating battlefield.

The two sides finally drew near, and the Greek fleet’s leading ships charged at the front at flying speed and, with their projecting bronze rams, violently rammed the Persian ships sailing at the very front. Under the Greek shock, the Persian warships were either rammed and sunk or forced back to meet the following fleet. At this time, the agile Greek three-bank oared warships rammed left and right, circled around the enemy’s oared sailing warships, and avoided being caught by the Persians’ anchor-grapple hooks. At the same time, they used rams to attack time and again those enemies crowded in a mass, until the outermost ring of enemy ships became piles of broken planks floating on the sea.

When the west wind rose, the Persian ships were all busy hoisting sails to flee. Although in strength the Persians were still stronger than the Greeks, their morale was low and they had no heart to fight. Faced with this situation, Xerxes had to admit that Greek fortresses could not defeat the Greeks, and that his own maritime communications were no longer safe. He also felt that the failure at sea had caused his land army insurmountable difficulties in operational supply. So he ordered a retreat, letting the rest of his fleet return to Asia Minor, and he himself also returned the way he had come.

And the old-style Persian sailing warships were large, slow, deep-drafted and poorly maneuverable. The Greek warships made full use of their advantages of small size and high speed, constantly making oblique-line charges against the Persian warships, using a horizontal bar about 5 meters long on the bowsprit to first break the enemy’s oars, making the ship lose maneuverability, and then turning the bow to ram the hull of the Persian warship with the bronze-fitted ram of the prow. The enemy ships were rammed and sunk one by one. After a round of fierce fighting, the Persian forward ships could not hold and were forced to retreat. But the Persian warships reinforcing from the rear did not know the situation in front; their pipes and drums sounded together and they pushed forward fiercely. Because it was just a following wind, the rear support warships, with sails full, rushed into the bay and happened to run head-on into the forward ships that were retreating, causing confusion in a jumble. The Greek fleet’s commanders, seeing this situation, ordered the whole fleet out. The Persian fleet was caught in a dilemma, being beaten into complete disorder with no power to hit back. The fleet’s commanding officers, knowing the defeat settled, could only retreat in a sorry state.

After eight hours of fierce fighting, 200 warships of the Persian fleet were sunk and 50 were captured.



III. The Battle of Mylae

The Battle of Mylae was a naval battle fought in 260 BC, during the First Punic War, between the Roman fleet and the Carthaginian fleet off Cape Mylae, on the northeast coast of the island of Sicily (today’s Milazzo).

Before the war, the Romans, with the strength of the whole nation, hastily built more than 120 large warships, among which 100 were large warships with five-oared, three-bank (quinquereme-class) oar arrangement, carrying about 30,000 sailors, not at all inferior even compared with the Carthaginian ships. After a period of naval adaptation, under the command of the consul Duilius, the Roman fleet set sail with raised sails, heading straight for Messana.

The Carthaginian fleet had 30 more ships than the Romans, almost all five-bank warships, and the flagship on which the commander Hannibal sailed was the most advanced seven-bank giant warship of the time! After discovering the enemy, both sides deployed their respective fleets into a line abreast; the difference was that the Carthaginian fleet was spread out in a single line, which was the standard formation of naval warfare at that time, while the Romans unexpectedly formed two lines. In this way, the formation was narrower than the Carthaginian formation by half, and the Carthaginian ships could easily achieve encirclement.

But the Romans had a secret weapon, which was a boarding bridge device 12 m long and 1.2 m wide at the bow of the ship. At the bottom of the bow there was a thick iron spike, and about 3.7 m from the other end of the bridge there was a hole, through which the bridge could be connected to the pole erected at the bow. At the top of the pole a pulley was fitted, and the rope tied to the bridge could, through the pulley, raise and lower the bridge. When an enemy ship came close, the bridge was suddenly dropped, and the iron spike at the bottom of the bridge would nail itself firmly into the deck of the enemy ship, and in this way a “land battle” could be fought on the enemy deck. Because the shape of the bridge resembled a crow’s beak, this kind of bridge was called the “Raven” (corvus) bridge, and the warships equipped with this kind of boarding bridge were called by the Roman navy “Raven warships.” This was a remarkable invention, which turned naval battle into “land battle” for the Romans.

In the battle, the Roman warships did not dodge, as the Carthaginians had imagined, but on the contrary swung the bow round to close with the Carthaginian ships. When the two ships came close, the Romans immediately dropped the “Raven” bridge, and with a rumble the great iron spike under the bridge drove straight into the deck of the enemy ship, and the two sides’ warships were joined into one.

The Roman heavy infantry, already drawn up in order, rushed onto the Carthaginian warships over the “Raven” bridges, like running on level ground.

On the Carthaginian ships there were marines and rowers; they were long used to the naval-combat mode of ramming and fighting with long-range weapons such as bows and arrows from a distance. But in fighting with edged weapons, how could the Carthaginians be a match for the powerful Roman heavy infantry? For a time, on the Carthaginian ships, blades and swords were everywhere, and fresh blood dyed the decks red.

The powerful combat strength of the Roman soldiers enabled the Roman fleet to quickly seize the initiative on the battlefield, and the ships trying to circle around to attack from behind were also rammed and broken or captured by the second line of Roman warships. Even Hannibal’s flagship was nailed by a Raven bridge, and Hannibal, seeing that the defeat was settled, hurriedly ordered a retreat; he himself, under the protection of his personal guards, left the flagship in a fast boat, and the miserable cries of the Carthaginian sailors echoed over the vast sea behind him.

The Romans captured 30 Carthaginian warships and rammed and sank 15. They killed 3,000 of the enemy and captured 7,000.



IV. The Battle of Cape Ecnomus

The Battle of Cape Ecnomus (The Battle of Cape Ecnomus) was a naval battle fought in the summer of 256 BC, during the First Punic War (The First Punic War, 264–241 BC), between the Roman fleet and the Carthaginian (Carthage) fleet off Cape Ecnomus on the south coast of the island of Sicily.

The Roman fleet had 330 warships and a group of transports carrying 40,000 landing troops. Under the command of the consuls Lucius Manlius Vulso Longus (Lucius Manlius Vulso Longus) and Marcus Atilius Regulus (Marcus Atilius Regulus), they sailed to Africa, attempting to send the landing troops ashore and make a strike on the Carthaginian homeland. The Romans, considering that they might be attacked by the enemy while crossing the sea, divided the fleet into 4 squadrons. The Roman fleet was not as maneuverable as the Carthaginian, so it was decided not to use the ramming tactics then widely used in battle but to use the boarding bridge, the Corvus (“Raven”), for boarding combat. To this end, the 1st and 2nd squadrons (each with 80 warships) were arranged in a “wedge-shaped” battle formation convenient for using boarding tactics. The 3rd squadron (80 warships) towed the transports carrying the landing troops and followed behind them. The 4th squadron (90 warships) covered the 3rd squadron so it would not be attacked from behind. The 3rd and 4th squadrons sailed in single line abreast. Near the island of Sicily the Roman fleet was attacked by the Carthaginian fleet (350 warships) commanded by Hamilcar. The Carthaginians intended to make their main assault on the fleet carrying the Roman landing troops (the 3rd squadron), and also divided their own fleet into 4 squadrons, arranged in single line abreast. The task of the first two squadrons was to draw off the strength of the Roman forward fleet, the 3rd squadron was responsible for attacking the rear guard of the Roman fleet, and the 4th squadron made an assault on the transports carrying troops and the warships towing those ships. At the start of the engagement, the Carthaginians successfully split up the Romans’ battle formations. But in the boarding combat the Romans captured many Carthaginian warships, and covered the transports carrying the landing troops as they withdrew toward the mouth of the Himera River, and put into the battle those warships of the 4th squadron that had not been acting as cover, with the result that they routed the Carthaginian fleet.

In this battle, the Roman fleet sank about 100 Carthaginian warships. The Romans lost 24 warships.



V. The Battle of Actium

The Battle of Actium (Battle of Actium) was a decisive naval battle fought in 31 BC off Actium (Aktion) in northwestern Greece, in the Ionian Sea, between G. Octavius of ancient Rome (that is, Octavian, Augustus) and Mark Antony, to contend for the highest power of the state.

At noon on September 2, 31 BC, a common gale rose on the sea, and the battle came with the wind. Antony’s right wing and Agrippa’s left wing at the same time went around each other’s flanks. Soon the battle began, and Antony’s soldiers kept hurling huge stones with machines or by hand, and crossbow bolts and barbed iron spears. Agrippa, leading the left-wing warships, made full use of the advantages of light hulls and good maneuverability, avoided the long-range arrow attacks of Antony’s fleet, rammed enemy ships violently and sank them. If one attempt did not succeed, he withdrew at once, reorganized and rammed again. The pilots and rowers, at the cost of great risk and fatigue, rowed with all their might, now attacking and now withdrawing, now dispersing and now concentrating; the warships of the two sides rammed each other, some ramming bows and bellies, and some breaking rudders and oars. On the sea, large and small ships were mixed together, and shouts, horns and the sound of cracking planks were interwoven, and the fighting was very fierce.

The most successful was the “pincers” of Octavian’s fleet. The soldiers, as they pleased, chose the weaker enemy, then used crossbow cannon to hurl out the “pincers”; the iron hooks dragged the enemy ship fast, and when the enemy kept hacking at the rope and could not reach it, the infantry on the ship, taking advantage of the machine, walked the gangplank to the opponent’s deck and killed the enemy with long spears and short swords, and in a moment the naval battle turned into a land battle. Blood flew on the ships and on the sea, planks and severed limbs floated everywhere, and blood dyed the sea red.

Just as Antony commanding the right wing was still fighting hard, the center and left-wing ships, feeling the hopelessness of victory, actually turned their bows and fled into the harbor. The Egyptian queen’s reserve squadron, urgently going to block, but who knew that the reserve squadron not only did not intercept the fleeing warships, but turned and raised their oars and surrendered directly to Octavian. Antony watched helplessly as the fleeing warships went one after another; the thing he feared most had happened. Antony knew that the defeat could no longer be retrieved, and apart from retreating there was no other way. So he hoisted the previously agreed signal flag to notify Cleopatra to prepare to escape.

When the Egyptian fleet received the signal, they hoisted sails one after another and, ignoring everything, passed through the mass of warships and fled to the open sea. Antony’s other warships, still in the midst of the fierce fighting, seeing the signal, gave up the fight, tore down their sails and threw heavy machinery such as catapults into the sea to lighten the load and withdraw quickly. Some warships without sails, including Antony’s flagship, because they could not escape, reorganized their forces to fight to the death.

At this time the morale of Octavian’s soldiers was even higher. Without sails they could not pursue the fleeing enemy, so they clung tightly to the enemy ships that could not escape. They concentrated all their strength on attacking the remaining ships, some concentrating on several warships, ramming one enemy ship from all sides at once; some rammed violently into the lower part of the enemy ship to break their long oars; some, over boarding bridges, jumped onto the enemy ships and engaged the enemy in hand-to-hand fighting. The soldiers on Antony’s ships exerted all their strength, using boat hooks to push off the enemy, axes to hack down those who climbed up, and heavy stones thrown down to drive back the approaching enemy ships and smash to death those trying to climb aboard. Because the soldiers on Antony’s ships resisted desperately, Octavian’s warships suffered great losses. So Octavian ordered his fleet to draw away from the enemy and use fire attack instead.

Before long, tens of thousands of fire-arrows and charcoal pieces coated with pitch, bound to torches and fired from launchers, flew from different directions toward Antony’s warships. In an instant some of Antony’s warships burst into fierce fire, and the blazing flames reddened the sea. Antony’s flagship was also hooked fast by an enemy ship’s “pincers”; he hurriedly climbed onto another warship and escaped with the remaining forty warships. By this time night had fallen, and Octavian’s fleet, having no sails and also unable to see the whole battlefield clearly, did not pursue.

The next day, the warships of Antony that had not escaped all surrendered.



VI. The Sino-Japanese Battle of Baijiang-kou

The Battle of Baijiang-kou was the first large-scale naval battle between the water force of China’s Tang dynasty and the Japanese water force (navy). In the late period of the Three Kingdoms of Korea, in AD 660, Baekje raised troops to attack Silla, and, at the request of the Silla government, the Tang government sent a fleet across the sea to support Silla. In 663, Japan, under the name of aiding Baekje, launched a large-scale attack on Silla. On August 27–28, the Tang–Silla combined fleet (170 warships and more than 13,000 soldiers) fought a large-scale naval battle in the waters of Baijiang-kou (today the mouth of the Geum River in South Korea) with the fleet of Wa (Japan) and Baekje (more than 400 warships). The Tang–Silla combined fleet, under the command of the generals Liu Rengui and Liu Renyuan, divided into left and right squads, encircled the Wa fleet, gradually compressed its space so that its ships could not maneuver and collided with one another. The Tang–Silla combined fleet seized the opportunity to ram, set fires, and attack together, sinking and burning more than 400 Japanese ships; apart from a few who surrendered, all the Japanese troops were killed in battle or drowned.

For a very long period afterward, the Japanese fleet did not dare to engage the Chinese at sea. Of course, because gunpowder had not yet been used in warfare, the main weapons of naval warfare at that time were still long spears, swords, bows and crossbows, shields, catapults, and sulfur, saltpeter and oiled cotton.

In this campaign, the Tang water force made full use of its own advantages, and thoroughly defeated the Wa water force, whose troops and ships were several times its own; it can be called a classic naval battle of winning a lot with a little. This battle was the first engagement between China and Japan as state entities, and was also a relatively early internationally-involved campaign in Northeast Asia; the final result of the Tang–Silla combined fleet’s victory basically settled the political, economic and cultural pattern of Northeast Asia for the following thousand-odd years.



VII. The Song–Jin Naval Battle of the East China Sea (Chenjia Island) in China

The Song–Jin naval battle of the East China Sea was the largest naval battle in ancient Chinese history.

In 1161 (the 31st year of Shaoxing of the Southern Song), the Jin ruler Wanyan Liang led troops in 4 routes to attack the Southern Song; one of the routes was a naval force of more than 70,000, which set out from the port of Jiaoxi (today Jiaozhou city, Qingdao). After sailing out of Jiaozhou Bay, the fleet stretched for several li on the sea. The Southern Song court ordered Li Bao to lead more than 100 warships to set out from Jiangyin to the sea in August of the 31st year of Shaoxing and go north to meet them. In October, Li Bao’s navy reached Shijiusuo in today’s Rizhao, only 30 li from the Jin army. Li Bao overrode the dissenting views and led the boats to the vicinity of Duck Island (Ya Dao) in today’s Jiaonan city, Qingdao, where he fought fiercely with the Jin troops, and the Jin warships instantly became a sea of fire, and the whole Jin force was wiped out. Because Duck Island was then named Chenjia Island, it is also called the “Battle of Chenjia Island.”

In 1161, the Song naval formation of 120 warships and 3,000 naval soldiers went north from today’s Jiangyin, while the Jin, with 600 warships, 30,000 naval soldiers and 40,000 sailors, at ten times the strength of the Song army, weighed anchor from Jiaozhou and went south; because the Jin people were not used to water and also met bad weather, they stationed at Chenjia Island in today’s Huangdao.

In October 1161, the two sides met in the sea area between Huangdao and Rizhao, and the battle was exceptionally tragic. The Song general Li Bao commanded his ships to advance, attacking from front and rear, cutting off the Jin army’s line of retreat, and by means of the wind launched a fierce attack on the Jin fleet with fire cannon and fire-arrows; because the Jin boats were mostly made of pine wood and the sails of oiled silk, they burned the moment they met fire, and the battlefield instantly became a sea of fire. The Southern Song soldiers, who nursed the resolve to recover the lost land, climbed onto the Jin ships and fought them to the death; the Jin soldiers, with tens of thousands killed and wounded and over 300 Han men captured, still had more than 30 men who fell back; most of the warships were burned and sunk, and the fire burned on all sides for days and nights without going out. Many senior Jin generals were killed. The Song army finally won a complete victory with few against many.

“On bingyin, Li Bao, deputy commander of the cavalry and infantry of western Zhejiang, met Jin boat forces at Chenjia Island, Jiaoxi county, Mizhou, and defeated them utterly…” The reporter, in consulting documents, saw that for this campaign, the History of Song, which is sparing with words like gold, used more than 800 characters to describe in detail the course of this naval battle.

According to documents such as the History of Song, the Jin fleet going south temporarily anchored at Chenjia Island because of the weather. According to examination, Chenjia Island should be the present-day Duck Island (Ya Dao) in the sea south of Langya Town.



VIII. The Song–Yuan Battle of Yashan in China

The Battle of Yashan was the last large-scale naval battle in which the Yuan destroyed the Song dynasty in 1279 (the 16th year of Zhiyuan of the Yuan; the 2nd year of Xiangxing of the Southern Song).

Because the sea area on the northeast and north sides of Yashan Island (located south of Yashan town, Xinhui county, Guangdong), occupied by the Song army, was very shallow in water depth and unfavorable for ships to sail, the Yuan army could only land on the island from the west side, so the Song army concentrated all its naval ships and deployed them on the west side of the island. In fact, just as the Song army anticipated, the Yuan naval force attacking the island did come from the northeast, and from the south went around Yashan Island on the island’s west to fight the Song army.

To resist the other side’s attack, the Song navy used large ropes (thick ropes) to link the warships together, forming a “water fortress.”

The Yuan navy commander Zhang Hongfan divided his navy into two parts: one went around the north end of the island and was deployed on the north side of the Song “water fortress,” and Zhang Hongfan himself led the main force on the south side, more than a li from the Song “water fortress.” The Yuan army agreed that the south and north groups would launch the attack together with music (the playing of music) as the signal.

On the morning of March 19, the Yuan northern force, without waiting for the signal, advanced early with the tide, and as a result failed; Li Heng commanded a withdrawal with the ebb tide.

At noon, the Yuan command ship suddenly beat drums and played music together, and the Song generals and soldiers, thinking the Yuan army was still drinking and making merry, relaxed their guard. They did not know this was exactly the signal for the general attack agreed beforehand by the Yuan army. Zhang Hongfan personally led the Yuan navy and, riding the second rising tide, attacked the south side of the Song “water fortress.” The shouts of the Yuan soldiers shook the sky; the Song soldiers, who had been trapped in the “water fortress” for days, short of food and clothing, every one of them pale, had only the strength to parry and no strength to strike back, not to mention fighting their way out of the encirclement.

The warships of the two sides were entangled in one mass; both sides fought desperately, and the Yuan army had the advantage, every man vying to be first and brave; the Song soldiers, fighting like cornered beasts, each had the determination to die, only seeking an opportunity to flee for their lives. Sure enough, the enemy besieged them from all sides like a swarm of bees; countless Yuan soldiers climbed from the ships’ sides, and with arrows and fire-stones burning fire fiercely attacked the Song ships’ stockade, and bundles of flaming torches, like shooting stars, fell on the decks and mast tops of the Song ships; the Yuan soldiers waved sharp blades, shouting as they climbed the Song army’s warships, killing whoever they met. In an instant not a few Song ships were burned or sunk, and the soldiers’ casualties were severe. Some Song generals, seeing this, were disturbed at heart and trembling with fear, no longer having the heart to fight. Suddenly a Song ship took the lead in lowering its high-hoisted flag, and, skillfully cutting the huge rope, withdrew from the battle line. The Song combatants on the other ships collapsed in will and spirit; one after another they imitated it by lowering the war flags, the soldiers threw their weapons into the sea, and white flags were raised on the flagpoles. The Song general Zhang Shijie, seeing this, knew that the general situation was lost, and was not only unable to save himself, the situation was urgent and he could not hesitate. Zhang Shijie organized a part of the elite soldiers who were unwilling to surrender, and hurried to the center of the fleet, intending to protect Zhao Bing and other important persons in breaking out. At that time it was dusk, the wind was strong and the waves high, and moreover thunder and lightning came with a sudden downpour of rain; all around was pitch black, and beyond ten paces one could hardly distinguish anything; the enemy ships and our ships were mingled together, and everywhere were Yuan troops, so how could they still find the little emperor Zhao Bing. After nightfall, the Yuan army did not stop its attack; shouting could faintly be heard from all four sides, and the sounds of weapons clashing and the wails of the wounded stabbed the ears. After searching in vain for half the night, Zhang Shijie had no recourse but to lead the more than ten battered warships, cut the great rope and withdraw from the battle, killing a bloody path in the darkness and breaking through the encirclement.



IX. The Battle of Lepanto

The Battle of Lepanto was a naval battle fought between the combined fleet of the European Christian countries and the navy of the Ottoman Empire (now Turkey) on October 7, 1571, near Lepanto (Ναύπακτος) in Greece. The Holy League (Holy League) fleet, made up of the Kingdom of Spain, the Republic of Venice, the Papal States, the Duchy of Savoy, the Republic of Genoa and the Knights of Malta, in one whole day of fighting crushed the Ottoman navy, and thereby the Ottoman Empire lost its sea power in the Mediterranean.

The countries of the Holy League regarded the Ottoman Empire as a threat to their maritime trade, and therefore as early as July–August 1571 they had already assembled fleets. In July, the Venetian fleet reached the Sicily and Messina area, and the Spanish fleet commanded by Don Juan arrived there by August 23. In order to counter the powerful Ottoman navy, at the call of the Pope, the countries of the Holy League each sent their own fleets. Among them, Venice sent 109 galleys (Galley) and 6 galleasses (Galleasse), Spain sent 80 oared warships, and the Pope lent 12 oared warships. In addition, Genoa, Savoy and Malta each sent 3 oared ships to fight, and the fleet also received the assistance of several dozen privateers. The fleet was commanded by Don Juan de Austria (Don Juan de Austria), half-brother (same father, different mother) of Philip II of Spain, who was also the Spanish commander.

The Holy League’s fleet was manned by 13,000 sailors. In addition, in this battle Spain also sent 10,000 well-trained infantry, and, in its Habsburg-ruled territories, recruited 7,000 soldiers from Germany and 6,000 Italian soldiers, while Venice raised 5,000 soldiers to fight.

The Ottoman Empire for its part mobilized 13,000 sailors and 34,000 soldiers to oppose the enemy, and its commander Ali Pasha (Ali Paşa) was even supported by two pirates. In this campaign, Ali Pasha held 222 oared warships, 56 fast oared ships (Galliot) and a part of small boats to meet the fight. In addition, he also transferred a part of the elite Turkish Janissary guard to take part in the fighting.

In this action, the Holy League fleet was divided into four squadrons for combat, deployed in a vertical formation extending from south to north. In the north (left wing) were deployed 53 Venetian oared warships; the central main force was 62 oared warships commanded by Don Juan; and the south (right wing) was 53 oared warships of Genoa. In addition there was a reserve squadron composed of 38 oared warships, and each squadron was also equipped with two galleass warships. In addition, the Holy League fleet also deployed scout units and supply units of various sizes.

On the right wing of the Ottoman main fleet were 52 oared warships and 6 fast oared ships, and on the left wing of the fleet were deployed 63 oared warships and 30 fast oared ships. The central main force consisted of 61 oared warships and 32 fast oared ships, personally commanded by Ali Pasha, the Müezzinzade (米埃津札德). In addition, behind the central main fleet there was deployed a reserve made up of 8 oared warships, 22 fast oared ships and 64 fustas (Fusta). In this campaign, the Turkish navy found many Christians to serve as galley slaves, and the commander Ali Pasha said to them: “If my army wins, freedom will belong to you; if your day comes, then let it be what God gives you.”

On the morning of October 7, 1571, the commander-in-chief of the Holy League navy, Don Juan, ordered the fleet to launch a provocation against the enemy fleet, and the fighting began. After it began, the galleass warships deployed on the right flank and in the center of the Holy League fleet first fired their cannon on the Turkish oared ships, and successfully sank and damaged several of them; the first-striking Holy League fleet successfully threw the Turkish fleet’s deployment into disorder. However, the commander of the left-wing fleet of the Ottoman fleet drew away the southern-wing fleet to prevent the flank being surrounded by the enemy. On the other hand, the two armies also began fierce fighting on the northern front, where the Holy League’s left-wing fleet and the Ottoman right-wing fleet began fighting along the coast. The Ottoman fleet, familiar with the terrain, successfully circled around to the rear of the League and killed the opposing commander with bows and arrows, and the League’s left wing, with no commander to coordinate it, was momentarily routed. But command of the League’s left-wing fleet was soon taken over by someone else, and the new commander re-formed the fleet’s formation and preserved the fleet’s strength. In addition, the commander of the Turkish right-wing fleet was also hit by the League, and the northern wing of the Ottoman fleet began to fall into confusion, with the ships beginning to scatter. In the southern front, however, the League’s right-wing fleet and the Ottoman left-wing fleet faced each other across the water, encircling and breaking through each other, forming a deadlock.

In the afternoon, fierce fighting broke out between the central forces of the two armies, and the Ottoman fleet’s flagship came alongside the League’s flagship. At this moment Don Juan ordered his soldiers to shoot the Ottoman soldiers with arquebuses, and not a few Ottoman soldiers were shot. The Ottoman commander-in-chief Ali Pasha was also shot, and great confusion began to appear in the Ottoman fleet. The Christian rowing slaves in the Ottoman fleet surrendered one after another to Don Juan, which added considerably to the League’s combat strength. On the other hand, in the southern front, the Ottoman left-wing fleet, facing alone the encirclement of the League’s three squadrons, and sensing that things were going badly, began to retreat. It was not until after four o’clock in the afternoon, when the head of Ali Pasha, the Ottoman commander-in-chief, was hung on the mast of the League’s flagship, that the battle came to an end.

After this campaign, the Ottoman fleet suffered a devastating blow: the Ottoman fleet, which had originally had about 300 warships, had only a hundred-odd warships left, many of them heavily damaged, and the Turkish land forces also lost more than 30,000 soldiers in this battle; the Christian fleet lost only 16 warships and 8,000 soldiers.

From the point of view of military technology, this battle was also the last battle of oared warships. After this campaign, people found that warships with sail power had greater mobility and were better suited to use in combat; in addition, they also found that the use of firearms was becoming ever more important in naval warfare. This made the European sailing warships begin to change and develop, and gradually opened up tactics that took the gun as the main weapon, influencing the development of later naval warfare.



X. The Sino-Japanese Battle of Noryang

The Battle of Noryang was a naval battle fought in 1598 between the Chinese–Korean combined water force and the Japanese navy in the Noryang sea area of southwestern Korea.

The natural geography of the sea area of southwestern Korea has two great characteristics: first, the terrain is complex, islets are scattered like chessmen, and waterways cross lengthwise and crosswise, which is convenient for a water force relying on the island shores to ambush and strike the enemy; second, the tidal range is large, averaging up to 10 meters, rarely seen in the Far East. At flood tide, the water surges violently; at ebb tide, the water level drops sharply and large areas of shoals quickly emerge from the water. If ships do not quickly sail away, there is the danger of running aground.

During the Wanli Korean war, the Japanese ships were simple in construction and of poor performance. The weapons they were equipped with were “chong” (matchlock guns, that is, primitive smoothbore firearms), spears, bows and arrows, and Japanese swords and the like.

The Ming warships were of many kinds: the Fu ship, the tower ship, the baicao ship, the sand boat, the cang ship, the copper-“jingshao” (铜经哨), the haifang, the “balahu” and so on. The warships’ weapons were excellent: besides cold weapons such as bows, crossbows, knives, spears and lances, there were also a large number of firearms, such as the Frankish (folangji) breech-loading gun and the “tiger-crouching gun” (huzundun). According to historical records, the range of the Ming army’s guns could reach as far as 3,000 meters, while the Japanese could reach only 100–200 meters. Among the Korean warships, the “turtle ship” created by Yi Sun-sin was very distinctive. It was a kind of large warship covered by a lid; on the lid were cross-shaped small grooves, and wherever there were no grooves, sharp blades and spikes were thickly planted. In front was a dragon head, with the dragon’s mouth a gun port; behind was a turtle tail, with a gun port under the tail as well. Each side had 6 gun ports, and above the gun ports were 8–10 arrows. The turtle ship’s deck was sturdy and its maneuver flexible, and its attack and protective capabilities were both relatively good. The Japanese naval commander Toyotomi Hideyoshi once said: “The Koreans are very different in naval fighting from land fighting, and their warships are large and fast, with sturdy towers, and neither gun nor shot can enter them. When our ships meet them, they are all rammed to pieces.” It can be seen that the Korean water force was not only well equipped and skilled but also well trained, and was a naval force that repeatedly defeated the Japanese army.

The Ming water force supervisor Chen Lin and the Korean water force commander Yi Sun-sin, having learned of the Japanese army’s situation of withdrawing west to rescue, immediately set about deploying troops, determined to surround and annihilate the relief enemy in the sea area west of Noryang. Their operational deployment was:


	The deputy general Deng Zilong, with 1,000 men and 3 warships as the vanguard, would lie in ambush on the north side of the Noryang sea, and after the Japanese fleet had passed through the strait, would turn and attack from the flank, cutting off their way home;


	Chen Lin, leading the main force of the Ming water force as the left army, would moor at Zhudao by Kunyang and in the bay of the Shuimen cave harbor, ready to block head-on and wait for the chance to sortie;


	Yi Sun-sin, leading the Korean water force as the right army, would advance to Guanyin Harbor (Gwaneumpo) in the south sea, waiting for the chance to catch the Japanese between pincers with the Ming army.




At the hour of chou on November 19 (lunar calendar), Shimazu Yoshihiro (called Shimanzi, that is Shimazu Yoshihiro) led more than ten thousand men and 500 ships west, entered the Noryang sea area and the Ming ambush position, was blocked by Chen Lin’s forces, and turned back and went south. At daybreak, the Japanese army found there were ambushers in front, and turned back north again, only to be intercepted by Deng Zilong’s force on the north shore. The combined fleet closed from three sides and engaged the Japanese fiercely at Noryang. At this time, “the moon hung over the western hills, the hills’ shadows inverted into the sea, and it was half bright, half dim; our ships were without number, coming out of the shadows; the generals pursued the enemy ships, and the vanguard fired large guns, shouting and charging straight toward the enemy, with all the ships doing likewise. The enemy knew we were coming, and for a time birds scattered, shot out together, the sound shook the sea, and flying shot fell into the water thick as rain.” (Liu Seongryong, Jingbirok, vol. 2, p. 68) The combined fleet drove up against the Japanese ships, leaped aboard the enemy ships and fought in close combat with short weapons. Deng Zilong of the northern force, leading 300 soldiers, boarded a Korean ship and fought with all his might and spirit, but was in a situation of fewer against many, with his force alone, and Deng Zilong’s unit was soon surrounded. “Zilong, indignant and stirred, over seventy years old, his spirit still more fierce, wishing to get the first head, hastily led two hundred strong men, leaped onto a Korean ship, charged straight forward and fought, killing countless pirates. The pirates by mistake threw a fire weapon into Zilong’s boat. Fire broke out in the boat, the pirates took advantage, and Zilong died.” (History of Ming, Biography of Deng Zilong) The fighting went on until noon, when Chen Lin sent his deputy general Chen Can and the youji (游击, “guerrilla commander”) officer Ji Jin with their units to come in relief. At the same time, the two routes of the central combined water force, left and right, respectively launched a fierce attack on the main fleet of the Japanese in the sea south of the big island, in the two directions of south and north. The Biography of Yi Chungmu-gong of Korea gives a vivid description of this battle: “The two armies suddenly clashed, closing in left and right, drums and guns sounding together, arrows crossing, firewood thrown in confusion, the sound of shouting and killing shaking mountain and river. Many Japanese were killed, and the greater half drowned. The pirate soldiers died with bloody lips, the force could not hold, and so they entered Guanyin Harbor, and day was already breaking.” Chen Lin, leading the main force, together with Yi Sun-sin, pincered the Japanese ships, discharged fire-spouting tubes and burned most of the Japanese warships. The Japanese soldiers jumped over to climb aboard, again were intercepted and killed by Ming troops on land, and more than half were killed or wounded. Shimazu could not hold, and fled with only more than 50 warships. Yi Sun-sin led the Korean water force in pursuit, entered Guanyin Harbor, and again fought a bloody battle with the Japanese. Chen Lin also led the Chinese water force hurrying to support, and with continuous bombardment from tiger-crouching guns the Japanese ships caught fire one after another. In the midst of confusion, the Japanese army still struggled in the face of death and counterattacked with all its might. Yi Sun-sin, urging the fighting at the front, was struck by a bullet and died. His son kept his death secret and did not announce it, beating the drum and waving the flag, taking his father’s command, and continued to fight shoulder to shoulder with the Chinese water force. Chen Lin, taking advantage of the victory, commanded the force west, burned hundreds of Japanese ships preparing to withdraw, and, together with Liu Ting’s land force, attacked Shuntian. Konishi (Konishi Yukinaga) led his remaining troops and escaped.

After the Chinese–Korean water force closed on the Japanese ships, they bombarded the enemy ships with fierce cannon fire. Yi Sun-sin personally rode his flagship into the Shimazu fleet, charging back and forth, and the Japanese, seeing Yi Sun-sin’s flagship banner, were frightened and dodged one after another. The Chinese naval commander Deng Zilong directed more than a thousand water soldiers, and killed the enemy in three large warships. The Chinese huge ships were sturdy, and the officers and men took advantage of it, firing great numbers of fire-arrows. The Japanese ships, hit by fire-arrows, caught fire and burned, and were continually burned and sunk, the great fire lighting up the night sky.

After a night of fierce fighting, Shimazu Yoshihiro lost more than 40 warships. His naval soldiers, with their courage broken by the bravery and firepower of the Sino-Korean combined fleet, had no heart to fight on, and Shimazu ordered a break-out of the encirclement and retreat.

On November 19, at dawn in the east, the Japanese fleet struggled to break through the encirclement and flee. The Sino-Korean fleet followed closely, and soon caught up with the Japanese fleet. The Japanese, like cornered beasts fighting, started a still more intense naval battle again.

The Korean navy joined the fight fiercely, squeezing the Japanese so that they lay on top of each other. Just when the Japanese were struggling to the death, the Ming deputy general Chen Can and the youji (游击) officer Ji Jin led a support fleet that arrived at the battlefield. These Chinese main forces, with fresh vigor like a rainbow, surrounded the Japanese fleet. The Japanese pirates lost their fighting spirit, and ship after ship of their troop ships was burned by the Ming army. By noon on the 19th, the sound of guns and cannon gradually became sparse. According to statistics, altogether 450 Japanese pirate ships were burned and sunk. The lucky ones who had landed, the remnant Japanese soldiers and defeated generals, were also all annihilated by the Chinese–Korean land army. Tens of thousands of Japanese soldiers lost their lives at the Battle of Noryang.



XI. The Sino-Dutch Battle of Liaoluo Bay

The Battle of Liaoluo Bay was a naval battle of fairly large scale in 1633, off Liaoluo Bay at Jinmen, Fujian, China, between the Ming navy force of Zheng Zhilong and the colonial navy of the Dutch East Indies.

On the Ming side, more than 150 warships were put in, with tens of thousands of soldiers; on the Dutch side, the East Indies colonial headquarters dispatched the strongest armed force, altogether 16 of the newest warships equipped with cannon.

In a quiet dawn, the Ming army’s main force of 150 warships, on reliable intelligence, quietly sailed to Liaoluo Harbor in the south of Jinmen Island, where all the main force of the Dutch–Liu Xiang combined fleet was anchored. When they discovered the Ming army had attacked, the Dutch–Liu fleet laid out a defensive formation with Dutch warships in the center and pirate ships scattered on four sides, while the Ming fleet deployed from the southeast corner of Liaoluo Bay, with Zheng Zhilong’s unit as the vanguard, and, taking advantage of the southeast wind, adopted the tactic of two-route assault and “black tiger tearing out the heart.” According to the deployment made beforehand, the Ming army’s main units went straight at the Dutch fleet and used only auxiliary units to deal with the pirate ships. At the same time they also adopted a method of fighting the Dutch had never seen on European battlefields: fire-ship tactics. Of the Ming army’s 150 warships, only 50 were gunships, and the other 100 small boats were all fire boats; with a single command, under cover of the big ships’ cannon fire, a hundred fire boats swarmed up and used grappling hooks to ignite.

Europeans used fire ships in numbers of only a few at most; even the Dutch, who were the leading practitioners of fire-ship use in Europe, had never encountered the sight of fire ships swarming up like a mass that covered the sky and blotted out the earth. A battle under such circumstances could have no suspense about the result: after a flurry of noise, of the 9 large Dutch warships that took part in the fight, 2 were hooked by fire boats and burned just after opening the fight, and the other 2 were smashed and sunk by cannon fire in the battle; another was captured, and the rest, after being severely damaged, all fled. The Dutch ships were like this, to say nothing of the pirate ships of the pirate Liu Xiang that took part in the battle: 50 ships were wiped out entirely at Liaoluo Bay.

On August 12, the Dutch tried to land; Zhang Yongchan and Xiong Rulin, the Tong’an county magistrate, defended the coast appropriately, and the red-haired people (the Dutch) did not succeed. There were naval battles on August 14, 18 and 19. On August 24 to 27 there was a typhoon, and Putmans took his fleet to Tongshan to shelter from the wind, while receiving a reinforcement of 100 soldiers. After sheltering at Tongshan on September 5, Putmans, not forgetting his pirate nature, attacked the Tongshan area and seized some cattle, pigs and chickens. On September 8, they plundered cattle, pigs and chickens again. On September 18, Zheng Zhilong fought fiercely with Liu Xiang; Liu Xiang was defeated and fled to Penghu.

According to the Batavia Castle Diary, the number of Dutch captured was about a hundred. It can be seen that the Dutch were defeated in this naval battle, and may be said to have suffered tragic losses. According to the record of the Fujian governor Zou Weilian’s memorial reporting the battle: “In all, 118 barbarians were captured alive, 20 heads were cut off, 5 huge barbarian ships with their planks (bulkheads) were burned and seized, 1 huge barbarian ship was seized with its planks, more than 50 small boats of barbarian pirates were struck and broken, and armor, swords, compasses, sea charts and so on were all taken. And those previously struck by guns and barbarian corpses carried away by the sea, which could not be taken as heads, were piled up so many that they cannot be counted, and we dared not report them.” The Chinese-side records should include the pirates cooperating with the Dutch. Zheng Zhilong concentrated his superior force and made large use of Western-style big cannon to bombard the enemy ships, and used fire boats to attach to and approach them in battle. But the Dutch had only 16 warships, mostly light fast sailing vessels, or cutters, carrying only 10 guns or fewer. Zheng Zhilong’s fleet main force were still “junks” (戎克船), the general name that Westerners then gave Chinese sailing ships, and with a tenfold numerical advantage overwhelmed the Dutch–Liu Xiang pirate combined fleet.



XII. The Zheng Army’s Battle to Recover Taiwan

The battle to recover Taiwan was a large-scale naval battle fought in 1661 between the Ming naval force led by Zheng Chenggong and Dutch colonialists, for the sake of recovering Taiwan.

In the second month of the lunar year 1661, Zheng Chenggong led his officers and men at Jinmen to hold a solemn oath ceremony of “sacrificing to Heaven,” “honoring Earth” and “sacrificing to the River.” When all preparations were complete, the ship’s officers and men assembled at Liaoluo Bay, waiting for a favorable wind to set out. On the 23rd, Zheng Chenggong personally led the first echelon out to sea from Liaoluo Bay in Jinmen and advanced eastward.

On the 24th, the force crossed the Taiwan Strait and landed on the Penghu islands. On the next day, Zheng Chenggong inspected the various islands and, considering Penghu militarily very important, left several generals to hold it, and himself led the force to continue east. Although the distance from Penghu to Taiwan was only 52 nautical miles, if met with an adverse wind it would be very difficult. On the 27th, when Zheng Chenggong’s army reached the sea area of the Gan-ju (柑橘) islands (today’s Dongjiyu and Xijiyu), a storm suddenly rose, and they had to return to Penghu. Because the strong wind did not stop, the grain Zheng Chenggong carried was already nearly gone. If they stayed in Penghu indefinitely waiting for the wind, it would not only affect the morale of the army, but more importantly, they would be unable to enter Luermen Harbor on the scheduled date.

According to Zheng Chenggong’s advance investigation, to enter Luermen smoothly one must use the high tide of the 1st and 16th of each month, and if the opportunity were missed, it would be postponed by half a month. In such circumstances, Zheng Chenggong seized the moment and decided to carry out a forced crossing. Some generals, taking warning from the danger of wind and waves, strove to persuade Zheng Chenggong not to proceed rashly and asked to set out temporarily. Zheng Chenggong resolutely said: “When the ice is firm one may cross; Heaven’s will is there… Otherwise, how can officers and men endure being trapped by hunger and starving?” And so he gave the order to weigh anchor and set out.

On the night of the 30th, Zheng Chenggong personally led the fleet braving the storm and rain to cross the Taiwan Strait. They fought wind and waves together for half the night, and at dawn on April 1 [the 1st of the fourth lunar month] sailed to the outside of Luermen Harbor. Zheng Chenggong changed to a small boat, landed on Beixianwei (北线尾) from Luermen, surveyed the terrain on foot, and sent out elite divers who were good at swimming to enter the inner sea of Taijiang to scout the situation of the Dutch.

The Dutch strongholds, Fort Zeelandia (Taiwan City) and Fort Provintia (Chikan City), are located in Tainan city. Here the coast curves, and between the two is an inland water, called Taijiang. On the west and south of Taijiang there are seven hills connected to each other, called the Seven Kun-shen (七鲲身). Each hill is more than a li from the next, “echoing and linked.” North of the first Kun-shen at a distance of 1 li is the small island of Beixianwei, and the sea between them is called Dayuan Harbor (also called An’ping Harbor). On the north side of Beixianwei is the Luermen channel. The Dutch built the castle Fort Zeelandia on the first Kun-shen on the west of Taijiang, and Fort Provintia on the east side of Taijiang, forming a pair of supporting horns.

There were two routes of entering Taijiang from the open sea: one was Dayuan Harbor, called the south channel, between Beixianwei and the first Kun-shen; the other was the north channel, between Beixianwei and Luermen Isle, namely the “Luermen channel.” The south channel mouth was broad and deep and easy for ships to enter, but the harbor had enemy defenses, and on land heavy cannon were facing it, so one had to fight to pass through it. The north channel was shallow with a narrow passage, passable only to small boats; large ships had to wait for the high tide.

In 1627 the Dutch had built a fortress on the north end of Beixianwei Island, and in 1656, after it collapsed in a typhoon, they no longer sent troops to defend it. The Dutch believed that, relying on this “natural danger,” it was only necessary to blockade the mouth of the south channel with warships and coordinate with the batteries of Fort Zeelandia and Fort Provintia to prevent Zheng Chenggong from landing.

The reasons Zheng Chenggong chose to break in through Luermen were, first, that he had mastered the local rule of the tides, that is, at the high tide of the 1st and 16th of each month, the water level was five or six chi higher than usual, and boats large and small could all pass; Zheng Chenggong’s braving the wind and waves from Penghu was precisely to cross Luermen at the high tide of the 1st; second, that Zheng Chenggong had already scouted the harbor route from Luermen to Chikan City. Therefore, the route and place of Zheng Chenggong’s landing operation were truly correct.

At noon on the 1st of the fourth lunar month, the tide at Luermen did indeed rise greatly, and Zheng Chenggong ordered his men to circle around according to the chart. The Zheng army’s large and small warships passed smoothly through Luermen, and immediately split their forces in two: one route landed on Beixianwei, and one route sailed into Taijiang, preparing to land at Heliaogang (today’s Heliao Harbor in Tainan city).

The Dutch on Fort Zeelandia had originally thought the Chinese army must enter by the south channel, and were busy intercepting with big guns, never expecting that Zheng Chenggong would avoid their fire, with his ships going from Luermen into Taijiang outside the range of the big guns. The Dutch invaders, facing the vast and mighty Zheng fleet, “as if soldiers had fallen from heaven,” were at once helpless. The Zheng fleet followed the harbor route measured beforehand and went in in a long line, cutting off the connection between the Dutch forces at Fort Zeelandia and Fort Provintia, and quickly landed at Heliaogang, and at once set up a beachhead position along Taijiang, preparing to attack Fort Provintia from the flank and rear. A Zheng force that landed on Beixianwei was stationed at Luermen to contain the Dutch invaders’ warships and also guard Beixianwei.

The Han and Gaoshan peoples of Taiwan, seeing the great army of the motherland arrive, vied to be first, “coming out to meet them, helping them land with carts and other tools.”

According to Dutch-side records, Zheng Chenggong’s landing action received the help of 25,000 able-bodied men among the Chinese residents. The Gaoshan peoples of the northern and southern routes’ native-chieftain communities, hearing the news, came in succession, showing the patriotic enthusiasm of the Taiwan people in warmly welcoming the motherland’s army to recover Taiwan. It was precisely because of the great support of the Taiwan people that the Zheng army not only landed smoothly but also created conditions for separating and surrounding the Dutch coiled in Taiwan.

After landing, the Zheng army surrounded the Dutch at Fort Provintia and cut off the connection between Fort Provintia and Fort Zeelandia. At that time, Valentyn (描难实叮), the Dutch commander holding Fort Provintia, had about 400 men under him, and the governor of the Dutch invading army, Coyett (揆一), who held Fort Zeelandia, shut up inside the town, had about 1,100 men under him, with warships and small boats numbering two each.

Coyett attempted, relying on the strength of his ships’ cannon and the fort, to counterattack the Zheng army in three routes: one route advanced from the warships against the Chinese ships anchored in Taijiang; one route, led by Captain Pedel (贝德尔, also called “Bagui-zai”), with 240 men, resisted the Zheng army that had landed from Beixianwei; one route, led by Captain Aldorp (阿尔多普) with 200 men carried by ships, reinforced Fort Provintia.

After the Zheng army landed at Heliaogang and set up camp, it immediately came under artillery fire from the Dutch at Fort Provintia. At the same time the Dutch also set fire to burn the stables and grain stores. Zheng Chenggong, “fearing that the grain would be burned,” sent Zheng Ying and others to take over and guard it. Then Zheng Chenggong adjusted his deployment: he ordered the left tiger-general Wang Daxiong and the right tiger-general Chen Peng to lead the ship units to control the mouth of Luermen so as to cover the landing of the second echelon; he ordered Chen Ze, commander of the Xuanjiao Front Garrison (宣教前镇), to lead a force to defend the Beixianwei area to ensure the safety of the main force’s flank, and placed the Dutch at Fort Zeelandia in the situation of being attacked in belly and back, and also sent one part of his force to watch the Taijiang waters and cut off the connection between Fort Provintia and Fort Zeelandia, preparing for defeating the Dutch invaders’ counterattack from both sea and land.

On the 3rd of the fourth lunar month, the Beixianwei landing battle occurred on the northern route. Beixianwei is a sandbar of less than 1 square kilometer, its southern end facing Fort Zeelandia across the water and its northern end bordering the Luermen channel. The Dutch Captain Pedel, taking advantage of the Zheng army having just landed, led 240 soldiers, sailed along the Taijiang shore to Beixianwei in a boat, and, landing, divided into two routes to counterattack the Zheng army. Pedel’s Dutch soldiers, in a row of 12 men, opened up the fighting formation and drew up their muskets, pressing close on the Zheng army. Chen Ze led most of his force to meet them head-on, and separately sent a part of his force to circle round to the enemy’s flank and strike the Dutch. Dutch documents record: the Zheng army “like a shower of arrows, so that even the sky seemed to be darkened.”

Pedel found himself attacked in belly and back, and was at a loss. The courage of the Dutch soldiers he commanded was at that moment completely replaced by terror, and many even threw down their muskets without firing a shot. They fled, holding their heads like scurrying rats. The Zheng army pressed home their victory, wiping the Dutch army out “at one beat of the drum,” “Pedel was killed in the battle line, and the rest were slaughtered almost to the last.”

The southern route reinforcement of the Dutch at Fort Provintia was also defeated by the Zheng army. This 200-man relief force was led by Captain Aldorp, sailing by boat along the south bank of Taijiang toward Fort Provintia, intending to relieve Valentyn. When Zheng Chenggong found out, he immediately dispatched the “Iron Men” troops to strike them. They wielded big swords with both hands (called “tofu knives” by the Dutch) and bravely hacked at the Dutch. Of the 200 Dutch soldiers only 60 got ashore and were at once wiped out by the “Iron Men” troops. Aldorp led his remnant units fleeing back to Fort Zeelandia.

After Aldorp’s relief failed, the defenders of Fort Provintia grew still more anxious. Valentyn sent a man to Fort Zeelandia, asking Coyett again and again to send a hundred-odd men to rescue Fort Provintia. The council met to consider that Fort Zeelandia’s situation was perilous and its troops insufficient: “If another force were sent out, then the whole of the reserve forces for defending Fort Zeelandia and its surrounding area would be less than 500. And this unit was made up of soldiers of the weakest combat strength and least combat experience, so it was decided to reject the request of Commander Valentyn.”

The Dutch navy used its only two warships and two small boats to intercept the Zheng army. The Dutch warships had very large hulls and advanced equipment. Zheng Chenggong used 60 large sailing ships to surround the Dutch fleet; the Dutch flagship “Hector” opened fire first, and the other warships followed with fire; the Zheng water force, under the command of Chen Peng and Chen Chong stationed there, fought bravely, each vying to be first. After a fierce battle, the “Hector” was sunk. The other warships tried to flee but were again closely surrounded by the Zheng ships. The Zheng army used five large sailing ships to encircle the “Gravelande” and the “White Heron” (白鹭), and carried out boarding combat and hand-to-hand fighting. Heroic Zheng soldiers climbed the “Gravelande” in the face of the enemy’s cannon fire, hacked at the masts, and with iron chains hooked the bowsprit of the enemy ship and set fire to burn it. The “Gravelande” and the “White Heron” were badly damaged and broke away and fled; the dispatch boat “Maria” fled to Batavia after the battle was lost.

The Dutch failed in both sea and land operations, and Fort Provintia and Fort Zeelandia had become two isolated forts, their mutual connection completely severed. The Dutch side admitted that the garrison of Fort Provintia at that time was “of single strength and in a perilous position,” “Fort Zeelandia too, because of the terrain, was hard to hold firmly, and the Zeelandia city area was completely under the enemy’s encirclement and control.”

Zheng Chenggong at once stepped up the encirclement of Fort Provintia. The fort’s circumference was 45 zhang and its height 3 zhang 6 chi, with 4 gun towers on the walls. On the 3rd, Zheng soldiers outside Fort Provintia captured Valentyn’s younger brother and sister-in-law. Zheng Chenggong explained to them the advantages and disadvantages and ordered them returned, to persuade Valentyn to surrender. Next, he again sent officers Yang Chaodong and the interpreter Wu Mai and Li Zhongqian to persuade, indicating that the Zheng army absolutely would not harm them and allowing the Dutch to take their own property. On the 4th, the water source of Fort Provintia was cut off by the Taiwan people. Valentyn, seeing no hope of reinforcements and the isolated castle hard to hold, had no choice but to raise the white flag and surrender. In this way, Zheng Chenggong took Fort Provintia on the 4th day after landing.

After Valentyn surrendered, on the orders of Zheng Chenggong he went to Fort Zeelandia to urge Coyett to surrender unconditionally, and was rejected by Coyett. Zheng Chenggong and the generals, analyzing the situation, held that without giving the invaders a head-on blow, the enemy would not surrender; so he ordered the army to land at the southern end of the Kunshen, “move Kunshen Mountain and join the first Kunshen, to await the order to attack Taiwan City.”

Fort Zeelandia was the Dutch colonialists’ center of rule in Taiwan, with a sturdy castle and complete defensive works. The circumference of the wall was more than 200 zhang, its height 3 zhang, in 3 levels, the lower level going more than 1 zhang underground, “the wall built with sugar-water-mixed lime and bricks, hard as stone.” The four corners of the city projected outward, with a dozen guns placed. The Dutch artillery fire was dense and long in range, sealing off every passage around it. Inside the city the Dutch troops still had 870 men, who relied on the castle to continue stubborn resistance. But after Fort Provintia was taken by the Zheng army, Fort Zeelandia had become an isolated fortress, with a shortage of food and water inside the city and the Dutch in a very difficult situation; moreover at that time the southwest monsoon season had only just begun, and they had to wait 6 months to enter the northeast monsoon season to report the relevant circumstances in Taiwan to Batavia, and then wait another 6 months to take the next southwest monsoon season to obtain Batavia’s aid, which made the defense still more difficult.

After Zheng Chenggong forced the surrender of Fort Provintia, in order to contain the Dutch at Fort Zeelandia he at once divided forces and went to the Seven Kunshen to set an ambush. When the Dutch army reached the Seventh Kunshen, before it had time to deploy in line to fight, it was thrown into disorder by the rattan-shield troops the Zheng army had set in ambush, more than half were killed or wounded, and the rest of the soldiers fled back to Fort Zeelandia in disarray. Zheng Chenggong ordered his soldiers to set up palisades and gun platforms and strengthen the defense of the Seven Kunshen, and at the same time ordered Yang Ying and He Tingbin to supply the army with 6,000 shi of millet and 3,000 shi of sugar.

From the beginning of the fourth lunar month, the two sides had been engaged in sporadic fighting. Zheng Chenggong, while actively preparing to storm the city, wrote twice, on the 12th and the 22nd, to Coyett ordering him to surrender. He also assembled 28 big guns and bombarded the city wall repeatedly. At last, at dawn on the 24th, part of the wall of Fort Zeelandia was destroyed. The Dutch concentrated guns and cannon on the wall to return fire, and sallied out of the city to seize the Zheng army’s cannon, but were driven back by the Zheng archers.

In view of the solidity of Fort Zeelandia’s walls and the difficulty of taking it by storm for the moment, in order to reduce casualties and make further preparations, Zheng Chenggong decided to adopt the policy of “besieging them until they surrender of themselves.” On the one hand he sent Commander-in-chief Ma Xin with troops to camp at Taiwan Street to besiege the Dutch, and on the other he stationed the forces of the various garrisons in different places to open up farmland. At the same time, Zheng Chenggong also toured the four great native communities (districts) where the Gaoshan peoples lived on Taiwan island, and was warmly welcomed by the local people.

On the 2nd of the fifth lunar month, the Zheng army’s second echelon of 6,000 men, led by Huang An and other generals, reached Taiwan in 20 ships. With the Zheng army’s strength reinforced and its supplies replenished, from the 5th of the fifth month on, palisades were built across all the streets leading to the fort, and a very wide moat was dug, besieging the Dutch. Zheng Chenggong again wrote three times urging Coyett to surrender. Coyett still fantasized that Batavia would send reinforcements and refused to surrender.

On the 28th of the fifth month, the Dutch colonial authorities, having learned of the Dutch army’s defeat at Fort Provintia and of the siege of Fort Zeelandia, hastily scraped together 700 soldiers and 10 warships, led by Jacob Caeuw (雅科·考乌), and after a voyage of 38 days arrived in the waters off Taiwan on the 18th of the seventh month. Seeing the imposing array of Zheng Chenggong’s warships, they hesitated to advance, and, with high winds and waves as well, after staying at sea for nearly a month, only 5 warships anchored in the sea area near Fort Zeelandia. Among them the “Ek” (厄克) struck a reef and sank, and its soldiers were captured by the Zheng army. Learning the strength of the Dutch relief fleet from the prisoners, Zheng Chenggong stepped up the deployment for the siege and for striking the relief.

On the 21st of the seventh month, the Dutch authorities in Taiwan decided to use the reinforcing ships and soldiers to drive the Zheng army out of the city area of Fort Zeelandia and destroy the Zheng ships anchored in the channel near Fort Provintia, in order to escape their predicament of being besieged. The Dutch attacked the Zheng army in two routes, by water and by land. At sea, the Dutch ships circled to the flank and rear of the Zheng army and burned ships, but were instead surrounded by the Zheng army. The Zheng water force hid by the shore, and when the enemy ships entered the ambush circle, fired all their guns at once. After an hour of fierce fighting, two Dutch ships were destroyed and 3 small boats captured, so that the Dutch relief force lost a boat captain, a cook-officer, a flag-guard sergeant and 128 soldiers, and some others were wounded. The rest of the Dutch ships fled to Batavia. On land, the Dutch attack likewise ended in failure. After this the Dutch never again dared to engage the Zheng army lightly.

The Dutch in Fort Zeelandia, besieged for several months, could not have their army grain replenished, and so their morale was low and they were unwilling to fight again. In October, in order to rescue his imminently doomed fate, Coyett attempted to collude with the Qing army and pincer Zheng Chenggong. After Coyett’s envoy reached Fujian, the Qing army demanded that the Dutch first send warships to help them attack Xiamen, and only afterward would they relieve the Dutch siege. Coyett had no way out and could only send Jacob Caeuw (雅科·考乌) to lead the 3 warships and 2 small boats drifting at sea to attack Xiamen. Caeuw, fearful at heart, turned his helm halfway and sailed for Siam (today’s Thailand), and later fled back to Batavia. So the Dutch attempt to collude with the Qing army to pincer the Zheng army came to nothing completely, morale fell still lower, and many soldiers, striving to stay alive, successively surrendered to the Zheng army.

Zheng Chenggong, learning the above Dutch situation from the prisoners, decided to turn the blockade tactics against the Dutch into attack, and before the other side could obtain relief troops from Batavia and from the Chinese mainland, to launch a fierce attack on the Dutch in Fort Zeelandia. To this end, Zheng Chenggong built three more gun platforms and dug many trenches to restrain the Dutch gun platforms.

At dawn on January 25, 1662, Zheng Chenggong ordered a bombardment of Fort Utrecht, the circular redoubt. Within two hours the Zheng army fired 2,500 shells, opened a breach in the south part of the fort, and occupied the fort that very day. The Zheng army, overlooking from above, immediately used this fort to rebuild a gun platform and bombarded Fort Zeelandia fiercely. The Dutch, holding an isolated city, were in great peril; Coyett supervised the fighting from the wall, and, seeing that the city defenses had been breached, did not know what to do. Under these circumstances Zheng Chenggong sent the interpreter Li Zhong into the city to urge surrender. Li Zhong said to Coyett: “This place is not yours; it was the place where the former grand master trained troops. Now the Lord has come in person in order to recover his old land. This place is far from your country, how could you stay long? The Lord, moved by the thought of being gentle to distant people, cannot bear to harm you and opens one way out for you: all granaries and storehouses may not be used at will; as for the rest, the jade, pearls and silver you have privately accumulated, you are allowed to load and take them all back. If you persist in your delusion, tomorrow we shall ring the mountains and the sea, with oil, firewood and sulfur piled up ready. When your ships are destroyed and the city broken, repentance will be too late.” The Dutch colonizers’ council held an emergency meeting to discuss the situation and countermeasures. Fort Zeelandia had been besieged for nearly 9 months; the Dutch had lost more than 1,600 killed and wounded, and only a little over 600 soldiers could still take part in the fighting, ammunition and food were exhausted, epidemic disease was prevalent, and the situation was completely hopeless. The council held: “If the fighting continues, a terrible fate will fall on every one of us, and holding out like this is of no benefit to the Company either.” Coyett, with no other way out, had no choice but to agree that the council would take the lead in negotiating with Zheng Chenggong. After the talks, Coyett “was willing to cease hostilities and agree to surrender, and begged to be allowed to return to his country.”

On February 6, 1662 (the 18th day of the 12th lunar month of the 18th year of Shunzhi, that is, the 15th year of Yongli of the Southern Ming), Coyett, governor of the Dutch in Taiwan, signed the instrument of surrender. The Dutch handed over all the forts, weapons and supplies, and about 900 Dutch military and civilians, including the sick and wounded, led finally by Coyett, left Taiwan by ship. With this, the 38 years of Dutch invaders’ colonial rule in Taiwan came to an end, and the treasure island of Taiwan returned to the embrace of the motherland.



XIII. The Qing–Zheng Naval Battle of Penghu in China

The Battle of Penghu was an operation in which the Fujian navy of the Qing dynasty in 1683 (the 22nd year of Kangxi of the Qing) annihilated the main force of the Zheng family army of the Ming dynasty in the sea area of Penghu, recovering Penghu and Taiwan and unifying China’s territory.

On July 8, 1683 (the 14th day of the 6th lunar month of the 22nd year of Kangxi), the navy commander-in-chief Shi Lang set out from Tongshan Island (today’s Dongshan Island in Fujian); Yao Qisheng also allocated 3,000 men to join Shi Lang’s expedition (the Qing had 24,000 in all, 70 large “niao” ships (大鸟船), 103 “ganzeng” ships (赶缯船) and 65 double-sail “juzhu” ships (双帆居船)). On the 9th (the 15th of the 6th lunar month) the Zheng sentry boats found that the Qing army had arrived at the area of Huayu and Maoyu and hurriedly reported to Liu Guoxuan, and that night the Qing army spent the night at Bazhao Island (八罩岛).

On the 10th (the 16th of the 6th lunar month), Shi Lang attacked Niangma Palace (娘妈宫), using fast “niao” boats as the vanguard. Liu Guoxuan sent Lin Sheng and Jiang Sheng to command the water force; Qiu Hui acted as vanguard, and he himself supervised the fight at the mouth of the Niangma Palace harbor. At that time, held back by the wind, the Qing army did not dare to advance, and only a fleet of 7 ships headed by Lan Li (蓝理) broke into the Zheng army.

Shi Lang sent out a second wave of “niao” ship units, and soon after fighting began the tide started to rise; some Qing boats were simply washed toward the shore by the sea water, and the Zheng army, taking advantage of the situation, divided their fleet into two wings and surrounded the Qing army. Shi Lang, seeing this, hurried to dash into the Zheng army to try to rescue the surrounded ships, but was himself surrounded by the Zheng water force commanded by Lin Sheng. In the engagement Shi Lang was wounded in the right eye by an arquebus, but did not lose his composure; Lin Sheng was also hit by a cannon and had his right leg broken. Lin Sheng’s wound made the Zheng army lose its commander, and Shi Lang took the opportunity to withdraw from the battlefield and rest at sea near Xiyu.

On the 11th (the 17th of the 6th lunar month) Shi Lang returned to Bazhao Island. The terrain of Bazhao Island is dangerous and ships easily strike hidden reefs on the island’s shore when meeting a storm, and the 6th lunar month is also a time when typhoons easily occur; Shi Lang was glad to be lucky enough not to meet a typhoon. Liu Guoxuan of the Zheng army, learning that the Qing army was resting at Bazhao Island, personally led an attack but was driven back by Shi Lang. Shi Lang, taking advantage of the situation, on the 12th (the 18th of the 6th lunar month) first sent warships to capture Huding-yu and Tongpan-yu (虎井屿, 桶盘屿) outside the Penghu harbor.

At seven in the morning on the 16th (the 22nd of the 6th lunar month), Shi Lang decided to launch a general attack, dividing the fleet into three routes to advance, with the remaining roughly 80 ships as the rear support:

Middle route: 56 ships in all, divided into 8 squads, each squad of 7 ships, commanded personally by Shi Lang as the main force to attack Niangma Palace.

Right route: 50 ships in all, with the regional commander Chen Meng (陈蟒) and others leading them to attack Jilong-yu and Sijiao-yu (鸡笼屿, 四角屿) from the east side of the Penghu harbor mouth, and afterward join the central unit to pincer the Zheng army.

Left route: 50 ships in all, with the regional commander Dong Yi (董义) and others leading them from the inner channel on the west side of the Penghu harbor mouth into Niuxin Bay (牛心湾), to make the Zheng army misjudge that the Qing army would land there.

Before dawn a typhoon began to blow, and at the hour of chen (7–9 a.m.) the wind turned to northwest; the Zheng army advanced down the wind, for a time holding the advantage, and the Qing general Zhu Tiangui was killed by cannon fire in the central unit. By noon, the typhoon was affected by the equatorial belt and a south wind began to blow at sea, so the wind changed to one favorable to the Qing army. Shi Lang ordered the whole army to counterattack, firing various fire weapons down the wind, and surrounded the Zheng army’s ships with scores of ships; the Zheng army collapsed everywhere, Jiang Sheng was killed in battle and Qiu Hui burned himself. In all, 12,000 of the Zheng army were killed and 5,000 captured. Over 190 ships were destroyed, struck and captured. Liu Guoxuan, seeing the great trend was lost, led remnant units out of the north and retreated to Taiwan, and all the Zheng garrisons on the islands of Penghu surrendered to Shi Lang. The Qing army lost 329 dead and over 1,800 wounded, and not a single ship was lost.

A large-scale naval battle in which the sides seemed evenly matched, yet whose losses were so greatly different, is truly rare in the history of naval warfare.




Section 4: Tactics of Ancient Maritime (Water-Surface) Combat

From a modern point of view, ancient maritime (water-surface) combat basically had only two forms: naval combat and landing. Because the effective range of cold weapons was extremely short, the side resisting a landing generally did not deploy its troops directly on the beach, so the landing side often did not meet resistance from the other side when landing. Almost all fighting occurred after landing, so ancient landings were often not called landing battles but simply landing actions, and their methods of fighting were completely the same as those of land (ground) combat. Therefore, for the tactics of ancient maritime (water-surface) combat we mainly study naval-battle tactics.

Broadly speaking, ancient naval-battle tactics mainly included two kinds: boarding tactics and ramming tactics.

The earliest naval-battle tactic to appear was boarding tactics.


I. Boarding Tactics

As with land (ground) combat, there is no written account explaining how the earliest maritime (water-surface) combat was fought. By the author’s guess, perhaps the attempt to transform maritime (water-surface) combat into “water-surface land combat” was the first naval-battle tactical idea, and under the guidance of this idea boarding tactics came into being. This is the first naval-battle tactic we know of, and it should be reasonable to take it as the starting point for studying the history of the development of naval-battle tactics.

Boarding tactics are the method of maritime (water-surface) combat in which one’s own warship comes alongside the enemy warship, and the soldiers, crossing the ship’s side, leap onto the enemy warship and fight hand-to-hand with the enemy soldiers, seizing the enemy warship; it is also called leap-and-board tactics (tiaobang zhanshu).

From the pottery tablets reflecting the Battle of Cyprus it can be seen that the tactics used in the Battle of Cyprus were boarding tactics. This may be the earliest known boarding tactic at present. Among the 13 naval battles described earlier in this chapter, 9 (the Wu–Qi Yellow Sea naval battle, the Battle of Cape Ecnomus, the Battle of Actium, the Sino-Japanese Battle of Baijiang-kou, the Song–Jin East China Sea naval battle, the Song–Yuan Battle of Yashan, the Battle of Lepanto, the Sino-Japanese Battle of Noryang, the Battle of Liaoluo Bay and the Battle of Penghu) used boarding tactics as the basic tactic, which shows how widely boarding tactics were used. Before the late 16th century, although some warships were equipped with cannon, because their range was too short and their power too small, the two sides’ ships after drawing close still used boarding tactics to decide the victory. In 1661, in the naval battle in which our country’s Zheng Chenggong led his fleet to recover Taiwan, he first fired artillery to kill and wound large numbers of the other side’s sailors or shock the other side’s spirit, and then used boarding tactics to defeat the Dutch fleet. It was not until the end of the 16th century, when firearms became the main weapon of naval combat, that boarding tactics were gradually replaced by line-of-battle tactics. If the Battle of Cyprus is taken as the beginning, it lasted at least 29 centuries before and after.


(I) Modifications to Ships

Since boarding tactics were produced under the guiding tactical idea of making naval combat “land combat on the sea,” this tactic merely treats the ship as a transport platform, and the mission is accomplished once soldiers are sent to the enemy ship to fight; the requirements on the ship are not high, but they are not entirely absent either, since there is a difference between a warship and a civilian ship.

The first requirement is that the warship’s speed must be rather high, so as to be able to catch up with the enemy ship.

As described above, in the age of oared ships the main way of raising speed was to increase the number of oars (oarsmen). In 550 BC, the Greek three-bank oared warship was 40–50 m long, with a displacement of 200 tons and 170 oars, and had a rowing speed of up to 6 knots; in the 5th to 4th century BC, sails also appeared on Chinese ships, and with a following wind the oars and sails could obtain a higher speed (often at the price of worse maneuverability).

After catching up with the enemy ship, the ship is required to be able to turn, advance and retreat at will in order to come alongside the enemy ship for fighting, which requires the combined use of the oar, the rudder and the sail that were already practical at the time.

By the Southern and Northern Dynasties of AD 480, people had begun to realize that “in water battle the wind’s strength is changeable, and one cannot rely on it to fight,” and so they attached great importance to warships propelled by a mix of wind power and manpower, and the oared sailing ship appeared. On long voyages sails were used, the rowers saving their strength, and in battle the oars were used according to circumstances.

In addition, another condition helping the leap-and-board fight is that the soldiers carried on one’s own ship must be able to leap onto the enemy ship. This put a requirement on ships: in order for the soldiers on one’s own warship to leap smoothly onto the enemy ship, the freeboard of the two ships must be the same height, or one’s own ship somewhat higher than the enemy ship.

Around 550 BC, the freeboard of civilian seagoing ships was about 1 m; the shipbuilders of the Mediterranean coastal countries raised the freeboard of warships to about 1.5 m, with the aim of letting one’s own soldiers leap over the ship’s side from a height onto the deck of the other side’s warship, while also preventing the other side’s soldiers from climbing onto one’s own ship.

On the premise that the freeboard heights of the two ships meet the conditions for leap-and-board, the two ships must also lie steadily, or at least temporarily steadily, alongside the enemy ship’s side, and this involves the question of the relation between the two ships.

In order to let one’s own soldiers leap onto the enemy ship while not letting the enemy soldiers leap onto one’s own, people also invented special leap-and-board tools; for example, around 480 BC, China’s skilled craftsman Gongshu Ban (Lu Ban) made for the warships of Chu of that time a special implement for naval combat, the “gou ju” (“hook-and-fend”). This was a special hook fixed on the warship; once successfully used, the enemy ship “when advancing was fended off, when retreating was hooked,” so that the two sides’ warships always kept at a distance favorable to one’s own side. At almost the same time, a similar “Raven” bridge also appeared on the warships of the Mediterranean coastal countries, also a special leap-and-board tool.6

To win in boarding combat, the ship must also carry enough troops. And to carry enough troops, the ship must be large enough. But a ship that is too large also brings negative effects, namely that its speed is not fast enough and it cannot catch up with the enemy ship, and so cannot come alongside.

To solve the problem of the relation between the size of the ship and its speed and maneuverability, around 500 BC, in China’s Spring and Autumn and Warring States periods, the main warships were built in three sizes, “large wing,” “medium wing” and “small wing.” Of these, the “large wing” was “10 zhang long, 1 zhang 5 chi 2 cun wide; one ship could carry 26 fighting soldiers, 50 oarsmen, 3 sailors for steering, 12 men with long hooks and long spears, and 2 commanders, 93 men in all. The ship carried 32 crossbows, 3,300 arrows, and 32 helmets and 32 suits of armor each.” The “medium wing” was somewhat smaller in size: “9 zhang 2 chi long, 1 zhang 3 chi 5 cun wide.” The “small wing” was smaller still: “9 zhang long, 1 zhang 2 chi wide.”7 Warships of these three sizes are together called the “three wings” and were the main warships, chosen for use according to the circumstances of the time.

Even the symbol of ancient warships, the ship tower, is also related to boarding tactics. The ship tower not only provided one’s own soldiers with an archery platform from which to kill and wound the soldiers on the other ship before the two warships came alongside, but also, after the two sides closed, provided a rallying point for guarding the ship for our soldiers when enemy soldiers leaped onto our deck.

In addition, warships often also had some auxiliary protective facilities. For example, to guard against the killing and wounding by the other side’s arrows and against leap-and-board, ships often had warrior sheds or parapet walls (modeled on city walls, with crenels, and even with four gates). Warships without warrior sheds or parapets would, in battle, spread out ox-hide nets along the ship’s side. Ships were also usually equipped with small darts or heavier plow-head darts, which could be thrown at the enemy at a certain distance; and with hooks for grappling enemy ships and hooking them in, or sickles for cutting cables, and shields made of oxhide stretched over wood or bamboo.

Since boarding combat occurs when the two warships’ sides are close to each other, people also invented the “paigan” (拍杆, “beating pole”), a device that, using the lever principle, hangs a huge stone outside the ship’s side and releases it suddenly when the two warships come alongside, smashing the enemy ship. In AD 588–589, when the Sui destroyed the Chen, on the largest warship under Yang Su, the “Wuya” (五牙), there were 6 “paigan” at front, rear, left and right.

The bottomless ship built by Zhang Gui in the Southern Song was a still more peculiar warship designed with strange ideas specifically against boarding tactics. The ship’s rear-middle section had no bottom, only the two sides and two narrow footboards, and was disguised, so that in boarding combat it lured the enemy soldiers to leap into the sea and drown.

In fact, these ships with high freeboard, or “tower ships” with three, four or even five levels of ship towers, greatly increased the ship’s windage area, or raised the ship’s center of gravity, which was very unfavorable to the ship’s seaworthiness; this too can be regarded as the price warships paid for adapting to boarding tactics.



(II) Typical Forms of Boarding Tactics

1. Single-ship tactics

The key to single-ship combat is deck fighting. Because the space on a ship’s deck is narrow, combat on a ship cannot be fought by drawing up in ranks but can only be a melee, and as for the few soldiers who leap onto the enemy ship covering one another’s flanks while fighting, the number of those directly taking part is the key to winning the deck fight.

Perhaps the best way to fight a leap-and-board fight is for 2–4 soldiers to form a small group, leaping simultaneously or almost simultaneously onto the enemy ship’s deck, and then covering each other’s flanks shoulder to shoulder or back to back, seizing a region of the enemy ship’s deck and covering more of one’s own soldiers leaping onto the enemy deck, to fight hand-to-hand with the enemy soldiers and kill and wound large numbers of enemy soldiers until the enemy ship is controlled.

2. Multi-ship tactics

Multi-ship fighting is often a melee between the two sides’ ships. The key to the tactics is to have several of one’s own ships come alongside one of the other side’s ships, while avoiding several of the other side’s ships coming alongside one of one’s own.



(III) The Development of Boarding Tactics

Seven centuries after boarding tactics appeared, with the growth of people’s chemical knowledge, a developed form of it appeared in the 5th–4th centuries BC: fire-attack tactics.

According to record, in the 5th–4th centuries BC, in order to resist the invasion of the Persian fleet, the navies of the Greek city-states used in naval battle a fire weapon (Greek: Υγρ Πυρ).

What “Greek fire” was exactly is still not settled to this day. It is generally believed that “Greek fire” (or “Roman fire”) was a liquid incendiary invented by the Byzantine Empire that could burn on the water. “Greek” is only the Arabs’ name for this terrifying weapon; the Byzantines themselves called it “sea fire,” “flowing fire,” “liquid flame,” “man-made fire,” “defensive fire,” and so on. According to documents, “Greek fire” many times made great contributions to the Byzantine Empire’s military victories, and some scholars and historians even think it was one of the reasons the Byzantine Empire could last a thousand years; the formula of “Greek fire” has been lost, and its ingredients are still a mystery to this day, while the Crusaders who were injured by “Greek fire” at the time recorded: “Whenever the people attacked us with ‘Greek fire,’ all we could do was kneel and pray to heaven for rescue.” This passage is enough to show the power of “Greek fire.”

In the Battle of Red Cliffs in China in AD 208, the Sun–Liu allied army fire-attacked Cao Cao’s camp, becoming a legend in the history of naval (water-surface) battle. But the incendiary used was not “Greek fire” but ordinary dry firewood, perhaps with some oily accelerant.

In the Sino-Japanese Battle of Baijiang-kou in AD 663, the Chinese water force also used fire-attack tactics. According to historical records, in AD 1000, Tang Fu, captain of the Shenwei water force, contributed to the Song court the methods of making incendiary weapons such as fire arrows, fire balls and fire caltrops.

From the 13th century (corresponding to China’s Yuan to Ming), fire-attack tactics had become an important tactic of naval warfare. It was mainly to burn the sails of enemy ships, so that the enemy ships could not sail and found it hard to fight. If the enemy ships caught fire, they could also be burned and destroyed directly. The dominant tactic used in the Song–Yuan Battle of Yashan in AD 1279 was fire-attack tactics.




II. Ramming Tactics

If boarding tactics were still only a kind of “land combat on the sea” that did not yet possess the characteristics of true naval (water-surface) combat, then the ramming tactics that appeared after boarding tactics can be regarded as the first purely naval (water-surface) combat tactics.

Ramming tactics are naval (water-surface) combat tactics that use the hull of one’s own ship, especially its head, as the weapon, carrying out ramming on enemy ships and ramming and sinking or ramming and destroying them.

As with boarding tactics, when and where the earliest battle using ramming tactics occurred can no longer be verified; perhaps, inspired by accidental ship-collision accidents, the earliest ramming tactics appeared.

By the author’s guess, ramming as a tactic probably arose about the 5th century BC. The basic tactic used in the Battle of Salamis in 480 BC was ramming tactics. Among the 13 naval battles described earlier in this chapter, 3 (the Battles of Salamis, Mylae and Actium) used ramming as the basic tactic. It was not until the 16th century, when firearms became the main weapon of naval combat, that ramming tactics were gradually replaced by line-of-battle tactics. But even so, in the middle of the 19th century, after firearms had been used in naval combat for nearly 3 centuries, when the protective capability of ships had greatly exceeded the destructive power of guns and the warships’ means of attack had become ineffective, ramming tactics were for a time restored. For example, in the Battle of Lissa in 1866, the Austrian fleet used ramming tactics and rammed and sank the main warships of the Italian fleet, winning a decisive victory. Even into the 20th century, when there was no time to use other weapons, ramming tactics still appeared in naval warfare, though by then it was an auxiliary tactic adopted out of necessity when firepower could not yet thoroughly settle the question of victory or defeat in combat. If the Battle of Salamis is taken as the beginning, ramming tactics as a basic tactic of naval warfare lasted at least 22 centuries before and after.


(I) Modifications to Ships

Unlike boarding tactics, ramming tactics place higher requirements on ships, which in summary are mainly three: higher speed, better maneuverability and a sturdier structure. Only when all three requirements are met at the same time can ramming tactics be carried out. Among them, higher speed and better maneuverability are qualities that every ship pursues and can be obtained with the development of ships. The only thing needing special modification of the ship is that the structure of the ship must be strengthened, especially the part that rams the ship, reinforced so that it can ram and destroy the other side’s ship without damaging one’s own ship in the ramming. To solve this problem, besides making the ship’s structure sturdier, around 1200 BC the Egyptians invented the “ram” (zhuangjiao). The so-called “ram” is in fact a sturdy projection which, fixed at the bow of the ship, can be used both to ram and destroy enemy ships and to protect one’s own ship. It was later widely adopted by the oared sailing ships of the ancient Phoenicians, Greeks and Romans.

As described above, the earliest warships were the single-bank oared ships that appeared in Egypt, Phoenicia and Greece around 1200 BC. In 800 BC, single-bank oared warships began to be fitted at the bow with bronze-cast rams, used for ramming combat between naval warships.

The most remarkable characteristic of warships at that time was the fitting of a pointed ram on the ship; this is a great invention that cannot be ignored in the history of warship equipment.

In 550 BC, the Greek three-bank oared warship was 40–50 m long, with a displacement of about 200 tons and 170 oars, rowing speed up to 6 knots, and could also use sails with a following wind. Its main weapon was the ram at the ship’s bow. This kind of warship equipped with a ram was popular in the Mediterranean for a dozen-odd centuries.

With the accumulation of combat experience, people gradually came to realize that the lower the part rammed, the more serious the damage to the enemy ship often was, and at the same time, the lower the ram, the less likely one’s own ship was to lose stability in the ramming. Therefore the ram originally high up near the ship’s head was gradually changed to be fitted near the waterline and even under the water; for example, the “Iron-Wall Ploughshare-Beak Flat-Faced Haihu” (铁壁铧嘴平面海鹘) warship built in 1203 by Qin Shifu of China’s Southern Song8 had sharp iron points shaped like a ploughshare’s beak fitted below the waterline at the bow, used to split and cut open enemy ships when ramming; this is a development of the ram. To resist the other side’s ramming, there were also iron plates inside the cabin walls.

To raise the destructive capability of ships it was necessary to raise the speed of ships. The main measures at the time were: first, increase the number of oarsmen, for example the Greek three-bank oared warship mentioned above had 170 oars and could reach a speed of 6 knots; second, use sails. In the 5th to 4th century BC, sails also appeared on Chinese ships. The sail was originally a temporary measure by which boat people, according to experience, raised speed when a ship sailed with a following wind, and with the enlargement of ships it gradually developed into an auxiliary power for ships. By the 3rd century BC (the Warring States period), our country’s large ships had already commonly used sails.

To improve the maneuverability of warships, by the Southern and Northern Dynasties of AD 480 people began to realize that “in water battle the wind’s strength is changeable, and one cannot rely on it to fight,” and so they attached great importance to warships propelled by a mix of wind power and manpower, and the oared sailing ship appeared. On long voyages sails were used, and in battle oars were used according to circumstances. In addition, the already practical oar, rudder and sail were integrated and used together.

When ramming tactics are adopted, small ships often sail fast and easily achieve ramming. But a ship that is too small has little momentum, and unless the speed is very fast cannot ram and destroy or ram and sink the enemy ship; of course a large ship has large momentum, and as long as it rams, it can generally ram and destroy and ram and sink the enemy ship, or at least ram and damage the enemy ship. But large ships’ speed is often slow, and it is not easy to ram the enemy ship. Therefore the ships using ramming tactics generally chose ships of medium size.



(II) Typical Forms of Ramming Tactics

1. Single-ship tactics

At all times one should seek to point the ship’s head at the other side’s ship’s side. The key is the coordinated action of the whole crew and ship-handling skill, plus a little luck.

2. Multi-ship tactics

What is important is the mutual cover of the ships. Often one ship can attract the target enemy ship at the front while another ship rams the flank of the enemy ship from the side wing.



(III) Variant Forms of Ramming Tactics

As described above, the regular ramming tactic is to ram the other side’s ship’s side and win by directly ramming and sinking the enemy ship. But in actual combat this kind of ramming was not easy to achieve. Perhaps by accidental discovery, a variant form of ramming tactics appeared: the tactic of first ramming off the other side’s oars, so that the other side’s ship lost control capability, and then ramming and sinking the other side’s ship.

Because the oars extending out from the two sides of a ship are themselves not very sturdy, this tactic is very simple to carry out: in combat one drives one’s ship fast toward the other side’s ship, and the other side either perishes together with one or must dodge. If the other side dodges, raising their oars upright or keeping them tight against the ship’s side, one then uses inertia to ram, with the hull of one’s own ship, the oars on one side of the other side’s ship that had no time to dodge, while keeping the oars on one’s own side intact. For example, in the Battle of Salamis the Greek warships used this tactic. Of course, if some modifications could be made to the ship (ship tools), carrying out this tactic would be still simpler and more effective. But we have not seen historical material in this respect.

Because the sculling oar is at the rear of the ship and is not easily rammed by the other side, using the sculling oar to propel the ship became an effective measure against this tactic.

The last naval battle decided by ramming tactics was the Battle of Lissa in 1866. In that battle the Austrian fleet used ramming tactics and rammed and sank the main warships of the Italian fleet, winning a decisive victory. But that was already an emergency measure adopted when guns could not yet sink the other side’s warships. In addition, in the First and Second World Wars of the 20th century, this tactic was also used by surface warships to ram at close range enemy submarines that were surfacing or diving. According to statistics, in the First World War a total of 17 submarines were rammed and sunk, and more were rammed and damaged.

Because the speed of oared ships was not high at the time, the destructive power of ramming tactics was too small; the handling of oared sailing ships was also severely restricted by wind direction and wind force, so ramming tactics were difficult to employ. Therefore, when ramming tactics were hard to use or could not be effective, people still had to resort to boarding tactics to win victory in naval battle, and so, for quite a long historical period, even within the same naval battle, ramming tactics and boarding tactics coexisted. For example, in the Battle of Salamis in 480 BC and the Battle of Cape Ecnomus in 256 BC, boarding tactics and ramming tactics were used in a mixed way.









1. Du Bao, Daye zaji (大业杂记, Miscellaneous Records of the Daye Era).



2. The ancient “West” refers mainly to the Mediterranean coast, North Africa and Europe.



3. Wenxian tongkao, Bing yi annotation (《文献通考·兵一注》).



4. Ming Xizong shilu, Yuan Keli’s memorial (《明熹宗实录·袁可立奏疏》).



5. Phoenicia was an ancient country on the eastern Mediterranean coast, roughly along the coast of today’s Lebanon and Syria. The Phoenicians were known for navigation, trade and the slave trade.



6. See “The Battle of Mylae” in Section 3 of this chapter.



7. Quoted from Zhang Jingfen, Zhongguo gudai de zaochuan yu hanghai (中国古代的造船与航海, Shipbuilding and Navigation in Ancient China), Commercial Press, 1997, pp. 27–28.



8. This ship was 10 zhang (about 30.72 m) long, 1 zhang 8 chi (about 5.53 m) wide, and its bottom thickness (draft) was 1 zhang (3.072 m); it was fitted with 10 oars, 42 sailors, and carried 108 soldiers, with a load capacity of about 60 tons.





Chapter 9 — Early Modern Maritime (Water-Surface) Combat and Its Tactics

“Early modern times,” viewed from the standpoint of studying the development of maritime (water-surface) tactics in the world, refers to the historical period of about 250–310 years from the late 16th century (after 1580), when guns became the main weapon of naval combat, until about 1865, before the (First) Industrial Revolution was basically complete. Because the maritime combat platform of this period was the sailing ship of the line, this period is also called the age of the sailing ship of the line.


Section 1: The Development of Early Modern Warships

The development of early modern warships can be described in two respects: the advance of the ship itself, and the evolution of the arrangement of guns.


I. The Advance of Ships

From the 13th century on, a kind of seagoing ship that people called the “Cog” appeared along the coasts of Northern Europe.


(I) The Cog

This was a broad-bodied seagoing ship with a length-to-beam ratio of roughly 2.5:1. It had a pointed hull bottom, a fairly deep draft and fairly high freeboard, and its displacement was only a few tens to a little over a hundred tons. The hatchways were fitted with decking, which together with the hull shell formed a semi-enclosed hold. A very large square sail was set on a single mast, supplying the ship’s motive power. The hold was wide and deep, providing ample room for loading cargo. This was the earliest sailing ship in the true sense to appear in Europe.

At first the cog was used only to carry cargo, but by the end of the 14th century it was also being used for naval combat. The forecastle and aftcastle that shipbuilders erected at the bow and stern could be used not only to handle the ship but also, in battle, to provide a fighting platform for soldiers. Compared with the oared ships of the past, the cog had a great advantage in sailing performance. The oared ships of the past were propelled by human rowing; limited by the length of the oars, their freeboard was low, and their holds were open-topped, so that when the sea was rough, water would pour straight into the hold and make the ship lose buoyancy. Even for those oared ships with fairly high freeboard, limited by the length of the oars, a number of oar ports still had to be cut in the ship’s side, and when sailing in heavy seas, seawater could very easily pour into the hold through the oar ports; moreover, it was very hard for the rowers to keep rowing continuously for a long time. Oared ships therefore generally lacked long-range capability. The cog was different: its higher freeboard and semi-enclosed hull ensured that the ship could still sail normally even in fairly heavy seas. At the same time, because it was driven mainly by wind power, it saved the large numbers of rowers’ consumption of drinking water and food, and the space thus saved could be used to carry more cargo. Compared with oared ships, therefore, the cog’s carrying capacity and endurance were much greater. Over a period of a little more than a century, the cog, with these advantages, gradually replaced the oared ship and became the main type of seagoing ship in Europe.

From the middle of the 14th century, a new type of ship evolved from the cog, the “Carrack,” was built.



(II) The Carrack

The carrack was a large seagoing ship with a displacement of 300–500 tons. Its length-to-beam ratio was adjusted to 2.5–3:1. To make full use of the interior volume, the deck developed from a single layer into several layers, and tall forecastles and aftcastles were built; there were generally 3–4 masts, and the bow usually also carried a bowsprit. Square sails were generally set on the main mast and the foremast, providing the main motive power for sailing; triangular sails set on the bowsprit and the shorter mizzenmast, working together with the rudder, controlled the ship’s heading.

Not long afterward, starting from Spain and Portugal, shipbuilders in the Atlantic-coast ports of Europe all began to build this type of ship. The “Age of Discovery” of long-distance voyages, opened in the 15th century by the Portuguese Vasco da Gama, drove revolutionary development and change in navigational instruments; the old-style oared ship faded from people’s view, and the improved new-style sailing ship gradually became the darling of sailors. In 1418, King Henry V of England (reigned 1413–1422) had the warship Grace Dieu built for his fleet. This warship was built of double-layered thick timber, was about 80 meters long, and had a displacement of 1,400 tons. By the 16th century, this kind of “full-rigged ship”1 had become the most important sailing ship in Europe. Its enormous carrying capacity met the needs of newly emerging European trade; its outstanding seagoing qualities made it easier to search for new sea routes and overseas colonies; and, moreover, its sturdy structure enabled it both to absorb the recoil produced when guns were fired and, to a certain extent, to withstand hits from incoming shot, making it an ideal gun platform.

At the beginning of the 16th century, the most famous sailing ship in Europe was the Mary Rose. This was a typical carrack built in the reign of Henry VIII of England (reigned 1509–1547), completed and launched in 1510. The hull was 32 meters long, 11.6 meters wide, and drew 4.6 meters of water, with a displacement of about 600 tons, which at the time was already a very large ship. It had a tall forecastle and aftcastle. The forecastle had three levels and the aftcastle as many as four. The large number of sails gave the Mary Rose a fairly fast speed; the English Lord Admiral Sir Edward Howard of the time once declared that even a ship of 100 tons could not possibly sail faster than the Mary Rose. In 1511, Scotland also launched the 1,000-ton Great Michael.

In 1545 the Mary Rose capsized at sea after encountering a storm, and only 35 people on board were saved. This was the first major shipwreck in early modern history, and it exposed a deficiency in the design of the carrack (see Figure 9.1) — in fact, this deficiency had been noticed by shipbuilders even before the sinking. The carrack’s forecastle and aftcastle were too tall, which made the ship’s center of gravity too high, so that it capsized fairly easily in heavy seas. In response to this deficiency, shipbuilders set about improving the carrack. Around 1550 a new type of sailing ship was born, the “Galleon” (see Figure 9.2).


[Image — Figure 9.1: The carrack. A rendering of a large sailing ship seen from the bow quarter, with several tiers of square sails on tall masts, a long bowsprit and a dark, high-sided hull.]





(III) The Galleon

Compared with the carrack, the galleon’s size and displacement did not change noticeably, but the hull’s length-to-beam ratio was adjusted further, to 3.5–4:1. Because the hull was relatively longer, it was favorable for sailing into the wind and for raising speed. The ship’s forecastle and aftcastle were markedly lowered, which greatly lowered the ship’s center of gravity. The stern was also redesigned so that the heading could be controlled more easily. After the battle in the English Channel between England and Spain in 1588, the carrack was gradually replaced by the galleon and soon withdrew from the stage of history. England was the first country to begin building galleons; in the reign of Queen Elizabeth (reigned 1558–1603) England built a large number of galleons, and the Ark Royal was the most famous of them. This ship was launched in 1587 at the port of Deptford; it was 42.6 meters long and 11.2 meters wide, drew 4.5 meters of water, and had a displacement of about 800 tons. Like the Mary Rose, the Ark Royal was also a four-masted sailing ship, and the kinds of sails set on each mast were also the same as on the former; but because of the different hull design, the Ark Royal’s seaworthiness was clearly better than that of the Mary Rose.


[Image — Figure 9.2: The galleon. A rendering of a sailing ship seen from the stern quarter, with several tiers of square sails, lower castles than the carrack, and a dark hull.]






II. The Evolution of the Arrangement of Guns

In the middle of the 14th century, tubular firearms in the form of guns and cannons gradually became practical. Although their combat performance was still unsatisfactory, by virtue of their ability to fight at long range they gradually replaced cold weapons and were used more and more widely in land (ground) combat. At the same time, they were also gradually applied to maritime (water-surface) combat. But guns becoming the main weapon of naval combat went through a long process of evolution.

It is hard to determine who first used guns in maritime combat, and when. The most obvious reason is that, limited by the historical materials, it is hard for us to learn the full situation of that time2 and so, of course, to settle the matter; a less obvious reason is that it is hard for us to tell the guns (pao) of that time apart from the hand guns (qiang). By modern standards, a firearm with a bore of 20 millimeters or more is a gun (pao), and one of 20 millimeters or less is a hand gun (qiang). But the firearms then called “huoqiang” (“chong”) mostly exceeded 20 millimeters in bore,3 and the word “pao” had only just appeared in China to refer to large-bore firearms (huochong), which makes answering this question all the harder. Yet even if we could find the answer to this question, we still could not determine when the gun became the main weapon of naval combat. For merely using guns in naval combat, and the use of guns deciding the outcome of naval combat, have entirely different effects on naval combat, and it is the latter that is the real reason guns became the main weapon of naval warfare. Without clear answers to these questions, it is fundamentally impossible to give a definite answer to how the use of guns caused changes in naval tactics.


(I) Small Guns Were Mounted on Warships

Speaking from the standpoint of tubular firearms (hand guns and guns) being used in maritime (water-surface) combat, it was the inventors of tubular firearms — the Chinese — who first used hand guns and guns in maritime (water-surface) combat.

According to research, by 1377 (the 10th year of Hongwu of the Ming dynasty), the soldiers on our country’s warships had already commonly been equipped with matchlock guns (huoshengqiang). Not only that, a bronze “large bowl-mouth gun” (da wankou chong)4 cast in AD 1372 (the 5th year of Hongwu of the Ming dynasty), now preserved in a military museum, also shows that as early as the end of the 14th century China already had guns specially made for water-force (naval) water combat (sea combat). But this kind of light gun could only kill and wound exposed personnel and could not sink ships (by the author’s conjecture, the main use of this kind of light gun was probably to repel boarders). The Ming-dynasty Chinese navigator Zheng He led a huge fleet on seven voyages to the “Western Oceans” between 1405 and 1433. The largest “treasure ship” he rode was about 137 meters long and about 56 meters wide, carried 9–12 sails, and was the largest sailing seagoing ship in the world at the time, yet it too was fitted with only a few small muzzle-loading smoothbore guns. In the naval Battle of Lepanto in 1571, the Christian fleet, with 208 warships and 6 fast ships, used 1,815 guns in all, together with a considerable number of matchlocks (their Muslim opponents had 230 warships but only 750 guns), and Ali Pasha, commander of the Muslim fleet, was killed by a bullet fired from the matchlock of a soldier of the Christian fleet. But this naval battle is still regarded only as a naval battle of the cold-weapon era and not as a naval battle of the firearm era. That is to say, at least in this naval battle, firearms had not yet become the main weapon.

But perhaps because large-scale maritime combat seldom occurred in China during the 13th–16th centuries, or perhaps because the flat-bottomed sailing ships of China in the 13th–16th centuries were not well suited to carrying guns of larger bore and greater weight, even in the early 17th century most Chinese warships were fitted only with small firearms that could kill and wound only exposed personnel. At the Battle of Penghu in 1633, although both sides used a considerable number of firearms (including matchlocks and some small-bore guns), the dominant tactics used in that naval battle were still the typical ancient naval-combat tactics of ramming, boarding and the like. In 1637 the English explorer Peter Mundy once led an English ship in an attempt to find a sea route going straight up the Pearl River to Canton (Guangzhou). By his account, on the way he met a Chinese warship which, although huge and finely decorated, with a double gun deck, also had quite a few “gunports” (firing holes for guns) cut in its side. Yet the guns mounted on the ship were all small cast-iron guns of only 4–5 hundredweight each (a hundredweight being 1/20 ton, about 50 kilograms), with a bore of only about 1 inch (25.4 millimeters), able to fire only shot of about 1 pound (0.454 kilogram). Obviously, small guns of this bore could not inflict structural damage on a ship at all, to say nothing of sinking it. Mundy believed that this was because, limited by their structure, these flat-bottomed, single-deck sailing ships could not carry guns of larger bore and greater weight.



(II) Large Guns Were Mounted on Warships

Speaking from the standpoint of guns playing a decisive role in maritime (water-surface) combat,5 it was Spain and other European countries that first mounted guns, especially heavy guns, on ships and used them in maritime combat.

According to historical records, guns were first carried aboard warships around 1380. In the chronicle of the Hundred Years’ War written in 1400 by Jean Froissart, it is mentioned that about 50 years earlier (1350), some Spanish warships carried “everything necessary for fighting,” for example “crossbows, iron guns and cannon” (at that time a “cannon” meant a kind of small gun of fairly small bore and fairly long range). Later, these weapons became the navy’s standard equipment. In the early 15th century, sailing warships equipped with guns began to appear in Northern Europe. The warship Grace Dieu built by England in 1418 carried 4 guns (although they were all small guns fired from the deck). In 1488, England, on the basis of the carrack, built a four-masted warship named the Regent, equipped with 225 small guns; according to the records of the arsenal of the Duke of Burgundy in the early 16th century, each single-deck flat-bottomed ship in the duke’s fleet carried 5 heavy guns 4 meters long,6 “each gun able to fire (stone) shot 4 inches in diameter,” “each gun supplied with three powder chambers suited to all the guns,” and at the same time two light guns were also equipped with fixed powder chambers, to say nothing of the multi-deck carracks; in 1520 England built another sailing warship of 1,000 tons displacement, the Great Harry, which was equipped with 21 guns of bores from 64 to 203 millimeters (2.5 to 8 inches). Obviously, guns of this bore could inflict structural damage on a ship, or even sink it. The small guns (hand guns) mentioned above, by contrast, were regarded as self-defense weapons, like an officer’s sidearm.



(III) Guns Were Mounted at the Bow of Warships

First, these guns were mounted at the bow. The warships of the time were still mainly single-deck flat-bottomed ships propelled by oars. The introduction of guns brought marked changes to the layout of the ship: the metal ram at the bow gave way to a gun platform, usually with one heavy gun mounted at the center of the gun platform, guarded on each side by some light guns. It is recorded that at the beginning of the 16th century, the largest Spanish warships usually carried an iron gun weighing as much as 4 tons as the centerline main gun, together with 2 light guns weighing about 2 tons each and a small gun of over 1 ton;7 at first, all these guns fired stone shot. By the 1530s, bronze guns firing metal shot had replaced them. This arrangement, with one centerline main gun flanked on each side by 2–4 smaller guns, became over the following several decades the standard pattern for the arrangement of guns on warships. Of these, the centerline main gun was without doubt the most powerful weapon; its shot often weighed as much as 22.7 kilograms (50 pounds), and it had extremely strong destructive power but a short range. From the 1540s on, the Spanish also mounted guns on the “fast ship” — a kind of warship driven by both sails and oars. At its bow and stern were mounted 8 or more heavy guns, along with a considerable number of light guns. In 1588 the San Lorenzo, an “Apolis” warship8 of the Spanish Invincible Armada, was said to carry 15 large guns.

In general, in the 15th–16th centuries, on the centerline of the bow deck of Spanish warships, one gun firing 50-pound shot was usually mounted, with two light guns firing 10-pound (4.54-kilogram) shot on each side. The metal ram that originally towered at the bow had been removed so that the guns could fire (see Figure 9.3).


[Image — Figure 9.3: Guns mounted at the bow of a warship. A photograph of the bow of a ship model, showing a gun platform with several small guns behind the curved, ornamented stem.]





(IV) Guns Were Mounted on the Sides of Warships

It came to be realized that mounting guns at the bow allowed too few guns to be installed; that, especially when warships were closing head-on and firing at the target ahead, there were too few opportunities to fire and the hit rate was too low, and, if things went badly, one might even perish together with the enemy ship in a head-on collision; whereas mounting guns on the sides of the ship and firing to the broadside would not only allow more guns to be mounted but, when sailing parallel to the enemy ship, would also greatly increase the opportunities to fire. Thus, while improving the guns themselves, mounting more guns on the sides of the ship became a new idea in warship design at the time. From the end of the 15th century, perhaps the Spanish were the first to try mounting some guns of small bore, light weight and fairly long range (then called “cannon”) transversely on the ship’s deck to fire to the broadside.

In 1501 the Frenchman Descharges invented the method of cutting gunports in the sides of sailing ships — which meant that more guns could be placed inside the hull (called the gun deck), so that these guns could fire directly through the gunports in directions 15°–25° off the ship’s beam. In this way, more guns could be mounted on the ship and, at the same time, the ship’s center of gravity was effectively lowered, killing two birds with one stone. This was a great invention, but it failed to attract sufficient attention from the French navy; instead, the English, mortal enemies of the French, quickly copied the French method and, using the carrack as a platform, built the world’s first batch of sailing warships with gunports cut in the ship’s side. As for the problem of the recoil produced when guns were fired, they also found a fairly good solution: first fix a wooden gun carriage to the gun deck, then fix the gun to the carriage, so that the recoil produced in firing was gradually transmitted to the gun deck (see Figure 9.4). This formed the arrangement of guns on warships that remained in vogue and unchanged over the following two centuries (see Figure 9.5).


[Image — Figure 9.4: Reconstruction of a wooden gun carriage. A photograph of a model of a wooden gun carriage with a small gun on a dark base, next to a printed information card in small type.]



The world’s first sailing warship able to truly achieve a broadside salvo9 was either the Mary Rose mentioned above or the Great Michael mentioned above. The former, besides heavy guns in the hull of unknown number that could fire outward through the side gunports, also had more than 60 small guns in its forecastle and aftcastle; the latter, besides 12 guns on each side and 3 large guns at the bow and stern, also carried 300 small guns. The combat capability of both ships was very strong.


[Image — Figure 9.5: Guns mounted on the side of a warship and fired through gunports. A photograph of a ship model with a hull painted in a black-and-white pattern, showing the gunports along the side and the masts and rigging above.]



The Great Harry, launched in 1512, also displaced 1,000 tons and carried 43 heavy guns and 141 light guns, with a total gun weight of 100 tons [it is said that the largest heavy gun was 18 meters long, with a bore of 305 millimeters (12 inches)]. In the reign of Henry VIII, the English fleet had 53 well-equipped warships, with a total displacement of 10,000 tons.

The Ark Royal, built in 1587, had two gun decks and carried 38 heavy naval guns in all. This made the Ark Royal look closer to the standard sailing warship of later times. In 1588 the Ark Royal, as flagship of the English fleet, took part in the Battle of the English Channel, and was the first warship to exchange fire with the enemy ships, performing outstandingly. In 1596 it also took part in the raid on the port of Cádiz. The ship was rebuilt in 1608 and renamed the Anne Royal, and finally sank in 1636 at the port of Tilbury on the Thames.

The progression from the Mary Rose to the Ark Royal embodies the development of English naval ships in the 16th century, and to a certain extent also reflects the development of the world’s naval ships in that era. During this time, although both sailing ships and oared ships were commonly equipped with guns, guns were still regarded as a second-rank weapon, and the old boarding and ramming tactics still dominated naval combat. The first to break this basic mode of combat was England. As early as the reign of Henry VIII, the English navy began to try to change boarding and ramming tactics; they held that guns were not merely auxiliary weapons and that guns might fundamentally change the outcome of naval battles. Because sailing ships had larger capacity, by Henry VIII’s personal order England in 1539 formed the world’s first fleet composed entirely of sailing warships, the most advanced and most powerful fleet of the time, while its main rival Spain did not have such a fleet until 1609, a full 70 years behind. From this point alone, Spain’s fall from the position of master of the seas was historically inevitable.





Section 2: The Emergence of Broadside-Gun Tactics

Different ways of arranging guns on ships meant different ways of fighting.


I. Bow-Gun Tactics

Ever since the Spanish mounted guns on warships in the middle of the 14th century, and until 1580, a period of 200 years, people had been exploring how to arrange guns on warships. But the main arrangement was still to mount these guns at the bow. Although some surviving records of gun test-firing and some historical books suggest that in the middle of the 16th century the maximum range of some guns may already have reached about 3,000 meters (about 2 miles), and their effective range may have exceeded 900 meters (1,000 yards), for various reasons guns were not fired at such distances in actual combat. At the naval Battle of Lepanto on October 7, 1571, when Don John of Austria, commander-in-chief of the Christian fleet, asked a senior staff officer beside him for the best moment to open fire, the answer he received was chilling: “Close enough for the enemy’s blood to splash on you, then fire.” In that battle, “the roar of the guns and the crash of colliding warships sounded at the same time.”10 One can imagine at what distance the guns began firing and how many times they fired. Therefore, the mutual ramming of the two sides’ warships, and the soldiers’ boarding combat after the ships had closed, were still the basic methods of fighting.

After the Battle of Lepanto, although some small-scale naval battles still took place, the tactics adopted in those battles could not become the basis of classic naval-combat tactics. It is generally held that the naval Battle of the English Channel between the English and Spanish navies in 1588 (also called the “Battle of Gravelines”), only 17 years after the Battle of Lepanto, was the dividing line between ancient naval combat and early modern naval combat.



II. The Battle of the English Channel

Unfortunately, the operational records of this naval battle have been lost, and it is now hard to give a precise description of the two sides’ combat actions at the time; one can only gain a rough understanding of that campaign (battle)11 from the later accounts of some who personally took part in the fighting.

It is said that in this battle the two fleets fired more than 100,000 rounds at each other. Some veterans who had taken part in the Battle of Lepanto believed that, compared with Lepanto, the gunfire they experienced in the Battle of the English Channel was 20 times more intense. Although the Spanish fleet returned fire from too great a distance, so that most of its shot did not hit the English ships at all, and the English warships’ firing distance was also on the far side and could not cause devastating consequences for the Spanish warships, this gunfire was nevertheless enough to make the boarding tactics that the Spanish fleet had originally prepared impossible to carry out.

It is said that the English warships taking part in this naval battle were all warships equipped with broadside guns. The typical tactics adopted by the English fleet, which was eager for battle in this naval fight, were as follows: taking advantage of the Spanish fleet’s being at anchor, approach the Spanish fleet and stay outside the range of the Spanish fleet’s guns. From the fleet, 3–5 warships sail out and head in a column toward some part of the enemy fleet, and at a distance of 300–500 meters from the enemy ships turn to present their broadsides to the enemy ships and fire at them with their broadside guns. After firing 3–4 rounds, this group of ships leaves that position, turns about not far away and returns to its original position, fires another 3–4 rounds with the guns on the other side, and after finishing returns to the fleet, whereupon another group of warships continues the attack, and the fighting proceeds in this way.

The reason the English fleet attacked in groups of 3–5 ships rather than with the entire fleet, by the author’s conjecture, may be one of two: either the warships of the Spanish fleet were, in most cases, in a clustered state, so that it was enough for the English fleet to send out 3–5 warships each time to carry out an attack; or the time needed to prepare the guns of warships for firing was very long in those days, and during the period when an attack was needed only 3–5 warships had completed their preparations for firing, so only they could be sent out.

Because this tactic struck the enemy ships with guns mounted on the sides of ships, it was later named “broadside-gun tactics.” This tactic began to appear in 1588 (with this naval battle12 as its chief marker), later became the basis of line-of-battle tactics, and lasted in all for about 250–300 years.

In combat, because of stricter training and the smaller bore of the guns, in the time it took the guns on a Spanish ship to fire 1 round, the guns on an English warship could often fire 3–4 rounds, so the firepower of the English ships was much fiercer.



III. The Historical Origins of Broadside-Gun Tactics

Surprisingly, however, like the “full-rigged ship,” the origin of broadside-gun tactics was in fact Spain and Portugal. In 1500 the King of Portugal, in the instructions he gave to the commander of the fleet deployed in the Indian Ocean, specifically pointed out that (when encountering enemy ships) “you should do your utmost to avoid getting too close to them, and use only your large guns to batter them until they are wrecked and sunk … so that the war can be fought under safer conditions and the losses among the fleet’s crews reduced.” These instructions reveal that as early as 1500 this tactic was already nothing new. At that time the Portuguese fleet always formed a line and met the enemy broadside-on, and after a single broadside salvo turned about so as to come back and fire the next round. The Portuguese Fernando Oliveira wrote in his book The Art of War at Sea, written in 1555: “At sea we fight at long range, like men holding a fortress behind high walls; enemy ships have almost no chance to come near enough for close combat.” He greatly admired the tactic of meeting the enemy in a single line, considering it the ideal naval battle formation, but he advised captains to place only heavy guns at the bow and to place light guns, especially light guns lethal only to men, on the broadside. “Do not put large guns on small ships,” he warned, “the recoil will shake the hull apart.” But his successors did not think so. The main ship type of the Spanish “Invincible Armada” in 1588, the great Portuguese sailing ships, were still equipped with large-bore guns — their shot weighed an average of 7.7 kilograms (17 pounds) — though of course their number was small: most ships carried only 20–25 guns. By contrast, the guns mounted on the great sailing ships of the English fleet were often guns of somewhat smaller bore that could fire only 3.2-kilogram (7-pound) heavy shot, but there were many more of them, an average of 40–50 guns per ship — that is, each broadside had more than 20 guns — so the English fleet was often able to deliver fiercer gunfire. Although the English fleet sank only one warship of the Armada in the battle, several other warships of the Armada were also so badly damaged that they could not make the whole voyage back to Spain, and even the flagship of the Spanish fleet, that Portuguese great sailing ship of 1,000 tons displacement, the San Martín, got back to Spain only barely, with its two badly damaged sides held together by two giant cables.

Of course, broadside-gun tactics carried out by groups of 3–5 warships could bring into play the combat capability of only a few ships; to bring into play the combat capability of the fleet as a whole, broadside-gun tactics had to be improved and developed further.




Section 3: The Development of Broadside-Gun Tactics into Line-of-Battle Tactics

Inspired by the victory of the English fleet, from 1596 the coastal countries of Europe began one after another to build and equip large warships. The Prince Royal, launched by England in 1610 with a displacement of 1,200 tons, was possibly the largest and best-equipped warship in the world at the time, carrying 55 guns of a total weight of 83 tons. By 1621 the Dutch navy alone had 9 main warships of more than 500 tons displacement, and the Sovereign of the Seas, launched in 1637, was even larger and more powerfully equipped than the Prince Royal: it was 127 meters long and 43 meters wide, with a displacement of 1,700 tons, and carried 104 guns of a total weight of more than 153 tons. In fact, it was only 1/3 smaller than the English flagship Victory, which led the fleet at the Battle of Trafalgar in 1805, 170 years later (the latter being 170 meters long and 53 meters wide). The deck areas of these large warships all exceeded the average floor area of European mansions of the time, and they carried more guns than many European fortresses of the time.

In the First Anglo-Dutch War, which broke out in 1652, because England’s “Lord Protector” Oliver Cromwell suspected the navy’s commanders of disloyalty to the republican system, he deliberately appointed a number of army generals [the most famous among them being Robert Blake, Richard Deane and George Monck] to command the English navy. But when these army generals, entirely ignorant of naval warfare, took part in a naval battle for the first time and faced the Dutch navy, universally acknowledged as the best in the world, they were all frightened out of their wits at the sight of the English navy fighting “without any rules,” which was completely different from the land warfare they were familiar with. They all agreed that, for England’s sake and to save their own heads, naval tactics had to be improved.


I. Technical Advances

Compared with 1588, more than 60 years earlier, several technical factors had by now undergone important changes. The first was the widespread adoption of the mobile gun carriage (commonly called the gun truck; see Figure 9.6).


[Image — Figure 9.6: The mobile gun carriage (gun truck) of a 24-pounder naval gun. A photograph of a dark muzzle-loading naval gun mounted on a small four-wheeled wooden carriage, with a chain hanging at the rear.]



After the start of the 17th century, warships began gradually to adopt mobile gun carriages.13 On the one hand, the recoil produced when a gun fired could be absorbed by the carriage’s rolling backward, its effect being similar to that of the recoil mechanism of a modern gun; on the other hand, it was also relatively easy to move the gun into a suitable position to reload, run out again and fire, which greatly sped up the rate of fire.14 The second was the general improvement in ship-handling skills. The rich ship-handling skills accumulated since the “Age of Discovery” that began in the 15th century had, through years of training, gradually become the basic skills of navy sailors, and by the middle of the 17th century every warship could, on the captain’s orders, sail at a suitable speed in its designated position just as it pleased. The third was that a signal-transmission system had been preliminarily established. Before the appearance of electronic communications, communication between ships at sea relied mainly on flag signals and light signals. Flag signals are a method of communication that conveys information through combinations of flags of different colors (patterns), generally used in conditions of fairly good visibility (for example, in daytime). Light signals are a method of communication that conveys information through lights of different lengths and different intervals, usually used in conditions of fairly low visibility (for example, at night and in bad weather). By the middle of the 17th century, ships could already carry out simple communication among themselves through this signal-transmission system. The designers of naval tactics of the time designed naval tactics on this basis.


[Image — Figure 9.7: The operating procedure of a 36-pounder naval gun. An illustration of a large gun on a carriage surrounded by several sailors, with a numbered list of the steps of the procedure at the left and numbered markers pointing to parts of the gun and crew.]





II. The Firepower Zone, Weak Points and Countermeasures of Warships

Analysis shows that a sailing warship with broadside guns could effectively fire on targets located within 15–25 degrees fore and aft of the beam on the broadside, at distances within 300–500 meters. Its weak point was that its firepower at the bow and stern was too weak. If an enemy ship lay only off the bow or stern of the warship (as in the relative positions of the black ship and the white ship in Figure 9.8), the warship’s broadside guns could not hit it effectively (see the firepower zone of the white ship in Figure 9.8), while the enemy ship could use its broadside guns to deliver a deadly “raking fire” (zongshe)15 on the warship (see the firepower zone of the black ship in Figure 9.8).

Under these conditions, if the warships were drawn up in a single-column formation with intervals no greater than a certain length (about 3 ship-lengths), a fire-control zone 300–500 meters deep could be formed on each side of that single column (see Figure 9.9. For simplicity, Figure 9.9 shows only the firepower range of the warships’ port side. 1 yard = 0.914 meter). Then an enemy warship wishing to approach the column (to say nothing of reaching the bow or stern of any warship in the column) would first have to cross this fire-control zone, and such a crossing is extremely difficult, so that the above situation could be prevented very effectively.


[Image — Figure 9.8: Diagram of “raking fire.” A schematic of two ships: a dark elongated oval at the left with an upward arrow, and an open horizontal oval at the right. Dashed lines mark fan-shaped firing zones labeled “firepower range of the white ship” (above and below the oval) and “firepower range of the black ship” (between the two ships), and thin arrows from the dark ship converge on the end of the white ship.]




[Image — Figure 9.9: The fire-control zones of a fleet. A schematic of four small ships in a line at the bottom, with dark wedge-shaped zones fanning out above them to arcs marked 300 and 500 yards, and with the spacing between ships marked 200 yards and 70 yards.]



It is said that this idea of fighting in a single-column formation was first put forward by the Dutch naval commander Maarten Tromp (1598–1653). This single-column formation was later called the “line of battle” (zhanliexian; literally, “fighting line”), and the method of fighting in line-of-battle formation (single-column formation) was later called “line-of-battle tactics.”



III. The Promulgation of the Fighting Instructions

On the basis of this understanding, in March 1653 the army generals who a year earlier had known nothing of naval warfare, but who now commanded the English navy, promulgated a complete set of Fighting Instructions to regulate the combat actions of the English navy. Article 3 of it was epoch-making: “… all warships must do their utmost to keep in a line formation with the commander of their squadron …” This was tantamount to completely abolishing the melee between the ships of the two sides, and required the entire fleet to fight by line-of-battle tactics.

But even so, in the large-scale naval battles that took place in the remaining two years of the First Anglo-Dutch War (1653 and 1654) (for example the Battle of Plymouth, the Battle of the Kentish Knock, the Battle of Portland, the Battle of the Gabbard and the Battle of Scheveningen), line-of-battle tactics still could not become the dominant naval tactics of the English fleet. In these naval battles, as soon as the fighting began, the ships of both sides were still, as before, mingled together in groups of three or five, even seeking one another out and fighting one-on-one. It was not until the Second Anglo-Dutch War, which broke out more than ten years later, that in the Battle of North Foreland of August 4–5, 1666 (also called the battle in the northern part of the Strait of Dover, or the “St. James’s Day” battle), the fleet of the English Royal Navy16 for the first time formally employed line-of-battle tactics. In this battle, the 90 main warships of the Royal Navy fleet drew up in a single column 9 nautical miles long on the sea off the coast of Kent (for ease of command, the Royal Navy fleet was divided into three squadrons and commanded by flag signals) to fight a decisive battle with the 89 main warships of the Dutch fleet. After the battle began, the Dutch fleet, led by its extremely aggressive commander Michiel Adriaenszoon de Ruyter (1607–1676), made energetic attempts but never succeeded in breaking through the line of battle of the Royal Navy fleet. As the battle went on, the advantages of the English ships — their longer gun range and more accurate fire — gradually showed. In a short time, 3 of the 7 flag officers of the Dutch vanguard squadron were killed, and the rout of the vanguard squadron caused the failure of the whole battle (in the end the Dutch actually lost only two warships).


[Image — Figure 9.10: Seizing the attack-preparation position to windward of the enemy formation (fleet). A schematic of two parallel rows of small oval ship symbols, the upper row drawn open and the lower row filled in, each with an arrow pointing left, and a long arrow at the right pointing down to show the wind.]



The experience of the Battle of the English Channel in 1588 proved that opening fire at excessive distance was ineffective. Now the Fighting Instructions required the ships of the English navy to close to within 600 yards (about 550 meters) of the enemy ship before beginning to fire. To this end, they also drew up a rigorous battle procedure for approaching enemy ships: on discovering an enemy formation (fleet) and resolving to fight a decisive battle with it, one must first maneuver according to the direction of the wind and occupy a favorable position outside the range of the enemy ships’ gunfire [the attack-preparation position. This position is usually located to windward of the enemy formation (fleet). In this position, one sails parallel to the enemy formation (fleet) and organizes the battle while waiting for a favorable wind direction and wind force. See Figure 9.10].


[Image — Figure 9.11: Carrying out the assault. A schematic of two rows of oval ship symbols, the upper row open with a short arrow beneath each ship pointing toward the lower row, and the lower row filled in, with a long arrow at the right pointing down.]



Then the entire formation (fleet), on a unified signal, turns together into a line-of-bearing formation (assault formation) and carries out an assault on the enemy formation (fleet) (see Figure 9.11).

Because in this process the bows of all one’s own ships face the enemy ships, they very easily suffer the enemy ships’ “raking fire,” and this is the most dangerous stage of the battle; the assault must therefore be carried out at the highest speed.

Once within gun range, the entire formation (fleet) turns together again, forms a single column once more, sails parallel to the enemy formation (fleet) once more, and begins to fire (see Figure 9.12).


[Image — Figure 9.12: Sailing parallel to the enemy formation (fleet) and firing. A schematic of two parallel rows of oval ship symbols, the upper row open and the lower row filled in, each with an arrow pointing left, and a long arrow above pointing down.]





IV. The Formalists and the Melee School

According to the Fighting Instructions promulgated in 1653, in battle warships had to maintain a single-column formation. This meant that each warship could fire only on the enemy ship opposite it. Against this, one opposing opinion (let us for the moment call those who held this opinion the “Melee School,” and those who held the formal-tactics view the “Formalists”; the same below) argued that this “one-on-one” fighting could very easily end in a draw.

Several naval battles at the turn of the 17th and 18th centuries seemed to prove that the “formal” tactics were correct. In the Battle of Beachy Head in 1690, an English–Dutch combined fleet superior in numbers tried to change the formal tactics, abandoned the single-column formation, and massed several warships to prepare to strike the rear of the French fleet, but the van of the French fleet suddenly turned about and, by an enveloping and pincer attack on the van of the English–Dutch combined fleet, routed it. In the Battle of Barfleur in 1692, when the French fleet tried to reduce the intervals between some of its ships in order to concentrate force against the rear of the English–Dutch combined fleet, the English–Dutch combined fleet, taking advantage of the moment when the French fleet, in order to maintain a single column, enlarged the intervals between other ships, passed through the center of the French fleet and won the battle. And in the Battle of Málaga in 1704, the English–Dutch combined fleet opposed the French fleet with formal line-of-battle tactics; although the naval battle ended in a draw, the English purpose of covering Gibraltar, which they had just occupied, was achieved.

For the Royal Navy, the result of the Battle of Málaga confirmed the tactical standing of the “Formalists” and settled the long-standing tactical dispute. The Royal Navy even changed George York’s Fighting Instructions into the Permanent Fighting Instructions, which included provisions that he had laid down: in battle the English fleet must maintain a definite relationship with the enemy fleet, with the van of the fleet opposing the van of the enemy fleet, the center of the fleet opposing the center of the enemy fleet, the rear of the fleet opposing the rear of the enemy fleet, and so on. These fighting instructions also compiled the clauses expressing battle plans into codes, so that in battle, if one of them needed to be issued as an order, one needed only to transmit the number corresponding to that clause, without having to state its specific content, which greatly reduced the volume of communication and improved the timeliness of command.

But, as the “Melee School” pointed out, “formal” tactics very easily ended in a draw. Indeed, using “formal” tactics, the English Royal Navy fought a total of 13 large-scale naval battles between 1700 and 1790, and the result of every battle was a draw — not a single warship of either side was captured or sunk.

The “Melee School” held that to win (and not merely to avoid losing) against an enemy whose total strength was equal to, or even superior to, one’s own, one must cut off part of the ships from the enemy’s single column and concentrate one’s own warships to surround and annihilate them.

So how could one “cut off part of the ships from the enemy’s single column and concentrate one’s own warships to surround and annihilate them”? Let us look at two battles that took place at the end of the 18th century.



V. The Naval Battle of the “Glorious First of June”

In 1793–1794, during the French Revolution, bad weather together with the mistaken conscription of peasants caused an extreme food shortage in southern France, and the danger of civil war was imminent. To relieve this tense situation, the French government bought large quantities of grain from the United States. After the grain was loaded onto American ships at Norfolk and Baltimore, how to ship it to France became a problem, because the British had already declared a grain embargo. In addition, in Chesapeake Bay there were also many French merchant ships trading with the West Indies, loaded with sugar and coffee that could earn a great deal of money. To escort these ships safely across the Atlantic, the French government organized them into a huge convoy of 130 ships and sent two warships and two fast sailing ships to escort them back to France. On April 11, 1794, the convoy left Chesapeake Bay.

The British learned of the huge Franco-American convoy. The commander of the English Channel Fleet, which was charged with the distant blockade of the French Brest fleet, Lord Howe, with the Queen Charlotte as his flagship, led the Channel Fleet to sea, wishing to destroy the convoy before it reached France.

On May 19, when he observed the object of his blockade — Brest, the base of the French Brest fleet — he found to his astonishment that the harbor was empty. Evidently, the Brest fleet had slipped through his blockade line under cover of a heavy fog. However, following clues from neutral merchant ships, Howe soon caught up with the French fleet. He wanted to catch up with it and scatter it as quickly as possible, and then to surround and annihilate the Franco-American convoy at his leisure.

Compared with the experienced British, the officers commanding the French warships were only amateurs. The fleet commander, Louis Thomas Villaret de Joyeuse, had taken part in the previous war under Suffren but was unfamiliar with his present duties. He had been promoted rear admiral to command the Brest fleet specifically in order to escort the grain-carrying convoy from the Atlantic to the harbors of the Bay of Biscay. Of his subordinates, only one captain had commanded a warship before 1789; the rest had been lieutenants, captains of small merchant ships, or merely an officer of a shipyard, and one was even a sailor from the lower deck. The navy of the French Republic had revolutionary fervor, but it lacked combat experience. This can be seen from the new names of their warships, for example the Patriote (“Patriot”), the Révolutionnaire (“Revolutionary”), the Tyrannicide (“Tyrant-Slayer”) and the Vengeur du Peuple (“People’s Vengeance”).

Learning that the English Channel Fleet had put to sea, the French Committee of Public Safety ordered Villaret to leave port to rescue the convoy, and further instructed him to protect his own ships and avoid possible battle. Robespierre’s warning was sterner: if the convoy fell into enemy hands, Villaret would be sentenced to death — at the height of the French Reign of Terror, such a threat could not be taken lightly.

Villaret led the Brest fleet swiftly westward and began cruising anxiously in the rendezvous area. The convoy was late. In the early morning of May 28 he finally breathed a sigh of relief: on the unsettled horizon to the northwest, to leeward of him, a long line of warships appeared. But after a while he discovered to his astonishment that it was not the Franco-American convoy but Howe’s Channel Fleet. He counted, and the two sides were exactly equal in number, 26 ships each.

Villaret immediately sailed into the wind, drawing Howe away from the rendezvous waters. Because of the painstaking maneuvering and one-sided attacks, the chase lasted two days, May 28 and 29. In the chase, Howe forced 4 of Villaret’s warships to withdraw to port badly damaged, and one of his own warships also left in this way. After taking the weather gauge, Howe wanted to seize the first opportunity to launch an attack. But over the next two days, overcast weather and continual gales hampered the ships’ maneuvering, and the two fleets could not close with each other. At the same time, French luck was turning: Villaret received a reinforcement of 4 warships, so that he had 26 warships while Howe had only 25.

June 1 was the fifth day of contact. At dawn the sky was overcast and the wind strong, but visibility was good. The two fleets were 4 nautical miles apart, the French in the leeward position, sailing northwest ahead of the English. A little after 7 o’clock, Howe ordered the fleet to form line of battle. Ten minutes later he hoisted signal flag No. 34, showing his tactical plan: each ship was to pass through the stern of the enemy ship in front of it and fight from the leeward position. The English fleet commander seemed prepared to give up the weather gauge won in two days of maneuvering, but Howe probably hoped that so long as a few warships passed through the enemy’s single column, that would be enough to keep it from retreating to leeward. In fact, an additional clause of Signal 34 stated, “captains who cannot achieve the designated purpose may act freely as circumstances require.” Without doubt, Howe wanted to settle the contest by a melee, in which the superior long-range guns of the English would give him the advantage. Besides the brilliant breakthrough tactic, this maneuver would also allow warships passing through the enemy’s single column to deliver raking fire on the enemy ships on both sides as they passed through, and to gain the advantage of tactical surprise, because the gun crews on the leeward side of the French warships were expected to be looking on, not ready to fire, with their gunports not even opened.

Howe organized the battle formation with satisfaction. Before 8 o’clock he hoisted the signal “attack the enemy.” Ten minutes later the signal gun was fired and the preparatory flag was hauled down. Each captain put his helm over to put his ship before the wind and rushed at the enemy ship opposite. The 68-year-old fleet commander, who in four days had only occasionally dozed in a chair and had hardly slept, was nevertheless full of vigor. At this moment he closed his pocket flag-signal handbook and turned to his staff and said: “Gentlemen, I no longer need to consult this book, nor shall I make any more signals. I rely on you to do your duty for the Queen Charlotte. I do not require ship to engage ship, but if you can lock the yardarm ends together, so much the better; the quick will decide the battle.”

Howe had only 7 warships, including the flagship, pass through the French fleet; the rest turned to attack the enemy in the traditional way, by taking the windward position. Just as the Queen Charlotte passed through the enemy line astern of Villaret’s Montagne, a single broadside from her cut down 200 Frenchmen.

Howe’s attack broke up the two fleets’ formations and brought about the first deliberate melee since the promulgation of the Permanent Fighting Instructions. At close range, the French valor and their doctrine of firing at the rigging were no match for the English valor and their doctrine of firing at the hull. The smoke of the guns blotted out the sun; neither fleet commander could see the 4-nautical-mile-long battlefield, and the captains of the individual warships could not make out the signal flags hoisted by their flagships. Victory or defeat had passed into the hands of the junior officers.

The center and rear of the French fleet fought very fiercely, but most of the warships in the van did not exchange fire. In the melee, these captains acted in the customary French way. They bore off to leeward and formed a reserve. Villaret, who thought only of protecting the Franco-American convoy, was struggling to break off the battle and withdraw. On seeing the reserve that had formed spontaneously to leeward, he took all the French warships that could follow him and joined it. The newly formed column had 16 ships. Then he sent fast sailing ships to tow 3 warships whose masts had been shot away to a place of shelter. After that he abandoned the warships that could not be saved and sailed to leeward, leaving the battle area. Howe did not pursue.


[Image — Figure 9.13: The naval battle of the “Glorious First of June.” A two-part schematic. The upper panel shows the two fleets as parallel lines of small ship symbols, with the English line angled toward the French line; the lower panel shows the fleets intermingled during the fighting, with a wind arrow and a legend along the bottom, all labeled in small Chinese type.]



Of the 7 warships Villaret abandoned, the Vengeur du Peuple offered the fiercest resistance. It became entangled with the Brunswick, whose anchor hooked onto the Vengeur du Peuple’s fore chains. The French warship fired explosive shells at the Brunswick’s upper deck, while the English warship, with its gunports blown to pieces, shot through its opponent’s hull until it sank, and 300 officers and men went to the bottom with it. As the water closed over their heads, the French sailors cried: “Long live the Republic!”

Another 6 French warships were taken by Howe to England as prizes. On June 3, when the Franco-American convoy passed the site of the battle it met no English warships, and dispersed without hindrance to the various ports of France, giving the National Convention an opportunity to proclaim a victory. Villaret justified his abandonment of 7 warships in this way: “While the commander of the English fleet was busy happily sorting out his prizes, I saved the convoy, and I also saved my head.”

Howe, exhausted, was unable to pursue, and so Villaret’s fleet escaped with its life. Because the British had waited 18 months to hear for the first time of a victory by the British navy over the French navy, this modest victory was hailed by the British as the “Glorious First of June.” The participants were awarded medals and prize money and were also generously granted titles, and Howe himself was granted the title of earl.



VI. The Battle of Abukir Bay

At noon on August 1, 1798, the English fleet commanded by Nelson finally discovered the French fleet anchored in Abukir Bay. At 14:30 Nelson made the signal to prepare for battle.

After transporting the army to Egypt, the French navy’s Vice Admiral Brueys had anchored the French fleet in Abukir Bay. Abukir is a bay 35 miles southeast of Alexandria, rectangular in shape and as much as 50 miles long; one end is not far from Rosetta and connects with one of the two mouths of the Nile. Because of the silt that the Nile mouth washes down year after year, the whole bay is full of shoals, hidden reefs and winding channels, and for ships unfamiliar with the inshore waters Abukir Bay was a trap.

Brueys set up a battery on a small island at the entrance to the bay, mounting 4 large guns and 1 giant mortar unloaded from the warships in order to strengthen the coastal defense. All the French warships were drawn up in a single column and anchored in the bay along a line running from north-by-west to south-by-east, with the stronger warships in the center and rear and the weaker van covered by the shore guns; the French fleet kept as close as possible to the shallow water, and all the warships lowered their upper yards and did not set sail. Although this cost the fleet its maneuverability, it also had an advantage: with the yards lowered, there was no need in the fighting to worry about falling yards injuring men. Brueys’s dispositions had a serious flaw: he believed that any enemy attempting to approach would face a strong wind blowing from the land, but in fact the wind in the Mediterranean is changeable. Brueys had turned his fleet into a floating fortress with its back to the beach, but this vice admiral ordered only the guns on the seaward side of each warship to be kept ready for action and the rest of the men to be free to move about. Thus the French fleet, which had 1,183 guns in all, had only half of its guns able to go into action at once. Brueys, confident of the support of the shore guns, relaxed discipline, and French sailors could go ashore to amuse themselves at will, like a heap of loose sand.

After discovering the French fleet in Abukir Bay, Nelson called a tactical conference, which was one of his great inventions. Because of long association, Nelson was as close as a brother to his captains, and called them “a band of brothers.” These captains were wild and unruly, yet they respected Nelson greatly, and together they formed a rather strange whole. Sir Edward Berry, captain of the flagship Vanguard, was a plain and simple man, hot-tempered, who knew only how to obey orders; Alexander Ball, captain of the Alexander, had the air of a scholar and liked to hold forth; Ralph Miller, captain of the Theseus, was the descendant of North American Loyalists and had an extraordinary imagination; Thomas Troubridge, captain of the Culloden, was the son of a London baker; Thomas Foley, captain of the Goliath, was a round-faced Welshman whose greatest pleasure was to read novels with relish behind a fine desk; Ben Hallowell, captain of the Swiftsure, was a hot-tempered sailor who had once quelled a mutiny with his fists; and Sam Hood, captain of the Zealous, was a giant who could not stand up straight under the gun deck.

The captains all understood Nelson’s plan: the fleet would enter the bay in a single column and approach the French fleet from the front, ignoring the French rear guard, and attack the van and center of the French fleet. As they advanced along the French fleet, whenever they came to a French warship, two English warships would drop stern anchors, one in front of it and one behind it. In this way each French warship would have an English warship before and behind it, forming a two-to-one superiority; and in this position, since the French warship had no stern anchor out, it would swing about unsteadily, so that its broadside salvos would pose little threat to the English warships, while the English warships, relying on their stern anchors, could fire broadside salvos as they required and destroy the French warships.

Just as Nelson was holding his conference to discuss the plan, the French lookouts also discovered the English warships, but Brueys was more concerned about whether the Arabs would take advantage of the chaos to plunder. He ordered some sailors ashore to dig wells and gather provisions and fodder, to deal with a possible attack by the Bedouin; each warship sent 25 men ashore to guard them, and the small boats were all sent out as well. As a result, after the battle began, most of these men did not get back aboard their ships. Brueys reckoned that the cautious English could not possibly risk entering the harbor — the English ships of the line drew more than 9.15 meters (30 feet) of water, and with dusk coming on, venturing into an unfamiliar bay was obviously not a wise move — and so he judged that Nelson would only wait outside the harbor for battle, or carry out a blockade.

Brueys’s idea was supported by his chief of staff, Rear Admiral Antoine Ganteaume, but it was opposed by most of the flag officers. Rear Admiral Blanquet du Chayla held that being penned up in the harbor would inevitably mean the destruction of the whole force, and proposed weighing anchor at once, sailing out to the open sea, and relying on the French ships’ greater speed to circle with the English ships; but Brueys was unwilling to risk circling with Nelson at sea. In theory, his fleet at anchor could receive support from the shore guns and ought to hold the advantage. So Brueys drew up a traditional formation: all the warships were divided into three parts, van, center and rear, and drawn up in an arc.

The van was commanded by Rear Admiral Blanquet du Chayla, who sat in the 74-gun ship of the line Franklin, and included the Guerrier, the Conquérant, the Spartiate, the Aquilon, the “Rights of Man” and the “Sovereign”; behind them were the 120-gun Orient, under Brueys’s personal command, and 4 frigates of fairly weak fighting strength; the rear was made up of the Tonnant, the “Benevolence,” the Guillaume Tell, the “Commander” and the “Valiant,” and was commanded by Rear Admiral Pierre-Charles Villeneuve, who sat in the Guillaume Tell.

However, what Brueys never expected was that Nelson was a commander of intense offensive spirit; his creed was that the sooner the battle the better, and although he did not know the waters of Abukir Bay well, he instinctively believed that he could find a route to approach the enemy ships. The balance of English and French forces was almost even, with 13 ships of the line on each side; the French had 10,000 men and 1,183 guns, the English 8,000 men and 1,012 guns. Even so, Nelson was convinced that once in range the English could smash the French fleet. His plan of operations was to concentrate all his warships to attack the van and center of the French, and he judged that the French rear, still carrying out old-style tactics, would be unable to maneuver to reinforce the ships of the van, and that the strong adverse wind would also hinder their movement.

The English and the French had different understandings of naval warfare. Ever since Louis XVI, French warships had held an advantage in speed and therefore followed maneuver tactics, inventing iron-scrap shot specially for attacking the opponent’s rigging and sails; French gunners, when aiming, usually chose a higher trajectory to strengthen the destructive effect. This tactic was in fact the choice of the weak, because a ship that has lost its rigging has also lost its maneuverability, and the French ships could then escape at leisure. The English tactics focused on sinking the enemy ships, so their gunners’ trajectories were flat, and they mainly attacked the waterline of the enemy ships in order to cause serious damage.

At 17:30 the sun went down and the sea was red with the dying light. Brueys, standing on the oaken deck of the 4,000-ton Orient, was lost in a thousand thoughts; he was quite satisfied with his dispositions and was certain that the French fleet’s massive formation would frighten the timid English, so that when he saw the English fleet beginning to enter Abukir Bay, he could not help being greatly startled.

For safety’s sake, the English carefully steered clear of the long shoals, and the French shore batteries opened fire, but the distance was too great and they had no effect. The English Goliath and Zealous, side by side, were the first to enter the bay, measuring the depth of the water as they went. Originally it was the Goliath that was in the lead, out in front of all. Her captain, Thomas Foley, was the first to discover the French fleet, but unluckily her signal halyards became tangled together, which let the Zealous take the lead for the moment. Once in the bay, Foley did not want to fall behind again. He had one advantage: the Goliath carried a fine set of French Bellin charts which, although already 20 years old, still marked Abukir Bay in great detail, and it was by relying on this chart that Foley discovered Brueys’s mistake.

Because they were close to the shoals, the French warships had dropped only their bow anchors, and the wind at sea was unsteady — at first from the east, later turning to the northwest — so that the French warships that had not dropped stern anchors shifted position; since they had not raised their yards, they could not adjust their positions. By careful comparison with the chart, Foley concluded that there was a deep-water channel between the French ships and the shore.


[Image — Figure 9.14: Diagram of the course of the Battle of Abukir Bay. A battle map of the bay with the French ships, labeled with their names, anchored in an arc close to the shore (shoals are marked at the top and at the lower left), and dashed tracks of the British ships entering around the head of the French line and along its seaward side; the Culloden is marked aground at the upper right.]



At this point Nelson lowered the signal flags for “advance in single column” and hoisted his favorite two-part flag, blue above and red below, the signal for “close attack.” Foley perked up at once; he changed his original course and ordered the Goliath, leading again, to dash swiftly into the gap between the French ships and the shore. The agile Goliath went around the Guerrier, which lay at the very head of the French line, and fired at it from the inside. The Guerrier’s guns on the shore side were wholly unprepared; although her captain hurriedly ordered them cleared, it was already too late, and as the Goliath’s shot kept flying in, the Guerrier took heavy damage. Foley had originally intended to anchor alongside the Guerrier, so that the other French warships would be inhibited by the fear of hitting her and would not dare to fire at him lightly, but the anchor cable ran out too far, and the Goliath instead came up close to another French warship, the Conquérant; Foley, making the best of the mistake, attacked the Conquérant at once.

The other English captains understood Foley’s action without being told, and, with Nelson’s tacit consent, followed in single file. The Zealous and the Theseus arrived first to reinforce him, and they concentrated their fire on the unlucky Guerrier. The Theseus was originally a two-deck ship of the line, but Captain Miller, with an ingenuity all his own, disguised her side so that she looked like a three-deck ship of the line, and at the same time ordered the gunners to load one to two times the usual charge of powder at each firing; the already damaged Guerrier could not stand up to this fierce attack, and her main mast and mizzenmast were shot away one after the other. Miller then led his ship around the Guerrier and attacked three other French warships, the Spartiate, the Conquérant and the Aquilon. Sir James Saumarez’s Orion anchored between the French “Sovereign” and the Franklin and fired on the Guerrier, which was by now ablaze all over and aground.

The Orion’s maneuver drew Brueys’s attention, and he ordered the frigate Sérieuse to engage the Orion. This was a rather rash decision, because frigates were normally used only for scouting and communication and not to take on ships of the line, but the brave Captain Martin carried out the order. The Sérieuse, overrating her strength, opened fire on the Goliath, and this reckless act enraged Foley, who roared: “Sink that little brute.” The Goliath and the Orion caught the Sérieuse between them from both sides, and this weak little frigate was battered until she could not move and soon began to list; the sailors jumped into the sea one after another to escape, and Captain Martin was killed. The Conquérant was also caught between English ships on both sides, and her captain, Westcott, was killed; the lateen sails of the “Sovereign” were also all shot away, and she drifted on the sea.

In order to envelop the French van and center, Nelson, while ordering the Orion to continue her circuit, personally led the Vanguard and the remaining ships in enveloping from the seaward side, so that the French van and center were completely surrounded; the whole English fleet attacked the French with an advantage of almost two to one, and by this stage of the battle the outcome was in effect already decided.

The English warship Culloden, coming up from the rear, had bad luck: she ran aground on the shoal at Abukir Point and could not take part in the fighting. Captain Troubridge simply treated his warship as a lighthouse, so as to keep the remaining ships from making the same mistake.

It must be admitted that the fighting spirit of the French was admirable: although every warship was caught between double its strength, they resisted just as fiercely, and the “Sovereign” and the Spartiate repeatedly hit the Goliath and the Orion.

In the end it was the French themselves who, by their own mistake, saved the English fleet: their customary tactic of attacking the opponent’s rigging had no effect in the battle of Abukir; although it killed and wounded men aboard the English warships, it could not seriously damage the enemy ships. By contrast, the English tactic of hammering the warships at the waterline was highly effective, and after several hours of fierce fighting most of the French ships were riddled with wounds and barely alive.

By about 21:00 the van of the French fleet had basically been annihilated; the Conquérant had struck her colors and surrendered, the Guerrier too was preparing to follow in her footsteps, and everywhere on the sea were burning ships, with thick drifting smoke covering most of the warships so that only the masts of these warships could be seen from time to time amid the gunfire. Nelson had foreseen this long before: he had ordered white flags to be hoisted rather than blue ones, and a string of vertical blue signal lights to be hung from the mizzen masthead, so that the English ships could recognize one another in the dense smoke and continue to attack the enemy.

At this time the center of the French fleet was still resisting with all its strength; the 120-gun Orient and several other 74-gun ships of the line were sturdy and well gunned, a hard bone to gnaw. The Vanguard and the Spartiate exchanged fire and, surprisingly, did not gain the upper hand; the marksmen on the Spartiate were especially threatening; the Theseus and another English ship, the Minotaur, came up to reinforce, and only by three against one did they overwhelm the French fire. The Orient picked at the Bellerophon, which lost all her masts and rigging and is said to have hoisted her flag in surrender for a time. As the battle entered its decisive moment, however, the commanders of both sides had bad luck: Brueys’s head was wounded by a splinter; he wiped the blood away with his handkerchief and continued to direct the battle; Nelson too was struck on the forehead by a fragment of French iron-scrap shot, blood streaming down, and Captain Berry helped him back to his cabin. A few hours later, on discovering that he was unharmed, Nelson struggled to have Captain Berry help him up to the bridge to survey the battle.

Brueys did not have Nelson’s good luck. Shortly after his head was wounded, another splinter struck him, and then a cannonball blew off his left leg, nearly tearing him in two. His attendants wanted to help him back to his cabin, but Brueys refused, saying: “An admiral should die fighting on his quarterdeck.” On the point of death he continued to direct the ships’ resistance, and later, from loss of too much blood and unable to hold himself up, he fainted; a French officer wrote: “He left the world with the same composure that he had shown in the fighting.” The Orient was ablaze all over; the afternoon before, the sailors had just given her a fresh coat of paint, and this paint, not yet scraped off, now became the best accelerant. Five English warships closed in on her; the Orient’s main mast fell into the water and her mizzenmast was also shot away, and she was riddled with holes, but she still resisted to the death. A naval sub-lieutenant named Lachadenède recalled: “After huge but futile efforts, the bridge deck of our ship — indeed all the decks of the warship — were covered with burning corpses, the fire was raging fore and aft, and the flames were nearly at the guns that fired 24-pound shot; but beside the 36-pounders the gunners seemed entirely unaware of the danger, and they went on fighting with all their might.”

After Brueys’s death, his chief of staff, Rear Admiral Ganteaume, gathered the remaining officers to discuss whether it was necessary to go on resisting. With the fire in the compartments still crackling, they decided to flood the compartments, but the fire spread much faster than the water could be poured in, and Ganteaume had no choice but to order the ship abandoned. The Orient’s sailors jumped into the sea one after another, but the guns on the lower decks were still firing; Nelson, seeing this from the Vanguard, asked whether there was a boat available aboard, and was told that there was only one. Nelson ordered the boat lowered to pick up the sailors who had escaped from the Orient; by this time the fire on the Orient had already spread to the magazine.

At about 22:00 the Orient blew up, with a muffled, thunder-like roar that could be heard in Rosetta, tens of kilometers away. In the sound of the explosion, an enormous fireball rose over Abukir Bay, sails and corpses were hurled into mid-air and then fell into the sea, and all around was deathly silence. The English ships lowered boats to rescue survivors, but of the Orient’s 1,000 men only 60 were in the end saved.

The sinking of the Orient did not make the French surrender; the ships in the center of the French fleet still held out. Alexandre Thévenard, captain of the Aquilon, had both legs blown off; Aristide Aubert du Petit-Thouars, captain of the Tonnant, likewise lost both legs; he had the stumps bound with tourniquets and then, sitting in a bran tub, went on commanding, and later, feeling he could not hold out, said to a lieutenant: “I have lost too much blood and my mind is not clear; if I go on commanding I shall make foolish decisions; it is time to give up command.” Having said this, he drew a pistol and fired it at his temple. The Tonnant, having lost her captain, refused to surrender, and her officers and men held out until the warship had been battered into a hull without masts, with 120 killed and 150 wounded, and about 1,600 men crowded aboard, including officers and men who had escaped from other French warships. On the Franklin, Rear Admiral Blanquet du Chayla, commander of the van, was wounded in the head but never stopped resisting, telling his men only: “Fire! Fire! Keep firing without stopping! The last shot may yet win us the victory!” The captain of the Orient — Commodore Casabianca, whose son was convalescing on board — had a leg blown off and went down with the ship; the commodore himself refused to be rescued and, holding the national flag aloft, sank into the sea together with the boy.

At dawn the cruel fighting finally paused. John Nicol, aboard the Goliath, was stunned by the scene before his eyes: the bay that had been so calm only the day before had now become a slaughterhouse, the once-mighty warships lay tilted at all angles on the water, some still burning, and the sea was covered with corpses, mangled and charred.

At 3 o’clock in the morning the English ships began to attack the French rear, which had not yet entered the battle; commanding this force was Rear Admiral Pierre-Charles Villeneuve, who was renowned for his extraordinary sluggishness. Throughout the battle he stood motionless and took no action, and later, defending his conduct, he said that it was because he had received no signal; but on a sea filled with thick smoke, what signal could he have received? Between helping his comrades and waiting for a signal, this rear admiral chose the latter, which was in sharp contrast to the initiative of the English captains. Before his death, Brueys had ordered Villeneuve to cut his anchor cables and come at once to support him; Villeneuve did cut his anchor cables, but not in order to join the battle — in order to flee. At midnight, seeing that the contest was decided, he did not stop to help his comrades but led the Guillaume Tell, the “Valiant,” and the frigates Diane and Justice out of the harbor under cover of thick smoke and escaped; by the time the English wanted to attack him it was too late.

When Nelson discovered that Villeneuve had run, he ordered the Zealous to pursue, but the other English warships were all exhausted and could not assist her, and the Zealous, alone, was no match for Villeneuve, so Nelson had to recall her.

At dawn on August 2, 1798, the scene was one never seen before: one side had won a total victory, the other was in a sorry state. The English fleet, although it had more than 900 killed and wounded (more than 200 of them killed), had not lost a single ship; the French fleet had 11 ships of the line destroyed or sunk, and, apart from the 3 warships of the rear guard, all the French warships were either destroyed or captured. Of these 3 warships, one was deliberately run ashore and burned by her crew; the other two and the two surviving fast sailing ships slipped out of the bay under Rear Admiral Pierre Villeneuve and fled to Malta. The French fleet’s casualties exceeded 5,000, of whom more than 1,700 were killed. The number of casualties was nearly 6 times that of the English fleet.

Nelson stood on the quarterdeck of the Vanguard looking with satisfaction over the 9 captured French warships: “Victory is not a strong enough word for such a scene.” A single night’s fighting had destroyed the French fleet; even the officers and men who escaped in their warships were psychologically broken, the “terror of the Nile” clouded their judgment, and their hearts were filled with the fear of being defeated in battle with the English. Napoleon, in his first encounter with a maritime power flaunting its might, was chastened; although he never fully grasped the significance of operations at sea, the English warships won his permanent respect, and it would affect all his later campaigns. The Battle of Abukir Bay was one of the hardest-fought naval battles of the 18th century.

In both of the above battles the winning side attacked the enemy ships from both sides, forming a local “two-on-one” advantage and thereby winning. In the naval battle that the English called the “Glorious First of June,” the English fleet, through “deliberate melee,” formed an atypical two-sided pincer against a few warships at the rear of the French fleet (see Figure 9.15) and routed the French fleet. In the Battle of Abukir Bay, the English fleet took advantage of the French fleet’s being at anchor to attack the van of the French fleet from both sides in front of it (see Figure 9.16), and won the battle.


[Image — Figure 9.15: Diagram of attacking the rear of the enemy formation from both sides. A small schematic in which a row of filled oval ship symbols is flanked above and below by rows of open ovals, with arrows pointing left showing the direction of movement.]




[Image — Figure 9.16: Diagram of attacking the front of the enemy formation from both sides. A small schematic in which a row of filled oval ship symbols is flanked above and below by rows of open ovals, with arrows pointing right showing the direction of movement.]



In addition, one can also, by reducing the intervals between one’s own ships, form a dense formation and create a local “two-on-one” advantage (see Figure 9.17). In fact, this was precisely Nelson’s original conception in the Battle of Abukir Bay.


[Image — Figure 9.17: Diagram of forming a “two-on-one” advantage by reducing the intervals between ships. A schematic with a row of six open oval ship symbols at the top and three filled ovals below, with pairs of arrows running from adjacent ships at the top to each ship below.]



Obviously, both of these types of methods can achieve the goal of “cutting off part of the ships from the enemy’s single column and concentrating one’s own warships to surround and annihilate them.” Of course, in practice, both types of methods make rather high demands on the grasp of the battle situation and on ship handling.



VII. The Conditions for Abandoning the Single-Column Formation

The Permanent Fighting Instructions also made explicit provisions on the timing and conditions for abandoning the single-column formation. Article 25 of the Permanent Fighting Instructions stipulated that in battle the column formation could be abandoned for pursuit only “when the enemy’s fleet is fleeing.” The order to pursue had to be issued by the admiral (that is, the fleet commander), because only an admiral had the authority to judge and decide: (1) whether the enemy was really in rout; and (2) how sure the pursuit of the enemy was to succeed, and whether it was worth the risk of breaking up the fleet’s formation. If he issued the “pursue” signal and won the battle, no one would make trouble for him. If he issued the “pursue” signal but the result was not success, he had to persuade the judges of the court-martial that questioned him that the enemy had indeed been fleeing at the time. Being able to make such a decision was therefore simply a touchstone, which separated those officers among the commanders of the Royal Navy who had only the spirit of courage — it seems this is a trait common to officers — from those with the wisdom of strategy, the latter quality being fairly rare among Royal Navy officers.

For more than a century, from the middle and late 17th century to the end of the 18th, the appearance and tactics of ships of the line no longer changed greatly. The movements of a fleet depended entirely on the wind, maneuverability was limited, and any form of concentration of force was very difficult and of little effect. When the strengths of the two sides differed little, naval battles became long shooting contests between two fleets sailing on parallel courses, and often no decisive result emerged.

In sum, the typical line-of-battle tactics began to appear around 1666 (marked chiefly by the Anglo-Dutch wars, especially the Second Anglo-Dutch War), became the dominant tactics of naval combat from the middle and late 17th century to the end of the 18th century, and were replaced only in 1805 by maneuver tactics based on line-of-battle tactics (marked chiefly by the Battle of Trafalgar in 1805), lasting in all about 140–160 years.




Section 4: Maritime (Water-Surface) Formations Using Line-of-Battle Tactics

From about the beginning of the 17th century, on the basis of the multi-deck “galleon” or “carrack,” ships with two or even three gun decks began to appear in the navies of the European countries. By the middle of the 17th century, the navies of the European countries already had a considerable number of ships with two or even three gun decks. At the end of the 17th century, three-deck warships were generally regarded by the fleet commanders of all countries as the warships of the greatest combat capability of the time. The main reason, of course, was that this kind of warship could mount a greater number of guns of larger bore, and within the effective range of the guns, single-deck and even two-deck warships could not, by any method, offset this advantage, so that it conferred an enormous advantage.

The guns on ships at that time fired solid shot, and a hit on an enemy warship often merely left a shot hole in the hull and produced such consequences as wrecking guns and killing and wounding men; unless one was lucky enough to hit the enemy warship’s magazine directly and cause the enemy warship to catch fire and blow up, there were not many cases of directly sinking an enemy ship. The main reason for victory in naval battle was the destruction of a large number of guns aboard the enemy ships, or the infliction of severe casualties among the enemy gunners, and, more important, the collapse of the fighting will of the people aboard the enemy ships, especially the commander, which led the enemy warship either to sink or to surrender. At that time the English fleet also had in its ranks many captured French warships that had been repaired, the main reason being that the English were known for their skill in fighting while the French were famed for their excellent seamanship.

Compared with smaller warships, larger warships were often built of thicker timber, which often gave them stronger protection, but this was only a secondary advantage. The advantage in firepower came first. Suppose that a two-deck ship of the line with 74 guns (36 on each side) meets at sea and fights a frigate with only 38 guns (18 on each side), and both sides’ guns, as was customary, fire at each other’s gunports. Then, according to the “square law,” the frigate would be gradually destroyed under the blows of the ship of the line’s superior firepower, and even with tremendous skill could not escape the fate of ultimate destruction. It is estimated that even if there was no difference at all in the strength of the two hulls, the two-deck ship of the line might need to pay only the price of losing 5 guns in order to destroy all 18 guns on the frigate’s fighting side. We can even imagine further that before the guns on the frigate’s fighting side had been completely destroyed, her captain might long since have struck his colors and surrendered. It can be seen that a two-deck warship with 74 guns need pay only the price of 5 or even fewer guns damaged, a few casualties among the crew and slight structural damage in order to destroy completely (or to force to surrender) a frigate equipped with 38 guns and 300 sailors.

If we go on to examine the result of an engagement between a two-deck ship of the line equipped with 74 guns and a three-deck ship of the line equipped with 100 guns, we can estimate it using the same assumptions and model as in the example above. Before the three-deck ship of the line lost 20 guns, the two-deck ship of the line might already have raised the white flag. In the naval battles that took place in the North Sea and the English Channel in the 17th–18th centuries, we can often find this effect of accumulated firepower.

Of course, if the guns and the number of men carried by the two ships were the same, with the same rate and accuracy of fire, then the penetrating power of the shot would decide the outcome of the battle.

After the 1670s, for ease of use, England divided warships into 6 rates according to displacement and the number of guns carried. Of these, the First, Second and Third Rates were called ships of the line, and were responsible for fleet naval combat. The rest were cruisers, frigates and the like, responsible for such service tasks as patrol, blockade, reconnaissance or communication.

First Rate: ships of this rate displaced 2,500–3,500 tons. They had three gun decks and mounted more than 100 guns, with an established complement of 875; ships of this rate usually served as flagships in the fleet. Because each ship of this rate cost as much as 100,000 pounds sterling, there were fewer than 12 of them in all in the Royal Navy at that time. By the middle of the 19th century, some giant ships of the line even exceeded 5,000 tons in displacement, with four gun decks and 140 guns.

Second Rate: ships of this rate were slightly smaller than the First Rate, with a displacement also of over 2,000 tons. They had three gun decks and mounted 90–98 guns, with an established complement of about 750, but cost much less. They usually served as flagships in the squadrons of the fleet of ships of the line.

In general, a warship with (about) 100 guns had its guns arranged as follows: on the lower deck were mounted heavy guns able to fire 32-pound (or heavier) shot; on the middle deck, medium guns of 24 pounds; on the upper deck, light guns of 18 pounds; and on the bow and stern decks, light guns of 12 pounds.

Third Rate: this rate included several types; the largest type displaced 2,000 tons, with three gun decks, 80 guns and an established complement of 720. In the English fleet, most of the “non-flagship” ships of the line were warships with two gun decks and 74 guns (that is, “74-type” warships). These were the most numerous main warships in the English fleet. At the Battle of Trafalgar, 117 of the English fleet’s 175 main ships were of this type. The smallest type displaced 1,300 tons, with only two gun decks, 64 guns and an established complement of 490. Warships of this type were mostly built by countries with scarce resources. In general, these “reduced” warships were not well suited for use in the line of battle and were often used as cruisers. Some of them were still in service in the 19th century. In all, ships of this rate displaced 1,300–2,000 tons, with two to three gun decks, 64–80 guns and an established complement of 490–720.

The above three rates were all ships of the line (battle ships) — the principal warships employed when line-of-battle tactics were used. Their common characteristic was strong combat capability, but they also had a common shortcoming: in stormy weather the gunports on the warship’s lower deck could not be opened, so that the guns of the largest bore on the ship could not play their part.

Fourth Rate: ships of this rate were usually called cruisers. They displaced more than 1,000 tons, with two gun decks and 50–56 guns, and an established complement of about 350. They mainly made up squadrons cruising overseas for long periods. Ships of this rate were cheap (26,000 pounds sterling each) and had small complements (350).

The above four rates were the principal combat ship types. All of them had two or three gun decks.

Warships with a displacement and number of guns below this generally had only a single deck.

Fifth Rate: ships of this rate were usually called frigates. They displaced 500–750 tons, were 40–45 meters (130–150 feet) long overall, with an established complement of 250, and carried 28–30 guns, though the later standard was between 36 and 44 guns. They were three-masted and square-rigged (with sails on all three masts), and mounted 12–18-pound light guns, with a few extra-light 6-pound guns on the bow and stern decks as well. This ship was a multipurpose vessel that could carry out various missions, from raiding merchant ships to scouting for the fleet, but it was used mainly for raiding merchant ships. Because after capturing enemy merchant ships one could receive “prize money” issued by the government, the crews were mostly volunteers. In naval battles they often stationed themselves on the other side of the fleet, away from the enemy ships, their task being to pass signals or to tow back warships that had lost their fighting capability. In the Royal Navy there were also many ships of this type.

There was also a kind of warship between the Fourth and Fifth Rates, single-decked and mostly mounting 50 guns, used mainly as flagships in frigate squadrons.

Sixth Rate: this included two kinds, the coastal patrol ship (corvette) and the sloop. Their displacement was somewhat smaller than that of frigates, about 300 tons, and they were armed only with light guns of a single type. The sloop emphasized sailing speed even more, and there were single-masted and two-masted types, the two-masted sloop being faster. They were used mainly for communication and escort. Ships of this rate cost only 10,000 pounds sterling each, with an established complement of 195.

Because the Fifth and Sixth Rates lacked firepower, when line-of-battle tactics were used these warships mainly performed duties such as lookout, reconnaissance and communication, and were not included in the line of battle unless forces were seriously insufficient.

By the end of the 18th century, the rated number of guns was usually prefixed to the ship type. This terminology continued in use until the end of the age of sailing warships, and was also very popular for some time afterward. Therefore, in past literature one often sees such terms as 74-(gun) ship of the line and 36-(gun) frigate.17 We can also find in the literature that sometimes the rated number of guns is appended after the name of a warship, for example Victory,18 100 guns; Constitution, 44 guns; Hornet, 20 guns. From the appended numbers it can be seen that the Victory is a ship of the line, the Constitution a frigate, and the Hornet a coastal patrol ship.


[Image — Figure 9.18: The flagship of the British Royal Navy from the end of the 18th century to the beginning of the 19th, the ship of the line Victory. A black-and-white photograph of a three-masted wooden ship of the line moored beside a dock, showing the long side with its rows of gunports, the bowsprit and the rigging.]



When line-of-battle tactics were used, the rate and number of ships were the key factors in victory or defeat. Therefore, in order to win large-scale naval battles, the navies of all countries put as many high-rated ships as possible into the line of battle.



Section 5: Ship Maneuver Tactics Based on Line-of-Battle Tactics

By the end of the 18th century, line-of-battle tactics had given rise to a form of further development — ship maneuver tactics based on line-of-battle tactics19 (or, as some theoretical works on naval tactics call it, “ship maneuver tactics”).

In the Anglo-French Battle of the Saintes in 1782, the English fleet “unintentionally” passed through the line of battle of the French fleet, which was the first time this had happened in the more than a hundred years since line-of-battle tactics had become the dominant tactics of naval combat. Although in this battle, because the English fleet itself had also lost control, “cutting the enemy’s line of battle” brought the English fleet no tactical advantage, this phenomenon nevertheless gave tactical inspiration to the commanders who reflected on that naval battle. It was then the turn of the 18th and 19th centuries; with the continual improvement of guns and firing procedures, the general use of new rigging and the continual advance of navigation techniques, the striking power and maneuverability of warships had greatly increased. In order to overcome the weakness of typical line-of-battle tactics, which were too rigid, and drawing on the reasonable elements of the “Melee School” view, before the battle began or in the course of the battle the fleet (formation) was divided into several relatively independent tactical groups, and through flexible maneuver one “broke the enemy’s line of battle,” pinned down one part of the enemy fleet (formation) and concentrated force to strike another part of the enemy fleet (formation), so that one could defeat the enemy by forming a local favorable situation. This was a “quasi” tactical revolution in naval combat. In the Anglo-Spanish Battle of Cape St. Vincent in 1797 and the Anglo-French Battle of Trafalgar in 1805, the English fleet in both cases divided into several relatively independent parts, formed a local favorable situation by maneuver, and won the naval battle.


I. The Battle of Cape St. Vincent

The Battle of Cape St. Vincent (see Figure 9.19) was a battle fought in 1797 between the British navy and the Spanish navy in the waters south of Cape St. Vincent, at the southwest corner of the Iberian Peninsula; the British navy, though outnumbered, finally won.

On the night of February 14, 1797, the sea near Cape St. Vincent (the projecting part at the southwest corner of the Iberian Peninsula, in present-day Portugal) had an east-southeasterly wind, cold weather and a thick fog.

At 2:50, the English fleet, which had been cruising in this sea area seeking a decisive battle, finally heard the long-awaited sound — the signal guns fired by the Spanish fleet in the fog, which was somewhere on the sea about 25 kilometers to the south.

At 5:30, the cruiser Niger, which was on reconnaissance duty, reported: “That is the Spanish fleet. They are sailing east.”

To intercept the Spanish fleet, the English fleet’s main body and rear guard, two formations one ahead of the other, sailed rapidly toward south-by-east against the east-southeasterly wind. Of these, the main body was led by the ship of the line Culloden, whose captain was Thomas Troubridge, and John Jervis’s flagship Victory was in the seventh position in the main body. The rear guard led by Horatio Nelson lagged somewhat behind the main body.

At 6:30 the Culloden reported: “Sighted 5 enemy ships to the east-southeast.” Soon afterward the fog began to clear, and the huge Spanish fleet gradually came into Jervis’s view — 24 ships of the line in all, in two loose single columns, one ahead of the other, sailing east before the wind, apparently intending to return to Cádiz. The column in front, made up of 7 ships of the line, was the van, and the column behind, made up of 17 ships of the line, was the main body, with a fairly large gap between them.


[Image — Figure 9.19: Diagram of the Battle of Cape St. Vincent. Two side-by-side schematic panels, each with a compass arrow and small labels: on the left, a column of open ship symbols (the British) driving through a mass of filled symbols (the Spanish), with straight lines linking opposed ships; on the right, a later stage, with the ships swinging around in curving tracks and wind arrows marked.]



At about 10:30 the Spanish flagship hoisted the signal “van slow down to form line of battle”; evidently they had discovered the English fleet. In fact, had they not discovered that the English fleet’s warships were clearly fewer than their own, they could have ignored the English fleet altogether. Now they wanted to merge the main body and the van into a single column — the standard battle formation — in an attempt to destroy the English fleet.

At 11 o’clock Jervis also ordered the rear guard to speed up and catch up with the main body, so that the English fleet could form a single column. At the same time he also issued the order “prepare for battle” and sent a general signal: “A victory at this moment is of the utmost importance to England.”

At 11:12, seeing that the two fleets had closed, Jervis issued a second order: “Engage the enemy closely; pass through the enemy fleet.” He intended to pass between the two Spanish formations, so that the English warships could divide the Spanish fleet into two parts and, at the same time, the guns on both sides of the warships could bring their power to bear.

While the English fleet was adjusting its formation, the Spanish main body, which was behind, was still hesitating. Seeing that they could no longer join the van before the English fleet inserted itself ahead of them, and in order to avoid colliding with the English warships and, even more, to avoid the “raking fire” of the English warships, they turned left in a ragged fashion toward the northeast. In this way the Spanish fleet was divided into two parts by the English fleet sailing south — the van was cut off to leeward, and the main body to windward.

At 11:30 the English fleet and the Spanish main body came into each other’s gun range. The English fleet’s leading ship, the Culloden, opened fire first, and her other ships followed one after another, firing at the Spanish warships within range. The Spanish warships also returned fire at once. The Culloden, sailing south, immediately turned northwest as soon as she had passed the last warship of the Spanish main body, and followed closely behind them in pursuit. Captain Troubridge had rich combat experience, and had accurately predicted the content of the order before the flagship issued it.

The Prince George and the Blenheim, which followed immediately behind the Culloden, also completed the same maneuver. At this moment the Spanish van, in the leeward position, had completed its turn about and was trying to pass through the English fleet between the sixth-position Colossus and the seventh-position Victory in order to cut the English single column. To keep the single column intact, the Colossus shortened sail, slowed down and lay across the front of the Spanish van. To cover the Colossus, the Orion ahead of her also shortened sail and slowed down. Several broadside salvos from the two English warships drove back the Spanish van that was trying to pass through the English fleet — most of the warships turned west, both to avoid the “raking fire” of the English warships and to go around the English fleet from the south to rejoin the main body, and one warship even went all the way around the rear guard of the English fleet.

When the Victory turned her heading to the north, the English fleet formed a “U” shape headed by the Culloden. The Spanish fleet was separated on the two sides of this “U.” The Spanish main body was on the windward side of the “U,” and the van on its leeward side. The Spanish van, in the leeward position, was struggling against the wind, sailing first south and then west, in an attempt to go around the English fleet and join the main body in the windward position; once it succeeded, a situation favorable to the Spanish would appear on the battlefield, and the Spanish fleet could return smoothly to Cádiz.

At 13:05 the Culloden caught up with the Spanish main body, and Jervis at once hoisted the signal “tack in succession, taking the wind.” Captain Troubridge, who had long been impatient, turned at once and rushed at the Spanish main body, which was retreating to the north, shortening the distance and preparing to attack. So how were the other English warships to carry out Jervis’s order?

According to the provisions of the Permanent Fighting Instructions, when “turning in succession” was carried out, each English warship following behind the leading ship had to sail to the leading ship’s turning point before turning. In the battle situation of that moment, this order was obviously problematic, because this “turning in succession” would both delay the time of launching the attack and block the fire of some of one’s own warships, giving the Spanish main body an opportunity to escape or to join the van. If all the English warships turned at the same time, however, they could immediately attack the Spanish main body and continue to keep the Spanish main body and van separated.

Horatio Nelson, who commanded the rear guard, understood all this very clearly. His 74-gun Captain was in the third-from-last position in the English fleet’s rear guard. He believed that carrying out this order would waste the opportunity of battle, and especially when he saw the leading ship of the Spanish main body turn in an attempt to pass through the English fleet’s rear guard, he, wholly disregarding Jervis’s order and the strictest naval regulations, resolutely led his ship out of the formation, turned about and passed between the two English rear-guard warships behind him, placing himself in front of the Spanish main force. The 17 warships of the Spanish main body were led by the largest warship in the world at that time — the 130-gun Santísima Trinidad — and there were also 3 warships with 112 guns as their main armament.

At about 13:30 the action of the Captain forced the Santísima Trinidad to turn left, into the wind, in order to present her broadside to this reckless English warship and fire a broadside salvo; the other Spanish warships also immediately surrounded the Captain and fired on her fiercely. The Captain was very nearly crippled at once. Fortunately, the Culloden and the remaining English warships soon came up.

At about 14:35 Cuthbert Collingwood’s 74-gun Excellent, which was in the last position in the English fleet, following the line of battle, approached the Spanish ship of the line Salvador del Mundo, which had already been badly damaged, and fired several salvos at her, but she still resisted stubbornly; the Excellent then sailed on toward a Spanish warship ahead, the San Ysidro, whose three topmasts had already been shot away. After a fierce fight, the San Ysidro finally lowered the Spanish flag. Afterward the Excellent, together with the Diadem, attacked the Salvador del Mundo again; her topmast was also shot away, and at this moment the Victory also followed up, and, in the face of fire of absolute superiority, the Salvador del Mundo had no choice but to strike her colors.

On Jervis’s orders, the Excellent left the fight again and sailed up beside the 80-gun Spanish warship San Nicolas, and a fierce broadside drove the Spanish sailors from their gun positions. As the San Nicolas turned, she collided with the 112-gun San Josef, and at the same time the Captain, severely damaged and out of control, also collided sideways with the stern of the San Nicolas, her bulwark pressing into the San Nicolas’s stern gun battery.

Seeing 3 warships entangled together, Nelson ordered boarding by force, and himself climbed out through a window of the Captain and leaped aboard the San Nicolas; the soldiers of the 69th Regiment aboard followed closely behind him.

After a melee in the San Nicolas’s officers’ cabin, he ran up on deck and found the soldiers hesitating over pulling down the Spanish flag, and not climbing, as he had ordered, along the chains onto the San Josef, which lay alongside on the other side. Shouting “Either die gloriously for the country, or victory!”, he led the way and leaped onto the San Josef, and very soon this enemy ship too surrendered to them.

Afterward, Nelson himself wrote: “The first man who leaped aboard the enemy ship was Commander Berry, who had become my first lieutenant (Captain Miller having been left by me in the Captain). I leaped over myself, and the soldiers of the 69th Regiment followed me with all their might. I found the cabin doors fastened, and some Spanish officers were firing pistols, but the soldiers soon burst open the doors, and the Spanish commodore had already fallen to the floor. I immediately led on, and I found that Commander Berry had taken possession of the stern, and the Spanish flag had fallen to the ground. We went further forward, and on the port gangway leading to the forecastle I met two or three Spanish officers, who surrendered to us. Gunfire again came from the stern; I ordered a party of soldiers to go and look, and told Captain Miller to send more soldiers over … a Spanish officer said they surrendered. This was happy news; the Spanish captain bowed deeply to me and handed me his sword, and then told me that the commander of the Spanish fleet had been mortally wounded and had died. I asked him to guarantee on his honor that the warship had surrendered, and he did so …”

Nelson’s boarding action took two Spanish warships, the San Nicolas and the San Josef.

After receiving, aboard the already captured San Josef, the salutes of the English warships passing by, Nelson returned to the Captain. He thanked Captain Miller and presented the sword of the Spanish captain to him.

At this time, 5 warships of the Spanish main body, including the Santísima Trinidad, had already struck their flags and surrendered; however, because the Spanish van had already gone around the English fleet, and the rear-guard warships of the Spanish main body had also entered the fight, the fighting grew fiercer. The English for the moment had no time to take control of the Spanish warships that had struck their flags and surrendered.

At 16:00, under the cover of two other Spanish warships, the Santísima Trinidad, which had struck her flag and surrendered, escaped from the battlefield. In the later Battle of Trafalgar (1805) she became the flagship of the Spanish fleet.

At 17:00 Jervis directed English warships to cover the soldiers boarding and taking control of 4 more Spanish warships that had already surrendered. At the same time, Nelson also transferred his flagship from the severely damaged Captain to the Irresistible.

At 17:45 Jervis ordered the Victory to lead the English fleet, towing 4 surrendered Spanish warships, sailing north out of the battle. The remaining Spanish warships also sailed east to return to Cádiz. In accordance with the First Lord of the Admiralty’s instruction, “if possible, never allow the main force of the Spanish fleet to exist between you and me,” Jervis at once blockaded them.

This victory cheered the English. For it Jervis was created Earl St. Vincent and granted a generous pension. Nelson was made a Knight of the Bath and promoted to rear admiral. Every captain was also awarded a medal.

In the Battle of Cape St. Vincent the English won against heavy odds in numbers (15 to 24); the Spanish fleet held an absolute superiority in numbers, whether in guns or in men. But the Royal Navy had well-trained men, while what the Spanish navy lacked was training — fewer than 10% of its sailors had been trained for combat. The Spanish sailors fought bravely but lacked leadership; after the English took control of the San Josef, they found that some of the guns aboard still had not had their muzzle covers removed, and the Spanish warships’ crews, though numerous, were in chaos throughout and could not bring the power of their many guns into play at all. In the battle the Spanish fleet had 4 warships captured and 10 badly damaged, and more than 5,000 men were killed or captured. The English fleet, apart from some of its warships being damaged (for example the Captain) with some casualties, did not lose a single ship.

The main tactical significance of the Battle of Cape St. Vincent lay in the independent attacks carried out by Nelson and Collingwood. These independent attacks were of great importance for victory in the battle, and so gave rise to a new principle of naval combat, namely to divide one’s forces so that each part reached the place where it was most needed with the greatest agility. Later Nelson developed this principle further in the Battle of the Nile (Abukir Bay) and at the Battle of Trafalgar, winning both. This principle was studied by naval officers for generations afterward.

The Battle of Cape St. Vincent made Nelson’s name resound. The British public acclaimed his courage in leading his men to board by force the powerful San Nicolas and in taking the still more powerful San Josef (afterward it was said to be “Nelson’s patent bridge for boarding first-rates”); yet inside the Royal Navy there were also those who criticized Nelson, saying that he had no orders and left the formation on his own authority. But Jervis appreciated his creativity — had the battle been lost, that creativity would have been disobedience of orders. When Robert Calder, a captain in Jervis’s fleet, pointed out that Nelson had disregarded orders, the fleet commander said sternly: “Right, it certainly was so, but if ever you commit such a breach of orders, I will forgive you too.”

The morale of the Spanish navy never recovered from this defeat.



II. The Battle of Trafalgar

The Battle of Trafalgar (French: Bataille de Trafalgar; English: Battle of Trafalgar) was a battle fought in 1805 between the British navy and the Franco-Spanish combined fleet in the waters south of Cape Trafalgar, near the Strait of Gibraltar; the British navy won.

After taking up the post of commander of the Atlantic fleet, Nelson’s first objective was to lure out to sea and destroy the Franco-Spanish combined fleet commanded by Villeneuve, which had been lying in the port of Cádiz. To achieve this, as before, he adopted the method of a loose blockade, leaving only cruisers outside the port to watch Cádiz, while the main body of the fleet, originally stationed in the waters south of the Gulf of Cádiz, sailed west for some distance and was deployed in the waters south of Lagos Bay.

Nelson knew that Villeneuve might be commanding 30–35 ships of the line, while he himself had only about 25. He therefore thought for a long time about how to defeat the other side with these forces.

On September 15, 1805, Nelson put to sea from Lisbon in his flagship the Victory. On September 28 he joined Collingwood’s squadron and took over command of the fleet. On September 29, which was exactly Nelson’s 47th birthday, he summoned his captains and explained to them the battle plan he had been considering for a long time.

Nelson’s plan was to divide the fleet into two independent squadrons, with one more as a reserve. One squadron, led by himself in person, would attack the center of the enemy fleet, cut the connection between its front and rear, and throw the enemy formation into disorder, so that its head and tail could not support each other; the other, led by Collingwood, would attack the enemy’s rear guard; the reserve would attack only after the enemy flagship had been found, throwing its command into disorder in one blow, forcing the enemy fleet into a state of confusion, and finally annihilating the separated enemy warships one by one.

Since it was estimated that the French fleet would not put to sea in the short term, he prepared for battle while at the same time arranging for the fleet to resupply in rotation. He first sent Rear Admiral Thomas Louis with 5 ships to Morocco to replenish supplies.

On October 9, Nelson formally issued his battle orders to the captains.

In fact, the day before, on October 8, Villeneuve, who had been bottled up in Cádiz, had at a council of war accurately predicted to his subordinates that Nelson would use the method of cutting the connection between the front and rear of the Franco-Spanish combined fleet, surrounding the rear, and then defeating the parts one by one. But Villeneuve could not produce a workable countermeasure. In the end he ordered: “If the Franco-Spanish combined fleet is in the windward position, it should close on the enemy and then fight one against one.”

At 6 o’clock in the morning of October 19, the French fleet left port. Two and a half hours later, Nelson received from the cruisers watching outside the port the signal that the enemy had left port. He at once issued the signal “enemy ships have put to sea.”

Since explaining the battle plan to his captains 20 days earlier, Nelson had developed some new ideas. He wrote these ideas down as a memorandum to guide his subordinates. Part of the memorandum is worth quoting; it is a model of Nelson’s tactical thinking and of his trust in his subordinates.


With the wind direction and speed changeable, hazy weather, and other problems certain to arise, it is almost impossible to make a fleet of 40 ships form a battle formation.

I have therefore resolved … the order to sail will be the order of battle …

The second-in-command, after understanding my intentions, will have full command of his own warships to attack the enemy and to continue the fight until the enemy is captured or destroyed.

If the fleet commander is in the middle, then from the two or three ships before him to the rear guard must all obey the effect of the whole fleet … some things must depend on opportunity; in a naval battle nothing can be certain. Cannonballs may carry away the masts and yards of friendly ships as well as of enemy ships, but I have every confidence in expecting to win the victory before the enemy’s van can come to the aid of its rear …

In all possible circumstances, the second-in-command will command his own squadron to act with the strict organization of ships of the line. Captains should take care to make their own ships the rallying points. But no captain can be considered wrong who, when no signal can be seen or a signal is not fully understood, engages the enemy at close quarters.



The memorandum shows a strong spirit of initiative, trust in subordinates, brevity and clarity, and confidence in victory. Without in the least reducing the fleet commander’s control, he gave Collingwood complete initiative “after understanding my intentions.” He also provided each captain with mobility and the greatest possible freedom of action.

When Nelson heard that Villeneuve had left port, he guessed that Villeneuve could only be heading for the Strait of Gibraltar, and so he took a shortcut to intercept him.

At dawn on October 20, Nelson had already reached the vicinity of Gibraltar. At 7 o’clock in the morning he received a report from the reconnaissance cruiser that Villeneuve’s fleet was sailing toward the Strait of Gibraltar. Before sunset, Nelson ordered the cruisers to keep visual contact with the enemy fleet throughout the night.

At this time the whole Franco-Spanish combined fleet was at sea between Cádiz and Cape Trafalgar. Although Nelson was careful, Villeneuve nevertheless knew that he too was in this sea area. The French fleet commander ordered the fleet to keep its heading and heighten its vigilance. During the night the lookout was strengthened, ready at any moment to receive the crushing broadside salvos of the “impetuous admiral” — the French called Nelson this. He had fought Nelson at night at the mouth of the Nile, and might again engage him at night. But the night passed quietly. In the sea less than 25 nautical miles from Cádiz, Nelson spread his fleet toward the southwest during the night in order to give the Franco-Spanish combined fleet enough sea room and, more importantly, to make it unable to retreat to Cádiz before the battle.

On the evening of the 20th, Nelson invited several naval midshipmen to dine with him, assuring them that what happened tomorrow would give them something to talk about for the rest of their lives.

At first light on the 21st the sea was calm and a light northwest wind was blowing. The English fleet reached the sea about 20 nautical miles west of Cape Trafalgar. The anxious lookout, in the first line of the dawn, happily saw a cluster of sails appear on the eastern horizon.

At this time the Franco-Spanish combined fleet had 33 ships of the line in all, of which 1 was the world’s largest four-deck ship of the line, the Santísima Trinidad; 3 were three-deck ships of the line; and the remaining 29 were two-deck ships of the line. In addition there were 7 cruisers. Of the ships of the line, 18 were French and 15 were Spanish. The ships carried 2,626 guns in all and 21,580 officers and men.


[Image — Figure 9.20: Battle plan of the Battle of Trafalgar. A period-style map titled “The Battle of Trafalgar” and captioned “The Position of the opposing Fleets at noon on 21st October 1805,” with a compass rose, labeled ship symbols for the two British columns approaching from the left and the Franco-Spanish line curving across the upper right, and a small legend at the lower left.]



The English fleet had 27 ships of the line in all, of which 7 were three-deck ships of the line and the other 20 were two-deck ships of the line. In addition there were 4 cruisers and 2 auxiliary ships. The ships carried 2,148 guns in all and 16,820 officers and men.

Just after 6 o’clock, Nelson began to carry out his battle plan. Because several of Louis’s warships were absent, he abandoned the idea of organizing a reserve and ordered the fleet’s 27 warships to spread out toward the east in two single columns. Aboard the Victory he led the northern, windward single column of 12 warships, while Collingwood, aboard the Royal Sovereign, led the southern, leeward single column of 15 warships.

At 8 o’clock, having realized that the wind was too light for battle to be avoided, Villeneuve issued a signal ordering the fleet to turn about together and, in the reverse order, to form a single column sailing north, with the third squadron under Rear Admiral Pierre Dumanoir as its van; the aim was to put Cádiz to leeward, so that damaged warships would have a place of refuge. But this order was given too late, because it was not only like a retreat in the face of the enemy and bad for morale, but the fleet also needed two hours to complete the turn, which left the battle formation in complete disorder. A Spanish captain, seeing this situation, snapped his telescope shut with a “pop” and cried out loudly: “Hell!”

Because during the turn the faster warships were forced to wait for the laggards, the Franco-Spanish combined fleet hardly sailed any distance at all in the two hours. After the turn, the battle formation was somewhat bow-shaped, its concave side facing the English fleet.

Just as the Franco-Spanish combined fleet was changing direction, the English fleet, divided into two single columns, came charging up under full sail.

According to the original battle plan, Collingwood’s squadron was to charge the 12th warship from the rear of the enemy squadron, and cut the enemy’s line of battle at that point. But in order to destroy more enemy ships, and also to relieve the pressure on Nelson, he did not charge the 12th warship from the rear of the enemy but charged the 16th. He believed in the English warships’ superiority in seamanship and gunnery, and thought that the 15 warships under his command could cope with this many enemy ships. Nelson evidently approved of his action, for when Collingwood charged the Santa Ana, he cried out loudly: “See how that noble fellow Collingwood carries his ship into action!”

Likewise, because he feared that Villeneuve would flee back to Cádiz, Nelson also did not take the front part of the center of the enemy fleet as his target according to the original battle plan, but simply charged at its leading ship. The heading of his squadron was aimed at a point 2 nautical miles ahead of the enemy van. The relative motion put the Victory and Villeneuve’s present leading ship, the Neptune, on converging courses.

Waiting for the battle placed the French and Spanish under enormous psychological pressure. No one could tell where the blow would fall. As long as Nelson kept his heading unchanged, the van of the Franco-Spanish combined fleet would have to bear the fierce attack of his 12 warships. Yet Nelson had only to turn his helm slightly to attack the center of Villeneuve’s fleet, while Villeneuve’s van, because the wind was too light and turning took too long, would be unable to turn about in time to join the battle.

As time passed, the English steadily approached the combined fleet. The yellow-brown hulls of the two English squadrons looked light black beneath the shadows of the sails, and the loaded guns thrust outward, a fearsome sight. Estimating that the warships at the rear could not catch up by the time fire was opened, Nelson arranged for the warships of the largest tonnage and the greatest number of guns to serve as the leading ships of each squadron. In front of his own squadron were 3 three-deck ships of the line: the 100-gun Victory, and the Téméraire and the Neptune, each with 98 guns. The leading ships of Collingwood’s squadron were the 100-gun Royal Sovereign and the 98-gun Prince. As the two fleets drew closer to each other, several officers beside Nelson asked him to let other warships lead, to prevent Nelson from suffering unnecessary injury. Nelson seemed to acquiesce, and signaled the Téméraire to take the lead. But when the Téméraire, which was slightly smaller than the Victory, began slowly to move forward, Nelson ordered her to drop back to second place in the squadron.

At 11 o’clock, estimating that it would be a while yet before the battle began, Nelson went below to his cabin and added a codicil to his will there. He wrote a prayer, which was a precious memorial he left to his country:


May the Great God whom I worship grant to my Country, and for the benefit of Europe in general, a great and glorious Victory; and may no misconduct in any one tarnish it; and may humanity after Victory be the predominant feature in the British Fleet. For myself, individually, I commit my life to Him who made me, and may His blessing light upon my endeavours for serving my Country faithfully. To Him I resign myself and the just cause which is entrusted to me to defend.



Nelson then returned to the deck. He was told that Cape Trafalgar could already be seen. At 11:35 he issued his most famous signal — the signal hoisted on the Victory’s yardarm: “England expects that every man will do his duty.” This was immediately followed by another signal: “Engage the enemy more closely.” This signal went on flying from the yardarm until it was shot away.

At this time Collingwood’s squadron was no longer a column but had become a line abreast on a northeast–southwest axis. Because the rear of the Franco-Spanish combined fleet curved toward the southwest, the two columns were almost parallel, which enabled Collingwood’s squadron to enter the battle sooner than Nelson’s squadron, which was still sailing in column.

At 11:30 Collingwood’s squadron had approached the rear section of the Franco-Spanish combined fleet, and Villeneuve issued the order to “open fire.” At 11:45 the French warship Fougueux fired the first shot, aimed at Collingwood’s flagship the Royal Sovereign; at this time the two fleets were still more than a quarter of a mile apart. As if by prior agreement, both sides hoisted their national flags at the same moment. On the warships of the three countries, England, France and Spain, the bands played together and the soldiers presented arms.

And so the battle formally began. The Battle of Trafalgar fell into three phases: the attack of Collingwood’s squadron, the attack of Nelson’s squadron, and the counterattack of Dumanoir’s squadron.

While the Fougueux fired on the Royal Sovereign, the Royal Sovereign kept her course unchanged and thrust in between the French Fougueux and the Spanish Santa Ana. The Royal Sovereign first raked the Santa Ana’s stern with her port-side guns, inflicting heavy damage, then fired her starboard guns on the Fougueux, and then drew up on the Santa Ana’s starboard quarter and fired on her. Before long Collingwood found himself surrounded by enemy ships, and after 40 minutes of fierce fire the Royal Sovereign had become an uncontrollable empty hulk and could only be towed along by the cruiser Euryalus. At 14:20 the Spanish Santa Ana had completely lost her fighting capability, with 104 of her crew killed and 236 wounded, and struck her colors. Whereupon Captain Blackwood leaped across and received the gravely wounded Spanish Rear Admiral Álava aboard the Euryalus.

Eight minutes after the Royal Sovereign began firing, the English Belleisle also thrust into the enemy line from behind the Fougueux. Like the Royal Sovereign, she was at once surrounded by several enemy ships. The Belleisle’s main mast was shot away, and for a time she could not fire a single gun. Even so, she kept her colors flying from the top of the mizzenmast and went on fighting undaunted. She was later rescued by 3 English warships.

Fifteen minutes after the Belleisle began firing, the Mars also thrust into the enemy line and began firing. Every other English warship afterward fought in this way, firing fiercely with broadside guns on the enemy ships on either side, so that every enemy ship suffered damage in varying degrees. By the time the last ship of the line in Collingwood’s squadron, the Prince, entered the attack, it was exactly 15:00. By the end of the battle, 15 warships of the Franco-Spanish combined fleet had fought Collingwood’s squadron, of which 10 surrendered and 1 was sunk. Only 4 escaped, including the Spanish flagship, the Príncipe de Asturias, aboard which was the mortally wounded Spanish naval commander Gravina.

Twenty-five minutes after Collingwood’s squadron began firing, Nelson’s column also began to fire. Unlike the former, it kept an irregular single column throughout. Nelson’s flagship the Victory, leading the 3 three-deck ships of the line, the Téméraire, the Neptune and others, pressed toward the central part of the van of the Franco-Spanish combined fleet. At 12:24 the Victory’s port-side guns began to fire. Soon afterward the Victory and the Téméraire began to turn to starboard; Nelson was looking for Villeneuve’s flagship. Although all the telescopes aboard the Victory were searching, nothing came of it. The Victory therefore pressed ahead to attack the Santísima Trinidad, on the assumption that Villeneuve was aboard this largest, four-deck warship. As the Victory approached the Santísima Trinidad, it was suddenly discovered that on the foremast of a French two-deck warship behind her flew the commander-in-chief’s flag — she was the Bucentaure. Under enemy fire the Victory soon reached the stern of the Bucentaure, and with the short gun on her bow (68-pounder) and her broadside guns, aiming at the Bucentaure’s stern windows, fired fiercely and inflicted enormous damage on her. When the English warships Neptune and Conqueror had approached the Bucentaure, the Victory turned to starboard and came alongside the French warship Redoutable.

The Victory and the Redoutable became entangled at once, and the crews of both sides prepared to leap onto the other’s deck by boarding, but the French attempt was checked by English firepower, and their casualties were heavy.

After Nelson had successfully brought his fleet into the battle, he strolled calmly on the Victory’s quarterdeck with the Victory’s captain, his old friend Hardy. As on every occasion in battle, he wore his decorations and so made himself a conspicuous target, with scenes of terror and destruction all around. Bright red blood ran across the white deck, particularly conspicuous, and finally poured into the scuppers in the deck. His secretary, who was standing beside him, was also killed by a cannonball. “This is too warm work, Hardy,” Nelson said, “to last long.”

They went on walking, and Hardy suddenly discovered that he was alone. He turned and found that Nelson had collapsed on the deck. “They have done for me at last, Hardy,” Nelson said in a low voice. As he was carried below, he covered his face and decorations with a handkerchief, so that the sailors would not recognize him and morale would not be affected. In the lower after cabin, the surgeon could only trust Nelson’s own analysis and judgment: an enemy marksman in the rigging of the Redoutable had taken aim and hit him; the bullet had passed through the shoulder, the lung and the spine and lodged in the muscle of his back. Five minutes later Villeneuve surrendered, leading the Bucentaure. It was only a matter of a few minutes; Nelson was not able to accept his opponent’s surrender in person.

While the Victory was fighting the Redoutable, the English warship Téméraire sailed forward and fired on the Santísima Trinidad, and then fired on the Redoutable. Not long afterward the French warship Fougueux, having fought the English warship Belleisle, turned around to assist the Redoutable, but was caught by the English warship Téméraire and fought one against one.

The English warship Neptune first fired on the French warship Bucentaure, and then went on to attack the Santísima Trinidad. An hour and a half later, the Santísima Trinidad had 245 of her crew killed and 173 wounded, and this giant four-deck warship struck her colors. Of the scene aboard this warship, Badcock, one of the crew of the English warship Neptune, said: “I went aboard this warship to take charge of the prisoners; her dead and wounded numbered between three and four hundred, there was blood and flesh everywhere, and the quarterdeck was heaped with wounded men, some without legs, some without arms.”

The English warship Britannia followed up next, and behind her came the Leviathan and the Conqueror. The latter two ships caught the Bucentaure between them, and at 14:05 Villeneuve at last could hold out no longer and ordered the Bucentaure to strike her colors, and Villeneuve became a prisoner of the English. Of the dreadful condition aboard her, an English lieutenant on the Conqueror recorded: “There were dead bodies everywhere, and the scene was extremely wretched. The dead and wounded together numbered over four hundred, and most of the bodies had no heads.”

Forty minutes after the Victory began to fire, the English warship Ajax began to fire, and the Agamemnon still later. The Africa and the Orion, after losing contact with the fleet, also arrived one after another and took part in the battle. When Villeneuve struck his colors, the last two warships of Nelson’s column — the Minotaur and the Spartiate — had not yet fired a shot.

The last phase of the Battle of Trafalgar was the counterattack of the Franco-Spanish fleet commander Dumanoir, though this is only a reluctant name for it.

Dumanoir’s squadron served as the van of the combined fleet. At 12:30, after Nelson’s squadron had plunged into the center of the Franco-Spanish combined fleet, Villeneuve at once issued a general signal requiring all warships that had not yet entered the battle to enter it automatically. Dumanoir made no response whatever to Villeneuve’s general signal. After that, Villeneuve paid him no more attention. Half an hour later Dumanoir was still sailing north, creating a gap between the van and the main body. At this point he still did not show initiative but instead asked for a mission. Not until 13:50 did Villeneuve order Dumanoir to turn about to support the center of the formation, which was under fierce attack. But the wind was very light at that time, and turning about was extremely difficult. By the time Dumanoir finally got around and headed south, Villeneuve had already surrendered. But Dumanoir nevertheless made a last counterattack.

At 15:30, when the naval battle had already been going on for more than two hours, Rear Admiral Dumanoir, commanding the van of the Franco-Spanish combined fleet, carried out a counterattack. He divided his 10 warships into two parts and committed them to the battle one after the other. Facing the English fleet, which awaited them in battle array, of the first group of 5 warships counterattacking, 4 were forced to surrender to the English ships and 1 fled to Cádiz. Of the second group of 5 warships, 1 was forced to surrender and the other 4 fled south, including Dumanoir’s flagship, the Formidable. This counterattack lasted only 20 minutes before it ended in failure. The Victory fired a salvo at the fleeing combined fleet as a send-off, and Nelson took leave of the world amid the sound of these guns.

At 16:30 the gunfire finally ceased, but drifting saltpeter smoke and a heavy smell of gunpowder still hung over the battlefield. Blood stained the sea red, and some warships were still burning. In the whole battle, of the 33 ships of the line of the Franco-Spanish combined fleet, 12 were captured, 7 completely lost their fighting capability, 1 was on fire and burning, 9 fled to Cádiz and 4 fled toward Gibraltar. The English lost 449 killed and 1,214 wounded. The French lost 3,373 killed and 1,155 wounded. The Spanish lost 1,022 killed and 1,383 wounded. The combined fleet had between 3,000 and 4,000 taken prisoner. Wounded, killed and captured together came to 14,000. When night fell, a storm blew up and blew for 4 days; most of the damaged ships simply sank, including all the English prizes except 4. In the whole battle and the storm, England did not lose a single warship.

On October 27, Collingwood sent the schooner Pickle, commanded by Lieutenant Lapenotière, home with the news of the victory. On November 4 Lapenotière landed at Falmouth, where he stayed for half an hour before setting out for London. He changed horses 19 times along the way, and reached the Admiralty at 1 o’clock on the morning of November 6. Lapenotière’s first words on meeting the First Lord of the Admiralty were: “Sir, we have gained a great victory, but we have lost Lord Nelson!”

In this naval battle Nelson dared to break through the provisions of the Permanent Fighting Instructions and, using flexible maneuver tactics, dealt the Franco-Spanish combined fleet a crushing defeat. Nelson’s extraordinary daring and superb art of command made him a famous commander of his age, and his merits are recorded in history. Besides the Anglo-Saxon people, who felt a deep pride in him, even his enemy Napoleon held him in the highest regard. When he heard the news of Nelson’s death, Napoleon immediately ordered a portrait of Nelson to be hung on every French warship, both to commemorate him and to require the French navy to take him as its model. The English military theorist Fuller also remarked in A Military History of the Western World: “In whatever respect, Trafalgar was a memorable battle, and it had a wide influence on history. It completely shattered Napoleon’s dream of conquering England. The century-old Anglo-French struggle for supremacy at sea ended there. It gave England a maritime empire, which lasted for more than a century.”

If it can be said that in the Battle of Cape St. Vincent the division of the fleet (formation) into several parts for the fight was the result of the commander’s improvisation, then in the Battle of Trafalgar the division of the fleet (formation) into several parts for the fight was planned before the battle. After the Battle of Trafalgar, “Nelson’s tactics” of dividing the fleet (formation) into several parts for the fight became popular. Because, after the fleet (formation) is divided into several parts, each part still fights by line-of-battle tactics, strictly speaking this tactic should be called “maneuver tactics based on line-of-battle tactics” (where no ambiguity arises, it may also be abbreviated as “maneuver tactics”). During the American War of Independence that followed, maneuver tactics based on line-of-battle tactics were even more widely adopted. From 1805, when the Battle of Trafalgar took place, until after 1870, when they were gradually abandoned because of the appearance of ironclad ships, this tactic lasted 50–60 years.




Section 6: The Emergence of Other Forms of Maritime Combat and Their Tactics

As stated earlier, the forms of maritime combat include not only naval battle but also other combat forms. In early modern times, forms of maritime combat such as raiding merchant ships and raiding ports appeared.


I. The Emergence of Merchant-Raiding Combat and Its Tactics

Although raiding merchant ships is a recognized act of piracy, scorned by the navies of all countries, raiding merchant ships can indeed achieve certain strategic objectives that other actions cannot, and this led some countries to employ raiding merchant ships as a strategic means. For example, in order to strike at England’s rival in maritime trade — Spain — in 1581 Queen Elizabeth I of England tacitly approved the English pirate Francis Drake’s raids on Spanish merchant ships, knighted him, appointed him a senior naval officer (with a rank as high as vice admiral), and encouraged him to go on raiding Spanish merchant ships.

At the tactical level, raiding unarmed merchant ships is very simple, hardly worth calling tactics. As long as the warship’s position is good enough to intercept the merchant ships, or its speed is fast enough to overtake them, all problems are solved. Later, in order to deal with raiding, some countries armed their merchant ships and even sent out warships to escort them, and raiding merchant ships then called for tactics. But merchant ships are, after all, only merchant ships; even when armed their fighting capability is still very weak, and they can deal only with some pirates. It is not difficult for a warship to defeat them. As for dealing with merchant ships (convoys) escorted by warships, one need only defeat the escorting warships (the tactics being the same as in combat to destroy surface-ship formations, as in the “Glorious First of June” naval battle described earlier), or draw the escorting warships away from the merchant ships (convoy), and what follows is no great problem.

In May–June 1587, the English fleet led by Drake raided dozens of Spanish merchant ships and even captured the largest treasure ship of the Spanish royal house, the San Felipe, causing the Spanish heavy losses.

Building on the raiding of merchant ships, raids on the enemy’s ports also appeared.



II. The Emergence of Port-Raiding Combat and Its Tactics

The earliest port-raiding combat in history was the English fleet’s raid, led by Drake, on the Spanish port of Cádiz.

On the night of April 19, 1587, Francis Drake, who had by then become a senior officer of the English navy, led 23 English warships in a sudden dash into the undefended Spanish port of Cádiz. They closed on the Spanish warships anchored in the port, fired on them at point-blank range, and set fire to them, and Cádiz harbor was at once a sea of flames. The 33 Spanish warships and 36 supply ships anchored in the port were sunk (2 of them main warships of 1,000 tons displacement). This battle marked the appearance of an entirely new mode of maritime combat.

Half a month later, Drake led the English fleet, again using the same method, in raids on the ports of St. Vincent and Lisbon, then belonging to Spain, and even landed at Cape Sagres, facing the Atlantic, and for a short time occupied the castle of Sagres, causing the Spanish heavy losses.

Even this was not the end. Although the English fleet defeated the Spanish “Invincible Armada” in 1588 and foiled Spain’s attempt to invade England, the war between England and Spain for advantage in maritime trade was still not over. On June 21, 1596, the English fleet again raided the port of Cádiz and occupied it for a short period (two weeks).

Surviving documents on the 1596 raid on the port of Cádiz reveal more detail; the main participants in the raid were 16 English warships. Among them, the 400-ton Dreadnought carried 35 guns, of which 17 could fire large-bore shot. On leaving England she had taken on board 576 iron shot for these 17 heavy guns, and she fired 353 (61%). The 500-ton Rainbow carried 26 guns, of which 25 could fire large-bore shot; on leaving England she had taken on board 670 iron shot, and she fired 392 (58%). This means that in the battle of June 21, 1596 alone, each warship fired on average nearly 400 large-bore shot. The documents of the time describe it thus: “When countless shots were fired from our ships, the enemy’s towns and warships suffered heavy damage, while we were entirely unharmed.”

Another famous port-raiding battle of early modern times was the Dutch navy’s raid on the mouth of England’s Thames — the Chatham base.

On the night of June 19, 1667, under the leadership of the famous naval commander de Ruyter, the Dutch fleet’s 24 ships of the line, 20 small vessels and 15 fire ships took advantage of the night’s rising tide to enter the Thames with the tide, and in one stretch went upstream more than 30 kilometers, to the mouth of the Medway.

When the news arrived, the English court and public were in an uproar. The Duke of Albemarle, who held charge of the Royal Navy, was ordered in an emergency to respond. Because the incident was so sudden, the improvised interception measures were ineffective. On the afternoon of the next day, the Dutch warships approached the defense zone of the Sheerness battery, and the English fired to stop them. However, because the guns had been mounted wrongly and neglected in maintenance, most of the guns could not go on firing after discharging a few shots. The English officers and men were immediately at a loss, and under the return fire of the Dutch warships’ guns they fled in all directions, heads covered like rats, leaving only 37 men holding the position. The Dutch landing force took the battery without much trouble, and seized barrels of gunpowder and shipbuilding supplies — timber, masts, resin, tar and the like — worth 4–5 tons of gold.

The fall of the Sheerness battery made the English authorities still more panic-stricken. The Duke of Albemarle hurried to Chatham, the English shipbuilding base of the time, to organize interception again. On June 22, in order to block the channel, England sank 7 ships in the fairway beside the great iron chain stretched across the river between the Medway and Chatham (the main auxiliary defensive installation for blocking the river, about 750 meters long and weighing 14.5 tons); however, the Dutch reconnaissance vessels soon found out the positions of the sunken ships. The next day de Ruyter led his fleet successfully around the sunken ships and went on pushing upstream.

At dawn on June 23, the Dutch fleet reached the Chatham base. The Upnor battery that sheltered the base was, like the great iron chain across the river described above, a defense in name only. The guns had long gone without repair, the gun carriages were rotten, and the barrels were mottled with rust. Worse still, the shot that had been hurriedly brought up did not match the bore of the guns and could not be fired. After the Dutch fleet had suppressed the batteries on shore, the landing force soon dismantled the auxiliary defenses in the harbor. It is said that at that time England had 18 giant warships moored in the base, each with a displacement of over 1,000 tons. The Dutch landing force set these giant English warships on fire. At once raging flames rose to the sky. An English eyewitness wrote: “To see the destruction of these majestic warships, with their glorious records, was the most heartbreaking thing I have seen in my life. Every true Englishman who saw it would be heartbroken and weep tears of blood.”

After wreaking havoc here for three days, the Dutch fleet returned safely with the captured flagship of the English navy, the Royal Charles. Afterward de Ruyter blockaded the mouth of the Thames for several months. This raid cost England 200,000 pounds and 6 giant warships, and above all brought the Royal Navy a shameful humiliation.

Compared with pure naval battle, this entirely new combat form could achieve certain strategic objectives directly, at a lower cost, and made the content of large-scale maritime combat richer.




Section 7: Tactics of Large-Scale Maritime (Water-Surface) Combat

Large-scale maritime (water-surface) combat is combat of fairly (very) large scale, carried out at sea (on the water, in ports and so on) between large maritime (water-surface) formations (fleets) of two opposing sides.

Besides combat to destroy enemy surface ships, a basic combat form that had already appeared in ancient naval combat, a further basic combat form, combat to raid important targets, appeared in the large-scale maritime (water-surface) combat that took place in early modern times.

The large-scale maritime (water-surface) combat that took place in early modern times occurred mainly in the coastal waters of Europe.


I. The Development of Combat to Destroy Enemy Surface Ships and Its Tactics

Combat to destroy enemy surface-ship formations [Battle for Destroying the Enemy’s ship (BDEs)] is maritime combat organized and carried out for the purpose of destroying (heavily damaging) the enemy’s surface-ship formation. It is the most typical form of maritime (water-surface) combat. For example, the Battle of Cape St. Vincent and the Battle of Trafalgar carried out by the English fleet, described earlier, were both combat to destroy enemy surface-ship formations.

In fact, until the beginning of early modern times, the purpose of naval battle was not very clear, and was often only “to defeat the enemy.” When the enemy faced was the enemy’s fleet, the combat purpose of “defeating the enemy” naturally became “destroying (the enemy’s) surface ships.” For example, the Battle of the English Channel carried out by the English fleet in 1588, the 20-odd large-scale naval battles carried out by the English fleet in the Anglo-Dutch wars of 1652–1674, the dozen or so naval battles carried out during the War of the English Succession of 1689–1697, the several dozen naval battles carried out during the War of the Spanish Succession of 1703–1713, the several dozen naval battles of the “Seven Years’ War” of 1756–1763, and the several dozen naval battles carried out in the French Revolutionary Wars and the “Napoleonic Wars” of 1789–1815 — all the large-scale naval battles fought at sea can be regarded as combat to destroy surface ships. The large-scale naval battles carried out by the fleets of other countries were also broadly the same.

For the reasons described above, in this period it was almost impossible for a single warship, or even a small combat formation, to defeat an enemy fleet (formation) that was stronger than itself and also prepared; therefore, in this period, even in large-scale naval battles, the fleet (formation) was mainly employed in concentration (that is, organized into only one formation), and it was very rare, unless one could attack the other side by surprise, to divide one’s fleet (formation) into several formations to achieve several tactical objectives separately and finally attain the overall combat objective.

In this period, combat of this form was often the center of the maritime campaign of the same name, and had decisive significance in changing the balance of maritime strength between the two sides, in contending for command of the sea, and even in contending for the strategic initiative at sea.



II. The Emergence of Combat to Raid Important Targets and Its Tactics

Combat to raid important targets [Battle for Raiding the Important Target (BRIT)] is maritime combat organized and carried out in order to destroy, damage or demolish the enemy’s important targets; it is a combat form that appeared only in early modern times.

The so-called “important targets” at that time generally referred to the enemy’s (enemy country’s) transport ships (convoys), ports (anchorages of ships) or other important military and economic targets.

The Dutch fleet’s raid on England’s Chatham base, described earlier; the battle in which Admiral of the Royal Navy Edward Hawke led his fleet on November 20, 1759 to destroy, in Quiberon Bay on the Brittany Peninsula, the French fleet that had taken shelter there and was trying to invade Scotland; the English fleet’s raid in 1798, described earlier, on the French fleet anchored at the mouth of the Nile; and the bombardment of the port of Cádiz yet again in 1797 by the English fleet led by Horatio Nelson — all can be regarded as typical combat to raid important targets.

Because this type of combat generally achieves its combat purpose by creating favorable combat conditions through tactical surprise, and has the nature of a raid, we define this type of combat as “raiding combat.”

From the standpoint of combat purpose, combat to raid important targets is typical offensive combat, generally based on the rapid maneuver of maritime tactical groups (fleets, squadrons, tactical formations), with surprise as the basic condition for attaining the combat purpose. This kind of combat can often achieve fairly large results at fairly small cost. Not only can it play the role of “one move to subdue the enemy” against a fairly weak opponent, but it can also play a very important role against a fairly strong opponent, in the process of gradually changing the balance of maritime strength between the two sides in one’s own favor.

Combat to raid important targets may be organized and carried out either as independent combat or as a component part of a higher-level operation.








1. A large “carrack” that set both square sails (the main sails) and triangular sails (auxiliary sails).



2. Refers to the second half of the 14th century through the middle of the 15th century.



3. See the relevant content in Chapter 3 of this book’s “A Brief History of Land (Ground) Combat Tactics.”



4. Its bore was 3 cun 4 fen 7 li (about 48 millimeters), its length 1 chi 1 cun 7 fen (about 33 millimeters), and its weight 63 jin. The barrel is inscribed with the legend “Navy Left Guard, character No. 42, large bowl-mouth tube (chong).” The number “No. 42” also shows that between 1368 and 1398 (the Hongwu years of the Ming dynasty), the Ming dynasty had already established a complete and relatively fixed procedure for casting naval guns, which provided the conditions for equipping naval warships with this kind of gun on a large scale. See also Chapter 3 of this book’s “A Brief History of Land (Ground) Combat Tactics.”



5. Only weapons that can inflict structural damage on warships are weapons that can bring about a tactical revolution. That means not only guns but, necessarily, heavy guns.



6. This claim is either due to the length units of the time being different from those of today, or it is extremely exaggerated.



7. This claim is either due to the weight units of the time being different from those of today, or it is extremely exaggerated.



8. A kind of ancient flat-bottomed sailing ship.



9. The so-called “broadside salvo” does not usually require all the guns on a ship’s side to fire at the same time, which would seriously damage the ship’s keel. Generally, the guns on one side of a ship fire in sequence from top to bottom and from front to back. All the guns on one side each firing once in sequence is called firing 1 round.



10. A historical record of this naval battle.



11. So there are currently several versions of the description of this naval battle. This book has chosen one that the author considers closer to the facts.



12. Also called the Anglo-Spanish Battle of the Strait of Calais.



13. In contrast to the mobile gun carriage, the earlier gun carriage may be called a fixed gun carriage.



14. Of course, improvement in the gun-firing procedure was another factor. Readers may refer to the relevant content in this book’s “A Brief History of Land (Ground) Combat Tactics.”



15. The reason “raking fire” is so deadly is that the people aboard a ship are distributed inside the hull along the length of the ship. A shot fired lengthwise into the hull can often pass through dozens of people.



16. By this time the English navy had been granted the title “Royal Navy of England” by the English royal house.



17. The number of guns actually mounted on a warship differs somewhat from the rated number of guns; the rated number is only an approximation.



18. England’s Victory is an outstanding example of the sailing ship of the line (see Figure 9.18) and was also the pride of the Royal Navy. It was built in 1765 and displaced 2,162 tons; it had three gun decks and mounted in all 102 cast-iron guns and 2 giant short-barreled guns. The guns on the ship could fire half a ton of shot in a single salvo. As flagship of Admiral Nelson, it took part in the Battle of Trafalgar.



19. This is only a designation given by the author, for reference only.





Chapter 10 — The Emergence and Development of T-Shaped Tactics

The roughly 100 years from the middle and late 18th century to the middle and late 19th century was the period in which the (first) Industrial Revolution occurred and developed. For maritime combat, this period saw not only a technological revolution in naval warships but also the gestation of a tactical revolution in naval warfare.


Section 1: Changes the Industrial Revolution Brought to Warships

Until the middle of the 18th century, ships were built basically of wood, their main motive power was the sail, and the guns used on warships were also muzzle-loading smoothbore guns cast of pig iron or brass.


I. Advances in Ship Propulsion

The greatest influence on the advance of ships was the application of mechanical power aboard them. As early as 1690 the French physicist Denis Papin had proposed the idea of installing a steam engine on a ship. But constrained by the technical conditions of the time, steam engines were simply far too large and heavy to be installed on a ship at all, and since sailing ships were then still in their heyday, shipbuilders regarded the idea as absurd talk and shelved it for a long time. Nearly half a century later, in the 1730s, an obscure English clockmaker, Jonathan Hulls, publicly published the drawings of the steamboat he had conceived. Because his calculations were wrong, it was pointed out that, according to this design, his boat would never have floated clear of the water. In 1783 the Frenchman the Marquis (later “Marquis de Jouffroy d’Abbans”) built the world’s first ship propelled entirely by steam power; it carried a small single-cylinder steam engine, which through a simple transmission mechanism drove two paddle wheels (called “treadwheels”)1 mounted on the two sides amidships to push the ship forward. He named the ship the Pyroscaphe. Although it was a purely experimental boat with no practical value, it was an important beginning. Seven years later another, bolder American, John Fitch, used a steamboat he had built himself to open a passenger line directly on the Delaware River in the eastern United States, but his steamboat broke down frequently, was very slow and was very inefficient, and in the end, under the double pressure of unsolved technical difficulties and fierce local opposition, he was forced to give it up. The pioneers kept working undauntedly, and at last the versatile American inventor Fulton arrived.

Robert Fulton combined three important conditions that the inventors before him had lacked: capital, craft experience, and the idea of making the steamboat practical. He drew lessons from the experience of his predecessors and showed exceptional skill from the moment he set to work. Fulton adopted the water-tank and model-testing method of the English engineer William Froude to verify the resistance of various hull forms and the efficiency of the paddle wheel (treadwheel) (including the later screw propeller). In 1803 he tested his steamboat for the first time on the Seine in France. Although this 21.35-meter boat’s speed was not even as fast as a man walking, it was already a great advance. Unfortunately, this experimental boat was wrecked in an unexpected storm on the very night it was completed. Fulton was not discouraged, and after several years of effort, on August 17, 1807, the rebuilt 45-meter Clermont (see Figure 10.1) at last made her trial voyage on the Hudson River in the United States. She first sailed continuously for 30 hours downstream; after reaching her destination, with only a few hours of overhaul, she sailed continuously for 32 hours upstream back to her starting point. The two legs took 62 hours and covered 240 kilometers in all, an average speed of 3.87 km/h (about 2.13 knots). A sailing ship’s average speed was only about 2.5 km/h (about 1.37 knots), and it would need about 4 days and 4 nights (about 100 hours) to complete this voyage. Obviously, this kind of ship was much faster and not limited by the direction of the wind. The next year a regular steamboat service was opened on the Hudson River, which marked the arrival of the practical steamboat and at the same time announced the beginning of a new age of navigation.


[Image — Figure 10.1: The Clermont, rebuilt by Robert Fulton. An old engraving of a small steamboat flying an American flag, with a tall smokestack belching black smoke, a single mast with a small pennant, a paddle wheel at the side, and a river bank with cliffs in the background.]



Although naval officers had all had unpleasant experiences of sailing in calms and against the wind, at first they did not approve of using steam engines on ships, for many reasons. First, steam engines of the time broke down frequently, which would be fatal in battle. Second, using a steam engine required burning coal, while the amount of coal a ship could carry was then limited, which greatly reduced a ship’s cruising radius. The earliest steam-powered ships ran out of coal in under 100 nautical miles. Third, if everything went well, a steam-powered ship’s maneuverability naturally had an advantage, but the steam-powered ships of the time were propelled by paddle wheels (treadwheels), and the paddle wheels occupied about one third of the area of a ship’s side; if a single enemy shot struck this part or the steam engine, the steam-powered ship’s advantage in maneuverability would at once turn into a disadvantage. Therefore naval officers preferred to let engineers carry out repeated experiments on merchant ships, hoping that these experiments would eventually produce a reliable, fuel-saving steam engine and a propulsion plant not easily damaged, which could then be applied to warships.

In 1814 (the vessel was launched in 1815) the U.S. Navy, under compulsion of circumstances, carried out an experiment in using a steam engine on a warship. In order to break the British Navy’s blockade of the American coast, the U.S. Navy ordered Robert Fulton, who had by then become the U.S. Navy’s ship expert, to build a fast warship. This was the world’s first warship propelled jointly by sails and a steam engine, the Demologos (later renamed Fulton). The warship displaced 2,475 tons, with the boiler and steam engine installed in the lower part of the hull and the paddle wheel (treadwheel) mounted between the two halves of the hull. The main purpose of fitting sails was to guard against “accidents.” The ship was equipped with 32 muzzle-loading smoothbore guns firing 14.5-kilogram (32-pound) shot. With sails and steam engine used together its speed was close to 6 knots, which was already quite fast at the time. However, before the Demologos could formally enter service, the war was over.

After the end of the Anglo-American war, the British and French navies began, very reluctantly, to use steam engines, and at first applied them only to auxiliary vessels such as tugs and dispatch boats. Not until the 1830s did they begin to build combat ships propelled by steam engines.

In 1837 the U.S. Navy’s second steam-powered warship, the Fulton II, was launched. This too was an experimental warship propelled jointly by sails and steam engine, about 55 meters long, displacing 700 tons, and fitted with 4 tall funnels and 3 masts. Through this ship the U.S. government became convinced of the practicality of establishing a navy powered by steam. In 1842 the U.S. Navy launched the 3,220-ton paddle-wheel steam frigates Mississippi and Missouri, an advance that put the U.S. Navy slightly ahead of the navies of other countries — though only for a time.

In fact, the heart of the steam engine at this time — the boiler — was still just a crude, semi-sealed iron cylinder strengthened inside with stay rods. After water was poured into the cylinder, heating it from outside produced steam. One can imagine that the efficiency of such a steam engine could not be high.

The practical screw propeller [at first called the “hidden wheel,” in contrast to the paddle wheel (treadwheel)] finally overcame the general unwillingness to use steam engines on warships. The idea of the screw propeller originated earliest from the Chinese bamboo dragonfly. The practical screw propeller was invented independently, around 1840, by the Englishman Francis Pettit Smith — a farmer with no systematic engineering training — and by the Swedish inventive genius John Ericsson. The screw propeller overcame those widely criticized shortcomings of the paddle wheel (treadwheel). But the British Admiralty at first did not believe that a ship fitted with a screw propeller could be maneuvered flexibly. After Ericsson was turned away in Britain, the U.S. Navy easily persuaded him to come to the United States. In 1842 the U.S. Navy built a screw warship to Ericsson’s design. This was the warship Princeton — the world’s first steam-powered warship to use a screw propeller. At the same time, it was also the first warship to install its steam engine below the waterline, so that in battle it was hard for shot to destroy its power plant.

In 1844 the British Royal Navy finally became convinced of the advantages of the screw propeller and, not long after the Princeton was launched, built the screw steamship Rattler. In 1845 the British Admiralty specially arranged a tug-of-war: two steamers of the 800-ton class with 200 horsepower “tugged” in opposite directions. The result was that the screw-propelled Rattler beat the paddle-propelled Alecto, establishing in one stroke the screw’s standing in navigation.

In this same year Britain also built the world’s first large iron-hulled steamship propelled by a screw, the Great Britain, which broke the record for a ship crossing the Atlantic on her maiden voyage. Soon afterward the American inventor John Stevens fitted a steamship with two counter-rotating propellers, eliminating the sideways drift of the hull caused by a single screw.

In 1849 France too built her first large warship driven by a steam-powered screw, the Napoléon — though, out of prudence, she still kept her sails (Britain’s battleship Devastation, completed in 1873, was the first to do without sails). In the following years, in order to improve the sailing qualities of the old ships built in Napoleon’s time, Britain selectively fitted them with steam engines and screws. After the mid-1850s the United States also began to build Merrimack-class steam screw frigates. After 1862 the paddle wheel (treadwheel) gradually withdrew from the seas, used only by inland-waterway vessels, and soon entered the museum.



II. Advances in Hull Materials and the Appearance of Armor

In 1772 shipbuilders in the English county of York used iron as the material to build a small boat only about 4 meters (12 feet) long overall. Do not look down on this little boat: it was the world’s first iron-hulled ship. From then on, wooden-hulled ships, whose hulls were far less sturdy than iron-hulled ones, gradually fell behind in the course of humanity’s conquest of the oceans.

Over the following 70 years, iron gradually became not only the main material for building ship shells but also the main material for building hulls. However, just as iron was about to be applied more widely in building hulls, a series of experiments led the British Admiralty to believe that, at the metallurgical level of the time, iron was more easily damaged than oak. The Royal Navy therefore converted its newly built iron-hulled frigates into transports, and the work of building warships of iron practically came to a halt for several years. No iron-hulled warship took part in the naval battles of the Crimean War.

In 1853 the destruction of the Turkish fleet at Sinope convinced the major naval powers that the use of explosive shells (shell guns) had become an inevitable trend in the development of naval guns. As a countermeasure, the shipbuilding methods of making the hull of iron or protecting a wooden hull with iron were revived. In 1859 France built the battleship Gloire. This was a wooden-hulled ship of 5,617 tons displacement; besides combining ship technologies such as the steam engine and screw propeller and being armed with 36 guns, she also protected her hull and other vital parts with 110-millimeter-thick iron plates. This stung Britain, which at once responded by ordering the first iron-hulled battleship, the Warrior. In 1860 the battleship Warrior was launched. The ship was 128 meters long, displaced 9,200 tons fully loaded, and reached a maximum speed of 17 knots with sails and machinery used together. She carried 40 guns, of which 10 were rifled breech-loaders firing 50-kilogram shot, 4 were rifled breech-loaders firing 18-kilogram shot, and 26 were muzzle-loading smoothbore guns firing 31-kilogram shot. Such powerful armament was hard to imagine in the age of sail. The warship was fitted with 4 single-unit steam engine sets of 920 kilowatts each. Obviously, a wooden hull could neither withstand the stresses of a hull of such length nor carry such heavy machinery and equipment; realizing this, the designers made her hull entirely of iron.

The launch of the Warrior brought the age of the wooden-hulled battleship to a complete end. Of course, many wooden-hulled ships built in earlier years continued in service. For example, wooden-hulled steamships, single-masted vessels and fast sailing ships still played a major part in the coming American Civil War. But in the 1860s Britain, in the form of naval regulations, laid down a policy that new ships could henceforth be built only of iron and steel, and from then on Britain built only ironclads, and later steel-armored ships. In 1872 France too began to use iron and steel in the hull structure of the Redoutable. By 1886 Britain had begun launching a batch of warships with all-steel hulls. Although the navies of other countries sometimes turned back, in the end they all chose this direction of development.

Developing in step with the materials technology of ship hulls was the armor technology of ships.

By the 1870s the navies of the Western countries had applied armored-ship technology quite widely. While armor was increasingly used on ships, armor technology was also constantly being renewed. At the beginning armored belts at the waterline and bulkhead armor were mostly used, of iron or steel. But as the power of guns grew greater and greater, even thicker and heavier armor could no longer protect effectively. The navies of the various countries therefore shifted their emphasis to protecting the gun turrets and other vital parts, and began to use compound armor. In 1874, in building the warship Inflexible, Britain began to fit the gun turrets with compound armor, steel plate laid over iron plate. In 1879 the British designed and built the ironclad Colossus, using compound armor, which reduced the thickness of her waterline armor belt to a little over 450 millimeters (18 inches) without lowering the protection (the waterline belts of ironclads of the time were generally over 500 millimeters, or 20-odd inches, thick, which affected the sailing qualities of ironclads). In addition, the use of nickel-steel armor further reduced the thickness of armor.



III. Advances in Naval Guns

In the contest between gun and armor, naval gun technology and armor technology both developed markedly, but in the end the contest was won by the gun.

Already at the beginning of the 19th century, naval officers had realized that solid shot was not very effective at destroying warships, as the Battle of Trafalgar proved. In that battle the two sides fired thousands of rounds at close range yet sank only one warship. Nevertheless, the navies’ adoption of explosive shells was slow. For hundreds of years, mortar boats and two-masted fore-and-aft-rigged vessels carrying mortars (bomb vessels) had fired explosive shells into fortifications and effectively killed and wounded the enemy, but naval officers considered explosive shells too dangerous to be handled about freely aboard warships. Yet to sink an enemy ship even a 24-pound or 32-pound solid shot was too weak.

After the Napoleonic Wars a French artillery officer, Henri-Joseph Paixhans, developed a gun that fired explosive shells; compared with guns of the same bore using solid shot, this gun had a shorter, lighter barrel and used less powder. In 1824 it showed its potential by smashing an old two-decked ship. Although both the British and French navies adopted guns of Paixhans’s design in the late 1830s, they were still regarded as a ship’s weapon secondary to the naval guns that fired solid shot.

Even by the end of the Napoleonic Wars the construction and operation of naval guns had changed little compared with the time of the Spanish Invincible Armada. Although there had been improvements in loading and aiming and better gun carriages had been designed, naval guns were still muzzle-loading cast-iron smoothbores firing solid shot. Their ranges were roughly the same: the average effective firing distance in flat-trajectory fire at close range was about 300 meters, and the maximum range about 2,500 meters. Perhaps because of low machining accuracy or rust, solid shot were seldom truly spherical, so that most attempts to raise accuracy of fire failed; to avoid jamming, a great space — windage — had to be left between the shot and the inner wall of the barrel, but windage not only made a great deal of the propelling force escape on firing but also made the projectile wobble irregularly as it moved forward along the barrel, so that the angle at which it left the muzzle could not be predicted at all.

Because the paddle wheels took up too much of a ship’s side and so reduced the number of guns a warship could mount, people were prompted to explore effective ways of obtaining sufficient gunfire with fewer guns. The adoption of the pivot gun was one solution. A gun that could use a pivot mounting to train toward the stern or the beam enlarged the field it could fire over and could effectively take the place of several guns. But the cast-iron barrels of the time often could not withstand excessive pressure, so the guns’ range was short and the advantages of the pivot gun could not be fully exploited.

In the early 1840s, in order to select suitable guns for the warship Princeton, the ordnance experts Ericsson and Stockton each designed a gun of wrought iron2 with a bore of 305 millimeters (12 inches). Ericsson named the gun he designed the “Oregon.” During firing trials cracks appeared near the breech, and he reinforced the breech with wrought-iron hoops to ensure safety. Stockton’s gun was similar, using slightly thicker metal, but he added no iron hoops to the breech, and he named it the “Peacemaker.” At the official firing demonstration the “Peacemaker” burst in the bore, killing on the spot the Secretary of State, the Secretary of the Navy and several other prominent spectators who had come to watch. The U.S. Navy then ordered a ban on wrought-iron guns. Gun experts in other countries were also skeptical of wrought-iron guns.

In the early 1850s the U.S. Navy officer John A. Dahlgren (a commander) designed a bottle-shaped naval gun. The barrel wall at the breech was very thick to withstand the higher bore pressure there, and became thinner toward the muzzle because the bore pressure there was lower. This relatively rational design clearly improved on the guns then in use, and Dahlgren’s naval gun was soon adopted by the U.S. Navy.

The Dahlgren gun was in the end replaced in turn by the built-up gun. This kind of barrel was made up of two or more coaxial iron tubes. The outer tube was shrunk over the inner tube while hot, and on cooling gripped the inner tube tightly, producing inward stress. In the Armstrong naval gun designed in Britain, the inner tube was made by coiling a single wrought-iron bar into a tube and then welding it, so that the expansion force produced in firing could be absorbed along the direction in which the wrought-iron bar extended.

To provide some protection for the gunners exposed on deck, John Ericsson and Captain Cowper Coles of the Royal Navy each invented the naval gun turret. The first warship with a turret was the Monitor, designed by Ericsson, which crossed swords with the Virginia in the 1862 battle at Hampton Roads.

In the middle of the 19th century explosive shells, like solid shot, were spherical. The fuze was a hard hollow cylinder filled with powder. According to the distance of the target, the fuze was cut to a length corresponding to the burning time and pushed or screwed into the fuze hole of the shell until the tail of the fuze was flush with the surface of the shell; the shell was then put into the barrel from the muzzle, and a ring-shaped sabot held it in place with the fuze facing outward. On firing, the burning propellant, while driving the shell forward, ignited the fuze. One can imagine that such timed explosive shells often burst too early or too late.3 Later percussion fuzes, which detonated under the force of impact, were adopted; but when such a shell struck its target the fuze had to be facing forward in order to detonate, and this was impossible to control with a spherical shell, whereas a cylindro-conical shell tumbles — unless it can be made to spin about its axis. Rifling cut inside the barrel could give it this spin, as the making of small arms had long since proved. But for rifling to be effective the windage between shell and barrel had to be eliminated, and the enormous pressure thus produced in firing could not be borne at all by the cast-iron barrels of the early 19th century.

Before the sturdy built-up gun appeared, British gun experts had tried to obtain the effect of rifling while keeping windage, and the result was the Lancaster gun and the Whitworth gun: the former fired an elliptical-section shell from a helical oval bore; the latter fired a hexagonal-section shell from a helical hexagonal bore. In practice, however, neither scheme worked well. The first naval gun that could safely withstand the pressure produced by rifling was the Armstrong built-up gun. This gun fired cylindro-conical shells with a lead coating; as the shell moved forward in the bore, the lead coating engaged the rifling, making the shell spin about its longitudinal axis.

After the middle of the 19th century, in step with the development of army artillery technology, naval gun technology also began to undergo a revolution. Thanks to advances in metallurgy, gun steel of sufficient strength could be produced, and breech-loading rifled guns could be manufactured; in addition, with the invention and application of new breech mechanisms and recoil-absorbing devices, and the adoption of smokeless high-energy propellants and the like, the range of naval guns increased markedly, and the accuracy and power of fire were also greatly strengthened. As for range, by the mid-1880s the maximum range of Krupp naval guns had reached more than 5,000 meters.

The U.S. Navy resisted the trend toward rifling for a long time. Throughout the Civil War and the 20 years that followed, the Dahlgren smoothbore remained the standard naval gun of American warships. There were good reasons for this: the armor-piercing ability of Dahlgren naval guns using spherical shot and large powder charges was often even stronger than that of naval guns of smaller bore using cylindro-conical shells. As to the advantage of the longer range of rifled guns, some argued that it too easily tempted people to use up their ammunition before closing with the enemy. The experience of using Parrott naval guns, which were rifled, made some U.S. Navy officers firmly hold to this prejudice. Although a solid iron hoop was added around the breech of this gun, the whole barrel was not reinforced, and obviously its barrel might burst when fired with a heavy charge.

After armored warships were applied in naval battle, they at once showed distinctive characteristics. In 1862, during the American Civil War, the Confederate forces of the South (the South for short; the same below), in order to gain control of the waters at the mouth of the James River and lacking shipbuilding capacity, salvaged and converted the frigate Merrimack, which the Union forces of the North (the North for short; the same below) had scuttled when evacuating the port of Norfolk. Using her hull and power plant, they dismantled all the original wooden parts of the hull above the waterline and built a low, large casemate-turret; the turret was lined with 50-centimeter-thick wooden planks and covered outside with thick iron plates, and inside it were installed 7 guns of 152–230 mm bore (4 of them rifled guns). The ship was renamed the Virginia (see Figure 10.2). On March 8, 1862, on her trial cruise the Virginia came under concentrated fire from 2 wooden warships of the North and from shore batteries. To everyone’s astonishment, most of the hits bounced off, and the Virginia sailed on unharmed. Her return fire, on the other hand, set the North’s wooden warships ablaze — some blew up and some ran aground.


[Image — Figure 10.2: The warship Virginia. A photograph of a model of a low, long ironclad with sloping casemate sides, a tall funnel and a flag, seen from above and astern, with a rounded stern.]



Just as the North was hard pressed, the carefully designed Monitor of the North arrived in time. The hull of this armored warship, designed by John Ericsson, showed only half a meter above the sea; at the center of the deck stood a rotating gun turret, in which were mounted 2 Dahlgren smoothbore guns of 280 mm. Everything above the waterline on the ship’s sides, the deck included, was covered with 5 layers of iron armor plate 2.5 centimeters thick, and the rotating turret was likewise protected with 8 layers of 2.5-centimeter armor plate; she was a typical low-freeboard, shallow-water armored gunboat (see Figure 10.3). Although much smaller than the Merrimack, relying on her thicker armor and better agility she stubbornly met the fight and counterattacked as the opportunity arose, and soon changed the situation in which the North had been passively taking blows. Although neither side achieved a decisive result in this battle, it showed that a ship’s ability to withstand shot was of extreme importance to its survival.


[Image — Figure 10.3: The warship Monitor. A photograph of a model of a low, flat armored vessel with a round turret near the center of the deck, a small flag at the bow and a small deckhouse at the stern.]



By 1873 Britain had completed the battleship Devastation, which abandoned the traditional sails altogether and became the first practical battleship in the history of world navies propelled purely by steam. Sailing battleships gradually withdrew from the stage of history. Britain’s Victory and America’s Constitution became the only two sailing warships of the age remaining in the world.

The screw propeller for ships was further improved by the Austrian Josef Ressel, the Swedish engineer John Ericsson and others, making it possible to install the steam engine in compartments below the ship’s waterline. After the appearance of the screw propeller, the steam engine gradually became the main power plant of warships, which brought about a series of new qualitative changes in warships. Because steam-powered warships changed the dependence on wind speed, wind direction and tidal currents, the age of the sailing warship came to an end.


[Image — Figure 10.4: Ironclads after the 1870s. A grayscale rendering of a long, low ironclad warship with two masts, two funnels amidships, and round turrets visible on the deck.]



Thus, after the 1870s, marked by the birth of Britain’s Dreadnought, the Inflexible and the later Admiral-class battleships of the Royal Navy, a revolutionary warship — the ironclad warship — at last took shape (see Figure 10.4).

The characteristics of the ironclad were these. First, it used a steam engine set and screw propeller, so that the warship’s maneuver no longer depended on wind direction, wind speed and tidal currents, and its speed of maneuver was also greatly raised. Second, it used rifled guns and more powerful “explosive shells”; the gun range, accuracy and power were all greatly increased, so that battle could be fought at greater distances. Third, it used an iron hull, and fitted armor on the vital parts of the ship, such as the sides and the gun turrets, to resist the fire of enemy guns. Although the ironclad still had one shortcoming or another, compared with the sailing battleship it was already a revolutionary warship.




Section 2: Early Explorations of Naval-Battle Tactics After the Industrial Revolution Was Completed

Now that the old wooden sailing ships of the line were obsolete, how should the new ironclads, equipped with rifled guns, armor plate and mechanical power, fight? This was the basic question placed before the navies of all countries. To answer and solve it, from the 1860s–70s to the beginning of the 20th century there appeared a not very long period of exploration of naval tactics under the new technical conditions.

The Battle of Lissa, fought on July 20, 1866, and the Battle of Dadonggou, fought on September 17, 1894, best illustrate this exploration.


I. The Battle of Lissa (July 20, 1866)

The Battle of Lissa took place in the Adriatic Sea. This naval battle, not large in scale, attracted attention because it was the first battle after the steam-powered ironclad had taken shape. After the war, the navies of the world studied this battle deeply and meticulously in respect of ship structure, armament and tactics.

In 1866 the Italian navy was considered the most powerful in the world. It had 12 ironclads, including the new fast steam-powered ships Re d’Italia and Re di Portogallo, and the new turreted and ram-bowed Affondatore; all the ships were armed with large-caliber Armstrong rifled guns. In addition there were 16 wooden-hulled steamships. But the Italian sailors had not been well trained, the officers generally lacked initiative, and the commander, Admiral Carlo Pellion di Persano, seemed to know nothing at all about his trade.

Compared with Persano’s dozen-odd ironclads, Austria had only 7 ironclads; although all were fast steam-powered ships, they were somewhat old-fashioned. Her still older wooden-hulled ships consisted mainly of 1 steam-powered ship of the line, the Kaiser, 5 screw frigates and 1 coast-defense ship. Of the guns on each wooden warship only a small part were rifled, and the great majority were still smoothbores. In fact the firepower of the Austrian fleet was less than half that of the Italian fleet, and the other vessels were small ships and even coastal gunboats not suited to navigation on the open sea. Their incalculable advantage lay in their fleet commander, Rear Admiral Wilhelm von Tegetthoff, who had trained his sailors to be both enterprising and expert in their profession — exactly what the Italian commander lacked.

The Austrian Tegetthoff, ordered to lead his fleet to the waters near Lissa, commanded the fleet to prepare for battle. Aware that his fleet was at a disadvantage in firepower, he chose a battle formation used only when ramming tactics were to be carried out — three inverted “V”-shaped formations arranged one behind another: the first inverted “V” formation, made up of the 7 ironclads under his own command, was led by the flagship Erzherzog Ferdinand Max; the second, made up of the wooden fast ships of the line and one coast-defense ship, was led by the Kaiser; and the remaining small warships were organized as the third inverted “V” formation. The latter two formations followed the first in its movements (see the upper left of Figure 10.5). On the morning of July 20, just as Persano was leading his fleet in support of a landing by troops, the lookout suddenly reported that the Austrian fleet was approaching from the northwest.

Persano, more or less alarmed, hurriedly led his ironclads in column forward to meet the Austrian fleet, hoping to strike it with broadside fire. But at this urgent moment Persano, quite unreasonably, suddenly wanted to transfer his flag from the Re d’Italia to the Affondatore, which lay outside the battle formation. As a result a very large gap opened between the 3 leading warships and the several warships following behind. Tegetthoff at once led his first inverted “V” formation of ironclads through this gap, and his wooden ships also rushed toward Persano’s wooden ships and the remaining ironclads.

This battle quickly became a melee. Everywhere over the sea hung smoke formed by the firing of the guns, and the movements of the ships were hidden by the smoke. The Affondatore twice tried to ram the wooden Kaiser without success. A shot fired by the Kaiser grazed the Re di Portogallo, but the Kaiser herself caught fire under the other side’s gunfire and was finally driven out of the battle by the Affondatore. At the same time the Austrian gunfire also set an Italian ironclad on fire.


[Image — Figure 10.5: The Battle of Lissa. A scanned map-diagram with Chinese labels, titled “The Battle of Lissa (July 20, 1866)”: curved tracks of the opposing fleets drawn in the upper left, a coastline with the island in the lower center, a small inset map of Italy and the Adriatic at the right, and notes in the margin.]



The ramming of the Italian flagship Re d’Italia by the Austrian flagship Erzherzog Ferdinand Max was beyond doubt the most decisive action of this battle. While the Ferdinand Max was searching for enemy ships in the smoke, she ran head-on into the port side of the Re d’Italia, and this Italian warship at once lost control of her direction; since another Austrian warship lay across her bows, she could only back off, and as she backed, the Ferdinand Max again charged at full speed into her port side, making her list severely to port. But as the Ferdinand Max slowly backed away, the Re d’Italia strangely recovered. This did not last: under the combined effect of several tons of seawater flooding in through the breach and the turning moment produced after the hull had swung through a large angle, she again heeled over extremely to port. When she finally capsized, the untrained but high-spirited sailors aboard shouted “Long live the king!”

The sinking of the flagship ended the battle, and Persano commanded the Italian fleet in a retreat to the west. Considering that several Austrian warships had also been damaged and that they were still at a numerical disadvantage, Tegetthoff did not pursue.

In this battle the students of tactical theory saw a fleet fighting in three inverted “V”-shaped formations defeat a fleet that at least tried to fight as a whole, arranged in column. For several years after the battle people tried to work out what the sinking of the Re d’Italia really meant — did it mean that in naval battle the ram had an advantage over the gun? Ship designers could not be sure of this, but to be on the safe side, until the 20th century arrived they still designed rams for the underwater part of the principal warships.



II. The Battle of Dadonggou (September 17, 1894)

The Battle of Dadonggou, also called the Battle of the Yalu River Mouth, was a large-scale naval battle fought between the main naval forces of both sides in the waters of Dadonggou in the northern Yellow Sea during the Sino-Japanese War of 1894–95 (the Jiawu War).

On September 15, 1894, the main body of the Beiyang Fleet, under Ding Ruchang, arrived at Dalian Bay and escorted 5 troop transports carrying 4,000 army men toward Dadonggou.

On September 16 the Beiyang Fleet reached Dadonggou at the mouth of the Yalu River. Some ships were assigned to guard duty, and the other 10 main warships anchored on the southeast side of Dalu Island, 12 nautical miles outside the river mouth.

At that time the warships of the Beiyang Fleet included: the ironclad battleships Dingyuan (flagship of Beiyang Fleet Admiral Ding Ruchang) and Zhenyuan, both of 7,335 tons displacement, each armed with 4 main guns of 305 mm (12 inches), mounted in pairs in two turrets arranged en echelon on a cross-beam, with a speed of 14.5 knots; the two armored cruisers Laiyuan and Jingyuan (经远), both of 2,900 tons, each armed with 2 main guns of 210 mm (8.3 inches), speed 15.5 knots; and 8 cruisers, the Zhiyuan, Jingyuan (靖远), Jiyuan, Guangjia, Chaoyong, Yangwei, Pingyuan and Guangbing. Of these, the Zhiyuan, Jingyuan (靖远) and Jiyuan, each of 2,300 tons, were each armed with 3 main guns of 210 mm (8.3 inches) (the Jiyuan with 2) and 2 of 152 mm (6 inches), at a speed of 18 knots (the Jiyuan 15.0 knots). The remaining ships displaced only 1,300–1,350 tons; of these the Chaoyong and Yangwei each had 2 main guns of 254 mm (10 inches), and the others each had 2 main guns of 152 mm (6 inches). But all these guns were guns on recoiling carriages without recuperators, and their rate of fire was slow. For example, the 305 mm main guns on the Dingyuan and Zhenyuan could fire only 1 round in 4 minutes. Besides the large guns, the ships above also carried some smaller-caliber guns, all of 120 mm (4.7 inches), of which only 3 were quick-firing guns. Gunboats: the Zhennan and Zhenzhong. Torpedo boats: the Fulong, Zuo-dui No. 1, You-dui No. 2 and You-dui No. 3.

At 8 o’clock on September 17 the transports finished unloading. At 9 o’clock the Beiyang Fleet sailed to carry out the “forenoon drill” (the 巳-hour exercise).

At 10:23 the First Flying Squadron of the Japanese fleet discovered the Beiyang Fleet and signaled its own main body: “Three or more enemy ships sighted to the northeast.” Perhaps inspired by “maneuver tactics based on line-of-battle tactics,” the Japanese fleet, which had come well prepared, was organized into two formations, the “First Flying Squadron” and the “Main Body.” The First Flying Squadron was made up of 4 cruisers: the Yoshino (flagship of Rear Admiral Tsuboi Kōzō, commander of the First Flying Squadron; 4,200 tons displacement), the Naniwa (3,700 tons), the Takachiho (3,700 tons) and the Akitsushima (3,100 tons), with a maximum formation speed of 17 knots. The Main Body was made up of 5 cruisers — the Matsushima (flagship of Vice Admiral Itō Sukeyuki, commander of the Combined Fleet; 3,700 tons), the Itsukushima (4,200 tons), the Hashidate (4,200 tons), the Hiei (2,200 tons) and the Chiyoda (2,400 tons) — together with the old armored ship Fusō (3,700 tons), the armed merchant ship Saikyō Maru (serving in place of a cruiser; 4,100 tons) and the gunboat Akagi (650 tons). The speed of this formation was rather slow.

Although the Japanese fleet also had some large-caliber guns, its principal guns were 68 quick-firing guns of 152 mm (6 inches) and 120 mm (4.7 inches); because they were fitted with new recoil-checking recuperators, these were the most effective naval guns of the period.

At 10:30 the lookout on the mast of the Beiyang Fleet’s Zhenyuan discovered the Japanese fleet. Ding Ruchang at once ordered the 10 warships anchored together to raise steam and prepare to meet the enemy. At about 11 o’clock the fleet got under way and steamed toward the Japanese fleet in double column.

At 12:05 the First Flying Squadron of the Japanese fleet, in the van, and the Main Body, behind it, in a single column, rapidly closed on the Beiyang Fleet.

At 12:20 the Beiyang Fleet, while under way, changed from double column into a single line abreast, with the flagship Dingyuan and the Zhenyuan in the center and the other ships deployed in echelon to their left and right in turn, so that the whole battle formation took the shape of a wedge (see Figure 10.6).


[Image — Figure 10.6: The initial dispositions in the Battle of Dadonggou. A diagram captioned “The formations of the Chinese and Japanese fleets before engaging”: at the lower left a line of white ship silhouettes, with the Chinese ship names written beneath, in a wedge; above and to the right a column of dark ship silhouettes sloping from the upper left toward the center (the Japanese First Flying Squadron and Main Body); at the far right, labeled “torpedo boats,” a few more small white silhouettes.]



The battle may be broadly divided into three phases.

Phase one (from 12:50 to about 14:00):

At 12:50, with the two fleets 5,300 meters apart, the Beiyang flagship Dingyuan opened fire first. The Japanese First Flying Squadron turned left at 5,000 meters from the Beiyang Fleet and steered toward the right wing of the Beiyang Fleet.

When the two fleets had closed to about 3,500 meters, the 4 ships of the Japanese First Flying Squadron, firing violent gunfire while increasing speed, crossed in front of the Beiyang Fleet, turned to port, changed course and raced around to attack the two weak ships, the Chaoyong and Yangwei, on the right wing of the Beiyang Fleet. The Chaoyong and Yangwei were both old warships launched in 1881 (the 7th year of Guangxu), already 13 years old, and “the bulkheads inside the ships were all of wood, coated with paint to dress up their appearance.” In fact they were decrepit, slow, poor in gunfire and extremely weak in protection. Although the two ships resisted with all their might, in the end they were hit and set on fire under the blows of the superior firepower of the enemy’s 4 cruisers. At the same time the first salvo fired by the Japanese ships destroyed the bridge of the Beiyang flagship Dingyuan. Admiral Ding Ruchang, who had been directing the battle on the bridge, was “burned on the right side of the face and on the neck” and could not direct the fight. Then Japanese fire destroyed the Dingyuan’s signal rigging, so that no signals could be made and the fleet lost its direction.

But while the Japanese First Flying Squadron was going around the front of the Beiyang Fleet to attack the right-wing Chaoyong and Yangwei, the 6 ships of its Main Body happened to be steaming across the front of the Beiyang wedge formation. The bows of the Beiyang ships were pointing exactly at the broadsides of the enemy ships. The Beiyang ships therefore fired violently with their bow main guns at the 6 ships of the enemy Main Body. The following ships, the Hiei, Fusō, Saikyō Maru, Akagi and others, because of their slower speed, fell behind and were cut off at the waist by the Beiyang wedge formation and divided in two. At this moment the Dingyuan, the Zhenyuan and the ships of the right wing bombarded the enemy ships Matsushima, Chiyoda, Itsukushima and Hashidate with their starboard guns, while the Zhiyuan, Jingyuan (靖远) and other ships of the left wing intercepted the following ships, the Hiei, Akagi and others, with their port guns. Under the fierce blows of the Beiyang Fleet, the Hiei, Akagi and others “could not sail on and finally became isolated ships.” The Hiei, beaten until she had no way to run, ventured into the Beiyang battle formation, trying to “pass through the 500-meter gap between the Dingyuan and the Jingyuan” and take a short cut to rejoin the Main Body. As a result she fell into the fire of the Dingyuan, Zhenyuan, Guangjia, Jiyuan and other ships, “was attacked violently on all four sides, so that the hull, masts and yards, and rigging were almost without an undamaged spot. The battle flag hanging at the masthead was also shot to pieces.” Then she was hit on the starboard side by a 305 mm main-gun shell of the Dingyuan. The shell burst in the after cabin, wrecking the lower deck and causing a great fire. The Beiyang ships “met her with level fire, and in a moment the afterpart of the ship’s hatches were on fire, giving off dense smoke, very high and very fierce.” She made a sorry escape from the encirclement amid raging flames.

After the Hiei had escaped the encirclement, the ships of the left wing of the Beiyang Fleet fired on the Akagi at the short range of 800 meters. At 1:25 the 152 mm gun at the stern of the Beiyang flagship Dingyuan again hit the starboard quick-firing gun sponson on the Akagi’s bridge, killing two gunners. Soon afterward the Akagi was hit once more by the Laiyuan, and “the steam pipe was also ruptured.” Then several more shells came and brought down the mainmast.

Apart from the Hiei and Akagi, the other Japanese ships, under the violent fire of the Beiyang Fleet alone, also suffered severe losses. At 13:08 the Yoshino was hit, “killing a naval sub-lieutenant, Asao Shigeyuki, and one sailor, wounding nine and causing a fire.” At the same moment the Naniwa was hit; on the starboard side “the waterline at No. 1 gun platform was pierced, and seawater surged in over the deck.” At 13:09 the Takachiho was hit at the waterline on the after part of the starboard side, killing and wounding two soldiers. At the same time the Akitsushima was also hit by a 210 mm shell, “killing five, among them the naval lieutenant Nagata Renpei, and wounding nine.” At 13:14 a shell fired by the Dingyuan pierced the upper deck of the Saikyō Maru, and the officers’ quarters and nearby rooms were wrecked.

From the above battle situation it can be seen that the basic situation in the first phase of the naval battle was this: the Beiyang Fleet fought in a wedge formation with the two ironclad battleships in the middle, placing its weak ships on the right wing, which suffered losses from the encirclement by the Japanese First Flying Squadron. The Japanese fleet, having left its weak ships behind, was in a line-ahead formation, was intercepted by the main ships of the Beiyang Fleet and took heavy blows. Both sides played to their own strengths and attacked the other’s weakness, striving for the initiative in battle. The targets of attack were the enemy’s weak ships. In this phase, although both sides suffered damage and no victory or defeat had appeared, the Beiyang Fleet still “maintained its echelon formation, kept the distance between ships, and sailed in good order at 6 knots.” The Japanese Main Body’s line-ahead formation, however, had been thrown into disorder. In the first phase of the naval battle the Beiyang Fleet had the upper hand and the Japanese fleet was in an unfavorable position.

Phase two (from 14:00 to 15:30):

When the Hiei escaped from the Beiyang encirclement and cut across by a short route to catch up with the Main Body, fire broke out again because embers aboard had not been put out. The great fire reached the magazine and was extremely dangerous. The Hiei hoisted the signal “my ship is on fire, leaving the line of battle” and left the formation, fleeing toward the southwest. The Akagi, seeing this, hurried to rescue her. Several Beiyang ships, the Laiyuan and others, seeing the Hiei flee, at once gave chase. When about 300 meters from the Hiei, a shell from the Hiei hit the Laiyuan’s deck and started a fire. The other ships slowed down to give aid around the Laiyuan. The Hiei and Akagi seized the chance to flee furiously, and the distance between them and the Beiyang ships gradually lengthened to 800–900 meters. The Saikyō Maru, sailing nearby, sent the signal “Hiei and Akagi in danger” to summon the other Japanese ships to their rescue.

At 14:05 the First Flying Squadron had already passed the right wing of the Beiyang Fleet and was about to turn behind the Beiyang Fleet when Itō Sukeyuki hurriedly signaled the First Flying Squadron to turn back and rescue the Hiei and Akagi. Answering the call, the First Flying Squadron at once turned to port and went back, moving at high speed between the Hiei and Akagi and the Beiyang Fleet, firing its port guns while advancing. The Akagi and Hiei were saved and seized the chance to leave the battlefield.

At this time the cruisers Pingyuan and Guangbing and the torpedo-boat flotilla, which had been anchored outside the mouth of Dadonggou, came in answer to the call to join the fight. When they reached the rear of the right wing of the Beiyang Fleet they happened to meet the Japanese Main Body, and each ship at once attacked the Japanese ships. At 14:34 “the Pingyuan fired one 26-centimeter shell, which hit the port officers’ quarters of the Matsushima and pierced the torpedo storeroom, killing four port-side torpedo launchers.” At 15:10 the Matsushima was hit by another shell, which “pierced the upper part of the port center torpedo room and burst at the foot of the mainmast, killing two port-side torpedo launchers.” At 15:15 the Itsukushima was again hit twice by the Pingyuan. But at the same time the Pingyuan was also hit and set on fire by Japanese ships and was forced to withdraw from the battlefield. By this time the Japanese Main Body had already passed the right wing of the Beiyang Fleet, continued to turn to starboard and gone around to the rear of the Beiyang Fleet, just forming with the First Flying Squadron a pincer on the Beiyang Fleet. The Japanese fleet’s position therefore began to turn in its favor, while the Beiyang Fleet, being encircled and fighting on interior lines, with the enemy at its belly and back, passed into an unfavorable position.

Although the Beiyang Fleet was attacked front and rear and the situation was unfavorable, the broad mass of its officers and men showed not the slightest fear or loss of spirit but, on the contrary, “the more they fought the more they were roused, and never slackened.” Although the Chaoyong and Yangwei had been hit and set on fire by the Japanese First Flying Squadron, they did not stop fighting. The officers and men put out the fire with one hand and fired with the other. In particular, the Chaoyong, though her hull was already listing, still kept firing without pause with her forward guns. When the Hiei ventured into the Beiyang battle formation, trying to take a short cut to rejoin the Main Body, she happened to meet the Chaoyong. The Chaoyong, amid her raging flames, was unwilling to let the enemy ship go: putting out the fire with one hand, she fired on the Hiei with the other, showing the heroic spirit of fighting the enemy to the death. Afterward the enemy Main Body went around behind the Beiyang Fleet and concentrated its attack on the Chaoyong. The isolated and unsupported Chaoyong, under the concentrated fire of the enemy ships’ guns, finally sank at 14:23 on the sea at 123° 32′ 1″ east longitude, 39° 35′ north latitude.

In the fierce fighting, when the Zhiyuan was almost out of shells, she happened to meet the Japanese ship Yoshino and so rushed at full speed toward the Yoshino. The Japanese ships concentrated their fire on the Zhiyuan; her starboard torpedo tube was hit and caused a great explosion, and at 15:30, heeling to starboard, she sank at 123° 34′ east, 39° 32′ north (this account is at present the closest to the facts; the purpose of the Zhiyuan’s rush at the Yoshino was probably to make a torpedo attack. Another account is that the Zhiyuan’s boilers were hit by a large-caliber Japanese shell and that the boiler explosion caused her to sink).

After the Zhiyuan sank, the Jiyuan, which was near her, fled. And the Guangjia, which belonged to the same group as the Jiyuan, seeing the Jiyuan flee first, thought there was a precedent to follow and also ran, and ran aground on a reef outside Sanshan Island in Dalian Bay. On the second day after the battle the Beiyang Fleet sent the Jiyuan to tow the Guangjia back into port; at this time several Japanese warships arrived, the Jiyuan hurriedly withdrew to Dalian Bay, and the Guangjia was sunk by the Japanese ships.

The Japanese First Flying Squadron, seeing the Jiyuan and Guangjia flee, pursued for a time. But as the distance was too great and they could not catch them, they turned back and concentrated their fire on the Jingyuan (经远), on the right wing of the Beiyang Fleet. “First with torpedoes, then with a rain of shells,” the Jingyuan was hit and caught fire. Her captain, Lin Yongsheng, fearless in the face of danger, commanded the whole ship and resisted bravely, “firing to attack the enemy and pumping water to fight the fire, still in perfect order.” One ship against four, she refused battle for a long time. Suddenly a stray enemy shell hit the Jingyuan. Lin Yongsheng was struck, his head split, and he died. The Jingyuan’s “fire grew ever fiercer, smoke and flames scorched the sky, and then the hull gradually listed to port.” Soon “the port bow sank into the water.” In the critical moment when the hull was already sinking, the officers and men of the Jingyuan still fought on steadily and held out to the very end. At 16:40, at 123° 40′ 7″ east, 39° 51′ north, bow to the east, she capsized to port and sank. Of the more than 200 officers and men aboard, apart from 16 who were rescued, all died heroically for their country.

In the second phase of the naval battle the Chaoyong, Yangwei, Zhiyuan and Jingyuan of the Beiyang Fleet sank one after another, and the Jiyuan and Guangjia fled in succession; 6 ships were lost in all and the fleet’s fighting capacity was greatly reduced. The Beiyang Fleet changed from superiority to inferiority and was in an unfavorable position. Although 3 Japanese ships, the Hiei, Akagi and Saikyō Maru, either left the battle or lost their fighting ability, these 3 ships were all weak ships; not only did this have little effect on the fleet’s fighting capacity, but, because the 3 weak ships left the battle, the Japanese fleet no longer needed to divide its forces to protect weak ships. In effect it lightened the Japanese fleet’s burden and let it go into action lightly equipped. In this way Japan changed from the disadvantage of the first phase to an advantage, and the development of the battle became favorable to Japan.

Phase three (from 15:00 to 17:30):

Since the Beiyang Fleet had lost 6 ships one after another, the ships able to keep on fighting on the battlefield in the third phase were only 4: the Dingyuan, Zhenyuan, Laiyuan and Jingyuan (靖远). Japan still had 9 ships: the Yoshino, Takachiho, Akitsushima, Naniwa, Matsushima, Chiyoda, Itsukushima, Hashidate and Fusō. The ratio of ships on the two sides was 4 to 9, and the ratio of tonnage 19,870 to 33,834 tons. The Japanese fleet’s strength was more than double that of the Beiyang Fleet, and the Beiyang Fleet’s position was extremely difficult. But all the patriotic officers and men of the 4 ships, the Dingyuan and Zhenyuan among them, showed no fear in the face of a superior enemy. They persisted in fighting, strove to turn the perilous situation around, and swore to fight the enemy to the end.

Although the Dingyuan and Zhenyuan were surrounded on all sides by 5 enemy ships, they “swore to resist to the death and did not retreat in the slightest.” The Dingyuan’s captain, Liu Buchan, was especially outstanding: “resolute in action, flexible in command. The ship’s course changed from moment to moment, and the enemy guns could not get a fix.” The Zhenyuan’s captain Lin Taizeng and first officer Yang Yonglin commanded the Zhenyuan to “strike and charge forward fiercely, handling her at will,” always keeping in a side-by-side formation of mutual support with the Dingyuan and contending with 5 enemy ships. Under the command of Lin Taizeng and Yang Yonglin the Zhenyuan “fired extremely nimbly, and all the officers and men under the flag obeyed orders; although shells fell daily, and fire ran east and west, the rescue work was effective and every fire was put out in turn.” In the bitter fighting many heroic figures and moving deeds appeared. According to the record of the American Philo McGiffin, a foreign member of the Zhenyuan’s crew who took part in the battle: “A gunner at one of the Zhenyuan’s 12-inch guns, just as he was aiming, was struck by an enemy shell; the gunner’s skull was torn off and smashed, bone fragments flying and reaching the nearby gun crew, but the other gunners were not at all frightened; they moved the gunner’s body aside, put another man in to take up the aim, and continued firing. A younger brother of one of the Zhenyuan’s gunnery officers, who had come aboard to visit his elder brother, did not leave the ship at once because the battle was pressing, and so, at his brother’s urging, served with the guns on the exposed turret, keen, brave and without fear. During the battle the gunnery officer was gravely wounded and was helped into the cabin; the younger brother comforted his elder brother briefly and returned to his post to serve. In that battle, among the personnel of that gun turret, apart from that younger brother, none was uninjured or unkilled.” In this way the Dingyuan and Zhenyuan, in the difficult circumstances of a strong enemy and a weak self, went on “fighting the Japanese ships for about an hour, with the big guns all damaged: the Dingyuan had only three guns and the Zhenyuan only two still able to fire.” At the same time “they caught fire several times,” but the broad mass of patriotic officers and men put out fires with one hand and resisted the enemy with the other, never slackening.

On the Beiyang side, at this moment “the Jingyuan (靖远) and Laiyuan, their repairs completed, rejoined the formation, and the Pingyuan, Guangbing and the torpedo boats also all turned back.” The Jingyuan’s (靖远) captain Ye Zugui and assistant officer Liu Guanxiong, knowing that the Dingyuan’s bridge had been destroyed and that it could no longer command, took the initiative of hoisting the flag in the flagship Dingyuan’s place and rallying the fleet. When the ships had gathered, the fleet’s martial dignity was restored. After assembly, the 6 ships Dingyuan, Zhenyuan, Jingyuan (靖远), Laiyuan, Pingyuan and Guangbing were 800–900 meters apart from one another, and in line ahead they “pursued the enemy ships for ten-odd li astern,” preparing to fight the enemy again. But by now it was evening and dusk was darkening the sea. The Japanese fleet, afraid that the Dingyuan, Zhenyuan and the other ships would join with the torpedo boats and make a night attack, did not dare to fight again. Going full steam it “raced off toward the southwest,” and in an instant was far away, and the Beiyang Fleet also sailed back to Lüshun (Port Arthur). With this the fierce naval battle came to an end.

This Battle of Dadonggou, which Westerners called “something no European country had seen in recent decades,” lasted 5 hours, and in the number of forces taking part, the length of the fighting and its fierceness it was truly rare in the history of modern naval warfare. As a result of the battle the Beiyang Fleet lost 5 ships, the Chaoyong, Yangwei, Zhiyuan, Jingyuan (经远) and Guangjia, 9,196 tons in all. The other ships were also damaged in varying degrees. 5 ships of the Japanese fleet were badly hit, but not one was sunk. In casualties the Beiyang Fleet had over 800 men killed or wounded; the Japanese fleet had about 300 officers and men killed or wounded. Comparing the losses of the two sides, the ratio between the Beiyang Fleet and the Japanese fleet was about 3 to 1.

The Battle of Dadonggou was a large-scale decisive fleet battle at sea in the development of navies to the ironclad age, and was taken very seriously by the navies of the world.

In technology the two fleets each had distinct characteristics. In the maneuverability of ships the Japanese fleet had the advantage. In firepower the Beiyang Fleet had the advantage in the range of its large-caliber guns, while the Japanese fleet had the advantage in the rate of fire of its medium-caliber guns and in the power of its ammunition (the shells were filled with the then very powerful “Shimose powder”). In the protection of the principal ships the Beiyang Fleet again had the advantage.

According to post-battle statistics, the two ships Dingyuan and Zhenyuan together fired 217 shells in the battle and scored 11 hits, a rare hit rate of 5%. But it cannot be determined whether these hits were obtained at long range (beyond direct-fire range) or at short range (within direct-fire range). The Dingyuan and Zhenyuan then had two methods of firing: one, when the target was still at long range (beyond direct-fire range), an observer on the mast measured the range with a sextant or telescope and reported the result to the command post, which decided the firing data and passed them to the gun positions for firing; the other, when the target had come within short range (direct-fire range), the gun position itself measured the range and aimed with the sights and fired. Considering that the former procedure was rather complicated, and that the main guns of both ships were recoil-carriage guns firing 1 round in 4 minutes, the author is inclined to believe that most of the hits were obtained at short range.

In the battle the Japanese fleet fired an incalculable number of shells, of which about 1,000 hit their targets, most at short range (direct-fire range). But even so, they still did not penetrate the iron main armor belts of the Beiyang Fleet’s two battleships Dingyuan and Zhenyuan (the two ships together were hit by about 320 shells). The Beiyang Fleet’s two ironclad battleships showed extremely strong protective ability, and established the irreplaceable position of the ironclad battleship as the principal ship in naval combat of the time. By comparison, those warships of small displacement, thin armor or even no armor, yet equipped with large-caliber guns (for example the Chaoyong, Yangwei, Zhiyuan, Jingyuan (靖远) and Jiyuan) were not very effective in the naval battle.

The Japanese fleet, by maneuvering its ships rapidly to approach the ships of the Beiyang Fleet and making up for the shortcoming of its large-caliber guns with the dense fire of its quick-firing guns at short range, found in this the chief reason for its victory. This had a major influence on the development of naval armament at the end of the 19th century. After this battle, the battleships designed by the navies of all countries emphasized raising the rate of fire of large-caliber guns and strengthening the firepower of medium-caliber quick-firing guns.

People also examined this battle from the point of view of tactics. Comparing the Battle of Dadonggou with the earlier Battle of Lissa, they found similarities: in both battles one side attacked the other side’s fleet with broadside-attack tactics in column. But the results of using the two tactics were one victory and one defeat, each negating the other.

Judging from the actual circumstances of the naval battle, the single column adopted by the Japanese fleet could give full play to the maneuverability of ships, made firing difficult for the other side, created a favorable position, brought firepower fully into play, and had good coordination. In the battle the First Flying Squadron of the Japanese fleet reached an average speed of 15 knots and always held the initiative in choosing targets and the timing of attacks. By comparison, the single line abreast (wedge) formation adopted by the Beiyang Fleet not only limited the development of its firepower but, because overall coordination was difficult, was unfavorable to bringing the maneuverability of its ships into play. In the battle the Beiyang Fleet’s average speed was only 6 knots, less than half that of the Japanese fleet, which was an important reason why Japanese ships scored more hits and the Beiyang Fleet failed.

Comparing the Battles of Lissa and Dadonggou with even the long-earlier Battle of Trafalgar, one point is common: the victorious fleets all fought in separate divisions. Tactics that combine tactical mobility with the possibility of victory by dividing forces were eagerly studied by the naval officers of all countries.




Section 3: The Emergence and Establishment of T-Shaped Tactics

What drove the Industrial Revolution was the invention of mechanical power plants, and the advance of mechanical power plants in turn became the most notable achievement of the Industrial Revolution. With the rapid progress of mechanical power plants, naval ships obtained unprecedented power in the 1880s, making it possible for countries to build ships of very large displacement. At the end of the 19th century a situation appeared in which the countries chased one another in ship power and displacement. In 1889 the battleship Victorious completed by Britain had main-engine power of 14,000 horsepower, while a new ship launched by Germany in the early 1890s had main-engine power of as much as 15,000 horsepower. In displacement, Britain’s ironclads of the early 1890s averaged 7,685 tons, France’s 5,825 tons and Germany’s 4,066 tons. By the 1890s the displacement of Britain’s largest battleship had reached 14,900 tons, France’s 12,200 tons, Russia’s 12,674 tons, America’s 11,560 tons, and Germany’s 11,130 tons.

What the navies of the day competed over most fiercely, and what had the greatest influence, was the speed of ships. Taking ironclads as an example, in 1860 Britain launched 19, with an average speed of 12.72 knots; France launched 18, with an average speed of 11.57 knots; Russia launched 25, with an average speed of 7.98 knots. In 1879 Britain launched 25, with an average speed of 12.86 knots; France 20, averaging 12.45 knots; Russia 6, averaging 10.33 knots; Germany 16, averaging 11.44 knots. In 1880 Britain launched 25, with an average speed of 17.59 knots; France 20, averaging 13.95 knots; Russia 9, averaging 16.07 knots; Germany 6, averaging 12.08 knots. By 1886 the Italian navy already had two warships with a speed of 20 knots, Britain and Germany one warship each at 19 knots, and more than ten warships had reached 18 knots. By the 1890s the speed of advanced battleships had reached 18 knots, and that of advanced cruisers 24 knots.

In the 1880s all the guns on ships were mounted on revolving platforms (turrets). Range, power and rate of fire also kept rising. At the end of the 1890s, with the maximum charge, the range of the Armstrong built-up gun could exceed 10,000 meters, and its terminal velocity was still 360 m/s. In power, by the end of the 19th century naval gun shells could, within effective range, penetrate solid armor of the same thickness as the gun’s bore. Taking the 305 mm (40-caliber-long) Armstrong built-up gun as an example, with the maximum charge the shell’s kinetic energy just outside the muzzle could penetrate a wrought-iron plate 97.6 centimeters thick, 87 centimeters at 1,000 meters, 77.6 centimeters at 2,000 meters, 69.5 centimeters at 3,000 meters and 63 centimeters at 4,000 meters. Taking the 1899-pattern 305 mm (40-caliber) Krupp naval gun as another example, the shell’s kinetic energy just outside the muzzle could penetrate wrought-iron plate 117.3 centimeters thick and compound steel-iron armor 91.2 centimeters thick. In addition, because of the wide use of recoil-checking recuperators, the rate of fire of large-caliber naval guns generally rose to 1 round per 1–1.5 minutes.

Faced with this leap in the power of naval guns, by the 1890s the ship designers of all countries had to admit that they could no longer provide absolutely reliable protection for any part of a warship. Within the effective range of naval guns, the only parts that could be given fairly reliable protection were the turrets, magazines, waterline and engine rooms; for other parts, including the personnel, only limited protection could be provided (against the fire of small-caliber quick-firing guns).

From the 1890s on, the above achievements of the Industrial Revolution poured into the navies one after another, and naval ships underwent earth-shaking changes in a short time.


I. The Battleship Royal Sovereign

As the core of Britain’s Naval Defence Act of 1889, in 1891 Britain’s Royal Sovereign-class4 battleships (HMS Royal Sovereign Class, see Figure 10.7) were born. The design and building of the Royal Sovereign-class battleships (and of the Majestic class (HMS Majestic Class) born 4 years later) became not only a milestone in the development of British battleships of that era but also a benchmark for the design of the world’s battleships of that era.

The Royal Sovereign-class battleships used an all-steel structure, 125 meters long overall (115.8 meters at the waterline), 22.86 meters in beam, with a mean draught of 8.38 meters and a maximum draught of 8.84–9.1 meters. Standard displacement reached over 14,000 tons. They were fitted with 2 reciprocating coal-fired steam engines, very advanced for the time, giving a maximum speed of 17–18 knots. The turrets, magazines, waterline, engine rooms and other vital parts were all protected by armor, and this armor also used the method, which had only just appeared in 1895, of treating the steel surface with heat and water to increase its surface hardness (called the “Harvey process”), giving the battleships a qualitative improvement in protection. The ships carried 4 main guns of 343 mm (13.5 inches), 10 secondary guns of 152 mm, and 12–16 quick-firing guns of 47 mm or 57 mm (used mainly to intercept fast-moving targets such as torpedo boats). The main guns were distributed in line along the warship’s centerline axis — that is, one twin main-gun turret on each of the fore and after decks — while the secondary guns and small-caliber quick-firing guns were dispersed in casemates along the sides.


[Image — Figure 10.7: The battleship Royal Sovereign. A black-and-white photograph of a battleship seen from the side, dressed overall with strings of signal flags from the masts and funnel, with two masts, two funnels and gun positions along the side.]



Newer battleships marked by the King Edward VII class (HMS King Edward VII Class) also adopted a two-tier main-gun design. The two-tier main guns were adopted mainly to make up for the situation in which, against cruisers and armored cruisers, the main guns’ rate of fire was rather low while the firepower of the secondary guns was insufficient. The King Edward VII class adopted 4 main guns of 305 mm (12 inches), 4 second-tier main guns of 234 mm (9.2 inches), and the standard 152 mm secondary guns. This gun arrangement became the standard gun arrangement of battleships of that period.

It should also be pointed out that from 1899 some battleships began to be fitted with rangefinders. Although their rangefinding baselines were not long and the rangefinding accuracy was not high, they still ensured that the hit rate of battleship guns against long-range targets in this stage was greatly improved over the preceding stage.

In July 1905 Britain, on the No. 2 ship of the King Edward VII class, the Dominion, completed in that month, for the first time installed on the foremast and mainmast a fire-control center including a rangefinder. In 1905–1907 the observation tops of battleships were all changed into fire-control centers. At this time, however, the fire-control center could provide only firing-range data, its function equivalent to that of a rangefinder. Because the battleships of the time were equipped with two tiers of main guns with unlike ballistic performance, the fire-control center could not provide different ballistic data and could not control and direct the firing of the various turrets; the turrets basically still each fought on their own, firing by direct laying. Only the Neptune, completed in January 1911, was for the first time fitted with a dial-type fire-control device, which achieved centrally controlled indirect-laying fire and greatly raised the long-range striking power of the battleship.

In the 16 years from 1891 to 1907 Britain successively designed and built more than 50 battleships in 10 classes: the Royal Sovereign class, Centurion class, Majestic class, Renown class, Canopus class, Formidable class, Duncan class, Swiftsure class, King Edward VII class and Lord Nelson class. But if we pay a little attention to these battleships, we can see that not only were they very similar in outward appearance, but many performance figures were also close.

Whether as Britain’s allies or as Britain’s rivals, in 1900–1910 the old naval powers such as France, Italy and Russia, and the new naval powers such as Germany, Japan and the United States, all took the above battleships as their blueprint and began, one after another, to build battleships of their own to replace the early ironclads as the main force of their navies.

How, then, were these new battleships to fight? People analyzed the battleship on two levels, the single ship and the formation. As to the single ship, the main guns of a battleship that could fire to the beam (including the second-tier main guns) were usually 6–8, and the main guns that could fire forward (or aft) (including the second-tier main guns) were 4–6; obviously the battleship’s broadside firepower was much stronger, and in battle the broadside should naturally be turned toward the enemy. Conversely, as a target for the other side’s fire, the projected area of a battleship’s side is also much larger than that of its front, which means that turning the broadside toward the enemy can indeed bring firepower into play to the maximum, but one must also pay the price of a higher probability of being hit by shells fired by enemy ships. As for the fighting distance between battleships, although the navies of all countries held that long-range (that is, beyond direct-fire range) firing was of great importance for victory in battle, they held different views on just how far away firing should begin. The French navy held that, in order to ensure a higher hit rate, the firing distance should not exceed 5,000 meters; the British navy held that in clear weather this distance should be somewhat longer. As for the formation, whether to arrange in line abreast or in column, the tactical theorists also studied it. They held that, from the standpoint of practice, a column was convenient for effectively controlling the movements of the fleet, carrying out rapid maneuver and forming the desired position, and at the same time ships maneuvering rapidly were hard for the opponent to hit; a line abreast was hard to control, hard to maneuver rapidly, the ships were easily hit by the opponent, and there was also the problem of ships masking one another, which was consistent with the situation in the Battle of Dadonggou; therefore fighting in column became the consensus of tactical theorists of the time. In addition, having realized that results could be obtained more quickly through the “cumulative effect of fire damage,” the tactical theorists also studied the possibility and methods of concentrating the battleships’ fire. They held that, when the two sides (columns) were in a parallel (or basically parallel) relationship, a fleet could concentrate fire only through the commander’s allocation of fire, and real-time allocation of fire through the ship-to-ship communication system of the time (flag signals) was almost impossible; when the two sides (columns) were in a perpendicular (or basically perpendicular) relationship, the side presenting its broadside to the head of the other side’s column would “naturally” concentrate its broadside fire on the enemy’s leading ship (with no need for the commander to allocate fire), and this fire would be destructive. This position therefore had enormous advantages.

It was precisely because they had recognized this that in the Russo-Japanese Battle of the Yellow Sea of 1904–19055 and the Russo-Japanese Battle of Tsushima6, the Japanese Combined Fleet always tried to cross ahead of the Russian fleet in a single column in order to gain this advantage, even at the cost of making the easily punished U-shaped turn under the threat of the Russian fleet’s fire; both times it successfully cashed in this advantage.



II. The Battle of Tsushima

Let us look in detail at how the Japanese fleet formed the T-shaped position in the Russo-Japanese Battle of Tsushima, and how it used T-shaped tactics.

At 4:45 on May 27, 1905, the scouting ship Shinano Maru of the Japanese Combined Fleet sent the telegram “Russian fleet sighted in the waters west of Kyushu.”

At 5:05 the Japanese Combined Fleet, standing by in Chinhae Bay near Masan in the south of the Korean Peninsula, received Combined Fleet commander Tōgō Heihachirō’s order “All ships sortie.” At the same time he also reported to the Navy General Staff on the home islands: “The enemy fleet has been sighted; the Combined Fleet is putting to sea at once; today the weather is clear but the waves are high.”

At 11:42 the Third Squadron of the Japanese Combined Fleet discovered, in the sea south of Okinoshima (沖ノ島), the Russian Second Pacific Squadron, which was sailing north in double column.

Realizing that they had already entered a possible battle area, from 13:30, in order to prepare for battle, the Russian fleet adjusted its double column into a single column while under way; but this adjustment caused confusion in the fleet’s formation.


[Image — Figure 10.8: The course of the Russo-Japanese Battle of Tsushima. A large, dense Russian-language chart titled “Tsushima naval battle, 14–15 (27–28) May 1905,” showing the tracks of both fleets as many fine lines and arrows, with a legend at upper right, a column of ship labels on the left and a small inset map of Korea and Japan at the lower right.]



At 13:39 the two fleets came within visual range and sighted each other. At this time the Russian fleet had still not finished adjusting its battle formation.

At 13:55, when the two fleets had sailed to the sea near Okinoshima, about 40 nautical miles east of Tsushima Island, they were about 12,000 meters apart. Imitating Nelson’s practice at Trafalgar, the Japanese flagship Mikasa hoisted the “Z” signal flag and sent the fleet the general order: “The rise or fall of the Empire depends on this one battle; let every man exert himself still more” (in the original Japanese, 皇国ノ興廃此ノ一戦ニ在リ、各員一層奮励努力セヨ).

At 14:02 the Japanese Combined Fleet, then sailing southwest, and the Russian Second Pacific Squadron, sailing northeast, were running on parallel opposite courses at a distance of 10,000 meters, and the two fleets closed rapidly.

At 14:05, with the two fleets 8,000 meters apart, in order to obtain a favorable position Tōgō ordered the fleet to turn left in front of the enemy fleet — the famous “U”-shaped turn (see the upper left of the figure above).

At 14:07 the Russian flagship, the battleship Knyaz Suvorov, leading the Russian line, opened fire on the Japanese fleet.

At 14:09 the Japanese fleet’s leading flagship, the battleship Mikasa, which had completed the turn, began to return fire. The battleships of the two sides, one after another, began to fire on each other at 7,000 meters, and the Battle of Tsushima was formally opened.

At 14:10, with the two fleets 6,400 meters apart, the turn of all the Japanese ships was completed.

At 14:12, with the two fleets 5,500 meters apart, the Japanese flagship Mikasa was hit on the port side.

At 14:18, with the two fleets 4,600 meters apart, the Japanese fleet had taken the crossbar position of the T-shaped tactic, and all ships began to fire salvos at the leading ship of the Russian fleet, the Knyaz Suvorov.

At 14:20 the superstructure of the Knyaz Suvorov was hit by many shells; the fleet commander Rozhestvensky was gravely wounded, her steering gear was also wrecked, and the warship lost control.

At 14:35 the Japanese Combined Fleet (heading east-southeast) completely blocked the advance of the Russian Second Pacific Squadron.

At 14:43 the fleet flagship Knyaz Suvorov sailed out of the line and left the battle. The Russian fleet fell into a chaotic situation without command. At the same time the flagship of the second division, the battleship Oslyabya, was also fired on by 6 Japanese warships in concentration and badly hit.

At 14:50 the Russian battleship Alexander III led the Russian fleet north, trying to break away from the battle.

At 14:58 the Japanese First Division turned together from the northeast.

At 15:05 the Japanese First Division (heading northwest) and the Second Division together caught the Russian ships in a pincer.

At 15:10 the Russian battleship Oslyabya was sunk and the Knyaz Suvorov drifted clear. The Russian fleet, with the Alexander III as leading ship, kept changing course, trying to dodge the deadly blows of the Japanese ships’ fire.

At 16:30 the Japanese First Division lost visual contact with the Russian ships in the smoke.

At 16:45 the Japanese Fifth and Sixth Divisions went into the fight. Soon afterward the Russian cruiser Svetlana was sunk, while another old cruiser, the Dmitri Donskoi, stubbornly resisted the encirclement of 6 Japanese cruisers and damaged two of them (the Naniwa and the Otowa), and afterward scuttled herself to avoid capture. The cruisers Oleg, Aurora and Zhemchug and several other destroyers and auxiliary ships, seeing that they could not break out to the north, turned about and sailed south to the Philippines.

At 17:28 the main force of the Japanese Combined Fleet took a due-north heading and began to pursue the Russian fleet.

At 18:00, when the distance between the two fleets had shrunk to 6,300 meters, firing began again.

At 19:03 the Russian battleship Alexander III was sunk.

At 19:20 the Russian battleships Knyaz Suvorov and Borodino were sunk.

At 19:30 the Japanese heavy ships withdrew from the battlefield, preparing to launch a night attack with torpedo boats (torpedo-attack craft) and destroyers.

At 20:30 Japan launched torpedo attacks one after another, using 21 destroyers and 37 torpedo boats, under cover of night against the remaining Russian ships. Because the Russian Third Division had received anti-torpedo training, most of its ships survived. Most of the ships of the Second Division were sunk: the battleships Sissoi Veliky and Navarin and the armored cruisers Admiral Nakhimov and Vladimir Monomakh were torpedoed one after another, while the old armored cruiser Monomakh, with her stern blown off by a torpedo, still stubbornly sank the Japanese torpedo boat that had fired at her, and afterward, because of her severe damage, was scuttled by her crew at 5 o’clock in the morning.

After 05:00 on May 28 the remaining Russian ships sailed only in the direction of Vladivostok.

At 09:30 the Japanese Combined Fleet discovered the remnants of the Russian fleet (mainly ships of the Russian Third Division) south of Ulleungdo, and at once began the pursuit.

At 10:30 the Japanese Combined Fleet caught up with the Russian fleet about 35 kilometers south of Takeshima (the Liancourt Rocks).

At 10:34, seeing the Japanese ships closing, Rear Admiral Nebogatov, who had taken over command of the fleet, decided to surrender, and the flagship of the Russian Third Division, the Nicholas I, hoisted the white flag.

At 10:53 the Russian ships began to surrender.

At 15:30 the Japanese destroyer Sazanami, about 75 kilometers southwest of Ulleungdo, intercepted the Russian destroyer Bedovy and captured the Russian fleet commander, Vice Admiral Rozhestvensky, who had been transferred to that ship from the flagship after being gravely wounded.

At 18:00 the Russian ship Admiral Ushakov refused to surrender and scuttled herself.

The cruiser Izumrud ran aground on her way to Vladivostok and was also blown up by her crew; the remaining ships fled separately to neutral ports such as Shanghai, Manila and Madagascar, and only the cruiser Almaz and two other destroyers finally got back to Vladivostok. The Battle of Tsushima ended with the Russian Second Pacific Squadron almost wholly annihilated and the Japanese Combined Fleet winning a complete victory.



III. The Battleship Dreadnought

In 1907 another important event occurred for naval tactics: Britain’s battleship Dreadnought (Figure 10.9) was born.

Compared with the earlier battleships,7 apart from the diesel engine that Germany successfully developed in 1897, the Dreadnought adopted almost all the advanced technology of the time, strengthened almost all the strengths of the earlier battleships, and improved to some degree most of the shortcomings they had already exposed.

The Dreadnought displaced 18,110/21,840 tons (standard/full load), and was of the long-forecastle type, with the underwater ram at the bow eliminated. Her greatest difference from the battleships described above was the adoption of the “all-big-gun” concept: the ship carried 10 main guns of a single type with consistent ballistic performance, of 305 mm (12 inches) caliber, mounted in 5 twin turrets, of which one was installed on each of the bow and stern decks, one on the centerline behind the boiler rooms, and one on each side symmetrically between the two boiler rooms. Because the main guns had consistent ballistics, unified fire control became possible, and with the addition of rangefinders of better performance, the density of long-range fire was greatly raised while the hit rate at long range was also greatly increased. The secondary guns were kept only as quick-firing guns of 76 mm (3 inches) caliber and below, for defense against small torpedo boats. For the first time too, a large ship such as a battleship carried 4 steam turbine sets; compared with the earlier battleships fitted with reciprocating steam-engine sets, the Dreadnought, with a maximum speed of 21 knots, faster than any earlier battleship, could also keep up high speed for long periods. Her armor was also given the surface-hardening treatment, the armored areas were optimized, and the armor on the vital parts reached 280 mm (11 inches) in thickness. Below the waterline the transverse communicating doors between the compartments were also eliminated, strengthening the watertight structure to raise the battleship’s resistance to sinking. The Dreadnought-class battleship (Dreadnought ship for short) later became the new benchmark for battleship construction in the world. Among these, the armor of German battleships further used the more advanced “Krupp steel surface-hardening method,” reducing the thickness of the armor without lowering protection.


[Image — Figure 10.9: The battleship Dreadnought. A black-and-white photograph of a large battleship seen from the bow quarter, with two tall masts, a broad funnel and the big turrets on the side, moored beside a small boat in the foreground.]





IV. The Establishment of T-Shaped Tactics

With the advance of guns and fire-control instruments, and after the “gunnery revolution” of the British navy in 1912–1914, by 1914 (that is, ten years after the Russo-Japanese Battle of the Yellow Sea described above), in clear weather and ordinary sea conditions, the large-caliber main guns of battleships (305–381 mm in caliber) could, after a few ranging shots, hit a target at a distance of 10,000 meters continuously, and on average could sink a battleship of 10,000 tons in a little over 10 minutes of firing.


[Image — Figure 10.10: Hit probability of battleships’ large-caliber main guns at various distances in 1916. A line graph with “hit rate” on the vertical axis (0 to 1.0, with 0.5 marked) and “range (yards)” on the horizontal axis (0 to 15,000, with 5,000, 10,000 and 15,000 marked); the curve starts at 1.0, falls steeply to about 0.5 at 5,000, then flattens toward roughly 0.05–0.1 by 10,000 to 15,000, with three vertical lines drawn at 5,000, 10,000 and 15,000.]



Under these conditions, arranging the ships taking part in the battle in a single column that is easy to control, crossing laterally ahead of the other side’s fleet (formation), giving full play to the broadside firepower of each ship, concentrating fire on the other side’s leading ship, and using the “cumulative effect of fire damage” to destroy and cripple the enemy’s leading ship quickly and then shifting fire to the other ships, the best combat effect can be obtained. Because the battlefield position this method of fighting requires is like the letter “T” in English, this method of naval combat is usually called the “T-shaped tactic” (or the “Crossing-the-T tactic”8; the Japanese forces called it the “crossbar-head tactic”) (see Figure 10.11).


[Image — Figure 10.11: Schematic of the T-shaped tactic. A diagram with a line of four ship silhouettes arranged horizontally across the top, broadside-on, and a column of four ship silhouettes in a vertical line at the lower right, bows pointing up toward the horizontal line.]



In the largest fleet decisive battle of the First World War — the Anglo-German Battle of Jutland (which the Germans call the “Battle of the Skagerrak”) — T-shaped tactics were applied as the basic tactic. Obviously, T-shaped tactics had become the dominant tactic employed in this battle and in the decisive battles of the main forces of fleets in this historical period, and the stage of tactical development in which this tactic was dominant is usually called the “T-shaped tactics stage.” This stage of tactical development is the third stage in the development of naval combat.

By the time of the Second World War, although “aircraft-strike tactics” had already appeared, in combat between surface ships in which neither side had aircraft taking part, or aircraft could not take part (at night, for example), T-shaped tactics still held sway. The most typical battle was the Battle of Surigao Strait fought on the night of October 24–25, 1944, in which the American forces, using the darkness of night, arranged 6 battleships and 8 cruisers by ship type, 6,000 meters apart, into two columns, lying across the front of the expected approach of the Japanese formation and forming a T-shaped position with it. When the Japanese formation had come to 20,000 meters from the American battleship column (14,000 meters from the cruiser column), the American battleships and cruisers, guided by radar, suddenly opened fire, firing 245 large-caliber shells and more than 4,000 medium-caliber shells in 10 minutes, and at one stroke sank the Japanese battleship Yamashiro and badly damaged the heavy cruiser Mogami and the destroyer Shigure (before this, the torpedo-boat units had also sunk the battleship Fusō), winning the naval battle cleanly and decisively (see Figure 10.12).


[Image — Figure 10.12: The course of the Battle of Surigao Strait. A gray-toned map in English with a coastline and islands, a “battle line” of dashes across the top, solid heavy tracks of the American forces looping through the strait, dashed tracks of the Japanese ships, destroyer-squadron labels, and time marks along the tracks.]



It should be pointed out that during the Second World War battles between surface ships mostly occurred at night. At night visibility is low, and beyond a certain distance it is hard to spot targets with the naked eye alone; even if a target is spotted, it is hard to spot all the targets, so the “fire-concentrating” function of T-shaped tactics could not be exploited. Under these conditions, if radar could be used to the full, the T-shaped tactic could also be made to work. For example, in the two night battles of the Battle of Cape Esperance, fought on the night of October 11, 1942, and the Naval Battle of Guadalcanal (called by the Japanese the Third Battle of the Solomon Sea), fought on the nights of November 12–14, north of Guadalcanal, the American surface ships fought using T-shaped tactics solely with the aid of radar.

Of course, we also see that in the Battle of the Java Sea (the Battle of Surabaya), fought on February 27–28, 1942, the Japanese fleet did not achieve the results it expected even though it used T-shaped tactics. But this was not a problem of the tactic itself; the firing distance chosen by the Japanese fleet was at fault. At that time the Japanese fleet fired at a distance of 20,000 meters. For the 203 mm main guns carried on Japanese cruisers this was almost the limit of range. Under these circumstances the purpose of the fight naturally could not be achieved.

In addition, in the Battle of Coronel between British and German naval formations on November 1, 1914, the Battle of the Falkland Islands on December 8, 1914, the Battle of the Dogger Bank on January 24, 1915, the “action that sank the Spee” on December 13, 1939, the Battle of Cape Matapan between British and Italian fleets on March 27–28, 1941, the Battle of Savo Island between American and Japanese naval formations on August 8–9, 1942, the two Battles of Kula Gulf on July 4–6, 1943, and the night action at Empress Augusta Bay on November 2, 1943, we cannot see the slightest shadow of T-shaped tactics; even in the later accounts of those who were there we cannot see any effort by the two sides to seize the advantageous position of T-shaped tactics; all we see is the surface ships of both sides “firing, firing and firing again” at distances favorable to themselves. Apart from the fact that these battles were only confrontations between small numbers of surface ships on the two sides, what other conclusions can we draw from them? In the action that sank Graf Spee, faced with the German pocket battleship Spee, clearly superior in firepower, several British cruisers adopted the method of engaging from several directions and scattering the enemy ship’s fire, and by allocating fire so as to shoot at the same target from several directions concentrated their fire, and at the price of the heavy cruiser Exeter being badly damaged they forced the Spee to be scuttled; but this was only a special case in which the Spee could not obtain repair or resupply. It can be seen that even under the technical conditions of rifled guns, T-shaped tactics were not an effective tactic in all circumstances. This reminds us of the age of line-of-battle tactics, from the middle of the 17th century to the 19th century. At that time there had been a dispute in the use of tactics between the “Formalists” and the “Melee School.” If we regard T-shaped tactics as the “formal” naval tactic of this age, whether these tactics that did not much pursue a battle formation and cared only about firing and hit rates at advantageous firing distances were the “Melee School” naval tactics of this age, we cannot know. Seen in this light, the dispute between the “Formalists” and the “Melee School” that appeared in modern naval combat would continue in this stage of tactical development.



V. The Emergence of Ship-to-Shore Attack Combat by Surface Ships and Its Tactics

With the appearance of rifled naval guns, especially large-caliber rifled naval guns, ship-to-shore attack by surface ships also became a new form of naval combat.

In fact, in modern times too there had been attacks on shore targets with the guns on surface ships, only that the smoothbore guns of that time had too short a range and could attack only targets near the shore. Rifled guns, however, could attack targets farther from the shore, with better accuracy and greater power.

According to the purpose of the fighting, the ship-to-shore attack combat of surface ships at this time was broadly divided into two kinds: directly destroying important shore targets, and destroying (suppressing) shore targets to support landing operations.


(I) Directly Destroying Important Shore Targets

Directly destroying shore targets had always been the goal pursued by surface ships in ship-to-shore attack. But before the appearance of rifled guns, because of limits in range and in the power of ammunition, this goal was hard to achieve. The appearance of rifled guns, especially large-caliber rifled guns, provided this possibility.

In the Guadalcanal campaign of August–December 1942, Henderson Field on Guadalcanal was an important target. Whichever side controlled the airfield could launch aircraft to make air attacks on the other side’s targets, and thereby held a great advantage.

Faced with a clear inferiority in air power, after several failures to seize the airfield with ground forces, the Japanese decided to use the large-caliber naval guns of their fleet to bombard the airfield at night from long range, destroying (suppressing) the American airmen on the airfield — which was indeed hard to defend against, since the airfield was by the sea and the range of large-caliber naval guns at that time already exceeded 20 kilometers.

On November 12, 1942, Yamamoto, commander of the Japanese Combined Fleet, decided to organize a second airfield-bombardment operation, in which Eighth Fleet commander Mikawa Gunichi led a second bombardment force made up of 4 heavy cruisers, 2 light cruisers and 6 destroyers. Mikawa’s force, which had carried out three consecutive days of firing training from November 9, on receiving the order set out from Shortland Island at 4:30 on the 13th, and, in order to avoid American air reconnaissance, made a detour by Choiseul Island and north of Santa Isabel Island, arriving in the waters off Savo Island at about midnight on the 13th. Mikawa divided the 12 ships under him into two groups: Seventh Cruiser Division commander Nishimura Shōji led 2 heavy cruisers, 1 light cruiser and 4 destroyers to form the bombardment group, which charged into Ironbottom Sound and made straight for the Guadalcanal airfield to bombard it; Mikawa himself commanded the remaining 2 heavy cruisers, 1 light cruiser and 2 destroyers, forming a covering group that stood guard west of Savo Island and covered the bombardment group’s action.

At 23:30 on the 13th the bombardment group, in single column, arrived at the designated waters about 8 nautical miles north of Lunga Point on Guadalcanal; the floatplanes carried on the heavy cruisers took off and dropped illuminating flares over the airfield, to give the warships target indication and correction of fall of shot, and the Japanese ships then began to fire. In the space of 30 minutes the heavy cruiser Suzuya fired 504 203 mm shells and the heavy cruiser Maya fired 485 203 mm shells, 989 203 mm shells in all from the two ships. After the bombardment the Japanese bombardment group at once withdrew from Ironbottom Sound, joined the covering group in the waters south of New Georgia at first light on the 14th, and together they returned to Shortland Island.

This bombardment destroyed 1 American bomber and 17 fighters, damaged 32 fighters, and pitted the airfield’s runway with craters. But after a round-the-clock emergency repair by the American Navy’s construction battalions, by dawn the craters in the runway had basically been filled, and after daylight the airfield could again launch aircraft.

Obviously the effect of this bombardment lasted only a few hours.



(II) Destroying (Suppressing) Shore Targets to Support Landing Operations

After the beginning of the 20th century, landing operations had to be carried out by force in areas where the enemy had built strong fortifications and positions, which required fire support for the landing action. Fire support by rifled guns could precisely exploit their advantages of long range, high accuracy and good sustained fire.

In the Gallipoli landing campaign of 1915, the Anglo-French combined fleet planned to use the firepower of naval guns to destroy (suppress) shore targets and support the landing fight — at that time this was almost the only feasible method of fire support.

To achieve this tactical purpose, the Anglo-French combined navy specially set up a fire-support formation made up of 18 British battleships and 4 French battleships. On February 19, 1915, the fire-support formation sailed up to the mouth of the Dardanelles Strait and fired at close range on the Turkish shore-gun fortifications. Very soon they destroyed the shore guns, achieving the intended tactical purpose. It was only because the landing force moved too slowly that this battle ended in failure.

By the Second World War, although aircraft had appeared, and “aircraft-strike tactics” had appeared, the accuracy, timeliness and especially the continuity of air firepower still could not meet all the firepower requirements for supporting a landing battle, so that naval gunfire remained an irreplaceable means of fire support for landing operations, especially direct fire support. For example, in the fight for the beaches in the Sicily landing campaign, the direct supporting fire of the Allied naval formations against the shore saved the landing force from almost certain failure.

The American naval gunfire support in the Iwo Jima landing campaign of February 1945 can be regarded as the typical representative of naval gunfire support in this period.

According to aerial reconnaissance and close-in reconnaissance, the Japanese had built strong fortifications on the island, and in order to land successfully and reduce casualties the American forces drew up a careful fire plan.

On top of preliminary air preparation lasting several months and dropping more than 6,800 tons of bombs, the preliminary naval gunfire preparation begun 3 days before the landing fired a further 7,500 tons of shells; the direct naval gunfire preparation before the landing lasted 2 hours 20 minutes and fired 38,550 shells in all, the main assault target being the landing beaches. The American forces called this naval gunfire preparation the fiercest direct fire preparation of the Second World War. The caliber of the naval guns taking part in the fire preparation was generally over 200 mm, and in some cases reached 400 mm.

In the landing phase the American forces also took care to provide the landing troops with close fire support. When a creeping barrage was fired ahead of the landing troops, it was also continually adjusted to the speed at which the landing troops actually advanced. According to the naval-gunfire support plan, destroyers were attached to battalions, and cruisers and battleships to divisions, or carried out area fire. Every destroyer attached to a landing battalion carried 1 liaison officer, and each landing battalion had a shore fire-control party for naval gunfire, which moved with the landing battalion and communicated in good time to call on the naval guns to fire on newly discovered targets. In addition, the U.S. Navy tried out a new method of correcting fall of shot: large landing-support craft fired tracer shells at a target, and the guns of the heavy warships (cruisers and battleships) were laid on the point of impact of the tracers; sometimes the landing-support craft rushed up to the shore to draw Japanese fire and then returned fire with tracers, at the same time indicating targets to the destroyers.

The well-performing large-caliber naval guns, fitted with stabilizers, carried out these tactical tasks fairly well. After the war it was generally held that the absolutely superior fire support of the American forces was an important guarantee of the success of this landing campaign.




VI. The Appearance of the Torpedo and the Torpedo-Attack Tactics of Surface Ships

In this stage of tactical development the torpedo also appeared.

The torpedo is an underwater weapon that later developed into the main weapon with which ships attack enemy ships at close range.

The torpedo’s forerunner was the sea mine, which is a passive weapon. In order to use it actively, people tried to fix it on a long pole at the front of a small boat. In battle the small boat pushed the mine against an enemy ship, and the body of the mine rammed and blew up the enemy ship. In 1864 the North sank the South’s ironclad Albemarle by this method.

In 1864 the captain of the Austro-Hungarian navy, Luppis, mounted an engine on the body of a torpedo, using compressed air in a high-pressure vessel to drive the engine’s pistons, which turned a screw to make the body move through the water and attack enemy ships. But because of its low speed, short range and poor control, this invention was not put to use in actual combat.

In 1866 the English engineer Robert Whitehead, working for the Austro-Hungarian Empire, invented the world’s first torpedo able to run by itself through the water. Drawing on Luppis’s invention, this torpedo used a compressed-air engine to drive a single screw, and controlled the torpedo’s running depth through horizontal rudder plates at the tail, worked by a hydrostatic valve. The torpedo’s body was 356 mm in diameter, 3.53 meters long and weighed 136 kilograms; driven by a compressed-air piston engine turning the screw, its speed was 6 knots and its range 640 meters; it had as yet no device for controlling its direction of run, and its warhead carried 8.2 kilograms of explosive. Because its shape resembled a fish, it was called the “fish-thunder” (the Chinese word for torpedo), and was named, after Whitehead’s name (which means “white head”), the “Whitehead torpedo.” Almost at the same time as Luppis and Whitehead, the Russian inventor Aleksandrovsky also developed a similar torpedo device.

In 1877 Britain built the torpedo boat Lightning, designed specially for launching torpedoes. This boat had no armor and was extremely light, relying on speed to avoid the enemy ships’ gunfire. On a calm sea she had a speed of 19 knots, and her torpedoes could run 584 meters at 18 knots.

On January 26, 1878, the Russian torpedo boats Chesma and Sinop launched torpedoes at the Turkish 2,000-ton gunboat Intibah from 60 meters away and successfully sank her. This was the first time in the history of naval warfare that torpedoes sank a large enemy ship, creating the miracle of small boats sinking a large ship, and it attracted wide attention. The navies of the European countries began to attach importance to the development and production of torpedoes and torpedo boats. In a relatively short time torpedo technology achieved major breakthroughs. In 1892 there appeared the wire-guided electric torpedo, which drew its power through a wire from the launching boat. Closely afterward people also invented the hydrostatic depth-setting device for torpedoes, so that according to the actual circumstances of the target the torpedo’s running depth in the water could be set in advance before launching. These inventions helped raise the torpedo’s controllability, its accuracy and its destructive power. In addition, the various countries made and equipped themselves with torpedo boats one after another; the navies of Austria, Greece, Germany, Italy, Japan and the Nordic countries all built torpedo boats, and the performance of torpedo boats also kept improving.

After the 1880s each country put a considerable number of new boats into service every year. According to 1891 statistics, the British Navy had 86 first-class torpedo boats, 61 second-class torpedo boats and 12 wooden torpedo boats, 157 boats in all. Of these, the first-class torpedo boats displaced 28–137 tons, had 350–1,300 horsepower and reached speeds of 18–22.5 knots, each boat mounting 1 quick-firing gun, 1 machine gun and 3 torpedo tubes. France had 194 torpedo boats, of which the fastest reached 23.5 knots; Russia had 135 torpedo boats; Italy 130; Germany 107; Austria 62; and the United States 8. At that time the fastest torpedo boats could reach 28 knots. At the same time, to improve seaworthiness and survivability, a kind of fast vessel somewhat larger in hull size than the torpedo boat was also developed for torpedo attack, called the torpedo-attack ship (torpedo-attack craft for short).


[Image — Figure 10.13: An early torpedo boat. A line drawing of a slim, low torpedo boat marked with the number “10” on the bow, with two funnels, a mast and a deckhouse.]



The navies of all countries also fitted torpedo tubes to ironclads and cruisers, as few as 1–2, as many as 6–7, and the torpedo became an indispensable important weapon of navies.

In 1899 the Austro-Hungarian navy draftsman Ludwig Obry fitted a gyroscope to the torpedo and used it to control the torpedo’s directional straight running, so that during its run the torpedo would not be deflected from its course by currents and other factors; this made the world’s first torpedo whose course could be controlled, and greatly raised the torpedo’s hit probability. In 1904 the American E. W. Bliss invented the heat-engine torpedo (also called the steam-gas torpedo), replacing the compressed-air engine with a heat engine, which raised the torpedo’s speed to about 65 kilometers per hour and its range to 2,740 meters.

From the last decade of the 19th century the navies of all countries regarded the torpedo as an extremely effective naval weapon, because the cost of making torpedoes and their launching platforms was very low compared with the large ships they could damage, so that countries with weak naval strength could make full use of torpedoes to match powerful naval powers at a small price.

By the beginning of the First World War the torpedo was already generally recognized as the main weapon for close combat, second only to the gun, and was widely fitted on ships of every kind. On June 10, 1918, 2 Italian torpedo boats sank the Austro-Hungarian battleship Szent István, of over ten thousand tons, with 2 torpedoes, making the torpedo still more famous.

In order to counter the attacks of torpedo boats (torpedo-attack craft), the British took the lead in fitting small-caliber quick-firing guns on large ships, but people soon found that quick-firing guns alone could not cope with attacks by torpedo boats (torpedo-attack craft); so a medium-sized ship was designed whose basic mission was to attack (or drive off) torpedo boats (torpedo-attack craft).


[Image — Figure 10.14: An early torpedo-boat destroyer. A black-and-white photograph of a long, low warship with three tall funnels, a mast and gun positions, running at speed.]



This kind of ship displaced 240–1,200 tons, was powered chiefly by steam turbines, had a speed equal to or even exceeding that of the torpedo boat, and could both launch torpedoes and carry naval guns. This kind of ship was later called the torpedo-boat (torpedo-attack craft) destroyer (later simply called the destroyer; see Figure 10.14). The first fast ship for this purpose, the Havock, was built and launched by the British in 1893. At that time the fastest destroyers could reach a speed of 35 knots.

During the First World War the torpedo attack of surface ships was already regarded as the most deadly attack. Its tactics were very simple: a single boat (ship) approached rapidly from the target ship’s direct beam (large bow angle), and, once within torpedo range, launched quickly and then withdrew quickly, or carried out a repeat attack. Because the range of torpedoes at that time was very short, this kind of attack, although very deadly, did not have a very high success rate.

In the First World War the transport ships sunk by torpedoes (including torpedoes fired from submarines) reached 11.53 million tons, 89% of the total tonnage of transports sunk; 162 combat ships were sunk, 49% of the total number of ships sunk.

Although the T-shaped tactics stage added the threat of the torpedo, all the tactical concepts of fleet combat in the line-of-battle tactics stage were still applicable in the T-shaped tactics stage. Ramming tactics were no longer applicable; the large guns on ships had become the decisive weapon of naval combat. The larger and steadier the guns and the better the armor, the stronger a battleship’s combat capability. Even so, a ship could still not wholly protect itself from enemy torpedo attack. Destroyers (including light cruisers) were ships designed and built to deal with torpedo boats; they could protect themselves from attack by enemy destroyers and torpedo boats. In shallow water the mine was an extremely threatening weapon, usually used for defensive purposes, but it needed surface ships to lay it. Like the mine, the submarine in shallow water was an extremely threatening weapon, usually used for defensive purposes, yet in deep water it still had offensive capability, and was therefore regarded as the “killer of the sea.” Until the appearance of aircraft, scouting cruisers had always been the eyes of the fleet. Influenced by land (ground) combat, battle cruisers until the end of the 19th century had been heavy weapons supporting reconnaissance missions. In theory their fighting ability exceeded that of any other ship. Radio was a new kind of command tool, which could greatly increase the speed of transmission of reconnaissance results.




Section 4: Maritime Formations Using T-Shaped Tactics

After T-shaped tactics were established, how to organize tactical naval formations to suit T-shaped tactics became an important question.

Since the advantage of T-shaped tactics is gained mainly through the positional relation between the formations of the two sides rather than through the number of ships, how to form the T-shaped position is the main consideration in using this tactic.

When T-shaped tactics are used in daytime for large-scale battle, the formation is usually divided into several tactical formations (groups) according to ship type and speed.

According to tactical function, as needed, a main assault formation (group), an auxiliary assault formation (group), a containing formation (group) or a diversionary formation (group), and so on, are usually set up.

According to the fighting distance, the main assault formation (group) and the auxiliary assault formation (group) can be further divided into a long-range fighting formation (group) [made up mainly of battleships and heavy cruisers, destroying the enemy with guns at distances of 20,000–5,000 meters] and a close-range fighting formation (group) [made up mainly of destroyers (including some light cruisers), attacking with torpedoes within 5,000 meters].

When night fighting is possible, medium and small ships such as destroyers and torpedo boats that have had night-combat training should also be organized into a night-combat formation (group).



Section 5: Other Forms of Maritime Combat and the Development of Their Tactics

Naval combat between surface ships is only one form of maritime combat. In the course of the formation and development of T-shaped naval tactics, other forms of maritime combat were also developing with the appearance of new types of ships. In examining these forms of maritime combat, the “T-shaped tactics stage” becomes a time concept, running roughly from 1865 to 1930. These newly appeared forms of maritime combat were broadly submarine attack and anti-submarine combat, and the corresponding tactics were submarine attack tactics and anti-submarine tactics.


I. The Emergence of Submarine Attack Combat and Its Tactics

The submarine is a ship able to sail and fight underwater. In 1776, during the American War of Independence, in order to defeat the powerful British fleet, the American David Bushnell built a one-man wooden-hulled submersible, the Turtle (see Figure 10.15).


[Image — Figure 10.15: The submarine Turtle. A photograph of a replica of the barrel-shaped, dark wooden submersible with a small domed conning tower and a hatch at the top, a round porthole and a ring handle on the side, with a person in white visible in the opening at the lower right.]



In fact it was a large wooden barrel fitted with various devices. In the lower part of the barrel was a water tank; by admitting water into the tank through a foot-operated valve the barrel could be made to dive to 6 meters and could stay underwater for about 30 minutes. Two hand-cranked screws, one vertical and one forward, were mounted on the barrel; under the operator’s control they could give the barrel a speed of about 3 knots and make it rise and sink in the water. Inside the barrel was also a hand-operated pressure pump which forced the water out of the tank and so made the barrel rise. Outside the barrel was carried an explosive charge that could be detonated by a time fuze, which the person inside the barrel could maneuver and attach to the bottom of an enemy ship. This can be said to have been the first submarine. On September 7, 1776, the Turtle made a surprise attack on the British warship Eagle, anchored at New York harbor; although it did not succeed, it began attempts at submarine attacks on warships.

The end of the 18th century and the 19th century were an important period for the development of submarines. In 1801 the American R. Fulton built the submarine Nautilus, with an iron-framed copper hull, 7 meters long, carrying two mines and operated by 4 men. On the surface it used a folding mast and sailed under sail; underwater it was propelled by a hand-cranked screw. In the American Civil War of the 1860s the Hunley, built by the South, was about 12 meters long, cigar-shaped, and could be driven underwater by 8 men cranking the screw at a speed of 4 knots, attacking enemy ships with a mine. On the night of February 17, 1864, the Hunley blew up the Northern warship Housatonic with a mine, the first example of a submarine sinking a warship.

Early submarines were all propelled by human power and were very slow. As early as the 1850s an engineer of the French navy had proposed using mechanical power in submarines, and many people also made attempts in this direction.

In 1863 France built a submarine, the Plongeur. The hull was designed in imitation of the shape of a dolphin, 42.67 meters long, displacing 420 tons. It used an engine of 59 kilowatts (80 horsepower) as power, with a speed of 2.4 knots, and could cruise submerged for 3 hours; its diving depth was 12 meters. Because the Plongeur used an engine for power, her size exceeded that of all submarines of the time and she became the largest submarine before the 20th century. Although the Plongeur’s power plant was a qualitative leap, she was limited by the level of design at the time: when her buoyancy was equal to zero, her diving and surfacing lost control, and her stability in underwater running was very poor. In addition, a submarine running submerged needed to consume a great deal of air, which was almost an unsolvable problem at the time. So the Plongeur in the end ended in failure.

In 1881 the Swede T. Nordenfelt and G. Garrett built the submarine Nordenfelt, on which was installed a small steam engine for use when sailing on the surface, and which dived by kinetic energy. In the same year the Irishman Holland, who had emigrated to the United States, also built the submarine Holland II, using a 15-horsepower gasoline engine and relying on horizontal rudders to dive and keep depth.

In 1886 Britain built the submarine Nautilus, propelled by storage-battery power, with a speed of 6 knots and an endurance of about 80 nautical miles. In 1897 the United States built the submarine Holland VI, using on the surface a gasoline-engine plant of 33 kilowatts (45 horsepower), with a speed of 7 knots and an endurance of up to 1,000 nautical miles; underwater it used an electric motor for power, with a speed of 5 knots and an endurance of 50 nautical miles, which was the beginning of the dual propulsion system in submarines.

The weapons used by early submarines were mainly explosive charges hung on the hull and detonated by a timed fuze, or mines. After the late 1870s, because of the development of torpedo technology, many ship designers naturally connected the torpedo with the submarine, thought this a very promising naval weapon, and greatly stimulated the development of submarines. The Nordenfelt described above was the first submarine fitted with a torpedo tube, and the Holland II described above was also fitted with a torpedo tube able to fire a torpedo underwater, which could fire one torpedo 2 meters long. This was an important development in the history of the submarine.

In the late 1880s the development of the submarine aroused the interest of more countries. In 1893 the submarine Gustave Zédé, about 45.7 meters long and displacing 266 tons, was launched in France. It was driven by an electric motor turning the screw. Among the submarines of the various countries at that time it was the most advanced.

On May 17, 1897, the submarine Holland VI was born in the United States. The boat was 15 meters long and was fitted with a 33.1-kilowatt (45-horsepower) gasoline engine and an electric motor powered by storage batteries; she was a new type of submarine with dual-system propulsion. When sailing on the surface she was powered by the gasoline engine, with a speed of 7 knots and an endurance of 1,000 nautical miles. When cruising submerged she was powered by the electric motor, with a speed of up to 5 knots and an endurance of 50 nautical miles. The boat had a crew of 5, and was fitted with one bow torpedo tube (carrying 3 torpedoes) and 2 guns (one forward and one aft), the guns being aimed by maneuvering the submarine’s hull toward the target. The boat could fire torpedoes underwater, balanced well on the surface, dived quickly and was agile in maneuver.

Although the Holland VI achieved brilliant results, at the end of the 19th and beginning of the 20th century France was likewise in the lead in the field of submarines. In 1899 the submarine Narval, designed by the French scientist Laubeuf, was launched in France.

The Narval differed from other submarines in that outside its inner hull it was wrapped in an outer hull. This gave the Narval both an outer form closely resembling a torpedo boat and an inner hull designed to the requirements of a submarine, the crew and all the equipment being in the pressure-resistant inner hull. The space between the inner and outer hulls was filled with ballast tanks, which were used to control diving and surfacing. When the water in the ballast tanks was blown out, the boat, like a torpedo boat, had good seaworthiness, giving a surface speed of 11 knots and an endurance of 500 nautical miles; when the ballast tanks were filled with water, the Narval, like the earlier submarines, could reach a short-distance underwater speed of 8 knots, and even when running submerged for several hours her underwater speed could reach 5 knots.

In the last decade of the 19th century the submarine had become, at least, a weapon with a capacity to deter. But because the great naval powers such as Britain and the United States were still skeptical of the submarine at the time, always holding that the submarine was only a weapon of weak countries for sneak attacks, the development of submarines was hindered. But after the French submarine Gustave Zédé, in 1898, “sank” the French battleship Magenta with a torpedo in a mock attack, the British finally woke up and strongly demanded that the British government act quickly to counter the new maritime threat formed by the French building submarines at astonishing speed. Likewise Germany and Russia, unintentionally, realized that the submarine might become a practical weapon and threw themselves into the craze for building submarines.

By the beginning of the 20th century, with the gradual improvement of submarine equipment and the gradual rise of performance, submarines with a certain real combat capability appeared. These submarines usually had double hulls and good seaworthiness, displaced several hundred tons, and used a diesel–electric dual propulsion system, with a surface speed of about 10–15 knots and an underwater speed of 6–8 knots, and their endurance was clearly improved; their weapons were mainly guns, mines and torpedoes. By the outbreak of the First World War the principal naval countries together owned more than 260 submarines, which had become one of the navy’s important weapons of combat. However, because at this time submarines still could not go fast or far, carried very few torpedoes, and, more important, could not stay submerged long enough, in people’s minds they could still only undertake defensive tasks such as protecting their country’s coast and patrolling near bases.

But at the very beginning of the First World War submarines were used for offensive missions. The typical form was to deploy the submarine concealed in the waters through which enemy ships had to pass on their way to bases and ports, and to ambush passing warships or transports with a single boat. On September 22, 1914, the German submarine U-9 in a little over an hour sank 3 British cruisers one after another, fully demonstrating the submarine’s attacking power. Some submarines also stealthily penetrated enemy bases and ports and attacked ships lying at anchor. For example, in May 1915 the German submarine U-21, sailing covertly more than 4,000 nautical miles, slipped into the British naval anchorage near Cape Helles in the Aegean Sea and sank the two British battleships Triumph and Majestic with torpedoes.


[Image — Figure 10.16: A German U-boat of the First World War. A black-and-white photograph of a long, low submarine running on the surface in a rough sea, with a small conning tower and foam breaking across its deck.]



With the improvement of anti-submarine technology and the increase of anti-submarine forces near the coast, the operating sea areas of submarines gradually moved toward the ocean. In the “unrestricted submarine warfare” of 1917–1918, German submarines were deployed over the broad ocean, adopting the method of cruising in limited areas, and attacked only unarmed transports or ships without escort within the cruising area. After discovering a target the submarine first approached the target covertly underwater, and surfaced at short range to sink the target with its gun; only when threatened by the other side’s anti-submarine forces did it carry out an underwater torpedo attack.

It should be pointed out that although German submarines achieved noteworthy strategic results in “unrestricted submarine warfare,” from the tactical point of view German submarines made no great progress compared with the beginning of the war: they still approached the target from underwater and surfaced at short range to sink it with the gun; only when threatened by the other side’s anti-submarine forces did they carry out torpedo attacks underwater. When carrying out an underwater attack with torpedoes they could still only make single-boat attacks under conditions close to a right-angle beam approach. It was only because the targets they attacked had changed to unarmed or unescorted transports, and the Entente navies did not take effective countermeasures in time, that German submarines obtained such strategic results.

During the First World War the submarines of all countries sank 192 warships in all. Using submarines to attack transports on the sea lanes brought still more remarkable results: the submarines of all countries sank more than 6,000 merchant ships in all, 14 million tons, of which about 13-odd million tons of merchant ships were sunk by German submarines.



II. The Emergence of Anti-Submarine Combat and Its Tactics

As the submarine threat grew greater and greater, anti-submarine technology and tactics received more and more attention from the navies of all countries.

The submarine’s first targets of attack were surface ships, and the first anti-submarine measures also began with surface ships. The destroyer’s original mission was to drive off torpedo boats. When the submarine became a real threat, the destroyer also took on the mission of dealing with submarines, and gradually became the principal surface anti-submarine platform.

Other ships with similar missions included various escort vessels and patrol craft. People even built, on the basis of the patrol craft, a special anti-submarine vessel, called the submarine chaser. The early submarine chasers generally displaced no more than 100 tons, with a speed of about 10 knots, and were not yet fitted with special anti-submarine search equipment such as sonar; they could only use optical instruments to look for submarines on the surface or submarine periscopes, and, on discovering a target, attack a surfaced submarine with the ship’s gun or attack a submarine at periscope depth with depth charges.

The precondition of anti-submarine action is searching for the submarine, which requires submarine-detection devices. Two kinds of special anti-submarine detection equipment appeared during the First World War. One was the hydrophone. This was a passive acoustic detector that could receive sounds from all directions but could not distinguish the sources of the various sounds, nor measure the distance of a sound source. But if several hydrophones were arranged in a line, a cylinder or some other regular array, the direction of a sound source could be judged from the time differences with which hydrophones in different positions received the same sound. The other was the transducer. This was an active acoustic detector which could convert electrical energy into sound waves and could also convert sound waves into electrical energy. In detection, the transducer was excited with electrical energy, and it emitted a sound wave and was then at once switched off, taking the role of a hydrophone. If the emitted sound wave struck a target (a submarine, for example), it would be reflected back and received by the receiver. Although the transducer could not indicate the direction in which the target lay, the distance to the target could be calculated from the time difference between the emission and the reception of the sound wave. If several transducers were formed into some kind of array, the approximate direction of the target could also be judged from the time differences with which transducers in different positions received the sound wave.

Almost from the beginning, the struggle against the submarine divided into two kinds, anti-submarine offense and anti-submarine defense. Anti-submarine offense is the action of actively fighting the other side’s submarines, including two kinds of action: anti-submarine search (search for short) and anti-submarine attack (attack for short). The typical anti-submarine mission of this period was to carry out anti-submarine operations in a particular sea area, mainly using single boats (ships) to search for and attack submarines. Anti-submarine defense is the taking of a series of protective measures to reduce the threat of the other side’s submarines to a minimum. The typical anti-submarine defense missions of this period were harbor anti-submarine defense and anti-submarine defense of the passage of fleets and ships (groups). The former mainly used anti-submarine nets, mines and other equipment and weapons for passive defense; the latter mainly defended by choosing sailing routes that avoided the areas where enemy submarines operated, and by the protective search and attack action of single ships.

With the growth of the submarine threat, during the First World War anti-submarine action gradually became a combat action of all surface ships. The anti-submarine weapons at the time were only two kinds, ship guns and depth bombs (depth charges for short). Most ships, especially light ones, had anti-submarine depth-charge racks installed at the stern for dropping depth charges. But this method of dropping could sink a submarine only when the anti-submarine ship passed over the submarine, and the anti-submarine tactics of the time were designed on this basis.

The anti-submarine tactics of the time were also very simple: when a surface ship discovered a surfaced submarine it rushed at it at high speed and rammed it; when the submarine had already dived it cut across the submarine’s course and dropped depth charges near the diving point.

As a result of a series of anti-submarine measures, 265 submarines were sunk during the whole war, more than 200 of them German.




Section 6: Tactics of Large-Scale Maritime Combat

In the T-shaped tactics stage the basic forms of large-scale maritime combat became richer. Besides the combat to destroy enemy ship formations, which had already appeared in ancient times, and the combat to raid important targets, which appeared only in modern times, two further basic forms of combat appeared: landing combat and anti-landing combat.

Apart from the large-scale maritime combats of the early Sino-Japanese and Russo-Japanese wars, which took place in the Pacific waters, the large-scale maritime combats of the T-shaped tactics stage took place mainly in the Atlantic waters.


I. The Development of Tactics for Destroying Enemy Surface Ship Formations

As described above, combat to destroy enemy surface ship formations is the most typical basic form of naval combat. Most of the large-scale naval battles that appeared in this period — for example, the Russo-Japanese Battle of the Yellow Sea carried out by the Japanese Combined Fleet in 1904, the Russo-Japanese Battle of Tsushima carried out in 1905, and the Anglo-German Battle of Jutland carried out by the British Grand Fleet in 1916 — were all combats to destroy enemy surface ship formations.

The purpose of combat to destroy surface ships is “to destroy the enemy’s surface ship formations” and not to control a sea area; the fighting therefore often shows strong mobility, and geographical position has significance only when it affects the fighting action itself. Historically this form of combat was often the center of the maritime campaign of the same name and was of decisive importance in changing the balance of maritime strength of the two sides and in contending for command of the sea and even for the strategic initiative at sea.

In terms of its purpose, combat to destroy surface ships is typically offensive combat, usually organized within campaigns to destroy enemy maritime combat groups and landing campaigns; when conditions allow, it may also be organized within maritime communications-protection campaigns and anti-landing campaigns. According to strategic need, it may also be organized independently.

Combat to destroy surface ships can usually adopt two basic tactical strategies, “fleet decisive battle” and “ambush at sea.”


(I) Combat with “Fleet Decisive Battle” as the Basic Tactical Strategy

Fleet decisive battle means direct combat in which the maritime tactical forces (fleets, divisions) of the two sides fight in order to destroy the other side’s maritime tactical forces (fleets, divisions). In modern times the main naval forces of the two sides often achieved the purpose of destroying large numbers of the other side’s surface ships through fleet decisive battle. It may be said that fleet decisive battle is the most direct and also the most traditional tactical strategy for destroying enemy surface ships.

In the T-shaped tactics stage, “fleet decisive battle” remained a tactical strategy frequently adopted by the fleets of all countries to achieve the purpose of destroying enemy surface ship formations. For example, during the Spanish–American War of 1898, the Battle of Santiago de Cuba in the Caribbean, carried out in July 1898 by the U.S. Caribbean squadron to destroy the Spanish Caribbean fleet, and the Battle of Manila Bay carried out in May 1898 by the U.S. Asiatic squadron to destroy the Spanish Pacific fleet, both had “fleet decisive battle” as their basic tactical strategy; during the First World War, the Battle of the Falkland Islands carried out on December 8, 1914, in the waters of the Falkland Islands in the South Atlantic by Britain’s South Atlantic squadron to destroy the German formation conducting commerce-raiding operations in the South Atlantic, and the Battle of Jutland carried out on May 31–June 1, 1916, by Britain’s Grand Fleet to destroy Germany’s High Seas Fleet, also had “fleet decisive battle” as their basic tactical strategy.

On the premise that the fleets of both sides are “willing” to carry out a “decisive battle,” how to defeat the other side becomes the basic problem facing the fleet (formation). Judging from the battles above, these battles broadly used two specific tactical strategies, “attacking the weak points (weak links) of the enemy’s surface ships” and “direct attack”:

1. Combat with “attacking the weak points (weak links) of the enemy’s surface ships” as the tactical strategy

Every surface ship has some weak point, and every course of combat has some weak link; fighting against this weak point (weak link) of the enemy’s surface ships becomes a commonly used tactical strategy:

(1) Surface attack tactics

The displacement, gun caliber and number, protective capability, maneuverability and number of the surface ships of the two sides are clear at a glance to an experienced commander. Naturally the side holding the advantage tends to achieve its combat purpose by surface attack, which is the simplest tactic. In the later stage of the Battle of Jutland, the British Grand Fleet wanted to rely on its superior force to destroy the German High Seas Fleet at sea. Only for certain reasons that everyone knows was this goal not achieved.

In addition, a common weak point (weak link) of surface ships at the time was often weak anti-submarine capability, so “underwater attack” became another commonly used tactical strategy in combat to destroy surface ships at that time.

(2) Underwater attack tactics

If the anti-submarine capability of the enemy’s surface ships is not strong or is improperly deployed, fully exploiting the submarine’s good concealment and the longer range and greater power of the torpedo to attack from underwater can often achieve good attack results. For example, on September 22, 1914, the German submarine U-9 in a little over an hour sank 3 British cruisers one after another; in the later stage of the Battle of Midway in 1942, the Japanese submarine I-168 also sank 3 ships including the heavily damaged American carrier Yorktown; in the Battle of the Philippine Sea (the Marianas) in 1944, American submarines also sank 2 large Japanese carriers; and in November 1944 American submarines sank the Japanese carrier Shinano, then the largest in the world … It should be pointed out that, according to the tactical and technical characteristics of the submarine, when this tactic is used the fighting is not carried out in the form of typical large-scale naval battle but in the form of small-scale surprise attack, though the results of such surprise attacks often have a marked influence on large-scale naval battles.

Obviously, the combat efficiency of this strategy in this period was the highest, but using this strategy also has many restricting factors, of which the most obvious are two: one must have an efficient, high-resolution reconnaissance system, and be able to find out (judge) in good time and accurately the weak points (weak links) of the enemy’s surface ships; and one must have the corresponding means of attack available at any time, including combat platforms and attack weapons. These two conditions are not always at hand.

2. Combat with “direct attack” as the tactical strategy

But it is very difficult to detect accurately, before combat is triggered — especially before the combat platform sets out — the weak points (weak links) of the enemy’s surface ships, and so to select the combat platforms and weapons for attack accordingly. It may therefore be a simpler tactical strategy to attack the enemy’s surface ships directly with multiple means, from multiple directions, in continuous coordinated attack. For example, the battle in which the British sank the German battleship Bismarck in the early period of the Second World War used this tactical strategy.

Adopting this strategy can often produce this effect: when the enemy’s surface ships, in order to avoid an attack by one of our means from one direction, expose themselves to another of our means from another direction, they show a “flaw” that we can exploit.

Besides the likelihood that the combat efficiency is not high, adopting the tactical strategy of “direct attack” also often has some restricting factors, of which the most obvious is that one must have the corresponding means of attack available at any time, including suitable combat platforms and attack weapons, and these conditions are not always at hand.

Fleet decisive battle can indeed achieve the purpose of destroying large numbers of the other side’s surface ships. But the result of a fleet decisive battle depends to a considerable extent on the strength of the two sides at the initial state of the battle; the stronger side of course strives to fight a decisive battle, but the weaker side, in order to avoid defeat, often “shrinks” into harbor and does not put to sea, avoiding a decisive battle. If this situation appears, the other side has not many effective methods. This is the main reason why the chances for fleet decisive battle in modern times are fewer and fewer.



(II) Combat with “Ambush at Sea” as the Basic Tactical Strategy

Ambush at sea is a strategy of deploying maritime tactical forces in advance in some sea area in ambush, and destroying enemy surface ships after they enter (or are lured into) the ambush sea area; it is the transplanting of ground ambush combat to the sea.

Because of the clear gap in strength with the British fleet, in the early period of the First World War the main body of the German fleet always avoided a decisive battle. But the German fleet still wanted to “achieve something,” and this formed, in the early period of the First World War, a struggle between the fleets of the two sides of ambush and counter-ambush with part of their forces. The Battle of Heligoland Bight carried out by part of the British Grand Fleet on August 28, 1914, the Battle of Coronel carried out by the German Pacific squadron on November 1, 1914, and the Battle of the Dogger Bank carried out by part of the German High Seas Fleet on January 24, 1915, were all battles with “ambush at sea” as their basic tactical strategy.

The key to the success of this strategy is to act covertly and achieve tactical surprise. At the same time, one must also not be “counter-ambushed” by the other side. For this reason it should usually be adopted, making use of every favorable condition, when visibility at sea is low and the enemy’s vigilance is not high.




II. The Development of Tactics for Raiding Important Targets

In modern times combat to raid merchant ships and combat to raid ports appeared; in the T-shaped tactics stage, with the rise in the raiding ability of forces, the targets raided became more varied and numerous. Together with the merchant ships and ports of the past, the possible targets of raids in this period included the enemy’s ports (anchorages of ships), command facilities, important weapons, important economic targets, and transport fleets (groups). This kind of combat was therefore called combat to raid important targets. For example, the attacks of the German navy’s submarine force on the other side’s transport fleets (groups) during the “unrestricted submarine warfare” of the First World War, described above, were typical combat to raid important targets.

In terms of its purpose, combat to raid important targets is typically offensive combat, usually based on the rapid maneuver of maritime tactical forces (fleets, divisions, tactical formations), with surprise as the basic condition for achieving the purpose of combat. This kind of combat can often win greater results at smaller cost. It can not only play the role of “one move to master the enemy” in combat against a weaker opponent, but also play a very important role, in combat against a stronger opponent, in the process of gradually changing the balance of maritime strength of the two sides in one’s own favor.

Combat to raid important targets may be organized as independent combat, or as a component part of a higher-level operation.

Combat to raid important targets may be organized when one’s own naval and air forces hold the advantage, and may also be organized when they are at a disadvantage. According to the nature and characteristics of the target and the type of one’s own forces, there were broadly two typical basic tactical strategies, “attacking the weak points (weak links) of enemy targets” and “direct attack.”


(I) Attacking the Weak Points (Weak Links) of Enemy Targets

The defense of any target has some weak point, and every course of combat has some weak link; attacking this weak point (weak link) of the enemy’s target becomes the most commonly used tactical strategy.

1. Surface attack

If the enemy target’s capacity against surface attack is weak or is improperly deployed, carrying out a surface attack by using the features of one’s own surface ships — many shipborne weapons, and shipborne weapons (missiles) of long range and great power — can often achieve good attack results. For example, in the fight for Henderson Field in the Guadalcanal campaign of the Second World War, the Japanese used the large-caliber naval guns of surface ships to suppress Henderson Field, making it hard for American fighters to take off.

When this tactical strategy is adopted, combat to raid important targets is usually likewise broken down into one small-scale battle carrying out the main attack and several small-scale battles carrying out diversions.

2. Underwater attack

If the enemy target’s anti-submarine capacity is weak or improperly deployed, carrying out an underwater attack by fully using the submarine’s good concealment and the great power and long range of its attack weapons (torpedoes, missiles) can often also achieve good attack results. For example, in the Battle of the Atlantic of the Second World War, a commerce-raiding versus commerce-protection campaign, the Germans mainly used submarine forces to attack the Allied transport convoys and obtained fairly good results.

When this tactical strategy is adopted, combat to raid important targets likewise usually includes one small-scale battle carrying out the main attack and several small-scale battles carrying out diversions.

3. Attack from land

If the target is on land or adjoins land, and the enemy’s land (ground) defense is relatively weak, attacking the target from the land side is also a good strategy. For example, the Japanese Navy successfully used this strategy in the battle to destroy the Russian Pacific Fleet during the Russo-Japanese War, and in the battle to destroy the German navy’s Far East fleet in the First World War.

When this tactical strategy is adopted, combat to raid important targets likewise usually includes one small-scale battle carrying out the main attack and several small-scale battles carrying out diversions.

Obviously, attacking the weak points (weak links) of the enemy target is the most efficient, but adopting this strategy also has many restricting factors, of which the most obvious are two: first, one must have an efficient, high-resolution reconnaissance system, in order to find out (and judge) in good time and accurately the weak points (weak links) of the enemy target; second, one must have the corresponding means of attack available at any time, including combat platforms and attack weapons, and these two conditions are not always at hand.



(II) Direct Attack

As in combat to destroy surface ships, it is very difficult to detect accurately, before combat is triggered — especially before the combat platform sets out — the weak points (weak links) of the enemy target, and so to select, in a targeted way, the suitable form of combat, the suitable direction of combat, the suitable combat platform and the suitable combat weapon for the attack. Therefore directly carrying out multi-means, multi-direction, continuous coordinated attack on the enemy target may be a simpler tactical strategy.

Adopting this strategy can often produce this effect: when the enemy’s target, in order to avoid our attack by one means from one direction, is exposed to our attack by another means from another direction, a “flaw” appears and is exploited by us.

Besides the likelihood that the combat efficiency is not high, adopting the “direct attack” strategy also often has some restricting factors, of which the most obvious is that one must have the corresponding means of attack available at any time, including suitable combat platforms, attack weapons and attack forces, and these conditions are not always at hand.




III. The Emergence of Landing Combat and the Development of Its Tactics

Landing combat [Landing Battle (LB)], also called amphibious landing combat, is naval combat organized to seize a certain stretch of the enemy’s coast (island, reef) and create conditions for subsequent land operations. For example, the Gallipoli landing combat carried out by the Anglo-French forces in 1915 during the First World War was a typical landing combat.

Although during the U.S.–Mexican War of 1846–1848 the American expeditionary force made a large-scale landing at Veracruz in Mexico, because the Mexican army had not organized coastal defense and gave up counterattacking from the shore, the real fighting took place only after the American forces had all landed smoothly, so this “landing combat” did not have the typical characteristics of landing combat.

To this day landing combat is still regarded as the most difficult form of combat. The main reasons are: seizing a beach by landing on a coast where the enemy has made defensive preparations means extremely unfavorable combat conditions; the troops carried in ships can only make a long-distance passage, and once attacked even self-defense is very difficult; and the service branches and arms involved in the battle are numerous and their coordination complex.

During the First World War, the Battle of Gallipoli (English: Battle of Gallipoli), which took place between the Turkish forces and the Anglo-French forces preparing to land on the Gallipoli (Gelibolu) peninsula, was the first large-scale landing combat in human history carried out on a coast where the enemy had made defensive preparations; it is very representative, and we use this battle to analyze the landing combat of the time (see Figure 10.17).


[Image — Figure 10.17: The Battle of Gallipoli. A map in Chinese labels of the Gallipoli peninsula and the Dardanelles Strait, showing Turkish positions and forts on the shores, arrows for the landings at the southern tip, contour shading on the hills, a scale bar, and two small inset maps — one at the upper left showing a naval formation, one at the lower right showing the strait’s approaches.]



The Turks concentrated their defensive forces in the Dardanelles in the 12 nautical miles nearest the Aegean Sea. In the 4 forts at the entrance to the strait there were only 27 guns, while in the 11 forts at the narrowest part 12 nautical miles upstream, 88 guns were deployed. On the steep coast between these two groups of forts a number of small-caliber guns were also distributed.

In November 1914 the squadron of Vice Admiral Sackville Carden, commander of the British Aegean squadron, had bombarded the forts at the entrance of the strait on Churchill’s orders. No one gave a satisfactory explanation of the purpose of this action, but it prompted the Turks to strengthen their defense. Persuaded and helped by a German naval mission, they enlarged the minefield at the narrowest part of the strait and laid a new minefield at sea off Kephez Point, 3 nautical miles downstream. They also added gun batteries to protect the minefields and installed searchlights to deal with the other side’s minesweeping at night. They also installed mobile howitzers on the high coast between the entrance and Kephez Point. The only weakness in the Dardanelles defense was a shortage of large-caliber shells for the guns, not that the fortifications were insufficiently strong. Because Russia and neutral countries lay between Turkey and its ally, apart from smuggling by secret means, shells could not be brought from Germany.

The first precondition of landing combat is that the defensive fire on shore must be reliably suppressed. The Anglo-French navies’ attack on Gallipoli began on the morning of February 19, 1915. Vice Admiral Carden, aboard the battlecruiser Inflexible, led 5 pre-dreadnought battleships out from the Tenedos anchorage. At the entrance of the Dardanelles, which they were about to reach, there were 2 forts on the distant shore to the left front, covered on the flank by Cape Helles and the nearby village of Sedd el Bahr. Behind these defensive works lay the heights of the Gallipoli peninsula, whose steep hills were sparsely covered with brown shrubs and, here and there, a few stunted pines. To the right front of the fleet, on the Asian side of the coast near the village of Kum Kale, there were 2 more forts, behind which lay still steeper hills.

When the winter sun had dispersed the morning mist, the guns of Carden’s warships began to fire methodically at maximum range at these 4 forts. The Turks, knowing that their guns lacked the range, no longer wasted ammunition on the warships. But toward evening, when some warships went in to look at the effect of the bombardment, 2 forts opened fire and drove them off. The Aegean has storms at this season every year, and visibility is very poor. This put off the resumption of the attack until February 25. On that day the warships approached the coast to fire and suffered some damage, but a day’s bombardment battered the forts on the beach into ruins.

In the following week, whenever the weather allowed, demolition parties of British sailors and Royal Marines went ashore to blow up the guns that had not been destroyed by the ships’ guns. Covered by the ships’ fire, the shore demolition parties at first suffered only harassment from scattered rifle fire at a distance, but the Turks pushed forward through trenches, and the deep trenches kept them from the bombardment of the naval guns. With this cover they killed or wounded 20 men of one landing party. The demolitions were completed on March 4, and Vice Admiral Carden announced that the objective of the first step had been reached.

This news cheered the British War Council and also caused panic in Constantinople. The Greek government offered 3 divisions to land at Gallipoli, but the Russians did not want to see Greeks in Constantinople; wanting to occupy Constantinople alone, they opposed accepting the troops the Greeks offered, and planned that once Constantinople surrendered they would send 1 corps of Russians to occupy the city.

At this time the second step of the plan was under way: destroying the supporting artillery on shore and sweeping the strait of mines. Every morning ships went into the strait and fired at both shores, but with little result. The Turkish howitzers were hidden in the shrubs and often moved, and were hard to destroy. Seaplanes fitted with radio were used to spot the positions of the Turkish guns and to correct fire during shooting, but most of the time either the sea was too rough or conditions were too unsettled, and the aircraft could not take off. Even when they took off they could seldom fly above the height of the enemy’s rifle fire. As a result their main service was to discover the minefield at Kephez Point. This minefield began 7 nautical miles inside the Dardanelles, with several rows of mines stretching across the strait.

Of the whole operation, the least efficient part was minesweeping, which dragged down all the other actions. The ships assigned the minesweeping task were hastily gathered, unarmed wooden trawlers, manned by ordinary fishermen recruited from North Sea ports. Wooden minesweepers were the standard of the time and worked well on a calm sea without current. But in the strait’s water running at 4 knots they could scarcely make headway, especially when the sweeps were put out. More serious was that the operators had no battlefield experience, and when shells threw up rows of water columns near them they always wanted to take cover.

On February 26, after the failure of minesweeping by day, the minesweepers were sent out again just as dark fell. But the defenders turned on searchlights that made the dark night like day, and the covering warships could not put the searchlights out. Every night, as soon as the shore gunners opened fire, the minesweeping trawlers turned about and fled. Churchill grew more and more impatient with the reports he received, and sent a telegram: “I do not understand why minesweeping should be interfered with by fire from the shore that causes no casualties. A cost of 200–300 casualties is not too great if the narrowest part of the strait can be swept.”

Carden felt despair. He drew serving officers from the fleet to command each trawler, and added naval cadets, naval ratings and warrant officers to the fishermen. This move had dramatic effect. The trawlers went deep into the Kephez minefield and, although they were hit many times under heavy fire and many of their sweeping gear was shot away, the casualties were only 9, 5 killed and 4 wounded.

Churchill directed that in no circumstances were warships to enter an unswept minefield. Under this instruction the warships could only engage the enemy as far as possible at long range — either at the edge of the Kephez minefield, or in the Aegean firing across the Gallipoli heights at the forts at the narrowest part of the strait — but the range was too great to achieve decisive results.

The Turkish minelaying experts, seeing that the Allied battleships entering the strait generally withdrew along the Asian side, came out in a small steamer after midnight on March 8 and laid a row of 20 mines along the Asian coast. Only 3 of these were ever touched, and mostly by accident; the rest were never discovered.

Carden, depressed by Churchill’s urging, gradually came to feel unable to carry this task, lost his appetite and could not sleep at night. On the 16th he told Churchill that as soon as the weather improved he would begin the general attack. His doctor, fearing a breakdown, urged him to give up the command. Churchill approved his resignation and ordered Rear Admiral de Robeck to take over command, and the general attack of March 18 was planned.

De Robeck decided to send out the whole force and put all the battleships into the fight. Because the strait was not wide enough for all the warships to bring their fire to bear at the same time, he decided that the ships should attack the forts at the narrowest part in waves of 4 ships each, while the older battleships on the flanks attacked the mobile howitzers on shore and the gun groups protecting the minefield. He gambled that an assault of this kind would in a single day be enough to weaken the forts and cover the trawlers in sweeping a channel through the minefield. The fleet could then advance, destroy the forts at close range and enter the Sea of Marmara.

On March 18 de Robeck had his 4 most powerful battleships, Queen Elizabeth, Agamemnon, Lord Nelson and Inflexible, form a line abreast and begin to attack the narrowest part of the strait from 14,000 yards. The ships, outside the range of the guns at the narrowest part, were nonetheless subjected to continual harassment by shore gunfire, but with little damage. These 4 British battleships fired at the forts for half an hour and caused much visible destruction and damage, and at this moment de Robeck signaled the advance to the second wave, made up of 4 French warships. The British ships continued to fire, and the French ships overtook them, advancing to open fire at 10,000 yards from the main target, while the British fleet behind them continued to fire. Supported by the British ships, the French ships bombarded the forts at the narrowest part continuously for 2 hours. Turkish shells came from ahead and from both shores and burst on the warships’ decks, and 1 French warship’s hull was pierced below the waterline.

After the fire of the Turkish forts had been suppressed, de Robeck, as planned, recalled the French ships and replaced them with the 4 British warships waiting behind. Just as the French ships were turning to starboard to withdraw along the Asian shore by the prearranged route, they ran into the mines laid on March 8. The battleship Bouvet struck a mine and, with more than 600 men aboard, sank like a stone.

The officers and ratings who had earlier been drawn off to the minesweepers had now all returned to the warships. This turned out to be a mistake. As the wooden boats advanced, the Turkish guns on both shores kept firing at them. This was no more severe than what the naval officers and men had experienced all day, but for those fishermen it was too terrible. Although picket boats drove them forward, when fired on the trawlers turned about and fled the strait at their best speed.

De Robeck, seeing the trawlers flee, knew the attack had failed and that the strait would not be broken through quickly. He ordered the assault fleet to withdraw, and just then, not far from where the Bouvet had sunk, the Inflexible, which was among the supporting ships, struck a mine. The Inflexible heeled to starboard and sank by the bow, and went crookedly out of the strait; the assault fleet, then retiring, was also coming up to the edge of the unswept minefield.

The old battleship Irresistible also struck a mine and, under fire from the mobile howitzers, began to drift toward the Asian shore. A destroyer went to the damaged ship and took off most of the sailors. The other ships of the fleet continued to retire, and the battleship Ocean was ordered to tow the mined Irresistible, and she in turn touched one of the mines laid on March 8; both battleships sank that night.

The Turks and Germans defending the narrowest part of the strait were both surprised and delighted to see the Allied fleet withdraw. Many Turkish guns had been either destroyed or dismounted, and over half of the ammunition had been used up, so the defenders knew that if the battleships had passed through the minefield they could easily have fought their way through the narrows. It had been a matter of only one step, and they thought the Allies would soon attack again.

In the Aegean and in London people likewise expected a speedy renewal of the attack. The Inflexible and 2 other damaged French battleships left the fleet for Malta to be repaired. Churchill assured de Robeck that the lost ships would soon be replaced. The rear admiral sent the fishermen home and hastily assembled destroyers to sweep mines. He told the Admiralty that he “hoped to resume the operation within three or four days.”

But new circumstances had arisen in the operational plan. Even before the attack was launched on the forts of the Dardanelles, Lord Kitchener, then Secretary of State for War, had held that the operation should have the army take part. Since the Turks, when hard pressed at Constantinople, would certainly not attack the Suez Canal, he ordered the Australian and New Zealand forces in Egypt (the ANZAC forces) transferred to the island of Lemnos at the entrance to the Dardanelles. He also planned to move the elite 29th Division, then in Britain, but taking into account the situation in the two main theaters at the time, he did not release the 29th Division until March 16. He also arranged for the Admiralty to release the Royal Naval Division and for France to draw 1 division from Africa. In this way, by the third week of March 81,000 infantry and artillerymen had been assembled on Lemnos or were on their way there.

De Robeck hoped to organize within a few days a second attack on the narrowest part of the strait. On March 22 he went in the Queen Elizabeth to Lemnos to meet Major General William Birdwood and General Sir Ian Hamilton and others. Birdwood commanded the ANZAC forces; Hamilton, who had arrived on the 17th, was in overall command of the Allied forces in the Aegean. Accounts differ as to who said what at that meeting, but one important result was that de Robeck left having completely changed his mind. He now held that the navy should combine with the army’s action on shore before launching a new offensive against the Dardanelles. He told Churchill of his ideas, and Churchill, on learning them, was dumbfounded. Lord Fisher and the officers of the Admiralty staff accepted de Robeck’s view, and Churchill had to report with deep regret to the War Council, and so Kitchener began to take charge of the whole campaign.

General Hamilton began studying Gallipoli from the day Kitchener appointed him commander of the Aegean theater, at first by studying maps, and after reaching Lemnos by discussing with others and by personal observation. Since the forts on the Kilid Bahr plateau commanded the passage of the Dardanelles to the narrowest part, he regarded Kilid Bahr as the main objective of his forces.

While studying the coast of the Gallipoli peninsula from the bridge of a cruiser, Hamilton privately imagined having his only battle-experienced unit, the 29th Division, take Kilid Bahr. He decided to have the troops land at Cape Helles, because the ground there was comparatively flat and the landing force could get close cooperation from naval gunfire. In addition, Carden’s demolition parties had reconnoitered the area not long before and the terrain was fairly well known. But the beaches were too narrow, and the landing had to be made at several places at the same time so as to put enough force ashore quickly to meet any large-scale counterattack. The Achi Baba ridge, 5 miles behind Cape Helles, was plainly visible, and the fire of the warships supporting the landing could reach it. The Allied artillery deployed on Achi Baba could provide fire support for the attack on Kilid Bahr. Hamilton planned to have his troops take Kilid Bahr within 48 hours of landing.

General Hamilton’s second problem was how to cut off the supply and reinforcement of the Turkish garrison at Cape Helles. For this he thought of drawing up a plan for a landing on the Bulair isthmus at the other end of the Gallipoli peninsula, clearly a land passage to Constantinople. But the water there was very shallow, the transports could only anchor far from the shore, and ship-to-shore movement over a long distance was very easily attacked. In addition, observing the Bulair coast through high-power binoculars, he found it heavily defended, with a rather dense and complex system of fire and communication trenches.

Hamilton sailed in a cruiser along the coast from north to south, wanting to find an ideal landing place in the middle of the long, narrow Gallipoli peninsula. He chose a spot slightly north of Gaba Tepe. The open, sloping coast here was the gateway to the high ridges of the peninsula. Guns placed on these heights, supported by naval gunfire, could cut the supply lines and reinforcements passing through the Dardanelles, and could also cut the north–south passage along the shore of the Dardanelles. With a landing in the middle of the peninsula and feints at Bulair and Kum Kale, all the Turkish forces in the south of the Gallipoli peninsula could be pinned down, and the 29th Division could take Kilid Bahr in the meantime. Hamilton’s general plan was thus decided, only without specific details.

General Hamilton was shocked to hear that the transports bringing the 29th Division from Britain had not been loaded in accordance with the requirements of a combat-ready state. Guns and ammunition had been loaded on different ships, and machine guns were buried under all the cargo and could not be got out at all. Since the port of Mudros had only one small jetty, a few small boats and rudimentary shore facilities, reloading there was out of the question, and Hamilton ordered the whole transport fleet to return to Alexandria, and went there himself.

In Egypt, the army soldiers lived in tents, and logistics officers directed porters and sailors in unloading the ships and rearranging the loading, putting together the things that were to be used together, to be unloaded in the prescribed order when needed. In the intervals of his inspections General Hamilton met Major General Aylmer Hunter-Weston, commander of the 29th Division, or perfected the operational plan with his own staff. On April 10 Hamilton returned to Mudros in the Queen Elizabeth and presented his plan to Rear Admiral de Robeck and his staff, and two days later de Robeck issued his “combined operations orders.”

The reloaded transports came slowly from Egypt and at last entered Mudros harbor; naval officers began contact with the army units with which they were to cooperate and conducted landing rehearsals, having the troops complete a whole set of tense movements, unloading quickly and silently, and going ashore by small boats; all the attacks were set for the morning of April 25.

After the failure of the Allied naval attack of March 18, the despairing Turkish government handed command of the Gallipoli peninsula to the head of the German military mission in Turkey, General Otto Liman von Sanders. Liman accepted command on the condition that all usable guns be sent to Gallipoli and that 1 infantry division be added to the existing 5 divisions.

Because of Kitchener’s delay in dispatching the 29th Division and the War Council’s failure to have the transports loaded as wartime conditions required, Liman von Sanders was given a month of grace, which he made full use of. He gave the soldiers intensive training, including forced marches, and had the Turks dig interconnected trenches behind all the beaches where the Allied forces might land, which they guarded with machine-gun positions and barbed-wire entanglements stretching for several miles.

But in deploying his forces Liman wrongly estimated where the Allied forces would land. Thinking that the attackers would try to cut his land connection with Constantinople, he placed 2 divisions (15,000 men) in the Bulair area and put his headquarters nearby in the town of Gallipoli. He placed another 2-odd divisions at Kum Kale on the Asian side of the strait, and in the south of the Gallipoli peninsula, which Hamilton had chosen as the main landing place, there was only 1 division. Liman kept the 19th Division in reserve, so that it could be sent rapidly at any time to any dangerous spot on either shore of the Dardanelles. By an important coincidence this reserve division was stationed in the narrow middle of the peninsula, less than 4 miles from the beach on which the ANZAC forces planned to land. The commander of this division was the formidable Mustafa Kemal, who eight years later founded the Republic of Turkey and served as its first president.

On the evening of April 24, more than 200 Allied warships steamed through the Aegean toward their objectives. Aboard these ships were 10,000 Royal Naval Division men who were to make a feint at Bulair, 3,000 French soldiers who were to make a containing landing at Kum Kale, 30,000 ANZAC soldiers who were to attack near Gaba Tepe, and 17,000 British troops landing at Cape Helles, most of them men of the 29th Division. As in earlier British amphibious operations, this time too there was no unified commander for army and navy, but to ensure close cooperation between the two services General Hamilton and his staff embarked in Rear Admiral de Robeck’s flagship, the Queen Elizabeth.

General Birdwood, wanting to catch the enemy off guard, ordered the advance guard of his ANZAC force to land before dawn. In the dark the soldiers lost their bearings and rowed the boats to a point 1 mile north of the designated landing area. Here they could not find the gentle slopes Hamilton had seen from the cruiser, but steep cliffs, and they had to climb up under a net of rifle and machine-gun fire. The ANZACs were fairly lucky, however: the garrison on the nearby coast was small, and soon stopped firing and withdrew inland. By the light of dawn the landing parties saw how dreadful the terrain was. The ground was so broken that the troops could not be deployed. Small parties climbed the ridges at the shore and found beyond them a deep gully and still steeper hills.

The Queen Elizabeth, with General Hamilton and Rear Admiral de Robeck aboard, stayed at sea off the ANZAC landing beach until they were satisfied that the landing had succeeded, and then steamed south to observe the coast at Helles. The current at Cape Helles was thought too strong, and the area unsuited to night landing. Hamilton and de Robeck had already heard the roar of the naval bombardment in the early dawn, and as the landing parties dashed for the beaches the gunfire ceased.

General Hamilton had already given tactical command of the attack on Cape Helles to General Hunter-Weston, who was to command the main force of about 3,000 men landing on a 300-meter-wide beach. This beach lay just east of the village of Sedd el Bahr, and its code name was V Beach. At the same time a total of 5 battalions (5,000 men) were to land at S, W, X and Y Beaches on the two flanks of V Beach. To avoid isolated action, Hunter-Weston ordered the flank battalions to stay on their beaches until the main force at V Beach had rushed toward Gallipoli, and then to join the 3,000 men advancing. He planned to take Achi Baba on the first day and Kilid Bahr on the second.

Sailing south, the Queen Elizabeth reached Y Beach at close to 6 o’clock. It was no more than a landing place at the foot of a small path leading to the top of the cliff. Hamilton was surprised to find the British troops with nothing to do on the hill and not even the shadow of an enemy nearby. Obviously the main force had not yet arrived, which meant the attack on Helles had been delayed. Hamilton’s chief of staff urged him to order the Naval Division to withdraw from the feint at Bulair, to land on this quiet beach, and then to strike at the Achi Baba heights less than 3 miles away; Hamilton refused. He said it was still too early and the reserve could not be committed.

On the Queen Elizabeth General Hamilton observed the fighting at X and W Beaches with satisfaction. Judging from the many landing boats riddled with bullet holes and the bodies on the shoreline, the landing at W Beach had been bitterly fought, but the landing forces on both beaches had already penetrated inland and were engaging the enemy. But when the Queen Elizabeth rounded Cape Helles and Hamilton trained his binoculars on the main landing place, V Beach, he was appalled.

V Beach was a small bay, with a narrow strip of sand at its edge; from the sand inward the ground rose gradually, shaped like an amphitheater, with the Turkish trenches on the high ground and the destroyed fort of Sedd el Bahr on the east. Not far offshore was the collier River Clyde, which had just been converted into an infantry landing ship. The Turks were firing at the British with rifles and machine guns from behind the trenches and the rubble works of the fort. The British aboard the collier were also returning fire with machine guns from behind sandbags. The only British unit on shore was huddled under a low bank near the water’s edge.

The rest of the scene was more dreadful: rows of dead British soldiers who had fallen on the shore and from several lighters were beginning to drift away. Those lighters had originally been used as movable conveyors for the collier. A few brave soldiers had charged under the enemy’s dense fire as far as halfway up the slope and fallen dead where they were hit, showing their courage and tenacity. The water along the shore was dyed red.

About a thousand men of the follow-up troops were still hidden in the River Clyde. Farther offshore there were several hundred more men in small boats, and obviously no one wished to give the signal for these men’s certain-death landing.

Commodore Keyes suggested diverting these men to Y Beach. From there they could attack the rear of the defenders and so open V Beach. Hamilton agreed, but was unwilling to interfere with the tactical commander’s conduct of the fight. In the end he relayed the suggestion by radio to Hunter-Weston, who was then off W Beach, but in very tactful terms: “Do you think it possible to land some of the force at Y Beach? If so, I can provide tugs.” After a while Hunter-Weston radioed back that any change in the arrangements already made would delay the landing. Hamilton said no more. By this time he had received bad news: Mustafa Kemal’s reserve, though very small, had halted the ANZAC advance at Gaba Tepe.

At Helles, when dusk blocked the view of the Turkish snipers, the infantry in the small boats at last rushed up V Beach. The survivors in the River Clyde also rushed out under cover of night to the narrow perimeter. The weary soldiers spent the whole night here with their rifles at hand, now and then firing at the Turks holding the fort, now a ruin.

The Turks at last discovered the two British battalions at Y Beach, somewhat farther north, and harassed them all night. Early the next morning these British, without orders, withdrew in small boats, but the troops on the other beaches held their ground. By the forenoon of the 26th the V Beach beachhead could be supplied, and by nightfall the British firmly held the line from X to S Beach.

On the 27th a French division, including the regiment that had made the containing landing at Kum Kale, took over the right wing of the British line, but the 29th Division could not move. The officers and men of this division had not slept for 3 days and were also burdened with carrying supplies ashore by manpower. On April 28 Hunter-Weston at last gave a firm order to advance, but it was too late. Turkish reinforcements that had come from Bulair and Kum Kale soon stopped the advance of the Allied forces.

The Allied forces never reached Kilid Bahr, nor Achi Baba. The Gallipoli peninsula quickly settled into a stalemate very like that of the Western Front.

After the Turks’ guns were withdrawn from the strait, they were all moved into the strong fortifications at Helles, which still confronted the naval guns. Each British attack failed because these guns fired into the flanks of the advancing infantry. On the ANZAC beachhead, continuous harassing fire made it impossible for them to organize an attacking force. The Allied naval gunners’ firing technique steadily improved, but they never learned to carry out fixed-point bombardment on fire calls so as to support the infantry’s breakthrough. Some warships bombarded the enemy’s trenches, so the Turks dug their trenches forward, very close to the British trenches, so that the naval shells would blow up their own men too. As soon as the Turks left their trenches they were certain to be hit by light weapons and naval gunfire. In the long period of stalemate the trench network expanded, the logistic demands grew geometrically, and casualties kept rising.

On August 6 General Hamilton, in command of 120,000 men, ordered the landing of two more divisions at Suvla Bay, on the left flank of the ANZAC forces. They were to cooperate with the ANZACs to cut the Gallipoli peninsula at its waist. But the knife-edge ridges, the impassable ravines, the poor coordination between units and, above all, poor leadership made this operation fail again. A mixed battalion of British and Nepalese, after heroic fighting, reached the commanding height and at last could look down on the Dardanelles, but was struck by a barrage of extremely powerful shell fire that very probably came from their own fleet. They nevertheless held their position until Liman von Sanders sent Mustafa Kemal to command the Turkish troops. This Turkish general, who had not slept for 3 days and 3 nights, drove his exhausted men more harshly than the British did, and under Mustafa’s leadership the Turks drove the British off the main ridge and back to their beachhead trenches. Neither side facing the other could achieve a breakthrough here any more.

The only independent contribution the navy made to the campaign during the whole stalemate was the activity of the Allied submarines. From the end of April to December the few but brave and stubborn British and French submariners proved that nothing is impossible once one is resolved. In small submarines they often passed through the Dardanelles into the Sea of Marmara on patrol. Later the Turks sealed the strait underwater at its narrowest part with an iron net, but these submarines still charged into the obstruction, going forward or backward until they rammed a way through. In the Sea of Marmara they harassed the Turkish shipping with patrols of one or two submarines for 7 months. They destroyed ships carrying supplies, sank 2 warships lying at Constantinople, attacked the Turkish army’s logistic ships, and made small-scale raids on the coast. Liman von Sanders had to send most of his supplies and reinforcements by way of the Bulair isthmus — the troops going on foot, the supplies by camel or ox cart.

By November it was quite clear that the Allied forces could not move toward Constantinople through the Gallipoli peninsula. This campaign had used nearly 500,000 British and French soldiers, with nearly 250,000 killed and wounded, while the Allied forces still remained where they had been in April. The Turks put in the same number of troops, with the same casualties, but they had held Kilid Bahr, the fortress commanding the way to the Dardanelles and Constantinople. Kitchener very reluctantly ordered the withdrawal from the Gallipoli peninsula.

The ANZAC soldiers very cleverly simulated the effect of the usual rifle and gun fire, and even when their trenches were quite empty they still deceived the enemy. For 5 consecutive nights the troops withdrew on a carefully worked-out timetable, while during the 4 days those left ashore skillfully gave the appearance of a fully manned position. The British snipers’ accurate fire created the conditions for this deception. The Turks, frightened by the British snipers, did not dare to reconnoiter and observe in daytime, and so could not see through the British trick.

After the Turks discovered that the ANZAC forces had left their positions, they came down to reinforce Helles. But the British at Helles also withdrew successfully; although the Turks launched one fierce attack, the British still got away all their infantry and artillery in a little over a week. Like the ANZACs, their success in withdrawing was due in part to the Turks’ fear of the Allied forces’ light-weapons fire, and in part to the fact that the Turks did not really want to hinder the Allies’ withdrawal. But the chief reason for success was careful planning, strict discipline and strict adherence to realistic timetables. The Allied evacuation of the Gallipoli peninsula is regarded as the most brilliant amphibious withdrawal in the history of war.



IV. The Emergence of Anti-Landing Combat and the Development of Its Tactics

Anti-landing combat [Resisting a Hostile Amphibious Landing Battle (FRHALB)], also called combat against enemy amphibious landing, is naval combat organized to resist an enemy’s landing action and to defend a stretch of one’s own coast (or an island or reef). If the landing action of the Anglo-French forces on the Gallipoli (Gelibolu) peninsula from February 19, 1915, to January 9, 1916, was the first typical large-scale landing combat in human history, then the Turkish army’s combat action in resisting the Anglo-French landing in that battle was the first typical large-scale anti-landing combat in human history.

Anti-landing combat is usually organized when one’s forces, especially naval forces, are at a disadvantage. For example, in the Gallipoli anti-landing combat, the Anglo-French forces used in all more than 200 warships of various kinds, while the Turkish army had not one; the forces used by the Anglo-French reached 500,000 at most, while the Turkish army had initially deployed in the Gallipoli area only 1 division of a little over 10,000 men, and at most had 6 divisions of about 60,000 men, so there was no comparison. But the side resisting a landing also has advantages: first, it can use favorable conditions to set up various artificial obstacles to stop or hinder the other side’s landing — for example, the Turkish army laid mines in the strait and covered the minefield with guns, preventing and delaying the Anglo-French landing; second, it can rely on prepared positions to resist the enemy who has landed — for example, the Turkish army used the existing works of the strait’s forts to block the Anglo-French landing, which not only caused the other side heavy casualties but also gained time for committing its reserve; third, it can use favorable conditions of mobility to move forces and weapons to the anti-landing area to block and even counterattack — for example, after ascertaining the main Anglo-French landing areas, the Turkish army moved large numbers of troops to the landing areas to block, and even carried out fairly large-scale counterattacks. It was by using these favorable conditions that the Turkish army finally defeated the Anglo-French landing attack.

Compared with modern naval combat, the greatest change in naval combat of this period was that the fighting distance between the two sides had lengthened, from the original 300–500 meters to 3,000–10,000 meters or even more. In addition, the frequent occurrence in modern naval combat of warships lowering their flags and surrendering under the other side’s blows had almost completely disappeared at this stage, and victory or defeat in naval battle often depended on whether a ship was sunk or destroyed. Whether this is a change brought about by the professionalization of armed forces the author cannot judge, but it already goes beyond the scope of tactics.








1. This is the paddling part of the “wheel boat” of ancient China. It was invented more than 1,200 years ago by the Southern Qi scientist Zu Chongzhi (429–500 CE).



2. A purer iron refined from pig iron, with a carbon content below 0.2%, also called pure iron. Wrought iron has good plasticity and ductility and is easy to forge and weld, but its strength and hardness are low.



3. The “bombs bursting in air” described in the song “The Star-Spangled Banner” by Francis Scott Key (later the U.S. national anthem) were evidently premature bursts caused by too short a fuze.



4. Also rendered in Chinese as “君权级.”



5. This was a large-scale naval battle fought in the Yellow Sea of China on August 10, 1904, between the Japanese Combined Fleet and the Russian Navy’s Pacific Fleet.



6. This was a large-scale naval battle fought in the Tsushima Strait on May 27, 1905, between the Japanese Combined Fleet and the Russian Navy’s Second Pacific Squadron.



7. Later this kind of battleship was usually called the “pre-dreadnought.”



8. The cross-T tactic.





Chapter 11 — The Emergence and Development of Aircraft-Strike Tactics

By the second decade of the 20th century, the battleship, as the main force of naval combat, had ruled the world’s oceans for nearly half a century. With the improvement of its performance it seemed to have become the master of the seas without a “natural enemy.” But before long, the battleship’s standing met a challenge at last.

On July 21, 1921, in Chesapeake Bay in the eastern American state of Virginia, 8 bombers of the U.S. Army Air Service were bombing 3 captured German warships anchored in the bay. Obviously this was a test. It was organized by Brigadier General William Mitchell, Assistant Chief of the U.S. Army Air Service. From the standpoint of the battleship supremacists, Mitchell’s intentions were extremely “sinister”: he wanted to prove that aircraft could sink surface ships and that the battleship, master of the seas, would have no further use.

Many military and government figures were invited to watch this historic bombing test. In the morning, 8 Martin MB-2 bombers took off from Langley base in Virginia, each carrying 8 aerial bombs of 250 pounds (123 kilograms). In the eyes of the battleship supremacists, how could bombers that looked as small as toys sink those huge battleships? According to the plan, the aircraft first “attacked” the battleship Ostfriesland.1 Four aircraft were seen diving with a roar and dropping bombs. Although the bombs did not hit the ship directly and only exploded dully underwater near her, the enormous pressure produced by the underwater explosions easily tore open the steel plates of the battleship’s underwater hull, and gradually the huge hull began to list. Then another 4 aircraft made a supplementary bombing of the Ostfriesland, and 31 minutes later this battleship, displacing 22,800 tons, disappeared from the surface of the sea before the astonished eyes of the onlookers.

About an hour later the other two test targets — the destroyer G-102 and the cruiser Frankfurt — also failed to escape their “doom” and were buried on the seabed.

Two years later, in September 1923, Mitchell staged the same test again in the waters near Cape Hatteras, using 10 bombers with aerial bombs to sink the two retired battleships Virginia and New Jersey, thereby proving once more the correctness of his prediction. Although the ships sunk were all stationary targets and had no antiaircraft fire at all aboard, the results of the tests proved beyond dispute the enormous threat that aircraft posed to ships at sea.

Obviously, this way of attacking surface ships, in which aircraft attack from overhead by dropping free-fall bombs, was a wholly new way of attacking ships that had never existed before. Because the range of an aircraft is much greater than the range of a gun, this method of attack could strike enemy ships effectively outside the effective firing distance of the enemy’s naval guns. This method of naval combat can be called “aircraft-strike tactics.”


[Image — Figure 11.1: The Chesapeake test — the scene of the bombing of the Ostfriesland. A black-and-white photograph of a large battleship with three funnels and a tall mast on the horizon, with a huge dark column of smoke and a white burst of water rising at the left of the ship.]



Because this tactic later became the dominant tactic of a stage of tactical development, that stage can also be called the “aircraft-strike tactics stage” [some foreign researchers call this stage of tactical development the “Age of Aviation”].2 The author believes that, in order both to reflect the tactical characteristics of this stage and to distinguish it from the next stage of tactical development (the missile-strike tactics stage), it seems more appropriate to call this stage of tactical development the “aircraft-strike tactics stage.”

This stage of tactical development is the fourth stage in the development of naval combat.


Section 1: The Aircraft Carrier Becomes the New Capital Ship

Aircraft can of course take off from airfields (bases) on land to attack targets, but if the target is too far away — for example, out on the ocean — then, limited by the aircraft’s range, this tactic simply cannot be carried out; and the ocean was precisely the main area of operations of the ocean-going fleets of the time. Therefore, to use this tactic on the ocean, besides being able to use some island airfields, one needs the help of a floating airfield at sea — the aircraft carrier. Based on this recognition, before the Second World War some far-sighted naval powers began to build aircraft carriers, and this even governed the direction of development of the navy’s capital ships for a considerably long historical period.

In fact, aircraft carriers had already appeared during the First World War, but the carriers of that time were built as take-off platforms for the fleet’s reconnaissance aircraft, and their only role was to provide the fleet with a fast, long-range means of reconnaissance; they were only an auxiliary ship.

For a period after the end of the First World War, in the minds of the chiefs of the world’s navies the navy’s capital ship was still the battleship. In 1922, when the naval powers signed the Washington Naval Treaty, their attention was still fixed on the battleship. They strictly controlled the building of battleships by the various countries, haggling over the tonnage of battleships, the caliber and number of guns, and the number of battleships, yet permitted each signatory to convert 2 battleships into aircraft carriers of 33,000 tons standard displacement. At that time the United States, as host, was building 6 South Dakota-class battleships of 43,200 tons. The Japanese Navy, the American potential opponent in the Pacific, was extremely sensitive to this move by the United States and wanted to use the opportunity of signing the treaty to make the United States give up building these 6 battleships. After repeated bargaining the United States was forced to make a concession and suspend the building of these battleships, but in exchange Japan also had to give up the two Amagi-class battleships of 41,000 tons that it was building. These negotiations led to the birth of the first generation of large attack carriers of the two countries, the American Lexington class and the Japanese Akagi class.


I. Early Aircraft Carriers

The aircraft carrier (Aircraft Carrier), “carrier” for short, is a large surface ship with shipborne aircraft as its main means of attack. On November 14, 1910, the American aviator Eugene Ely flew a Curtiss biplane off the light cruiser USS Birmingham (CS-2) while she was at anchor, and on January 18, 1911, he landed successfully on the armored cruiser USS Pennsylvania (ACR-4), on a wooden runway 31 meters long and 10 meters wide specially converted for the purpose. On May 2, 1912, the Royal Navy lieutenant and aviator Gregory flew a Short S.27 biplane off the battleship Hibernia while she was steaming at 10.5 knots. The first ship able to provide a runway both for take-off and for landing was Britain’s cruiser Furious, whose conversion was completed in April 1918. A 70-meter flight deck for take-off was laid on the forward part of her superstructure, and a 87-meter flight deck was added at the rear and fitted with primitive arresting gear to receive landing aircraft.

Early aircraft carriers were mainly converted from other types of ships. The first true aircraft carrier was Britain’s Argus, converted from the liner Conte Rosso then under construction. Her conversion was completed in September 1918. The flush flight deck was 168 meters long. Below the deck was the hangar, with several elevators that could raise aircraft to the deck. On July 19, 1918, 7 British aircraft took off from the carrier Furious and attacked the German airship base at Tondern in Schleswig-Holstein, the first time that an enemy target was attacked by aircraft flown from an aircraft carrier.

The first American aircraft carrier was the USS Langley (CV-1), formally commissioned on March 20, 1922. The Langley was not built for carrier use from the start; her predecessor was the collier USS Jupiter, launched in 1912. The U.S. Navy took a fancy to her roomy coal holds. In the conversion, the Jupiter’s superstructure and cranes were entirely removed, 13 trusses were erected from stern to bow, and on them was laid a flush flight deck 165.3 meters long and 19.8 meters wide. An aircraft elevator was also installed at the center of the deck. The Langley’s hangar was placed at the rear of the ship; of the original 6 coal bunkers, 4 were converted into hangars, and the rest into aviation-gasoline storage, a magazine and an elevator machinery room.

In July 1917 Britain began to design the world’s first aircraft carrier that was not converted from another type of ship but designed as an aircraft carrier from the start (let us for the moment call it a “purebred” aircraft carrier), and named it the carrier Hermes (transliterated in Chinese as “赫尔姆斯号”), to commemorate the forefather of the aircraft carrier, the world’s first seaplane carrier, Hermes. Because it had been first to own the world’s first carrier, the confident Royal Navy believed that it would also be first to own the world’s first “purebred” carrier; yet the Royal Navy overlooked a rising rival, one more latecomer in the history of carrier development — the Japanese Navy. An important reason for the Japanese Navy’s high rate of development was that it was good at learning from the advanced naval powers and at following the latest developments of advanced navies, and, once it saw the direction, spared no effort, the building of aircraft carriers being no exception. It began designing in 1919, and in 1920 began building its country’s first “purebred” carrier, the Hōshō. Before that, although the carrier Hermes ordered by the Royal Navy had started construction in January 1918, because of the end of the First World War the work visibly slowed and was not finally completed until July 1923. At this time, however, Japan’s Hōshō, thanks to rapid progress of the work, was completed at the end of 1922 and formally entered service. Thus the Japanese Navy, a latecomer that arrived first, completed the world’s first “purebred” carrier before the Royal Navy (see Figure 11.2).


[Image — Figure 11.2: The Japanese aircraft carrier Hōshō. A black-and-white photograph of a carrier seen from the bow quarter, with a flat flight deck, a small island superstructure on the starboard side and a hull slightly offshore from the camera.]



Stimulated by the United States and Japan, Britain, the old-line carrier power, was truly unwilling to be left behind and intended to go on building new carriers. Unfortunately, having been badly weakened in the First World War, it finally chose the scheme of converting the two cruisers Courageous and Glorious into aircraft carriers.


(I) Typical Aircraft Carriers of the 1920s

At the end of the first decade of the 20th century, in the early days of the aircraft carrier, there were still few specially developed carriers, and most carriers of the time were converted from other types of ships. For example, Britain’s carriers Furious, Courageous and Glorious, America’s Lexington class and Japan’s Akagi-class carriers were the typical representatives of the aircraft carriers of this period.

1. Britain’s carrier Furious

The carrier Furious (HMS Furious) was the Royal Navy’s first aircraft carrier in the true sense (see Figure 11.3).

In 1917 Britain decided to convert the Furious, the third ship of the Courageous class of cruisers then under construction, into an aircraft carrier. The conversion was completed in April 1918. The ship’s standard displacement was 19,153 tons and her speed 31.5 knots, and she carried only 10 aircraft: 6 Sopwith Pup fighters and 4 Short 184 seaplanes. Between June 1922 and August 1925 the Furious underwent a still larger conversion in which the bridge, masts, funnel and other structures were removed so that the flight deck ran clear from front to rear, becoming a flush deck 175.6 meters long and 27.7 meters wide, and a two-tier hangar was built, raising the number of aircraft carried to 27–36. In 1939 a third conversion followed, mainly adding a small bridge. The carrier Furious was used mainly for experiments, accumulating experience for the Royal Navy to build more mature carriers later.


[Image — Figure 11.3: The carrier HMS Furious after her 1925 conversion. A black-and-white aerial photograph of a long, flat-decked carrier under way, with a bow wave and a wake, seen from above and slightly astern.]



2. America’s Lexington-class carriers

The Lexington-class carriers were attack carriers converted by the U.S. Navy in the late 1920s from Lexington-class battle cruisers (see Figure 11.4).

The ships of this class had a standard displacement of 36,000 tons, an overall length of 268.4 meters, a maximum speed of 33 knots, and carried 91 aircraft.

Two ships of this class were built: CV-2 Lexington and CV-3 Saratoga. The lead ship, Lexington, formally entered service in December 1927.


[Image — Figure 11.4: The American carrier Lexington. A black-and-white photograph of a carrier seen from the side and slightly ahead, with a high flat flight deck, a tall funnel and island on the right, and a small flag at the bow.]



3. Japan’s Akagi-class carriers

The Akagi-class carriers were attack carriers converted by the Japanese Navy in the late 1920s from Amagi-class capital-ship hulls (see Figure 11.5).

The ships of this class had a standard displacement of 29,500 tons, a main deck 190 meters long and 30.5 meters wide, and a maximum speed of 31.0 knots. Aircraft carried: 91 (including 16 Type 963 fighters, 51 Type 96 torpedo-attack aircraft and 24 Type 96 dive-bombers).

Two ships of this class were built: Akagi and Kaga. The lead ship, Akagi, was completed in 1927.


[Image — Figure 11.5: A Japanese Akagi-class carrier. A black-and-white photograph of a long, dark carrier under way, seen from above and ahead, with a flat flight deck and a small structure on the right.]





(II) Typical Aircraft Carriers of the 1930s

In 1936 the Washington Naval Treaty expired, and the naval powers began a new round of arms race. In this period “purebred” carriers became the mainstream. Among them, Britain’s carrier Ark Royal, America’s Yorktown-class carriers (Yorktown Class aircraft carrier) and Japan’s Sōryū-class and Shōkaku-class carriers were the typical representatives of the carriers of this period.

1. Britain’s Ark Royal-class carriers

The carrier Ark Royal, begun by Britain in 1934, has been called the “prototype of the modern aircraft carrier” (see Figure 11.6).

The ship’s displacement was 23,000 tons (design) / 29,500 tons (full load). She adopted advanced technology such as a high-freeboard hull, a fully enclosed bow, an integrated island superstructure, an enclosed hangar included in the hull structure, a steel flight deck and hydraulic catapults. She could carry 43 aircraft.


[Image — Figure 11.6: The British carrier Ark Royal. A black-and-white photograph of a carrier under way, with a bow wave, seen from the bow quarter, a small aircraft visible flying at the left and an island structure with a mast on the deck.]



2. America’s Yorktown-class carriers

The Yorktown-class carriers (Yorktown Class aircraft carrier) were the first “purebred” large carriers designed and built by the United States (the first “purebred” American carrier was the Ranger-class carrier, but the Ranger class were light carriers), and the third kind of “purebred” carrier the United States built, after the Lexington class and the Ranger class, before the Second World War (see Figure 11.7).


[Image — Figure 11.7: The American carrier Yorktown. A black-and-white photograph of a carrier at anchor seen from the bow quarter, with a flat flight deck, an island with a mast and aircraft visible on the deck.]



The ships of this class had a standard displacement of 20,000 tons, an overall length of 234.85 meters, a maximum speed of 32.5 knots, and could carry 90 aircraft.

Three ships of this class were built. The first two, Yorktown and Enterprise, entered service before the outbreak of the Second World War, while the third ship, Hornet, was built in haste after the Washington Naval Treaty lapsed and entered service just before the outbreak of the Pacific War. Until the Essex-class carriers entered service at the end of 1943, the Yorktown-class carriers had been the main carriers of the U.S. Navy’s Pacific Fleet.

3. Japan’s Sōryū-class carriers

Like America’s Yorktown-class carriers, the Sōryū-class carriers were Japan’s first “purebred” heavy (medium) carriers (the Hōshō mentioned above was only a light carrier). But limited by the Washington Naval Treaty still in force at the time, the ships of this class had a smaller displacement but a higher speed (see Figure 11.8).


[Image — Figure 11.8: The Japanese carrier Sōryū. A black-and-white photograph of a carrier running at speed, throwing up a heavy white bow wave on a dark sea, with a gray, cloudy sky above.]



The ships of this class had a standard displacement of 15,900 tons; overall length 227.35 meters, flight deck length 216.9 meters, beam 27 meters; maximum speed 34.5 knots, endurance 7,680 nautical miles at 18 knots. Aircraft carried: 57 (up to 73), including 16 fighters (4 spares), 12 torpedo-attack aircraft (3 spares), 36 dive-bombers (9 spares) and 9 reconnaissance aircraft. The loading plan for the attack on Pearl Harbor in December 1941: 18 fighters, 18 dive-bombers and 18 torpedo-attack aircraft.

Two ships of this class were built: Sōryū and Hiryū. The lead ship, Sōryū, was launched on December 23, 1935, and completed on December 29, 1937.

4. Japan’s Shōkaku-class carriers

The Shōkaku-class carriers were heavy carriers built by the Japanese Navy in the late 1930s (see Figure 11.9).

Two ships of this class were built: the lead ship Shōkaku (Shokaku) was begun in December 1937 and completed in August 1941; the second ship Zuikaku (Zuikaku) was begun in May 1938 and completed in September 1941.


[Image — Figure 11.9: The Japanese carrier Shōkaku. A black-and-white photograph of a carrier at anchor in calm water, seen from the side, with a long flight deck and a small island structure on the right.]



The ships of this class had a displacement of 25,675 tons (standard) / 32,105 tons (full load); length 257.5 meters / 242.2 meters (flight deck length); beam 26 meters / 29 meters (flight deck width); draft 8.87 meters. Speed 34.2 knots; endurance 9,700 nautical miles at 18 knots; protection: 105 mm on the sides; a hydrophone at the bow for detecting enemy submarines; aircraft: 72 in regular use + 12 spares (including 18 + 2 Type 0 fighters, 27 + 5 Type 97 carrier torpedo-attack aircraft and 27 + 5 Type 99 carrier dive-bombers).

The ships of this class were among the aircraft carriers of the strongest combat capability of the time, and after the Battle of Midway became the main carriers of the Japanese Combined Fleet.

During the Second World War, according to the type of mission they carried out, carriers were usually divided into attack carriers (also called “fleet carriers”), dual-purpose carriers and escort carriers. Of these, attack carriers were usually large carriers, generally of over 25,000 tons displacement and mostly carrying 50–100 aircraft; dual-purpose carriers were usually medium carriers, generally of 15,000–25,000 tons displacement and mostly carrying 40–60 aircraft; and escort carriers were usually small carriers, generally of under 10,000 tons displacement and carrying only 20–30 aircraft.

The carrier’s first achievement in actual combat came on November 11, 1940, when the Royal Navy’s carrier Illustrious sent out torpedo-bombers that raided the Italian fleet lying in the harbor of Taranto and achieved the result of sinking 1 battleship and damaging 3, making the United States and other maritime powers realize that the age of the carrier had come.

The aircraft carrier is a small floating air station, carrying fighters and various attack aircraft to carry out the mission of long-range attack on enemy targets. This makes it possible for the carrier (through its shipborne aircraft) to attack the other side’s targets from the air, especially those far beyond ordinary gun range. The combat radius of the shipborne aircraft taking off from the carrier kept changing the tactical theory of navies; the enemy fleet had to resist the attack of shipborne aircraft at long range without seeing the other side’s ships. This situation completely ended the battleship’s dominant position as the strongest warship at sea.




II. Shipborne Aircraft at the Beginning of the Second World War

The combat capability of an aircraft carrier comes mainly from its shipborne aircraft.

Shipborne aircraft (shipboard aircraft) are naval aircraft based on aircraft carriers or other warships. In the First World War shipborne aircraft were used mainly for reconnaissance at sea, patrol and anti-submarine work. During the Second World War the tactical and technical performance of shipborne aircraft improved greatly, and besides reconnaissance at sea, patrol and anti-submarine work, they were generally used to attack the other side’s air, surface, underwater and ground targets.

First, in the Second World War the performance of shipborne aircraft was roughly equal to that of land-based aircraft of the same type. In order to take off and land on a carrier, the structural strength of shipborne aircraft was generally greater, and the equipment of every kind was better adapted to the marine environment. During the Second World War shipborne aircraft could take off and land normally on a carrier in sea conditions of Beaufort force 4 wind and sea state 2–3. With the help of the carrier’s endurance they could operate far from the mainland, deep in the ocean.

The main mission of shipborne fighter (interceptor) aircraft is air defense and covering other aircraft types in breaking through enemy defenses, and they usually also have a certain capability to attack surface (ground) targets; the main mission of shipborne strike (attack) aircraft is to attack surface (ground) targets, and they usually also have a certain air-combat capability, so as to bring the greatest effectiveness out of a limited number of shipborne aircraft. The carriers of the time could usually carry several dozen shipborne aircraft. Several aircraft types were usually carried at the same time in order to form a comprehensive combat capability. The kinds, numbers and proportions of shipborne aircraft carried by carriers of different tonnages in different countries also differed.

During the Second World War the principal shipborne aircraft were divided into three types: fighters, torpedo-attack aircraft and dive-bombers.


(I) Fighters

The main role of the fighter is to seize local air superiority, cover one’s own attack aircraft as they attack, or stop the other side’s attack aircraft from attacking. Typical shipborne fighters of the early Second World War were Japan’s Type 0 fighter and America’s F4F Wildcat fighter.

1. Japan’s Type 0 fighter

The Type 0 fighter was the Japanese Navy’s fighter produced and equipped in the greatest numbers (see Figure 11.10).

Power of the aircraft: 1,000–1,500 horsepower; maximum airspeed: 518–571 km/h; ceiling: 10,000 meters; maximum range: 3,000 kilometers; armament: 2 20 mm cannon, 2 7.7 mm machine guns, and 2 60-kilogram bombs.

A total of 10,449 of these aircraft were produced.


[Image — Figure 11.10: The Japanese Type 0 fighter. A black-and-white photograph of a dark monoplane banking in flight seen from above, with white-outlined round markings on the wings and fuselage and a three-bladed propeller.]



Technically speaking, the greatest characteristic of the Type 0 fighter was its light weight. In the early period of the Second World War the Type 0 fighter overwhelmed American fighters with its high rate of climb, small turning radius, high speed, long range and other characteristics. But in the middle of the war, as new American fighters entered the battlefield one after another, and especially after a Type 0 fighter was captured intact and its weaknesses of thin armor and no self-sealing fuel tanks were exposed, the Type 0’s advantages gradually disappeared. American pilots even jokingly called it the “flying lighter.” In the later period of the war the Type 0 fighter had declined to the point of being the main type with which the “Kamikaze Special Attack Corps” carried out suicide attacks.

2. America’s F4F Wildcat fighter

The F4F Wildcat fighter was the main shipborne fighter of the U.S. Navy and Marine Corps at the outbreak of the Second World War (see Figure 11.11).


[Image — Figure 11.11: The American F4F Wildcat fighter. A black-and-white photograph of a dark single-engine fighter in flight seen from the side, with “MARINES” and a star-and-bar insignia on the fuselage and the letters “LF” near the tail.]



Power of the aircraft: 1,200–2,000 horsepower; maximum airspeed: 512 km/h; practical ceiling: 12,010 meters; range: 1,239 kilometers; armament: 6 12.7 mm machine guns and 2 45-kilogram bombs.



(II) Torpedo-Attack Aircraft

The torpedo-attack aircraft is an aircraft that attacks the other side’s ships by dropping torpedoes, and is a type peculiar to shipborne aircraft. The usual method of attack is flying at low altitude and dropping the torpedo in level flight. Typical shipborne torpedo-attack aircraft of the early Second World War were the Japanese Type 97 torpedo-attack aircraft and the American TB-D Devastator torpedo-attack aircraft.

1. Japan’s Type 97 torpedo-attack aircraft

The Type 97 torpedo-attack aircraft (called by the Japanese forces the “Type 97 carrier attack aircraft”) was a type developed by the Japanese Navy in the late 1930s (see Figure 11.12).


[Image — Figure 11.12: The Japanese Type 97 torpedo-attack aircraft. A black-and-white photograph of a dark monoplane in flight seen from the side and slightly below, with a torpedo slung under the fuselage and two more aircraft visible in the background at the lower left.]



The aircraft’s maximum speed: 377 km/h; maximum range: 1,993 kilometers; combat radius: 865 kilometers.

Attack weapons: the belly bomb rack (total load 1,521 kilograms) could be fitted with 1 Type 91 torpedo, or 1 800-kilogram bomb, or 1 500-kilogram bomb, or 2 250-kilogram bombs, or 6 60-kilogram bombs.

Defensive armament: 1 7.7 mm machine gun.

Crew: 3.

2. America’s TB-D Devastator torpedo-attack aircraft

The TB-D Devastator torpedo-attack aircraft (TB is the abbreviation of Torpedo-Bombing, literally “torpedo-bomber”; this book adopts a free translation, that is, torpedo-attack aircraft) was a type developed by the U.S. Navy in the mid-1930s (see Figure 11.13).

The aircraft’s maximum speed: 321 km/h; maximum range: 700 kilometers (with torpedo) / 1,126.5 kilometers (with bombs); practical ceiling 6,000 meters.

Attack weapons: 1 Mk 13 torpedo (907 kilograms), or 1 bomb of 227–454 kilograms (500–1,000 pounds) or 12 bombs of 45 kilograms (100 pounds).

Defensive armament: two 7.62 mm machine guns (later changed to a 12.7 mm Browning M2 machine gun).

Crew: 3.


[Image — Figure 11.13: The American TB-D Devastator torpedo-attack aircraft. A black-and-white photograph of a dark monoplane in flight seen from the side, with a long canopy, a torpedo slung beneath the fuselage and a white star roundel on the fuselage.]





(III) Dive-Bombers

The dive-bomber is an aircraft that attacks the other side’s ships (or other targets) by diving from high or medium altitude and dropping bombs. Typical shipborne dive-bombers of the early Second World War were the Japanese Type 99 dive-bomber and the American SB-D Dauntless dive-bomber.

1. Japan’s Type 99 dive-bomber

The Type 99 carrier dive-bomber (called by the Japanese forces the “Type 99 carrier bomber”) was a type developed by the Japanese Navy in the late 1930s (see Figure 11.14). About 1,500 were produced in all variants.


[Image — Figure 11.14: The Japanese Type 99 dive-bomber. A black-and-white photograph of a light-colored monoplane in flight seen from the side and slightly below, with fixed spatted landing gear, a dark cowling and an “AI-208” tail marking.]



The aircraft’s maximum speed: 428 km/h; maximum range: 1,470 kilometers.

Attack weapons: 1 250-kilogram bomb (the later D3A2 could carry 2 additional 60-kilogram bombs).

Defensive armament: 3 7.7 mm machine guns.

Crew: 2.

2. America’s SB-D Dauntless dive-bomber

The SB-D Dauntless dive-bomber (SB is the abbreviation of Scout-Bombing, literally “scout-bomber”; this book likewise adopts a free translation, that is, scout–dive-bomber) was a type developed by the U.S. forces in the mid-1930s (see Figure 11.15).


[Image — Figure 11.15: The American SB-D Dauntless dive-bomber. A black-and-white photograph of a dark monoplane in flight seen from the front and slightly below, with a three-bladed propeller and a star on the wing.]



The aircraft’s maximum speed: 407 km/h; maximum range: 2,222 kilometers.

Attack weapons: 1 bomb of not more than 726 kilograms, or 1 100-pound (45-kilogram) bomb under each wing, or depth bombs.

Defensive armament: the SB-D-1 had 2 12.7 mm machine guns and one 7.62 mm machine gun firing to the rear.

Crew: 2.





Section 2: Aircraft-Strike Tactics Become the Dominant Tactics

Besides the five naval battles in which aircraft-strike tactics were used before 1942,4 two successive large-scale naval battles in May–June 1942 made aircraft-strike tactics the dominant tactics of naval combat in this stage of tactical development.


I. The Battle of the Coral Sea

The Battle of the Coral Sea was a naval battle fought in the Pacific theater of the Second World War between American and Japanese carrier formations in the waters of the Coral Sea in May 1942.

The Japanese forces intended to land at Tulagi and Port Moresby. Their naval formation was divided into two parts, the direct covering force and the mobile force. The direct covering force was made up of the light carrier Shōhō, 4 heavy cruisers (Aoba, Kako, Kinugasa and Furutaka) and 1 destroyer. Its mission was to depart Rabaul on April 28 with the South Seas Detachment of the army embarked, first supporting its landing at Tulagi, and then turning west to support the landing operation at Port Moresby. The mobile force was made up of the 2 large carriers of the Fifth Carrier Division (Zuikaku and Shōkaku), the 3 heavy cruisers of the Fifth Cruiser Division (Myōkō, Haguro and Ashigara) and 6 destroyers, and its mission was to depart the Truk base on April 30 and May 1, respectively, to support the landing troops’ operation at Port Moresby.

In addition, more than 90 Type 1 land-based attack aircraft stationed at Rabaul supported the operation.

The American forces intended to stop the Japanese landing. The American forces taking part were organized as “Task Force 17,” which was specifically divided into three parts: an attack group, a support group and a carrier task group. The attack group was made up of 5 cruisers (Minneapolis, New Orleans, Astoria, Chester and Portland) and 5 destroyers. The support group was made up of 3 cruisers (Australia, Chicago and Hobart) and 2 destroyers. The carrier task group was made up of 2 carriers (Lexington and Yorktown) and 4 destroyers. The cruisers and destroyers of the attack group and the support group formed a circular screen for the two carriers.

In early May the Japanese carriers Shōkaku and Zuikaku (together carrying 125 shipborne aircraft), 3 heavy cruisers and 6 destroyers set out from Truk, and the light carrier Shōhō, 4 heavy cruisers and 1 destroyer sailed from Rabaul to cover the landing convoy as it steamed toward its objective.

After intercepting intelligence on the Japanese action, the Americans at once sent out Task Force 17 to intercept in the Coral Sea (see Figure 11.16).


[Image — Figure 11.16: The Battle of the Coral Sea (May 4–8, 1942). A small map with Chinese labels showing New Guinea at the upper left, the Solomon Islands arcing across the top and the northeast coast of Australia at the bottom, with the heavy tracks of the opposing carrier forces drawn as solid and dashed lines and arrows, and a frame around the sea area.]



The first fight took place on May 4. When Fletcher received word that the Japanese were landing at Tulagi, his carrier Yorktown was still on the sea about 160 kilometers west of the refueling rendezvous. He at once broke off refueling and ordered the fleet north toward the central Solomons at 26 knots. At dawn on May 4 the Yorktown reached the sea about 160 kilometers southwest of Guadalcanal, and the fighter pilots who took off from the carrier found the Japanese landing force in the waters near Tulagi and at once launched a series of attacks on it, destroying seaplanes; they sent back exaggerated reports, and Fletcher gleefully reported the happy news of victory to Pearl Harbor, after which the American fleet also moved west toward Port Moresby. Nimitz later reassessed the Tulagi fighting: “Judged by the ammunition expended and the results obtained, this battle was certainly disappointing.” Another mistake of this attack was that it exposed the strength and approximate position of the American forces; before this battle the Americans had held the initiative in intelligence, and after the Tulagi raid the two sides were even in intelligence.

On May 6, under the cover of thick cloud, the American heavy cruisers and the carrier Lexington joined up and refueled. The latest intelligence from Pearl Harbor showed that the troops the Japanese were preparing to land at Port Moresby would pass through the Louisiade Archipelago the next day under the cover of two carriers. The American fleet therefore steamed west into the Coral Sea. The Americans did not know that the fleet had already been spotted that afternoon by a Japanese seaplane. On learning that two American carriers were on their way to intercept the Japanese formation invading Port Moresby, the Japanese headquarters urgently ordered the transport convoy to stop advancing at once and summoned the mobile force to strike. The mobile force, with the Shōkaku and Zuikaku as its main strength, was refueling south of Guadalcanal when it received the order, and by the time it had completed battle preparations and narrowed the distance between the Japanese and American fleets to where an assault could be made, the fleet happened to meet thick cloud and mist. The Japanese fleet therefore continued refueling and waited for dawn to give chase.

At about 4 o’clock on May 7, having learned the general direction of the American fleet, the Japanese mobile force sent out 12 shipborne aircraft in 6 groups to search for the enemy between bearings 180 and 270 degrees to a distance of 250 nautical miles. At 5:45 a scout plane searching to the south reported: “Sighted enemy carrier and cruiser, one of each.” Between 6:00 and 6:15 the Japanese fleet launched in succession, from the Zuikaku, 9 Type 0 fighters, 17 Type 99 dive-bombers and 11 Type 97 torpedo-attack aircraft, and from the Shōkaku, 9 Type 0 fighters, 19 Type 99 dive-bombers and 13 Type 97 torpedo-attack aircraft, 78 aircraft in all, which flew toward the target sea area. But when they reached the target they found it was not the American carrier formation at all but the oiler Neosho and the destroyer Sims, which had parted from Fletcher’s main body on the afternoon of the 6th. The Japanese aircraft searched the nearby sea repeatedly for two hours and still found no other target. At 9:15 they began to return, and, apart from the torpedo-attack aircraft, 36 dive-bombers very reluctantly attacked the originally discovered targets between 9:26 and 9:40. The Sims was hit by 3 250-kilogram bombs, 2 of which exploded in the engine room, and sank in less than 60 seconds. The Neosho was hit by 7 bombs and drifted burning on the sea for several days before sinking.

At this time the main body of the American carriers, after parting from the oiler, was steaming west in order to intercept the Japanese landing fleet, but the American fleet made the same mistake and did not find the Japanese mobile force. Two hours after dawn a patrol plane from the Lexington sent back the report “Sighted two carriers and four heavy cruisers.” The Americans thought this was the Japanese carrier force and decided to attack with everything. The Lexington sent out 28 SB-D dive-bombers, 12 TB-D torpedo-attack aircraft and 10 F4F fighters, and the Yorktown sent out 25 SB-D dive-bombers, 10 TB-D torpedo-attack aircraft and 8 F4F fighters, 93 shipborne aircraft in all flying one after another to the target. Over the target they found it was only the covering force of the Japanese landing, which, because of a coding error, had been exaggerated into a strike force. But the Americans still found a target worth attacking in the exaggerated fleet — the carrier Shōhō (displacement 13,000 tons). After half an hour of attacks in turn by 93 American fighters and attack aircraft, the Shōhō was hit by 13 bombs and 7 torpedoes, and her captain, Izawa, ordered the ship abandoned. A few minutes later the Shōhō sank, leaving only a mass of black smoke and an oil slick spreading over the sea, marking the Japanese navy’s loss of its first large ship here.

Having learned the approximate position of the opponent, the Japanese Combined Fleet, which was looking for its rival, should have launched its shipborne aircraft at once, but it now faced a thorny problem: if they took off now (at 14:00), they could not return until after 18:00 (two hours after sunset), which in 1942 was not an easy decision to make; yet Rear Admiral Hara Chūichi of the Fifth Carrier Division still sent out 12 Type 99 dive-bombers and 15 Type 97 torpedo-attack aircraft, which left the ships at 14:15 and flew toward the expected target. At dusk these aircraft actually flew over the American fleet, but because of the weather they did not find the target, and only on the return flight did they discover the American fleet, but by then they had dropped their bombs and were intercepted by American F4F Wildcat fighters. In the dusk several lost Japanese aircraft mistakenly tried to land on the American carrier Yorktown. But, because the recognition signal was wrong, one of them was shot down by gunfire and the others fled in panic into the night sky. This made Fletcher realize at once that the Japanese carriers were nearby and that the duel between carriers that would decide the result of this naval battle must take place the next day.

In the last hour before sunrise on May 8, the same preparations were going on aboard the 4 carriers of the two sides within 200 nautical miles in the Coral Sea; the only difference was perhaps that the American fliers were given chocolate while the Japanese fliers were given rice cakes. The scout planes of both sides had set out well before sunrise. Fate decreed that the searching aircraft would almost simultaneously find each other’s targets. At 8:15 the American scout plane flying farthest north sent back a report: the enemy carrier task force was steaming south at 25 knots, about 280 kilometers northeast of the Lexington. Only a few minutes later the radios of the American carriers received the gleeful report of the Japanese, and obviously they too had been discovered. The Yorktown and the Lexington then launched 15 F4F fighters, 46 SB-D dive-bombers and 21 TB-D torpedo-attack aircraft, 82 aircraft in all, which flew toward the Japanese fleet. One hour 45 minutes later the American air formations found the Shōkaku and Zuikaku, which were steaming southeast, the two carriers about 13 kilometers apart, each escorted by two heavy cruisers and several destroyers.

Just as the American TB-D torpedo-attack aircraft, SB-D dive-bombers and F4F fighters were organizing their attack amid banks of cumulus cloud, the Shōkaku launched more fighters, while the Zuikaku steamed into a nearby sea where it was raining hard. Facing a real enemy, the American fliers, in their first fight, were thrown into confusion. The TB-D torpedo-attack aircraft and SB-D dive-bombers were simply no match for the Japanese Type 0 fighters, the attack formations were scattered and lacked mutual coordination, the torpedoes dropped were far from the target, and the bombing hit rate was also low; only two bombs hit the Shōkaku, on whose flight deck a fire broke out because of leaking fuel oil. More than ten minutes later the aircraft that had taken off from the Lexington also arrived, but could not find the Zuikaku group hiding beneath the thick cloud layer. 15 SB-D dive-bombers at last found a target, but they had only 6 F4F Wildcat fighters covering them, and their attack scored only 1 hit and was soon broken up by Type 0 fighters, and the TB-D torpedo-attack aircraft’s attack again failed. The American fliers’ reports, however, were not like this. Lieutenant Taylor said optimistically after the first attack: “The port side of the enemy carrier, from 50 to 100 feet fore and aft, from the waterline to the flight deck, was a sea of fire … 15 minutes after the attack began, when I last saw this carrier, the fire was burning fiercely. I am sure it was very severely damaged and finally sank.”

When the remaining 43 American aircraft returned, they found that their Japanese opponent could still launch an even more effective attack. Because it was equipped with air-search radar, the fighter director of the carrier Lexington knew of their arrival when the enemy aircraft were still more than 110 kilometers away to the northeast, and at once launched fighters to intercept. But the 69 shipborne aircraft of the Japanese Fifth Carrier Division had already split into 3 groups before being intercepted, and the American fighters did not find all of the incoming Japanese aircraft. The Japanese Type 97 torpedo-attack formation first arrived over the Yorktown and dropped 8 torpedoes on her port side, and the ship maneuvered nimbly and successfully avoided the Japanese torpedoes. The Japanese attack did not succeed. But, as a result of the two carriers in the circular screen each maneuvering to evade on their own, the distance between the two ships quickly widened, and the escort ships were also split in two accordingly, weakening the antiaircraft defense and giving the Japanese aircraft an opening. The Japanese Type 99 dive-bomber formation arriving afterward also dived on the Yorktown. One 800-pound bomb hit the flight deck near the bridge, but the ship could still go on fighting. Then the Japanese Type 97 torpedo-aircraft formation began to attack the Lexington, splitting into two groups, and dropped torpedoes from both sides of the ship, from an altitude of 15–70 meters at a range of 1,000–1,500 meters. Because of her large tonnage and large turning radius the Lexington was clumsy in turning, and of the 13 torpedoes dropped by the Japanese aircraft, 2 hit her port side, flooding her boiler rooms. As the Lexington was desperately evading torpedoes, the Japanese Type 99 dive-bomber formation began to attack her too, and 2 more bombs hit the target. This engagement lasted only 13 minutes, and when the Japanese aircraft withdrew from the fight the fliers reported gleefully that they had avenged the sinking of the Shōhō the day before and had sunk, without a doubt, one “large carrier” and one “medium carrier.”

In fact, although the Lexington, hit by torpedoes and bombs, took a 7-degree list, she recovered her balance after adjusting her fuel distribution and went on receiving returning aircraft and refueling fighters. But later, because of leaking fuel, a sudden explosion occurred within the Lexington and started a great fire, which spread so quickly that it could not be controlled. At about 15:00 the captain ordered all hands to abandon ship. At about 17:00 the destroyer Phelps was ordered to torpedo her, and the Lexington sank at 17:56. The 36 aircraft that had already landed on the ship sank into the sea with her. Although the carrier Yorktown still had 27 dive-bombers and torpedo-attack aircraft and 12 fighters, night had fallen and the Americans had no intention of fighting again, and so withdrew from the battlefield. The next day, when the Japanese fliers from the Zuikaku reconnoitered again in order to pursue the American ships, there was only the oil slick left on the sea from the sinking of the Lexington.

In this battle the Americans lost 1 large carrier (the Lexington), 1 oiler and 1 destroyer, 66 aircraft, and 543 men killed, and the carrier Yorktown was also heavily damaged. The Japanese lost 1 light carrier (the Shōhō), 77 aircraft and 1,074 men killed, and the heavy carrier (the Shōkaku) was heavily damaged. The two sides fought to a draw.

The Battle of the Coral Sea was the first large-scale battle in human history in which the naval formations of the two sides fought solely with shipborne aircraft, beyond the gun range of each other’s ships.



II. The Battle of Midway

The Battle of Midway was an important battle fought between the main naval forces of Japan and the United States on June 4, 1942, in the waters off Midway Island during the Second World War.

The Japanese intended to seize Midway and at the same time destroy the remaining forces of the American Pacific Fleet. Their formation was organized into four parts, including the mobile force (First Carrier Fleet), the landing force (Second Fleet) and the northern force (Fifth Fleet), of which the mobile force (carrying the First Carrier Fleet’s air groups) was the main strength. Because the Americans had broken the Japanese Navy’s JN-25 communications code, they knew the Japanese campaign plan like the palm of their hand (but that was all; they did not know the Japanese specific tactical plans, which were drawn up on the spot by the Japanese tactical commanders). The Americans intended to stop the Japanese seizure of the island. The main body of their Pacific Fleet was deployed in the sea area near Midway Island.

After a long-distance maneuver, the mobile force of the Japanese Combined Fleet (First Carrier Fleet) arrived in the sea area about 200 nautical miles northwest of Midway Island (see Figure 11.17).

In the early hours of June 4, the Japanese first attack wave, 36 Type 99 dive-bombers, 36 Type 97 torpedo-bombers and 36 Type 0 fighters, took off simultaneously from the 4 carriers, and 108 shipborne aircraft set out under the leadership of Lieutenant Tomonaga to attack Midway Island. At the same time Nagumo ordered scout planes to search the sea to the east and south, and brought the second attack wave up to the flight deck, ready to meet the American fleet. But 2 scout planes of the cruiser Tone, because of a catapult fault, were delayed half an hour in taking off, and 1 scout plane that took off from the cruiser Chikuma had engine trouble and turned back midway (this aircraft’s search assignment happened to be the sea area where the American task force lay), which planted the seeds of disaster for the Japanese fleet.


[Image — Figure 11.17: The Battle of Midway (June 4, 1942). A small map with Chinese labels showing the tracks of the two sides’ forces as solid and dashed lines and arrows, with time marks along the tracks, small ship symbols and a scale bar at the lower right.]



At dawn on June 4 an American Catalina reconnaissance plane that had taken off from Midway Island sent back the report “Sighted Japanese aircraft carriers” (the Japanese fleet was west of the American fleet, the two sides only 248 nautical miles apart), and Rear Admiral Spruance at once reacted and prepared to attack the Japanese carriers.

On the morning of June 4 the Japanese shipborne aircraft made a violent air raid on Midway Island. Because preparations had already been made, all the American fighters stationed on Midway Island rose to meet the incoming Japanese fighters. American bombers, including B-17 bombers, also launched counterattacks on the Japanese fleet.

At 7:00 sharp Lieutenant Tomonaga’s first attack wave was about to begin returning, and he sent Nagumo a telegram saying a second attack was needed.

At 7:06, an air group made up of 117 F4F fighters, TB-D torpedo-attack aircraft and SB-D dive-bombers took off from Rear Admiral Spruance’s Task Force 16, the carriers Hornet and Enterprise, and flew toward Nagumo’s fleet, more than 200 nautical miles away. At 8:40 Task Force 17 under Rear Admiral Fletcher, 15 nautical miles away, also launched 35 aircraft from the Yorktown.

At 7:10, the first 10 American TB-D torpedo-attack aircraft taking off from Midway Island appeared over Nagumo’s fleet. The American aircraft rushed at the Japanese carriers in single column. Under interception by Japanese Type 0 fighters and violent Japanese antiaircraft fire, 7 were soon shot down. Tomonaga’s report and the American aircraft’s attack made Nagumo believe that Midway’s defenses were still very strong, and so he decided to change the aircraft originally prepared for use against the American fleet into a second bombing of Midway Island. At this time he still had not found the American fleet.

At 7:15 Nagumo ordered the Akagi and the Kaga to send the aircraft already armed with torpedoes on their decks down to the hangars to remove the torpedoes and rearm with high-explosive bombs for attack on ground targets.

At 7:30 Nagumo received a telegram from the scout plane of the Tone that had taken off half an hour late, reporting 10 American warships about 240 nautical miles from Midway Island. Nagumo ordered that scout plane to go on and find out whether the enemy fleet had carriers, and at the same time ordered the changing of the loads on the torpedo aircraft suspended. While Nagumo was waiting for the result of the scout plane’s reconnaissance, the alarm sounded in the air once more. More than 40 American B-17 bombers and dive-bombers that had taken off from Midway Island rushed at Nagumo’s fleet. Because they had no fighter cover they were soon driven off by the Type 0 fighters Nagumo sent out.

At 8:15 Nagumo at last received the report from the scout plane: there was indeed a carrier in the American fleet. Nagumo ordered the ships to stop loading bombs, and the aircraft were sent back to the hangars to be refitted with torpedoes again. All was confusion on the decks of the Japanese carriers, and, to save time, the bombs that had been removed were stacked on the decks.

At 8:30 the first attack wave that had raided Midway Island returned to the sky over the Japanese fleet. The fighters protecting the carriers also needed to land and refuel. Nagumo was in a dilemma. Rear Admiral Yamaguchi, commander of the Second Carrier Division, proposed to Nagumo “order the strike force to take off at once.” The refitting of the second wave of attack aircraft with torpedoes had not yet been completed, and if an attack were launched at once there would be no fighters to escort them. Moreover, the flight decks were occupied by the aircraft taking off, so that the first attack wave with empty fuel tanks would fall into the sea. Nagumo decided to put the attack time off, first recovering the aircraft that had raided Midway and intercepted the American attack groups, and then reorganizing his forces to attack the American task force.

At 8:37 the returning aircraft began to land one after another on the flight decks of the four carriers.

At 9:18 all the aircraft were ready to take off. Nagumo ordered the fleet to steam north at 30 knots to avoid the American aircraft that would come again, and at the same time to prepare to attack the American task force with all strength.

At 9:20 the fighters covering the Japanese fleet began to take off.

At 9:25 a formation of 15 TB-D Devastator torpedo-attack aircraft that had taken off from the Hornet found Nagumo’s fleet. Unfortunately their fuel was nearly exhausted and they had no fighter escort. In a suicidal attack they were all shot down by Type 0 fighters and antiaircraft fire, and all 30 airmen but 1 perished.

At 9:30, 28 American TB-D torpedo-attack aircraft that had taken off from the Enterprise and the Yorktown came following one after another and attacked the Sōryū and the Hiryū. But they were heavily mauled during the attack, losing 20 torpedo-attack aircraft, and not one of the torpedoes they dropped hit.

At 10:20, just as the Japanese fighters were busy chasing the American TB-D torpedo-attack aircraft at low altitude, 33 SB-D Dauntless dive-bombers that had taken off from the Enterprise, led by Lieutenant Commander Clarence McClusky, suddenly appeared at about 4,500 meters above Nagumo’s fleet. At this time the Japanese carriers were turning into the wind and were in an extremely vulnerable position, with only a few Type 0 fighters parked on their decks.

At 10:24, just as the first relief Japanese fighter left the flight deck, the 33 SB-D Dauntless dive-bombers split into two squadrons and began to attack the carriers Akagi and Kaga respectively (at this time those two ships had not yet completed preparations for the attack formations to take off), and following close behind came 17 SB-D Dauntless dive-bombers that had taken off from the carrier Yorktown and attacked the carrier Sōryū in particular. Because there was no interception by Japanese aircraft, the American aircraft attacked very accurately, and within a few minutes 3 Japanese carriers were all hit. The explosions of the bombs set off great explosions of the ammunition and fuel on the Japanese carriers’ decks, and in an instant the 3 carriers turned into three great balls of fire, the flames reaching the clouds, and within a short 5 minutes the 3 Japanese carriers were completely wrecked.

At 10:40 Rear Admiral Yamaguchi Tamon, commander of the Japanese Second Carrier Division, who had taken over command of the air fight, launched a counterattack: an attack formation made up of 18 Type 99 dive-bombers and 6 Type 0 fighters took off from the carrier Hiryū. On the way to the target they found a group of American attack aircraft returning, and quietly followed them, and after successfully finding the carrier Yorktown they attacked at once. 3 bombs hit the Yorktown. Although she was damaged, through the efforts of the American crew’s emergency repairs the Yorktown recovered her ability to sail.

At 11:30 Nagumo and his staff transferred to the cruiser Nagara and began to rally the remaining ships.

At 13:40 10 Type 97 torpedo-attack aircraft and 6 Type 0 fighters that had taken off from the Japanese carrier Hiryū again flew over the Yorktown and launched a second attack on the damaged Yorktown (the attack formation was commanded by Tomonaga). This time the Yorktown was not so lucky: she was hit by two torpedoes, two great holes were torn open near the port side and her hull jammed. Rear Admiral Fletcher was forced to transfer to a cruiser and hand command over to Rear Admiral Spruance.

At 14:45 an American scout plane found the Japanese carrier Hiryū, and Spruance at once ordered 30 SB-D Dauntless dive-bombers on the carriers Enterprise and Hornet to take off and attack the Hiryū.

At 15:00 the captain of the American Yorktown, Buckmaster, was forced to order the ship abandoned. But an hour passed and she did not sink, so the Americans returned to the ship and tried to tow her back to Pearl Harbor with a tug.

At 16:45 the dive-bombers of the American carrier Enterprise successfully attacked the Japanese carrier Hiryū, the last one left. The Hiryū was hit by 4 bombs and was a sea of fire. Obviously she too was wrecked.

At about 19:00 the wrecked Japanese carriers Sōryū and Kaga sank one after another.

At 2:55 on June 5 Admiral Yamamoto, commander of the Japanese Combined Fleet, ordered: “Cancel the occupation operation against Midway.” During the night of June 5 the two Japanese heavy cruisers Mogami and Mikuma collided with each other in a thick fog while turning, the Mogami was heavily damaged, and the Mikuma stayed to accompany her.

At 3:50 the Japanese were forced to abandon the wrecked carrier Akagi, and, to keep her from falling into American hands, Yamamoto ordered the destroyer Nowaki to sink her by torpedo.

At 5:10 the Hiryū, which could not be saved, was also sunk by torpedoes fired by Japanese destroyers. Her captain, Captain Kaku Tomeo, and Rear Admiral Yamaguchi Tamon, commander of the Second Carrier Division, went to the bottom of the sea with the ship.

After daybreak American aircraft bombed, wave after wave, the damaged, straggling Japanese Mogami and her escort the cruiser Mikuma. The Mikuma was buried on the seabed; the badly damaged Mogami, on the contrary, escaped a great disaster and struggled back to the Truk base. After the attack was over the American task force at once withdrew from the battlefield.

At 13:00 the Japanese submarine I-168 discovered the Yorktown under tow and at once fired 4 torpedoes, of which 2 hit the Yorktown and 1 hit the escorting destroyer Hammann (DD-412 USS Hammann), and the two ships sank in succession.

The Battle of Midway at last came to an end.

In this battle the United States lost 1 large carrier (the Yorktown), 1 destroyer (the Hammann), 147 aircraft (mostly shot down) and 307 men killed. Japan lost 4 heavy carriers (the Akagi, Kaga, Sōryū and Hiryū), 1 heavy cruiser (the Mikuma), 332 aircraft (including spares, about 280 destroyed aboard the carriers and only 42 shot down in the air) and 3,500 men killed. Obviously the Americans won a great victory.

The Battle of Midway was the largest naval battle in the Pacific theater before the middle of the Second World War (June 1942). This naval battle marked the fact that aircraft-strike tactics had become the dominant tactics of naval combat at that time.




Section 3: Maritime Formations Using Aircraft-Strike Tactics

The naval formation is the material basis for the use of naval tactics, and the organization of the formation also reflects to a certain degree the problems naval tactics faced.

At that time there were three factors affecting the naval formation. The first was a question of concept, that is, who was the core of the naval formation. Although on December 7, 1941, Yamamoto Isoroku led the Japanese Combined Fleet, with carriers as its main force, in a surprise attack on the American Pacific Fleet’s base at Pearl Harbor and won a great victory, throughout 1942 Yamamoto Isoroku still held that the main force of naval combat was the battleship and that the carrier was only an effective raiding weapon. In fleet naval combat the carrier should protect the battleship rather than the battleship providing cover for the carrier, and this determined that the Japanese Navy could use only cruisers or destroyers, not battleships, to escort carriers. Not until after Yamamoto’s death in April 1943 did the Japanese Combined Fleet regard the carrier as the core of the fleet. On the American side, by contrast, who was the core of the naval formation had never been a question. After the attack on Pearl Harbor, the carriers, the only ones left, naturally became the core of the American Pacific Fleet, and this was never shaken; the second was the concept of employing carriers. Although after the middle of 1943 the Japanese navy had come to regard the carrier as the core of the fleet, it still looked on it only as an effective raiding weapon. The Japanese employment of carriers rested on carrying out surprise attack, which was reflected in the formations: Japanese carrier formations were mostly “single-carrier formations,” because the Japanese held that in a surprise attack one carrier (through its shipborne aircraft) could be sure of sinking one carrier of the other side of the same class, and that organizing single-carrier formations gave more chances for surprise attack. Unlike the Japanese, the Americans in employing carriers stressed bringing out their “combat function,” that is, fighting on equal terms. Under such conditions numbers are often decisive, and so the American carrier formations were often “multi-carrier formations.” From 1943, because more carriers were being organized into the Pacific Fleet, the Americans, for convenience of use, fixedly organized carriers into three levels: task force, task group and task unit. A carrier task force was generally made up of 2–3 task groups, and under special circumstances could be increased, having at most been organized into 5 task groups. A task unit was usually organized with 2–4 attack carriers as its core. The third factor was the question of escort forces. Obviously, when escort forces are sufficient, every carrier should be organized with its own escort formation. In this way the take-off and landing of the carrier’s shipborne aircraft are more efficient and better meet the requirement of striking first. For example, the Japanese carrier Zuikaku in the Battle of the Coral Sea and the American carrier Saratoga in the Naval Battle of the Eastern Solomons used the formation form of “single carrier + escort ships.” When escort forces were insufficient, it was a natural choice for several carriers carrying out the same mission to share one escort formation. In this case the carriers were each 20–35 kilometers (10–20 nautical miles) apart. For example, in the Battle of Midway, because of insufficient escort forces, the Japanese 3 carriers used the method of sharing an escort formation. By 1944, because cruisers and destroyers had been lost in large numbers, the Japanese were even more seriously short of escort ships, and when several carriers put to sea the method of sharing an escort formation became the standard escort formation of Japanese carriers. From 1943, sharing an escort formation also became the usual practice of American carrier formations. As stated above, this was not because the number of escort ships was insufficient but because of the concept of concentrated use of carriers. The escort ships were directly subordinate to the task unit, and 2–4 carriers regularly used one escort formation.



Section 4: The Development of Aircraft-Strike Tactics

After the Battle of Midway all debate over who the protagonist of naval combat was fell silent. Aircraft-strike tactics became, beyond dispute, the dominant tactics of naval combat on the oceans. At the same time, it also became the consensus of the navies of all countries that naval combat on an ocean where no islands could be used had to rely on aircraft carriers. Without carriers, a fleet on the ocean would be in a situation of having neither effective attack capability nor effective means of defense. It was precisely in this sense that, in naval combat on the ocean, aircraft-strike tactics and carrier tactics had the same meaning, and the core content of fleet tactics in this period was, rather than aircraft-strike tactics, better said to be simply carrier tactics.


I. Carriers and Shipborne Aircraft in the Middle and Late Second World War

In the middle and late Second World War the only ones to go on developing carriers and shipborne aircraft were the U.S. Navy, then locked in fierce battle in the Pacific, and its opponent the Japanese Navy.


(I) American Carriers and Shipborne Aircraft

The Essex-class carriers, begun in 1942, were the attack carriers the United States built in the greatest numbers during the Second World War (10 were laid down in 1942 alone), and at the most the U.S. Navy held 24; they were the absolute mainstay of the American carriers in the middle and late Second World War (see Figure 11.18).

The Essex-class carriers were an improved, enlarged version of the Yorktown class, with a standard displacement of 27,500 tons and a full-load displacement of 34,880 tons. Ship length (overall) 265.79 meters, flight deck length 262.13 meters, beam 28.35 meters, flight deck width 29.26 meters, mean draft 7 meters. Power: 150,000 shaft horsepower (110,000 kilowatts); speed: 32.7 knots; endurance: 15,000 nautical miles at 15 knots. One set of arresting wires was fitted fore and aft, able to arrest shipborne aircraft of landing weight up to 5.4 tons.


[Image — Figure 11.18: An American Essex-class carrier. A black-and-white photograph of a long carrier under way seen from the bow quarter, the flight deck crowded with parked aircraft, a large island, and a bow wave.]



Compared with the Yorktown-class carriers, besides the enlarged hull increasing the number of shipborne aircraft (103 could be carried) and so raising attack capability, the Essex-class carriers also had greatly improved protection. Underwater and surface protection and antiaircraft firepower were all strengthened. The main points included: the waterline armor belt increased to 63–101 mm, flight deck armor 38 mm, hangar deck armor 76 mm, main deck armor increased to 38 mm; the hull was divided into more watertight compartments, a structure that allowed several ships of the class, though repeatedly badly damaged during the war, to survive without a single one being sunk; the ship carried not only 12 127 mm antiaircraft guns (but only 2 Mk 37 directors, showing that only some of the guns could be controlled by radar) but also large numbers of 40 mm and 20 mm antiaircraft guns, the number varying from ship to ship; in 1942 the Essex-class carriers had their hulls improved again, and the hull was lengthened by 3.63 meters over the original (the Americans called these the “long-hull” Essex).

As for shipborne aircraft, after the middle of the Second World War the United States, with its strong industrial and technological power, lost no time in gradually replacing the F4F fighter with the more advanced F6F fighter, the TB-D torpedo-attack aircraft with the TBF, and the SB-D Dauntless dive-bomber with the SB2C Helldiver dive-bomber.

1. F6F Hellcat fighter

The F6F Hellcat fighter was the standard shipborne fighter of the U.S. Navy in the middle and late Second World War, an air-superiority fighter developed against the Japanese Type 0 fighter (see Figure 11.19).


[Image — Figure 11.19: The F6F Hellcat fighter. A black-and-white photograph of a dark fighter in a bank amid clouds, with a white star-and-bar insignia on the fuselage and wing and a row of small kill marks near the cockpit.]



Power of the aircraft: 2,000 horsepower; maximum speed: 611 km/h;

Main armament: two 20 mm cannon and 4 12.7 mm machine guns.

In addition, the F6F Hellcat fighter had a pair of racks added under the inboard wings, able to carry two 450-kilogram bombs, and 6 HVAR (high-velocity aircraft rocket) rocket rails, 3 on each side, added under the outer wings, able to carry 6 rockets, strengthening its ground (ship) attack capability.

A total of 12,272 of these aircraft were produced.

2. TBF Avenger torpedo-attack aircraft

The TBF Avenger torpedo-attack aircraft was a type the Americans began to develop before the Second World War and equipped in the middle of the war (see Figure 11.20).

Power of the aircraft: 1,700 horsepower; maximum speed: 483 km/h; range: 1,600 kilometers (with 907 kilograms of load in the bomb bay); effective ceiling with load: 9,144 meters.

Attack weapons: 1 Mk 13 torpedo (907 kilograms) carried inside, or 1 908-kilogram (2,000-pound) or 4 272-kilogram (500-pound) bombs carried under the wings.

Defensive armament: 3 7.62 mm machine guns (later changed to 12.7 mm machine guns).

Crew: 3.

A total of 4,627 of these aircraft were produced.


[Image — Figure 11.20: The TBF Avenger torpedo-attack aircraft. A black-and-white photograph of a dark, stout single-engine aircraft in flight seen from the side, a white band across the cowling and a star-and-bar insignia on the fuselage.]



3. SB2C Helldiver dive-bomber

The SB2C Helldiver dive-bomber was the last dive-bomber used by U.S. naval aviation in the Second World War (see Figure 11.21).

Power of the aircraft: 1,900 horsepower; maximum speed: 473 km/h; range: 1,900 kilometers (with 726 kilograms of load in the bomb bay); rate of climb: 574 meters per minute.

Attack weapons: 1 726-kilogram bomb could be carried in the bomb bay, with 1 100-pound (45-kilogram) bomb or depth bomb under each wing.

Defensive armament: 2 20 mm cannon.

Crew: 2.

More than 5,500 of these aircraft were produced.


[Image — Figure 11.21: The SB2C Helldiver dive-bomber. A black-and-white photograph of a dark two-seat aircraft in flight seen from the side, with a long canopy, a star-and-bar insignia on the fuselage and a diamond marking with the number “32” on the tail.]





(II) Japanese Carriers and Shipborne Aircraft

After the Midway campaign, apart from the carriers then under construction, Japan was no longer able to build new attack carriers. So in the middle and late Second World War the Japanese attack carriers were only the Shōkaku-class carriers built before the war, the Taihō-class carrier begun before the war but completed only in the middle of the war, and the Hiyō-class carriers converted from liners.

1. The Taihō class (Taiho) carrier

The Taihō (Taiho) class carrier was the only “purebred” heavy carrier built during the war, decided upon in Japan’s 1939 “Fleet Replenishment Plan No. 4” (see Figure 11.22).

The ship’s displacement: 29,300 tons (standard) / 33,720 tons (full load); principal dimensions: 260.6 meters (overall length) / 257.5 meters (flight deck length) / 36.3 meters (beam) / 30 meters (flight deck width) / 9.59 meters (draft). Speed: 33.3 knots; endurance: 10,000 nautical miles at 18 knots; protection: 150 mm on the sides, 95 mm on the flight deck; antiaircraft armament: 6 twin mounts of Type 98 100 mm L/65 guns, 22 triple mounts of Type 96 25 mm guns. Shipborne aircraft: 60 in regular use + 1 spare (a typical loading plan was 18 + 1 fighters, 36 attack aircraft and 6 reconnaissance aircraft).

The ship was launched on April 7, 1943, and completed on March 7, 1944. Only 1 ship of the class was built.


[Image — Figure 11.22: The Japanese carrier Taihō. A black-and-white aerial photograph of a carrier seen from above and from the side, with many aircraft parked on the flight deck, a large island structure and a funnel.]



2. The Hiyō class carriers

The Hiyō-class carriers were dual-purpose (carrying out attack attack and escort) carriers converted by Japan in early 1941 from large liners (see Figure 11.23).

The ships of this class had a displacement of 24,140 tons (standard) / 27,500 tons (full load); overall length 219.32 meters; overall beam 26.7 meters (flight deck length 210.3 meters; width 27.3 meters); draft 8.15 meters; maximum speed 25.5 knots; range 12,251 nautical miles at 18 knots; antiaircraft armament: 6 twin mounts of Type 89 127 mm high-angle guns, 8 triple mounts of 25 mm guns; shipborne aircraft loading plan: fighters 12 + 3, torpedo-attack aircraft 18 + 2, dive-bombers 18 + 5, 48 + 10 in all.

Two ships of this class were built: Hiyō and Jun’yō. The lead ship, Hiyō, began conversion in January 1941, was launched on June 24, 1941, and entered service on July 31, 1942.


[Image — Figure 11.23: The Japanese carrier Hiyō. A dark, nearly black photograph of a long, flat carrier seen from a distance, just a thin pale line of flight deck on the dark water.]



3. The Unryū-class carriers

In the middle of the Second World War, in order to make up for heavy losses, Japan also built the Unryū-class carriers. The Unryū-class carriers were medium carriers (called by the Japanese “fast fleet carriers”) and were the last carriers the Japanese Navy built. They were built chiefly to attack the American escort fleets and transport convoys together with heavy cruisers, rather than for fleet combat, but when fleet strength was seriously insufficient they were sometimes called up for fleet combat.

The Unryū-class carriers used the modified Hiryū design drawings (see Figure 11.24).

The ships of this class had a displacement of 22,400 tons / 22,800 tons; flight deck length: 245.3 meters; speed: 34 knots; endurance: 8,000 nautical miles at 18 knots; antiaircraft armament: 12 127 mm guns, 6 120 mm (4.7-inch) guns, 51 25 mm guns, 22 13.2 mm guns; radar: Type 21 and Type 13. Shipborne aircraft loading plan: 60 (up to 70 could be carried).

Only 3 ships of this class were built: Unryū, Amagi and Katsuragi.


[Image — Figure 11.24: The Japanese carrier Unryū. A black-and-white photograph of a carrier at anchor in calm water seen from the side, with a long flight deck and a small island and funnel on the right.]



As for shipborne aircraft, although after the middle of the Second World War Japan also kept improving its three main shipborne aircraft, the Type 0 fighter, the Type 99 dive-bomber and the Type 97 torpedo-attack aircraft, so that their performance was somewhat raised, the Reppū carrier fighter, the Ryūsei carrier attack aircraft and the Saiun carrier reconnaissance aircraft were developed only as the war drew near its end. Although these aircraft had excellent performance, they were put into the battle too late and in seriously insufficient numbers, and had no effect on the Japanese forces’ basic tactics.

After the Battle of Midway, the large-scale naval battles fought in the Pacific with carriers as the main force were broadly six: the Battle of the Eastern Solomons Islands fought on August 23–25, 1942 (called by the Japanese the Second Battle of the Solomon Sea), the Naval Battle of Guadalcanal fought on November 12–15, 1942 (called by the Japanese the Third Battle of the Solomon Sea), the Battle of the Santa Cruz Islands fought on October 25–27, 1942, the Battle of the Mariana Islands (also called the Battle of the Philippine Sea) fought on June 19–20, 1944, the Battle of Leyte Gulf fought on October 23–26, 1944, and the Battle north of Okinawa fought on April 7, 1945. Let us look through these naval battles at the development of carrier tactics.

Carrier tactics can be broadly divided into three parts: carrier anti-ship attack tactics, carrier defense tactics and carrier ground-attack tactics.




II. The Development of Carrier Anti-Ship Attack Tactics

The carrier is an offensive weapon. Until the middle of the Second World War its primary mission was to fight the other side’s large surface ships and win command of the sea.

For a carrier to attack ships, tactical problems such as tactical reconnaissance, choice of position, attack strength, timing of the sortie, breaking through the target’s defenses (breakthrough for short) and coordination among several carriers must be solved in order before the attack can be carried out smoothly, and the degree to which these problems were solved determined to a considerable extent the effectiveness of attacking ships.


(I) Tactical Reconnaissance

In a carrier attack, the target of attack is usually outside the commander’s field of vision, and without reconnaissance an attack cannot be effectively organized, so tactical reconnaissance becomes the precondition of carrying out an attack.

Before the middle of 1942 the most effective method of tactical reconnaissance was air reconnaissance. In fact, as early as the First World War air reconnaissance had been widely used in maritime campaigns. After the carrier appeared, air reconnaissance became an indispensable means of reconnaissance in naval combat.

The notable feature of air reconnaissance is that it can find and roughly confirm a target at the fastest speed, in a spatial range basically the same as the attack range. But because before 1942 scout aircraft were not yet generally equipped with radar and could only carry out visual reconnaissance (including the use of telescopes), not only could they not scout at night at all, but even by day the effect of scouting was markedly affected by bad weather. It was only because, by comparison, other means of reconnaissance of the time were even less able to meet the basic requirements of carrier attack tactics that air reconnaissance became the basic content of carrier attack tactics in this period.5

Before the middle of 1942, what the American Lexington-class and Yorktown-class carriers carried were SB-D scout/attack aircraft, whose endurance was about 2,200 kilometers; if reconnaissance was carried out by single aircraft, the sea area that could be scouted each time was about 15,000 square kilometers. At the time each carrier carried 8–10, and even if all of them were sent out, at most only 150,000 square kilometers of sea could be scouted each time, and the situation of the Japanese carriers was broadly the same. Unlike the Americans, in order to carry more attack aircraft, Japanese Shōkaku-class and Akagi-class carriers were not equipped with dedicated scout aircraft at all; the scout aircraft were carried by the escorting cruisers and took off from the cruisers. Each carrier formation could carry 6–10, and its reconnaissance capability was slightly inferior to the Americans’.

Because the reconnaissance sea area extends outward with the fleet as its center, the greater the reconnaissance distance, the greater the reconnaissance range (when the reconnaissance distance doubles, the range increases about fourfold). If 400 kilometers (250 nautical miles) is the distance required to be scouted, in theory the range required to be scouted is about 500,000 square kilometers. By this calculation, the reconnaissance capability of the American and Japanese carrier formations at that time was only one third of the range needed, which meant that the reconnaissance sea area had to be chosen selectively. Which sea areas to take and which to leave depended on the commander’s experience.

In organizing reconnaissance, the reconnaissance area was often divided into several “sectors,” each “sector” being scouted by one aircraft (or group) of scout aircraft. To prevent omissions, the edges of the sectors overlapped slightly. Even in good weather by day a scout aircraft could sweep only a range of about 13–18 kilometers (7–10 nautical miles) on either side of its track. The typical method of reconnaissance was to sweep the whole reconnaissance area in parallel at intervals of 25–35 kilometers (15–20 nautical miles). In reconnaissance, several scout aircraft set out simultaneously, each in its own “sector,” usually sweeping the whole area progressively in the order “near first, far afterward” (when the approximate position of the enemy was known, the reverse order could be used). Because navigation at that time was not very precise, and the other side’s carrier formation might also be in motion, omissions still often occurred. Besides the inability to scout at night mentioned above and the vulnerability of reconnaissance to weather, the main cause of omissions was often the lack of synchronization between sweeping the sea area and scouting activity; for example, the fatal error in Japanese reconnaissance in the Battle of Midway was caused by such a lack of synchronization.

Until before the Battle of the Coral Sea, the reconnaissance made when carriers attacked was organized independently by the carrier itself (including its escort ships). In the Battle of the Coral Sea the two sides for the first time used other means of reconnaissance (American radio communications and the routine reconnaissance of seaplanes). Air reconnaissance was carried out on this basis.

From the First World War on, radio signal reconnaissance became an important means of tactical reconnaissance at sea. Although uncracked signals cannot directly reveal the other side’s intentions, and their position error may reach 90 kilometers (50 nautical miles), they can after all provide some reference on the enemy’s situation, and, if one is lucky, the size of the enemy formation can also be analyzed.

Before the Battle of Midway the Americans obtained a great deal of campaign intelligence by code-breaking, but apart from being relied on to draw up the campaign plan and to guide tactical reconnaissance, it could not in the least replace tactical reconnaissance. To carry out an attack effectively, tactical reconnaissance still had to be carefully organized.

Because night reconnaissance could not be carried out at that time, the grasp of the other side’s formation position was intermittent. Even if there had been a battle the day before, after a night’s maneuver, when scout aircraft set out in the morning the position of the enemy was still not known.

From the end of 1942 the Essex-class carriers entered service one after another, and the air groups fitted on board included 1 scout/attack squadron made up of 18 SB2C scout/attack aircraft, raising the range that could be scouted to about 350,000 square kilometers, with faster reconnaissance speed; although it still could not fully meet the needs of reconnaissance, it was already great progress.

Of course, when the carrier became the core of the fleet, the reconnaissance means of the whole fleet could also be employed, including carrier scout aircraft, surface ships and even submarines.

When several kinds of reconnaissance platform scout, reconnaissance coordination is involved. The coordination of reconnaissance among several carriers is mainly the division of reconnaissance sea areas.

But tactical reconnaissance up to this point could still be described only by an old Chinese saying — “do your best, and leave the rest to heaven.”

Although radar had been developed into practical form in 1937, for a very long time radar was used only for defensive purposes. The main reason was that early radar was large and heavy and could only be fixed on the ground and could not be installed on a moving platform.

In the middle of 1937 Britain first achieved the miniaturization of radar, developing a small radar and installing it on a twin-engined Anson aircraft. This Anson thus became the earliest aircraft to carry radar. From July to September this airborne radar underwent many trials, proving that it could detect large targets at sea more than 16 kilometers away.

Shortly after the outbreak of the Second World War in 1939, faced with the threat of German submarines and aircraft, the ASV Mk I airborne sea-search radar and the AI Mk I airborne night-interception radar developed by Britain were formally issued to the Royal Air Force and became the world’s first practical airborne radars. These two radars were later improved many times and played an important role in the fight against German submarines and night bombers.

Airborne radar was used in the Pacific theater only after 1941. At first the Americans carried out only some trials: a target found by radar had to be “verified” by visual means before it could be “confirmed.” As experience accumulated, targets found by radar gradually became the basis for decisions.

In 1943 the United States developed the AN/APS-3 airborne radar, whose detection range was only 450 kilometers (about 250 miles) against ships, about 30 kilometers (about 15 miles) against submarines, and 15 kilometers (about 8 miles) against aircraft.

From 1944 the American tactical reconnaissance changed to rely mainly on visual reconnaissance by day, supplemented by radar, and mainly on radar by night, together with other means of reconnaissance, so that it could almost continuously keep track of the Japanese Combined Fleet. By 1945 radar reconnaissance had almost completely replaced visual reconnaissance.



(II) Choice of Position

A position is the place a ship occupies in combat. Considering that a carrier uses shipborne aircraft of extremely high mobility as its means of attack, a carrier’s position is often not a point but an area (a sea area). The carrier can sail freely within this area (sea area) as needed, and its shipborne aircraft can effectively carry out combat missions from any point in it.

So, in attack, how should this area (sea area) (the offensive position) be chosen?

First, the carrier must determine its own position according to the target’s position and the combat radius of its own shipborne aircraft. For example, in the Battle of the Coral Sea and the Battle of Midway, the carrier formations of both sides, without agreeing on it, chose a sea area about 200 nautical miles from the other side as their position from which to launch attacks, and this was determined by the combat radius of the American and Japanese shipborne aircraft of that time. The positions of the naval battles that followed were also chosen mainly according to this requirement. In fact the best position is one from which one’s own shipborne aircraft can attack the other side while the other side cannot attack one’s own; for example, in the Battle of the Mariana Islands (the Battle of the Philippine Sea), the Japanese planned to take advantage of their shipborne aircraft’s longer range and the airfields on Guam and Rota to attack the American carrier formation by “shuttle method”6 while the American shipborne aircraft still could not attack their carriers. Second, the position should preferably also receive the support of land-based aircraft. For example, in the Battle of the Eastern Solomons the American “Cactus” air force (the Guadalcanal air units) sent out a large number of aircraft to attack the other side and cover its own carrier formation. Third, wind direction is also a factor worth considering. In general, a carrier sailing into the wind makes it easy for shipborne aircraft to take off, so a carrier in a standby state should be at the downwind position of the sea area. In addition, because shipborne aircraft at that time did not yet have night-attack capability, all attacks could be carried out only by day and the night could only be used for defense. So finding a sea area in which to pass the night safely was also an aspect to be considered in choosing a position.



(III) Attack Strength

Before the middle of 1942, to strengthen attack capability, carriers of all countries, given a fixed number of aircraft carried, equipped as many attack aircraft as possible. The attack aircraft a carrier carried often had a great chance of sinking one carrier of the same class on the other side.

From the middle of 1942, in order to strengthen the carriers’ air defense, the Americans, besides further converting to carriers of larger tonnage able to carry more shipborne aircraft (the Essex-class carriers), began to adjust the proportion of shipborne aircraft on existing carriers (mainly the Yorktown class), increasing fighters and reducing attack aircraft. As for the number of attack aircraft needed to sink the other side’s carrier once attack aircraft had been reduced, this was solved by increasing the number of carriers taking part. For example, in the later Battle of the Eastern Solomons and Battle of the Mariana Islands, the Americans changed the former practice of one carrier (its shipborne aircraft) attacking one carrier of the other side and, whenever possible, concentrated 2–4 carriers (their shipborne aircraft) to attack one carrier of the other side, obtaining good results.

The relation between dive-bombers and torpedo-attack aircraft also needs to be explained. Before the war the Americans, through experiment, held that torpedoes had a greater power to damage ships than aerial bombs; but because in the Battle of Midway the American SB-D dive-bombers performed the meritorious deed of sinking 4 Japanese carriers, while the TB-D torpedo-attack aircraft not only achieved no results but were almost entirely lost, the Americans adjusted the proportion of shipborne aircraft, cutting torpedo-attack aircraft and increasing dive-bombers. But the dive-bombers’ achievement at Midway was on the one hand a coincidence of chance, and on the other hand a result of the torpedo-attack aircraft pinning down and drawing off the Japanese fighters and so creating favorable conditions for the dive-bombers’ attack; it was only a single case and had no general significance. The Americans thereby took a detour, and for more than a year afterward the aircraft equipped on carriers were mostly dive-bombers of lesser damaging power. Only after the Battle of the Mariana Islands and the Battle of Leyte Gulf did the Americans realize this, and readjusted the proportion of shipborne aircraft, increasing the number of torpedo-attack aircraft (by this time the TB-D torpedo-attack aircraft had been replaced by the TBF torpedo-attack aircraft of much-improved performance, and, more important, the airmen had been through strict training and the test of fire, their tactical quality had greatly improved, and their equipment had been renewed with the more reliable and more accurate Mk 13 torpedo. The combat strength of American torpedo-attack aircraft had risen to a new level, far beyond what it had been at the Battle of Midway). Although these torpedo-attack aircraft performed outstandingly in the battle north of Okinawa, they had after all missed many battles.

In addition, when a carrier sends out shipborne aircraft it should as far as possible create conditions for coordinated combat among several aircraft types. For example, in breaking through defenses, there must be fighters to seize air superiority over the enemy ships. Before the middle of 1942, because of an insufficient number of fighters, often only 6–10 fighters could be sent out, in two altitude layers, to cover 24–36 attack aircraft; after 1943, with the adjustment of the number of fighters, this problem was solved to a certain extent. As another example, in attack there must be dive-bombers diving from medium and high altitude, and at the same time torpedo-attack aircraft making low-altitude level attacks, so that the other side cannot cope with both and the attack has a higher rate of success.



(IV) Breaking Through the Defense with Aircraft

Besides using the aircraft’s fast mobility to break through the defense, methods of breaking through are broadly of three kinds: first, using tactical surprise. The two surprise-attack battles of 19417 both made full use of tactical surprise, carrying out the raid before the other side had time to complete combat preparations. In addition, attacking from a direction the other side did not expect is another aspect of achieving tactical surprise, a method that later developed into entering the attack route from several directions. In a sense, not being discovered by the other side in the course of reconnaissance is also an important aspect of achieving tactical surprise. Second, suppressing the other side’s air defense. Designating part of one’s force to suppress the air-defense forces near the target and cover the main force’s assault on the target is the typical method of breaking through. Third, concentrating several aircraft to carry out the assault. Concentrating several aircraft to assault is regarded as a typical method of breaking through the target’s defenses because, under ordinary circumstances, the main purpose of concentrating a certain number of aircraft to attack a ship is not to obtain the “cumulative effect of fire damage” but to guarantee, in the sense of probability, that a certain number of aircraft will break through successfully. Of course, if several aircraft break through successfully and carry out the attack, the “cumulative effect of fire damage” will also be produced.

The way aircraft arrive over a target and drop bombs to assault it varies with the attack weapon used:

When torpedo-attack aircraft (using torpedoes) attack, they usually use low-altitude level attack. The direction of attack is generally chosen between 20 and 160 degrees on either side of the target ship;

When dive-bombers (using aerial bombs) attack, they usually use high- and medium-altitude diving or low-altitude glide attack. The direction of attack is generally chosen within 20 degrees to the left and right of the target ship’s stern.



(V) Timing of the Sortie

When shipborne aircraft take off to attack (the timing of the sortie) is also an important question.

Before the middle of 1942 the key to victory in combat between carriers of the two sides was to attack before the enemy.

There were two reasons for victory by attacking before the enemy: first, surprise attack was achieved. If, when the attack is launched, the fighters of the enemy carrier have not taken off at all or are not in the air-defense airspace, and the attack aircraft launch the attack, it is only natural that the attack achieves results. The American attack aircraft’s attack on the Japanese carrier Ryūjō in the Battle of the Eastern Solomons was just such a case. As is well known, that American attack sank the carrier; second, even without surprise attack, for various reasons the number of shipborne fighters on carriers at that time was seriously insufficient and their self-defense capability was rather weak, and a carrier simply could not resist the attack of the shipborne aircraft of a carrier of the same class, so it was also only natural that the attack achieved results.

This produced a problem of time calculation.

As stated above, scout aircraft at that time could not carry out night reconnaissance. The most usual practice was to send scout aircraft out at dawn, and, with luck, discover the enemy formation in the morning, and the shipborne aircraft immediately struck first. With bad luck the enemy formation could usually be discovered only in the afternoon, and the commander was then often faced with a difficult question: whether to strike. Not striking of course meant no attack could be carried out, while striking meant that, whatever the results, the shipborne aircraft would be able to return to the carrier only after dark, which was extremely dangerous at the time. In the Battle of the Coral Sea and the Battle of the Mariana Islands, Rear Admiral Hara Chūichi, commander of the Japanese Fifth Carrier Division, and Marc Mitscher, commander of the American Task Force 58, were both confronted with such a dilemma.

When attacking an enemy carrier formation with stronger air-defense capability and also very strong early-warning capability, it is not necessarily right to strike first. Because even if the attack is launched first, it will not necessarily achieve results. Rather than so, it is better to prepare more fully or to use more favorable opportunities before launching the attack. Sometimes striking afterward is not without wisdom as a choice. If the attack is organized somewhat better and with a little luck, results can be obtained just the same. In the Battle of the Mariana Islands mentioned above the Americans adopted the strategy of striking afterward; because the preparation was thorough, the tactics were well matched, and in addition there were differences in aircraft performance and in airmen’s quality between the two sides, there appeared the scene of the “Great Marianas Turkey Shoot.”



(VI) Coordination Among Several Carriers

Because the Japanese Navy had always regarded the carrier as a purely raiding weapon, holding that 1 carrier (its shipborne aircraft) might sink 2–3 carriers of the other side in one successful attack, while concentrating 2–3 carriers to attack 1 carrier of the other side might sometimes still fail to achieve any result, they always tended to use carriers divided. The main role of the carrier was raiding rather than fighting. The main force of naval combat was still the traditional battleships and cruisers. Only in campaigns that were prepared and required long-range attack (such as the Battle of Midway and the Battle of the Mariana Islands) did the Japanese concentrate several carriers in one sea area to fight.

The Americans held a completely different view. They held that the carrier had become the main force of modern naval combat, usable both for raiding and for fighting, and they adopted completely different practices. From the Battle of Midway on, especially from the second half of 1942, in the Battle of the Eastern Solomons and the Battle of the Mariana Islands, they concentrated 2–3 carriers to attack one carrier of the other side, and achieved good results. Thus, for the Americans, coordination among several carriers became a general problem.

As far as carrying out the attack is concerned, the carriers should be moderately close together (called close deployment), so that the actions of the ships could be coordinated only by visual communication (such as flag and light signals) and not by radio communication, which easily reveals the position of the fleet. Close formation is also favorable to navigation.

When dispersed deployment is used and the shipborne aircraft attack is launched from two or more carriers, the take-off points may be more than 100 nautical miles apart, and coordination of action between them relies wholly on communication. This requires breaking radio silence, which may reveal the position of the formation.




III. The Development of Carrier Defense Tactics

Since the carrier had become the protagonist of naval combat, it was bound to become the main target of attack of the other side, and in order to guarantee its own safety the carrier had to possess a certain defensive capability.

In terms of threat, the threats to a carrier come from air, underwater and surface attacks the other side may carry out, and so a carrier’s defense usually covers three aspects: air defense, anti-submarine defense and defense against surface ships.

Air-Defense Capability

During the Second World War the threat to carriers came mainly from the air. According to statistics, in the Second World War a total of 42 carriers were sunk among all the countries, of which 29 (69.05%) were sunk by the other side’s aircraft, and two more were sunk jointly by the other side’s aircraft and submarines.

A carrier’s air-defense capability comes from its shipborne fighters and from the antiaircraft guns on the ship and on its escort ships.

Fighters

Fighters are the carrier’s long-range air-defense means and also its most effective. A carrier must be equipped with a sufficient number of fighters to guarantee its own safety. As to how many fighters should be carried, there is no fixed number. The reason is simple: no one can guarantee shooting down incoming enemy aircraft 100%, especially in air combat between groups of aircraft. But it is generally held that at least fighters comparable in number to the incoming enemy aircraft should be carried.

Before the middle of 1942 American and Japanese carriers generally had the problem of too few shipborne fighters. For example, the shipborne aircraft of the Japanese carrier Akagi numbered 12 Type 0 fighters, 35 dive-bombers and 19 torpedo-attack aircraft, with 25 more in reserve; those of the somewhat larger carrier Shōkaku numbered 21 Type 0 fighters, 30 dive-bombers and 30 torpedo-attack aircraft. The numbers of shipborne aircraft of American carriers were broadly comparable.

The reasons for the small number of fighters were, first, that the number of aircraft was originally small, limited by the carrier’s displacement at the time; and second, that what carriers then pursued mainly was anti-ship attack capability, and with the number of shipborne aircraft itself insufficient, large numbers of attack aircraft (torpedo-attack aircraft and dive-bombers) had to be carried first, which led to a serious shortage of shipborne fighters.

Because of the shortage of fighters, in general one carrier often could not withstand the attack of a carrier of comparable class. For example, in the Battle of the Coral Sea Japan’s two large and one small carriers fought America’s two large carriers, and the result was that the two large Japanese carriers came through whole while the small one was sunk in battle, and of the American two large ones one was sunk and one damaged; neither side was spared. The result of the Battle of Midway also illustrated this problem. The 3 American carriers launched an attack first, and the problem of the shortage of shipborne fighters on the Japanese carriers was fully exposed: after the Type 0 fighters had shot down all the first-arriving American torpedo-attack aircraft and dive-bombers, they were either out of fuel and ammunition or had been lured down to low altitude and could no longer provide air defense for the carriers, and as a result the 4 main carriers were all sunk by the American dive-bombers, which knocked them about at will. Likewise in the subsequent fighting the American carrier also exposed the problem of the shortage of shipborne fighters: when Japan launched a counterattack with the shipborne aircraft of its sole remaining carrier, because the number of shipborne fighters on the attacked American carrier was insufficient, it could not withstand the attack of the Japanese shipborne aircraft and was still sunk by the Japanese.

The above examples show clearly that, to resist air attack, a carrier must have a sufficient number of fighters for self-defense. The Americans paid attention to this problem when they built and equipped the Essex-class carriers. The air group on the first Essex-class carriers was made up of 2 fighter squadrons (36 F6F Hellcat fighters), 1 scout/attack squadron (18 aircraft), 1 SB2C dive-bomber squadron (18 aircraft), 1 TBF torpedo-attack squadron (18 aircraft) and 1 dive-bomber assigned to liaison duty, 91 aircraft in all; plus 9 spares (3 each of fighters, dive-bombers and torpedo-attack aircraft), 100 aircraft in all. The fighters that could take part in air defense numbered 36. In the summer of 1945 the air group of an Essex-class carrier consisted of: 1 fighter squadron (36–37 aircraft), 1 fighter-attack squadron (36–37 aircraft), 1 dive-bomber squadron (15 aircraft) and 1 torpedo-attack squadron (15 aircraft), 103 aircraft in all, of which more than 70 aircraft (fighters and fighter-attack aircraft) could take part in air-defense combat (interception).

The effect of the number of fighters on the carrier’s own safety was fully shown in the Battle of the Mariana Islands. In this battle, judging from the number of carriers taking part on the two sides, the American-to-Japanese ratio was 15 to 9, an American superiority of less than two times, but the ratio of shipborne aircraft was 956 to 360, an American superiority of nearly three times; even adding the 240 land-based aircraft on Guam and Rota, the aircraft ratio of the two sides was 956 to 600, the Americans still holding the advantage. Considering the proportion of fighters and fighter/attack aircraft among American shipborne aircraft, the aircraft available for air combat exceeded 600, almost equal to the number of Japanese attack aircraft, and, adding the differences in aircraft performance and airmen’s quality between the two sides, the appearance of the “Great Marianas Turkey Shoot” was inevitable.

Antiaircraft Guns

Ship guns are the carrier’s last line of defense against air attack.

In the later period of the Second World War, in order to protect one carrier, the United States deployed an extremely large number of antiaircraft guns, especially after the Atlanta-class antiaircraft cruisers and their follow-on type, the Oakland-class antiaircraft cruisers, joined the Pacific Fleet, when the number of antiaircraft guns became astonishingly large. For example, an Essex-class carrier itself carried 12 127 mm high-angle dual-purpose guns, 68 40 mm “Bofors” antiaircraft guns and 55 20 mm “Oerlikon” antiaircraft guns, and at the same time it usually also had the support of 20 127 mm dual-purpose guns and 150 rapid-fire guns on a battleship in the task group, and of numerous cruisers and destroyers. Roughly calculated, more than 500 antiaircraft guns might be used to defend one carrier.

Even so, judging from the battle off Okinawa, Japanese kamikaze special-attack aircraft still repeatedly broke through, and 33 American ships of various kinds were sunk and 370 damaged; had the American fleet not numbered more than 1,500 ships (including 59 attack carriers and escort carriers), it would have been hard to bear such losses.

The radio proximity fuze fitted to American ship guns also deserves mention. The radio proximity fuze was successfully developed by the United States in the middle and late Second World War, and when first fitted to American shipboard antiaircraft guns it shot down large numbers of attacking Japanese aircraft. The radio proximity fuze, together with radar and the atomic bomb, has been hailed as the three most important technical inventions in the weapons and equipment of the Second World War.

It should be pointed out that the antiaircraft guns with the radio proximity fuze played the role of a “retroactive gun” in carrier air defense. That is to say, it often could not completely stop an attack on a carrier; its effect was cumulative. After the U.S. Navy equipped its antiaircraft guns with radio-proximity-fuze shells, 30%–50% of the Japanese aircraft that broke through the interception of American fighters were shot down during the attack, and the resulting losses of Japanese airmen could not be made good, which was the key to the great power of the radio proximity fuze.

Because of the combined adoption of the above measures and for some other reasons, American carriers were rarely sunk by the other side’s aircraft in the rest of the Second World War.

Anti-Submarine Capability

Although the carrier has extremely strong capability to attack surface ships, its anti-submarine capability is usually weak. On September 17, 1939, Britain’s carrier Courageous was sunk by a German submarine while recovering her shipborne aircraft in the sea area off southwestern Britain, the first carrier in the world sunk by a submarine. According to statistics, in the Second World War carriers sunk by submarines among all the countries numbered 17, 40.5% of the total sunk (42), of which 15 were sunk by submarines alone and 2 sunk jointly with air units; of the 38 carriers damaged, those damaged by submarines were 9, 23.7%.

Up to now, a carrier’s anti-submarine capability has been realized mainly not by the carrier itself but by the anti-submarine ships escorting it. For anti-submarine warfare in this period the reader may refer to Section 4 of this chapter.

Capability Against Surface Ships

Although the carrier was built as the natural enemy of surface ships, because the preparation for the take-off and landing of shipborne aircraft is complex and takes a long time, under special circumstances it could still be sunk by the other side’s surface ships. In June 1940 Britain’s carrier Glorious was sunk in the North Sea by the German battleships Scharnhorst and Gneisenau; although an isolated case, it explains the problem well. Together with the examples above of carriers sunk by submarines, it made the navies of all countries realize that a carrier must be equipped with strong escort ships in order to fight smoothly, and during the whole Second World War carriers almost never fought each other one ship against one ship.

In terms of tactics, carrier defense must also solve in order such problems as the choice of position, tactical organization, employment of forces, tactical early warning, air defense and evasion, and coordination among several carriers. The degree to which these problems are solved determines the effectiveness of carrier defense to a considerable extent.


(I) Choice of Position

So how should a carrier choose its position (the defensive position) when defending?

Before the middle of 1942 the attack range of attack aircraft was about 200 nautical miles, and beyond 300 nautical miles was considered a “safe distance.” For example, in the Battle of the Eastern Solomons, once the Japanese reinforcement group found that it had been discovered by American scout aircraft, it at once carried out disengaging maneuvers, leaving the range of 300 nautical miles from the American carrier formation, which guaranteed its own safety; night combat also met this requirement. Although carriers could not carry out night attack at that time, the other side’s surface ships could also sail 200 nautical miles in a single night. For the carrier formations of the time, 300 nautical miles remained a “safe distance.”

In 3 of the 4 carrier battles of 1942, the Japanese carrier formations discovered the American carriers. Because of American caution or luck, the Japanese were unable to approach within 300 nautical miles of them and so could not launch attacks.

In addition, to avoid attack by the other side’s submarines, choosing a defensive position within one’s own “anti-submarine zone” is also a good practice. Of course, it is best if the position area (sea area) also has some small areas of bad weather (such as rainstorm areas), to help the carrier conceal itself.



(II) Tactical Organization

The tactical organization of the carrier is a typical defensive question.

Air-Defense Formation

As for the shape of the escort formation, whether for a single carrier or for several carriers, the circular formation is without doubt the best air-defense formation. Whatever direction the enemy aircraft come from, there are ships to intercept them. At the same time this circular formation can also guard against attack by the other side’s surface ships.

Anti-Submarine Formation

Compared with air defense, the carrier’s defense against submarines is relatively weak.

In the Second World War, carriers damaged by submarines were only 23.7% of all damaged carriers, but those sunk reached as high as 40.5%, showing that the torpedoes fired by submarines have a marked damaging effect on carriers.

Like the air-defense formation, the circular formation is without doubt also the best anti-submarine formation.

As for anti-submarine work, because submarines were very slow at the time, the carrier formation’s fast sailing became the simplest anti-submarine measure, and a measure that goes with it is to avoid the formation passing through the same waters again. Especially when shipborne aircraft are taking off from the ship, the carrier must sail at high speed into the wind, while, when preparing to launch the next wave of aircraft, the speed is slower and the course and speed are both fairly fixed, and at such times special attention should be paid to anti-submarine defense.

For anti-submarine work in this period the reader may refer to the relevant content later in this section.



(III) Employment of Forces

The employment of defensive forces includes shipborne fighters and escort ships.

However the forces are employed, a certain number of fighters must be kept for defensive purposes, which is a principle every carrier commander must follow. But what the “certain number” is exactly has no fixed rule. It is generally held that the number of fighters used for defense should be broadly equal to the number of the other side’s attack aircraft. The number of shipborne aircraft on carriers mentioned above only provides this possibility, and the actual distinction must still be made according to the actual situation.

The interception airspace of air-defense fighters should of course be as far from the carrier as possible. For example, in the Battle of the Santa Cruz Islands, although the American carriers had a sufficient number of shipborne aircraft to intercept the Japanese aircraft, because the interception airspace was too close to the carrier, when the Japanese aircraft passed through the interception airspace there was no time left to take other air-defense measures, and the carrier was still sunk by Japanese aircraft.



(IV) Tactical Early Warning

Tactical early warning is tactical reconnaissance for defensive purposes, that is, reconnaissance to discover the incoming enemy, and is the main measure to prevent surprise attack by the other side. The requirement of early warning is to discover the other side’s attacking action while there is still time to adopt effective countermeasures.

Tactical early warning usually includes three kinds: air-defense early warning, anti-submarine early warning and early warning against surface targets.

Air-Defense Early Warning

Before 1942 neither American nor Japanese carriers were equipped with radar. The carrier’s air-defense reconnaissance (early warning) was carried out by the air patrols of escort ships and shipborne fighters [called combat air patrol (CAP)]. These reconnaissance (early-warning) activities not only occupied a great deal of precious combat resources, but the early-warning time they could provide was extremely limited, and omissions often occurred.

In 1942 the Americans began to install air-search radar on carriers. These radars could give warning when the aircraft were still 90–110 kilometers from the ship, that is, they provided 18–20 minutes of early-warning time. In this way the American carrier combat groups were basically no longer subject to surprise attack by the Japanese, and their fighters could also be used to the full in combat.

Of course, the best air-defense early warning is still to carry out air counter-reconnaissance, shooting down the other side’s scout aircraft before they have discovered the carrier formation or before they can report it even if they have.

Not until 1944 did the Japanese begin to fit air-search radar on a carrier (the Taihō), but by then it was already the later period of the war.

Anti-Submarine Early Warning

This includes two kinds, visual early warning and sonar early warning.

Visual early warning means designating deck lookouts on the carrier and escort ships, who observe the sea surface with the naked eye and optical instruments and raise the alarm at once on discovering a target.

Sonar early warning means using the sonar fitted on the carrier and escort ships to carry out anti-submarine early warning.

The early-warning net against surface ships at that time was made up mainly of the air patrols of fighters and of surface ships.



(V) Close Defense and Evasion

When enemy aircraft have broken through the fighters’ protective ring, the carrier’s remaining means of protection are only to use antiaircraft guns (of its own ship and the escort ships) to fire in air defense (“close defense” for short) or to carry out evasion. But how to carry out “close defense” or evasion is also well worth studying. The reason is that the two methods usually affect each other: for antiaircraft guns to fire effectively at enemy aircraft, the firing platform must generally be kept steady; while for ships to carry out effective evasion, they must make violent maneuvers (suddenly accelerating, suddenly decelerating or turning sharply).

As far as carriers are concerned, because the antiaircraft guns on a carrier are usually fitted with stabilizers, even violent evasive action will not noticeably affect the antiaircraft firepower on board, and so a carrier usually adopts the method of making violent evasive actions while at the same time bringing its antiaircraft firepower fully into play.

In evasion, because torpedo-attack aircraft (which generally make low-altitude level attacks) tend to produce errors of direction in their attacks, while dive-bombers (which generally dive from medium and high altitude) tend to produce errors of range, the carrier, when evading enemies making low-altitude level attacks (torpedo-attack aircraft), should quickly turn to put the bow or stern toward the direction from which the enemy aircraft are coming, and, against enemies making high-altitude dive attacks, should quickly turn to put the ship’s beam toward the direction from which the enemy aircraft are coming. The bringing of antiaircraft fire into play should also be organized, usually selecting several interception points on the route of the incoming enemy aircraft for concentrated fire.



(VI) Coordination Among Several Carriers

When several carriers carry out the same mission in the same sea area, how they should be deployed is another question. As far as defense is concerned, it was then generally held that, in order to keep the enemy aircraft attacking one carrier from “accidentally” discovering another, the carriers should as far as possible be “deployed apart.”

So how far apart should this dispersed deployment be? The Americans held that the farthest visual reconnaissance distance at that time was 7–9 nautical miles (13–16 kilometers) and, adding the possible deviation of attack aircraft from their course and the covering radius of the escort ships of the carrier combat group, the interval between one carrier and another should be at least 10 nautical miles (18 kilometers). But it could not be too far either. It should be possible to guarantee that one fighter formation could protect the whole carrier deployment by the method of combat air patrol (CAP). At that time the radius of fighter air patrol was only 60–90 kilometers, which meant that the interval between dispersedly deployed carriers should not be greater than 60–90 kilometers, and generally 15–20 nautical miles (20–35 kilometers) was appropriate. Another reason the interval could not be too far was that the carriers had to be able to support one another. Before the Battle of Midway, if one carrier was attacked, the fleet commander usually would not send another carrier (its shipborne aircraft) to support it, which led to the American carrier Yorktown being sunk in the Battle of Midway even though the other carriers had a sufficient number of shipborne aircraft. After that, apart from cases where, at ranges of more than 200 nautical miles, there was simply no time, mutual support among carriers became a combat principle.

In 1944, because of the improvement of the fleet’s air-defense capability, the Americans began to adopt the “tight air-defense formation,” which usually included 2–4 carriers, with the distance between carriers quite close so that all the carriers were covered by the range of the combat air patrol.




IV. Carrier Tactics for Attacking Shore Targets

In the later period of the Second World War, on the basis of carrier anti-ship attack tactics, carrier tactics for attacking shore targets were also developed according to the needs of campaigns.

Compared with ship guns, shipborne aircraft have greater advantages in attacking targets on shore (on the ground): first, ship guns can attack only targets within 20–30 kilometers of the coast, while shipborne aircraft can attack targets from a hundred to several hundred kilometers inland; second, many types of targets can be attacked, both fixed and moving targets, both exposed and concealed targets; third, the attack power is greatly increased; fourth, the flexibility of attack is raised. And such tactical problems that carrier attack must solve in order — tactical reconnaissance, choice of position, attack strength, timing of the sortie, breaking through the target’s defense (breakthrough for short) and coordination among several carriers — are relatively simple in this form of combat.


(I) Directly Destroying the Other Side’s Land Targets

Because the destructive capability had been greatly raised and tactical surprise could be achieved, leaving the other side unable to defend, using shipborne aircraft to destroy the other side’s important land targets directly became a highly efficient form of combat. Besides the British air raid on Taranto in November 1940 and the Japanese raid on Pearl Harbor in December 1941, in early 1944 the Americans also used a large carrier formation to raid Truk Island, the Japanese Combined Fleet’s largest base in the central Pacific, dealing the Japanese fleet a heavy blow and forcing the Japanese Navy finally to give up this base.

Because of its special geographic environment, it was very difficult to attack Truk with naval gunfire from surface ships. The 6 main islands of the atoll lie among hidden reefs, a mountain system sunk inside a ring of coral reef, and it could be struck effectively only from the air. This was the basic reason the Americans used carrier combat groups to carry out the air raid on it.

The air raid on Truk showed the typical steps for attacking a tightly defended target: first, seizing air superiority over the target; second, attacking the target.

The American air raid on Truk won a great victory, sinking or destroying 47 Japanese ships, 200,000 tons in all. 270 Japanese aircraft were destroyed in the air and on the ground, leaving only 6 that the Japanese could use in combat. At the same time, Japanese aviation and naval supply facilities were also badly damaged.



(II) Supporting Landing Combat

Fire support for landing combat includes two parts: air fire support and naval gunfire support. Here we mainly concern ourselves with air fire support.

During the Second World War almost all landing combats had aircraft supporting the landing. We take the largest landing operation in human military history — the Normandy landing — as an example to show the development of air fire support for landing operations in this period.

Fire preparation began at midnight on the day before the landing (June 5, 1944), when the first wave of about 1,000 heavy bombers dropped about 5,000 tons of bombs on targets such as German communications centers, command centers and coastal artillery positions. The second wave of about 1,600 medium bombers dropped about 4,200 tons of bombs on German defensive positions at 5 o’clock on June 6. These two air fire preparations used 2,775 sorties in all and dropped 9,276 tons of bombs, an average of about 96 tons of bombs per kilometer on the 80-kilometer landing front. The third wave was fighters, mainly using low-altitude strafing to cover the landing craft directly as they rushed the beach. Although this air attack destroyed few targets, it had a marked intimidating effect and to a certain degree guaranteed the success of the landing action.





Section 5: Other Forms of Maritime Combat and the Development of Their Tactics

In this period, with the appearance and development of some new types of ships (including the development of new functions of existing ships), the corresponding forms of maritime combat and their tactics — mainly torpedo-attack tactics of surface ships, submarine attack tactics and anti-submarine tactics — were also developing.


I. The Development of Torpedo-Attack Tactics of Surface Ships

With improvements in performance, by the Second World War the torpedo had become the standard weapon with which surface ships were equipped. Unlike naval guns, because of the larger explosive charge, the incompressibility of water, the medium by which the blast wave is transmitted, and the fact that what is destroyed is the underwater part of the ship, the torpedo has extremely strong destructive capability, and even a large ship can be sunk by 1–2 hits, and in use it does not depend on the “cumulative effect of fire damage.”

In the early period of the Second World War, when large and medium surface ships carried out torpedo attacks alone, they still followed the single-ship method of attack of the First World War, and because the hit rate was extremely low and the results not good, it was used only occasionally in night combat.

In the middle period of the Second World War, because the Japanese surface ship formations were not equipped with radar and could not find distant targets at night, when they came under naval gunfire from the Allied surface ship formations they could only reply with torpedoes, and obtained unexpected results. For example, in the Battle of Badung Strait on the night of February 19–20, 1942, the Japanese used only 4 destroyers, in two actions, against the Allied 2 cruisers, 3 destroyers and 1 cruiser, 4 destroyers, with the result that at the price of only 2 destroyers damaged they sank 1 Allied destroyer and damaged 1 cruiser and 2 destroyers. In the Battle of the Java Sea (also called the Battle of Surabaya) on the night of February 27–28, 1942, the Japanese naval formation, without any clear advantage in strength, also used torpedoes to sink 3 cruisers and 2 destroyers of the Allied Southeast Asia combined fleet and damage 3 destroyers, while its own side had only 1 cruiser and 2 destroyers damaged. The main reasons were, first, that there is no muzzle flash when a torpedo is launched, so the opponent cannot discover the torpedo attack and therefore does not take evasive measures; second, that once the depth has been set the torpedo can hit its target as long as it is aimed at the target in the horizontal plane; third, that the Allies, firing their guns at the Japanese ships, happened to present the exact beam of their hulls to the Japanese ships, increasing the possibility of being hit by torpedoes; and fourth, that what the Japanese were equipped with was the then longest-ranged Long Lance torpedo in the world, of whose performance the Allies were wholly ignorant. This caused this torpedo attack, carried out out of desperation, to have the effect of a “lucky throw.” Inspired by this, in the night battles fought in the waters near Guadalcanal in the second half of 1942, in order to offset the American advantage of first detection by shipborne radar, the Japanese surface-ship formations also adopted formation torpedo-attack tactics. Although the formation torpedo-attack tactics of that time were no more than the ships of a formation, on a unified command, firing a large number of torpedoes together toward the approximate direction of the other side’s formation and relying on the “law of large numbers” to hit the target, even this simple tactic, in the Battle of Tassafaronga fought on the night of November 29–30, 1942, allowed the Japanese, with 8 destroyers against an American mixed formation of 5 cruisers and 6 destroyers, to sink 1 American cruiser and heavily damage 3 cruisers at the price of losing only 1 destroyer.

Under these circumstances the Americans had to strengthen their study of the night torpedo-attack tactics of surface ships. Adopting the suggestion of Captain Arleigh Burke,8 they organized 2–3 destroyers into a group and two groups into a complete tactical formation to carry out coordinated torpedo attacks (see Figure 11.25).

The two groups were deployed one before the other on the side from which the Japanese formation was likely to come. After the Japanese formation was discovered, first the first group maneuvered forward in short column to a suitable distance from the enemy formation, turned 90 degrees to port and maneuvered laterally, fired torpedoes at the leading ship of the Japanese formation from a direction of about 45 degrees, and then withdrew from the fight by lateral maneuver across the front of the Japanese formation; then the second group, also in short column, maneuvered forward to a suitable distance from the enemy formation and, from a direction of about 45 degrees, fired torpedoes at the following ships of the Japanese formation, and then withdrew from the fight laterally in the direction opposite to the first group. They called this tactic the “left-and-right bow-drawing tactic.” Indeed, although this set of tactics was very complicated, it was ingeniously conceived and precisely calculated, taking account both of the concealment of the torpedo attack and of the concealment of the ships’ withdrawal from the fight, and if it could be carried out precisely it could achieve the effect of surprise. In the Battle of Vella Gulf fought on the night of August 6, 1943, the American destroyer formation used this tactic to sink 2 Japanese destroyers without any loss of its own. In the Battle of Cape St. George fought on the night of November 25, 1943, this set of tactics was likewise used, and the Americans again defeated the Japanese completely, with a score of 3 to 0.


[Image — Figure 11.25: Plan of the Battle of Vella Gulf operation, August 6–7, 1943. A black-and-white diagram with numbered squares and circles: a column of four numbered squares at the top (the Japanese ships, the lower two marked with burst symbols), two groups of numbered circles maneuvering below them with solid, dashed and dotted lines and arrows, small ship symbols along the tracks, and a scale bar at the top reading “5 miles.”]



As for small surface ships such as torpedo boats and torpedo-attack ships, during the Second World War, because of the improved performance of small-caliber guns on large ships, it became harder and harder for torpedo boats and torpedo-attack ships to succeed in single-boat (single-ship) attacks by day, and they gradually changed to formation attacks at night. The formation attack tactics of torpedo boats and torpedo-attack ships were also very simple: after the position of the target ship was determined, they approached rapidly in a single line abreast or in a left (right) echelon from the direction of the target’s bow quarter, fired rapidly once within torpedo range, and then quickly withdrew, preparing to attack again. If even one torpedo hit, the target ship would be heavily damaged if not sunk. During the Second World War the total tonnage of transport ships sunk by torpedoes (including torpedoes fired from submarines) reached 13.66 million tons, 68% of the total tonnage of transport ships sunk; naval vessels reached 369, 38.5% of the total number of naval vessels sunk.

The tactics of surface ships attacking with torpedoes continued to the middle of the 20th century; in the 1950s and 1960s the torpedo boat units of the Chinese People’s Liberation Army Navy took part in naval battles many times and scored the successes of sinking the Kuomintang Navy’s escort ship Taiping, the gunboats Dongting and Yongchang, and the submarine chasers Zhangjiang and Jianmen and several transport ships. After the beginning of the 21st century the use of torpedoes by surface ships in attack was rather rare. The torpedo gradually degenerated into an attack weapon specially for submarines, and on surface ships became a self-defense weapon.



II. The Development of Submarine Attack Tactics

Perhaps because the strategic consequences of “unrestricted submarine warfare” left an indelible memory for later generations, after the end of the First World War the major naval powers attached more importance to the building and development of submarines. The tactical and technical performance of submarines kept improving, the types kept multiplying and the numbers kept growing. At the outbreak of the Second World War the various countries together had more than 900 submarines, of which the United States had 111, the Soviet Union 218, Britain 212, France 77, Italy 115, Japan 62 and Germany 57. Compared with the submarines of the First World War, the tactical and technical performance of these submarines had greatly improved. The displacement of large submarines had reached over 2,000 tons, with a diving depth of 100–200 meters, a maximum underwater speed of 7–10 knots, a surface speed of 16–20 knots, an endurance of over 10,000 nautical miles and an autonomy of 1–2 months, with 6–10 torpedo tubes, able to carry more than 20 torpedoes and mount 1–2 guns. To gain the advantage, the various countries also built more than 1,600 submarines during the whole Second World War. Besides the continuous improvement of the submarines’ own technical performance, in 1938 Germany also equipped submarines with the wakeless electric torpedo, which overcame the defect of thermal-power torpedoes, whose wake, formed by the exhaust of gases during the run, made them easy to detect. By the later period of the Second World War German submarines had also fitted the snorkel for operating diesel engines underwater. Some American submarines were also equipped with new equipment such as radar, radar-detection sets and homing torpedoes.

Throughout the Second World War, submarine combat activities reached almost all the oceans, undertaking missions such as attacking transport ships and surface combatants, reconnaissance, transport, anti-submarine work, minelaying, and landing reconnaissance and demolition personnel. The submarine’s mode of attack had changed from surface attack as the main form to underwater attack as the main form. Submarines began to pay attention to coordinated action with the navy’s other arms. They adopted the maneuver deployment method of shifting a submarine’s preset position to intercept the enemy and the maneuver deployment method of redeploying ahead of the enemy ships’ course under the guidance of reconnaissance. The most important method of employing submarines in the Second World War was commerce-raiding warfare, of which German submarine commerce-raiding in the North Atlantic and American submarine commerce-raiding in the central and western Pacific are the most famous. The tactic most representative of the development of submarine tactics was the group attack tactic adopted by German submarines (popularly called the “wolf pack tactic”).


[Image — Figure 11.26: The U-boats, the main force of the German submarine force in the Second World War. A black-and-white photograph of several submarines moored alongside one another in a harbor, seen from the bow quarter, with conning towers and a few men on the decks.]



The wolf-pack tactic had to solve three key problems: first, discovering the Allied transport convoy; second, concentrating the submarine group around the convoy; and third, only then the real attack. Discovering the Allied transport convoy was often the most difficult. Although a submarine can learn of the mechanical noise of transport ships through its own sonar equipment, it can truly discover a target only within visual range. Many times a transport convoy passed through the middle of a submarine hunting area without being discovered. As the war developed, the performance of German submarine sonar could almost rival the radar on Allied escort ships. Even so, discovering a transport convoy still depended only on luck. Of course, if submarines could be deployed on the other side’s convoy route, the chance of discovering the other side’s convoy would greatly increase, so the convoy routes chosen by the Allies and the submarine deployment areas chosen by Germany determined, to a considerable degree, the safety of the transport convoys, or, put the other way round, the results of the German submarines.

As soon as a submarine discovered a target it at once concealed itself, monitoring and shadowing the convoy. At the same time it reported its position to the other submarines and also sent a medium-frequency DF signal for direction finding. When the other submarines in the group received the signal they at once closed on the convoy. The submarine operation orders stipulated that every submarine must track and record the reports of other submarines on finding a target. Although in this process the frequent radio communication among the submarines of the group was very easily intercepted by DF stations on the coast, the German Navy still believed that this tactic was quite safe to use.

Gathering intelligence by monitoring the DF signals sent out by German submarines at sea was very important. After careful study of the pattern of sending of these signals, the Allies accumulated some important data and could, by analyzing DF signals intercepted by shore stations, roughly estimate the number and approximate positions of German submarines at sea. The effect of this radio traffic-analysis technique was very evident. But in 1939 shore stations could estimate submarine positions only within 80 kilometers, and it had not yet been possible to design a DF-signal monitoring device small enough to be installed on a ship, so the intelligence gathered by Allied DF monitoring still did not have tactical use. In any case, the attacking actions of the German submarines directly exposed their presence, and they relied on monitoring of radio communication only when they had no alternative. Hence in 1940 Germany held an absolute advantage.

The radio signals of German submarines were enciphered with the “Enigma” cipher machine. Because of its high complexity, the signals broken by the Allies in a short time were quite limited, not enough to affect the operational deployment of the submarines.

When German submarines carried out the first formation attack using wolf-pack tactics, the coordination among the submarines was very loose, with contact kept only by radio. This attack won them the nickname “sea wolves.” Before ordering the dispersed attack, Dönitz assembled as many German submarines as possible around the transport convoy, which was an almost perfect “wolf-pack operation.” For each submarine there was no tactical coordination at all, because coordination in that environment was impossible. So, according to the conditions of the time, the decision was to launch the attack at night. The submarines used the night sky as cover and closed quietly, while the Allied convoy stood out in outline in the moonlight. The attack went wave after wave. The submarines dived to the depth most suitable for attack, showing only the conning tower. They quickly broke through the defense ring of the escort ships and went straight for the transport convoy. The purpose of the high-speed rush was to be able to fire all 4 torpedoes at the bow and, if possible, the 2 torpedoes at the stern as well. After all the torpedoes had been fired the submarine withdrew toward the rear of the convoy, or slipped away diving amid the confusion left among the merchant ships.

Throughout the Second World War the submarines sank in all more than 5,000 transport ships of various kinds (more than 20 million tons) and 381 large and medium surface combatants. Among them the German submarine with the highest total record was U-48, which made 12 combat patrols, the commanders of the first 8 being Korvettenkapitän Herbert Schultze, of the next 2 Korvettenkapitän Hans-Rudolf Rösing, and of the last 2 Kapitänleutnant Heinrich Bleichrodt; its total record was the sinking of 1 escort ship and 54 transport ships, 322,000 tons in all. The highest record of a single submarine on a single combat patrol was that of U-107, which from April to June 1941 sank 14 Allied transport ships, about 86,700 tons, in the waters off Freetown.

Unlike German submarines, the American submarines carrying out commerce-raiding warfare in the central and western Pacific still mainly adopted single-boat attack tactics, but because the targets they attacked were mainly unarmed transport convoys, they still achieved remarkable results. By the middle of 1944 Japanese merchant-ship losses had reached an average of 50 ships a month, and the quantity of imported materials was already far below the minimum level needed to sustain the war. In June 1944, because of the American submarines’ increasing blows against Japanese oil tankers, Japan had to shift the bases of the Combined Fleet to the Lingga Islands and Tawi-Tawi, nearer the Borneo oilfields. The Japanese Navy’s surface fleet was also repeatedly dealt heavy blows by American submarines. In the first half of 1944 the submarine Cavalla, commanded by Kossler, sank the Japanese carrier Shōkaku, and the submarine Albacore, commanded by Blanchard, sank the Japanese carrier Taihō. On the morning of October 23, 1944, the American submarines Darter, Dace and Bream sank two Japanese heavy cruisers in the waters near Palawan and damaged two more. Two days later American submarines again sank a Japanese light cruiser and a destroyer. In November the Japanese battleship Kongō was sunk by an American submarine. A week later the Japanese carrier Shinano, which had just put to sea for trials, was sunk by the American submarine Archerfish. In the whole of 1944 American submarines sank 7 heavy carriers of the Japanese Navy and damaged one. At the same time, between September 1944 and January 1945, the quantity of oil supplied by sea to the Japanese homeland from the Indies dropped sharply from 700,000 tons to 200,000 tons. The submarine Spadefish on November 17, 1944, sank the Japanese Navy carrier Shin’yō west of Jeju Island in the Yellow Sea off China.

According to statistics, throughout the Second World War American submarines sank 1,113 Japanese merchant ships, of total tonnage more than 5.32 million tons.



III. The Development of Anti-Submarine Tactics

With the development of specialized anti-submarine detection equipment and new anti-submarine weapons and the appearance of aircraft, two typical forms of anti-submarine warfare appeared during the Second World War: surface-ship anti-submarine warfare and air anti-submarine warfare.


(I) The Development of Surface-Ship Anti-Submarine Tactics

Surface-ship anti-submarine warfare is the traditional mode of anti-submarine warfare.

In the Second World War the performance of submarine chasers had improved considerably. Their displacement reached about 300 tons and their maximum speed over 20 knots; they were equipped with search equipment such as sonar and with anti-submarine weapons such as rocket depth charges or depth-charge launching guns or projectors (the U.S. forces usually carried Hedgehogs), and some boats were also fitted with attack directors. They could not only search for and attack submarines in coastal waters but also carry out missions such as patrol, guard, escort and minelaying in coastal waters (see Figure 11.27).


[Image — Figure 11.27: A submarine chaser of the Second World War. A black-and-white photograph of a small, low warship under way with a short mast and a boxy superstructure, running along the sea surface.]



To improve seaworthiness and search and attack capability, anti-submarine ships of 600–1,000 tons displacement also appeared in this stage, with much higher seaworthiness, search and anti-submarine attack capability than the small submarine chasers.

To cope with an increasingly serious submarine threat, during the Second World War almost all surface ships operating in sea areas threatened by enemy submarines were fitted with anti-submarine detection equipment and anti-submarine weapons. Among these, the most typical was the appearance of the destroyer with anti-submarine warfare as its basic mission. The destroyer built in the greatest numbers in the Second World War was the American Fletcher-class destroyer9 (see Figure 11.28). A total of 175 ships of this class were built.


[Image — Figure 11.28: A Fletcher-class destroyer. A black-and-white photograph of a destroyer under way seen from the side and slightly ahead, with the hull number “445” on the bow, a tall mast with radar antennas and gun mounts along the deck.]



1. Anti-submarine detection equipment fitted on surface ships

Compared with the First World War, the anti-submarine detection equipment fitted on surface ships in the Second World War had made great progress. Practical shipborne radar and sonar had appeared by then.

Shipborne radar and radio-signal receivers: radar is equipment that actively emits radio waves and detects targets by receiving the reflected waves. In early 1941 the Allies began to fit anti-submarine ships with short-wave radar designed specially to detect the periscopes, snorkels and antennas of German submarines showing above the water and so discover those submarines; its detection range was within about 8,000 meters, and it could determine the position of the submarine only roughly. The radio-signal receiver can passively receive the radio waves of certain wavelengths emitted by a submarine, and several receivers used at the same time can also roughly determine the bearing of the submarine. The Allied navies began to use them in early 1941.

Hull sonar (Sonar) is anti-submarine detection equipment installed on the hull that can detect submarines by receiving their mechanical noise. In the Second World War the detection range of this equipment was only a few hundred meters, and it could determine the bearing of the submarine only roughly.

2. Anti-submarine weapons fitted on surface ships

Compared with the First World War, the anti-submarine weapons of surface ships in the Second World War also made great progress. The anti-submarine weapons fitted on surface ships at the time were mainly rocket depth charges, the Hedgehog, anti-submarine torpedoes and mines.

The rocket depth charge mounts the depth charge on a rocket and is fired from a surface ship with a launching gun. In this way depth charges can be dropped in more directions and at greater distances, instead of being dropped only at the stern of the ship or boat by means of rolling racks as in the past. This enlarges the anti-submarine range of surface ships and raises the timeliness of the attack. To enlarge the damage radius, depth charges of this kind were usually fairly large.

The Hedgehog is a small rocket-depth-charge launcher, and was the most widely used anti-submarine weapon on U.S. Navy surface ships in the Second World War, called the “K” gun. In an attack it fired 24 depth charges of 40 mm caliber at one time in pairs at 0.1-second intervals, with a range of 350 meters; depending on the type of gun, the group of projectiles entering the water formed an ellipse 42 meters long and 36 meters wide, or a circle 60 meters in diameter, and after entering the water sank at a rate of about 7.5 meters per second. As long as one projectile hit the target and exploded, the others would explode one after another, destroying the submarine.

Anti-submarine torpedoes: most of the anti-submarine torpedoes fired by surface ships were heavy torpedoes controlled in two planes (course and depth).

Mines: they can be laid by surface ships in enemy harbors and bases and on main sea routes, which not only lightens the load of anti-submarine patrol operations but can also deter the activity of enemy submarines, and it is the most economical anti-submarine method.



(II) The Emergence of Air Anti-Submarine Warfare and the Development of Anti-Submarine Tactics

Air anti-submarine warfare is the combat action in which anti-submarine aircraft use anti-submarine detection equipment to detect, identify and locate underwater submarines and use anti-submarine weapons to attack; it is a new mode of anti-submarine warfare that appeared with the arrival of aircraft, the miniaturization of anti-submarine detection equipment and the development of attack weapons.

In fact, as early as the First World War some countries had begun to try to use seaplanes or flying boats for anti-submarine work. But at the time only visual methods (including the use of telescopes) were used to search for submarines, and the efficiency of the search was very low, and the low efficiency of air anti-submarine work led to its little use. It was not until the beginning of the Second World War, with the use of sonobuoys, airborne radar and searchlights, that the efficiency of search for submarines was greatly raised, and air anti-submarine warfare became a generally used mode of anti-submarine warfare.

1. Airborne anti-submarine detection equipment

Airborne anti-submarine detection equipment is equipment installed on anti-submarine aircraft to detect, discover, identify and locate enemy submarines. The submarine-detection equipment of the time was of three kinds: airborne radar, sonobuoys and searchlights.

Airborne radar and radio-signal receivers: in early 1941 the Allied navies began to install on anti-submarine aircraft short-wave airborne radar that could detect the periscopes, snorkels and antennas of German submarines showing above the water and so discover the submarines; the radar’s detection range against submarines was within 8,000 meters, and it could determine the position of the submarine only roughly. The radio-signal receiver can passively receive the radio waves of certain wavelengths emitted by a submarine, and several receivers used at the same time can also roughly determine the bearing of the submarine. The Allied navies began to use them in early 1941.

Sonobuoy (Sonar Buoy): sonar equipment dropped into the sea by an aircraft. It searches for submarines by receiving their mechanical noise and sends out information on the submarine by radio waves. At that time the sonobuoy’s detection range was only a few hundred meters. The Allied navies began to use it about the second half of 1943.

Searchlight: used to discover a submarine in a surfaced state at night. The effective range of airborne searchlights at that time was within 2,000 meters.

2. Airborne anti-submarine weapons

The aerial anti-submarine weapons used in the Second World War were mainly aerial depth charges, aerial anti-submarine torpedoes and aerial mines.

Aerial depth charges are depth charges dropped from aircraft. They are generally dropped from low altitude, with the detonation depth set before dropping.

Aerial anti-submarine torpedoes are anti-submarine torpedoes launched from aircraft, mostly light torpedoes. They are generally launched from low altitude, with the attack depth set before launching.

Aerial mines are mines dropped from aircraft which can be laid quickly in a few minutes. Laying mines in enemy harbors and bases and on main sea routes not only lightens the load of anti-submarine patrol operations but can also deter the activity of enemy submarines. They are generally dropped from low altitude, with the standby depth set before dropping.

3. Anti-submarine aircraft carriers

To cope with the submarine threat on the ocean, in the middle and late Second World War the United States also made use of merchant ships to convert specially a kind of light carrier of only 7,000–8,000 tons displacement carrying only 25–30 aircraft, mostly torpedo-attack aircraft, which sailed with transport convoys or fleets and were devoted to the anti-submarine mission, called anti-submarine carriers or escort carriers. The most famous among them was the Casablanca-class escort carrier (see Figure 11.29).

With its strong industrial production capacity the United States built 50 ships of this class in a single year.


[Image — Figure 11.29: The Casablanca-class escort carrier. A grayish aerial photograph of a small carrier seen from above, with a flat flight deck marked with large white lines and an X-shaped marking near the stern, the island on the right and a caption box at the upper left reading “CVE-30 (ex BAVG-4) USS Charger.”]





(III) Typical Anti-Submarine Battles and Tactics of the Second World War

The most typical anti-submarine mission of the Second World War was the Allied struggle against the German Navy’s “wolf-pack tactics.”

First, the Allies planned the transport routes through the German Navy’s “Enigma” cipher, which had been broken, and even directed convoys at sea to change course and avoid the sea traps laid by the Germans; second, they used anti-submarine aircraft to carry out active anti-submarine work in the relevant sea areas; third, they sent surface ships to escort the transport convoys.

In the autumn of 1940 the “wolf-pack tactic” made full use of the fatal weak point of Allied transport at sea. The coastal waters of the ocean became the main sea areas threatened by German submarines. These submarines usually acted alone and kept submerged while attacking. Therefore anti-submarine escorts were deployed on both coasts of the Atlantic. In the vast middle waters of the Atlantic, convoys sailing east were protected by cruisers, older battleships or Allied submarines. Convoys sailing west dispersed and sailed independently once they left the designated dangerous waters in which German submarines operated. Therefore convoys crossing the Atlantic were especially vulnerable to attack by German submarines when sailing in sea areas without escort ships’ protection. And the escort ships themselves could deal with only one submarine at a time.

On October 16, 1940, 6 German submarines intercepted and attacked the convoy numbered SC 7, but the attack went not very well. This slow convoy from Canada was made up of 34 ships, accompanied by 3 anti-submarine escort ships protecting the convoy and a Royal Air Force Short Sunderland long-range flying-boat bomber. In fact, U-48, after first discovering the convoy, at once sank two transport ships, but was at once driven off by a destroyer and the bomber, and so Dönitz reassembled a submarine group and launched the attack on the night of the next day. What happened next was similar to the frenzy of sharks feeding, so that even the Germans did not clearly know what they had been doing — 5 submarines were actually moving freely among the transport ships. By the end of the attack 22 ships had been sunk, the highest rate of loss of any convoy in the North Atlantic during the Second World War. On October 20 a newly formed group of 5 submarines (several of which had taken part in the action against convoy SC 7) again attacked an Allied convoy numbered HX 79, and although this convoy was equipped with more than 11 escort ships, including 2 destroyers and 3 light cruisers, 12 transport ships were still sunk.

The German submarines’ wolf-pack operations gave the Allies a very hard time in the winter of 1940–1941, but the Allies soon worked out definite countermeasures. The most important was the invention of radar that could be installed on small warships and aircraft, especially the newest radar with a wavelength of 10 centimeters, which could detect German submarines on the surface and the high-frequency DF signal receivers on board. In February the Royal Navy moved the Western Approaches Command from southern England to Liverpool and gave it full authority over the escort of merchant shipping in the North Atlantic. It could call on the coastal-defense aircraft of the Royal Air Force in the theater to take part in anti-submarine operations. In addition Britain built naval and air bases in Iceland, which extended the range of anti-submarine escort to the middle of the Atlantic. On March 6, 1941, Churchill announced that the British government had resolved to commit more strength in order to win the Battle of the Atlantic.

At the same time the Western Approaches Command clearly laid down the composition of escort groups, their leadership system and training methods, and studied standardized tactical anti-submarine operating rules. In April 1941 the first tactical manual, the guiding principles for escort operations in the western theater, was issued. According to these principles, the primary mission of an escort group was to bring the transport convoy safely and punctually to its destination, and only secondarily to sink German submarines.

As the anti-submarine capability of the escort groups kept growing, the weather also improved greatly, and British radar performance had improved a great deal; these favorable conditions laid the decisive foundation for the great victory Britain won in the middle of March. In that battle 2 large German submarines (U-100, commanded by Joachim Schepke, and U-70, commanded by Joachim Matz) were sunk, and another (U-99, commanded by Otto Kretschmer) was captured by the Royal Navy. The loss of these three submarines marked the end of the German submarines’ “happy time.” The battleships Scharnhorst and Gneisenau also withdrew to Brest in France, and the German threat of cutting the blockade at the Faroe Islands passage was lifted. In April 1941 the American government announced an expansion of the neutral sea zone. The new zone included Iceland and most of the sea areas in the middle of the Atlantic, which let the anxious British breathe still more easily. By this time the escort range of the U.S. Navy covered half of the North Atlantic, and the positions of Allied ships and aircraft could be broadcast without worry on open frequencies.

In the spring of 1941 the anti-submarine escort of transport convoys in the middle of the Atlantic formally ended. In June of the same year the newly formed Royal Canadian Navy set up a base in Newfoundland, from which Canadian escort groups could sail directly to Iceland and there hand over the transport convoys to the British fleet. This filled the last gap in the convoy routes. The Royal Canadian Navy escort groups based in Newfoundland had a few newly built light cruisers, some old destroyers retired from the U.S. Navy (their crews all being novices), and a very small number of high-performance destroyers, so that their combat capability was rather weak. But the commander in chief of the Western Approaches said: “This basically solves the problem of the convoys’ safety in the North Atlantic.” No one wished them to meet German submarines. In the summer of 1941 the British made a major breakthrough in breaking the “Enigma” cipher, which almost guaranteed that convoys at sea would no longer face any danger from German submarines.

By May, in the A3 escort group, the U.S. Navy had left only a few cutters of the Coast Guard and very few destroyers. This escort group was nominally American but was made up chiefly of Canadian light cruisers. The Royal Canadian Navy again took over the escort duty of most fast convoys, and the combat forces under the 24th Fleet were mostly Canadians as well. Because Iceland was no longer used as the escort handover point, convoys had to sail directly between northern Ireland and Newfoundland. As long as the convoys sailed in straight lines and these light cruisers and destroyers were not too eager to attack German submarines, safety could basically be guaranteed. But things did not go as hoped, and the German submarines in the late summer of 1942 made full use of these potential opportunities and launched several attacks.

Admiral Dönitz found that the convoys were hugging a huge looping route far to the north and that the escort groups were very weak, and so he shifted the main force of the submarine fleet to wait for action in the middle waters of the Atlantic. The Canadian escort groups were still escorting slow convoys and had not yet installed the more advanced shipborne radar. The first-generation radar on the ships was easily discovered by the latest radar-signal detectors on the German submarines, and there were too few destroyers in the escort groups — destroyers’ fast speed is of great importance in anti-submarine operations. At the same time, in the whole fleet only one Royal Canadian Navy escort ship had installed the latest DF signal monitoring device. More fatal was that, from February, the Allies could no longer carry out precise traffic analysis of the radio communications of German submarines. With the rapid increase of submarines in the middle waters of the Atlantic, the situation took an important turn.

In the autumn of 1942 the encounter battles of the two sides finally broke out. After a series of battles at sea the Canadian Navy was defeated and withdrew from the middle of the Atlantic. From July to the end of 1942, although the convoys escorted by the Canadians made up only 30% of the transoceanic merchant convoys, and were almost all slow ships, the ships lost accounted for 80% of all Allied losses in that sea area in the same period. Britain at once reproached the Canadian Navy for incompetence, but, without high-performance radar, the Royal Canadian Navy could only fight blind.

To solve this problem some improvements were proposed, such as firing illuminating shells in advance to help discover and guard against submarine attack. But this method was clumsy and dangerous, so it was soon abandoned. By comparison, developing fast convoys escorted by well-equipped British warships would be much more effective. The latest DF signal monitoring devices on British destroyers could intercept the radio waves sent by German submarines on the surface, which forced the nearby German submarines to dive and so cut off their contact with the outside. At the same time the Royal Navy’s 10-centimeter radar could build a firm defensive net for the whole convoy at night. With advanced weapons and equipment and accurate tactical intelligence, the Royal Navy withstood the “wolf packs’” attacks, drove them back and finally sank German submarines.

In November, in the escort of convoy SC 107, the Canadian escort group suffered a disastrous defeat — 15 transport ships were sunk. After this, at the beginning of December Britain began making arrangements for the Canadian Navy and the few remaining American warships to withdraw from the Atlantic theater and no longer provide escort protection for transoceanic convoys. Although the A3 group’s record in the middle of the Atlantic was not as bad as that of the other 4 Canadian groups, its equipment was as backward as that of the Canadian warships, the Secretary-class light cutters being too slow, and, of course, there were other reasons as well.

Ever since the control of the western Atlantic routes and the command of the Canadian escort groups had been handed over to the United States in 1941, Britain had brooded over it. And at the end of November, because of the need to support the Allied landings in North Africa, Britain suspended anti-submarine escort operations in the eastern Atlantic. Britain not only had to fight alongside the whole world but also had to cross by itself the middle of the Atlantic, which was thick with German submarines. So Britain took over the operational command of the whole Battle of the Atlantic. In January 1943 Canada withdrew from the campaign and the A3 group was also prepared for dissolution, and with this, for the merchant ships crossing the Atlantic the heavy task of providing escort fell wholly on the British.

In early 1943 the Royal Navy bore the main responsibility for escorting convoys in the North Atlantic, and the middle waters of the Atlantic also became the last place where the Type VII German submarines could “hunt” at will. The German Navy hoped to win some kind of strategic victory. In early 1943, in the middle Atlantic waters beyond the normal range of Allied land-based anti-submarine aircraft, more than 100 German submarines were prowling in all. For a convoy to avoid them was almost impossible. In January and February 1943 some progress was made in breaking the German submarine cipher, and so Allied convoys entered the area again. But, as in the Canadian fleet’s encounters of the previous autumn, once slow convoys left the protection range of friendly anti-submarine aircraft and met 20 to 30 submarines, their fate was a miserable one. In January, in the defense of convoy SC 118, the Royal Navy’s escort ships fought fiercely with the German submarines. In that action the Allies sank 4 German submarines in all, while losing 11 ships themselves.

On February 20 the Germans intercepted important intelligence: the slow Allied merchant convoy numbered ONS 166 would cross the Atlantic westward, and German submarines were then ordered to assemble and wait in the middle waters of the Atlantic. The escort for the convoy was the A3 group, made up of the American Coast Guard cutters Spencer (WPG-36) and Campbell (WPG-32), the Canadian corvettes Rosthern, Trillium, Dauphin and Chilliwack, the British corvette Dianthus and the Polish destroyer Burza. The first German submarine to discover the convoy withdrew at once for fear of being detected by the DF equipment. The next day a Liberator long-range bomber of No. 120 Squadron of the Royal Air Force sank a submarine. But as the convoy gradually left the protection range of the air force, the German submarines intensified their attack. On the night of the 21st the German submarines broke through the outer defense of the escort group. Although the Campbell sank a submarine, because the weather on the sea was bad, the German submarines attacked wave after wave, which made an effective defense almost impossible. On the 24th Canadian modified Catalina patrol aircraft arrived as reinforcement, damaged two German submarines in one attack and drove off most of the rest, but the German submarines hid in the thick fog and went on attacking the convoy. Two days later the cruel battle ended, and the Allies had lost 14 ships.

The series of fierce escort battles in March proved once again that even a strong heavy fleet could not see a merchant convoy safely and unharmed to its destination on the far side of the Atlantic. The Allies had always used the signal coding in which German submarines reported the weather as the key to breaking German radio communications when the Germans deployed for attack. Once the Germans changed their method of coding, Allied intelligence could no longer obtain the information needed to plot convoy routes that would avoid the large numbers of German submarines lurking in the middle waters of the Atlantic. In the first three weeks of March all the convoy routes were intercepted by the Germans, half of the convoys were attacked, and the loss rate reached 22%.

The German Navy won its most brilliant victory in the attacks on convoys SC 122 and HX 229 between March 16 and 20. More than 40 German submarines took part in the attack, the largest “wolf pack” of the whole Second World War. The attack lasted 4 days, and although the Allies combined the two convoys and strengthened the escort, 21 ships were still sunk by the German submarines. In the last ten days of March, because the winds at sea were very strong, the Allied merchant convoys were able to escape the fierce attacks of the German submarines. By the end of March the Allies had lost 71 ships in all in the middle waters of the Atlantic.

Nevertheless, by the end of March everything had changed. The Allies reached a resolution to hand over to Britain complete control of the North Atlantic from longitude 47° west to the British Isles, and from March 30 all operations in the middle waters of the Atlantic were under unified British command. The Allies not only dispatched several long-awaited aircraft carriers and more long-range aircraft to strengthen the anti-submarine force in that area, but also formed a strong support force to provide effective support at sea in good time. In addition, the Allied cryptanalysts broke the German cipher, which enabled the Allies to design safer routes. At the same time, by monitoring the radio communications of the German submarines, it was found that their morale was very low — the moment for counterattack was ripe. Still more favorable, the weather at sea had eased greatly and there were far fewer storms, which let destroyers clear the sea more efficiently with radar and DF equipment. The British high command made full use of these conditions, opened safe routes far from the areas where German submarines lurked, and carried large quantities of supplies. At the same time it sent convoys with strong anti-submarine forces into the encirclement of the German submarines as bait — the moment to slaughter the “wolf packs” had finally come. British tactics finally paid off and broke the myth of the “wolf packs.” At the end of April, a convoy numbered ONS 5, made up of 46 ships and protected by a British escort group, met German submarines while sailing from east to west. On April 28 a German submarine discovered the convoy, but was at once driven off to the south of Iceland by a Catalina bomber of the American Navy that came as reinforcement. The escort group resisted the German submarine attacks as hard as it could, and it badly needed support. At that time intelligence was not very precise, and so a certain skill in guessing was needed in laying out the route. At the same time the intelligence department of the German Navy had broken the communications cipher of the Allied convoy, and so at least 40 German submarines assembled in the sea area ahead of convoy ONS 5. From April 29 to May 1 Allied aircraft took off intermittently from Iceland and Newfoundland to support the convoy. The fighters from Newfoundland attacked the westernmost German submarine and sank one. The 4 destroyers of the Royal Navy’s 2nd Support Group also joined the battles of May 2 and 3 and left only when they had to refuel.

Although the routing of the convoy was fairly successful and the long-range bomber pilots fought quite heroically in unfavorable weather, they still could not stop the German submarines from attacking convoy ONS 5 again on May 4. Because the number of escort ships was much reduced and the defense was seriously inadequate, 6 merchant ships were sunk during the night. By the 5th the German submarines, using the bad weather as cover, sank another 4, while the bombers the Allies sent in support did not find the convoy. When night fell only 7 escort ships were left, and the convoy had inevitably fallen into the encirclement of 15 German submarines.

But fortunately, in the early morning of the 6th, these 7 warships were joined in good time by the reinforcement of the Royal Navy’s 1st Escort Group. A heavy fog rose over the sea, which was a golden opportunity for the 10-centimeter radar on the Royal Navy destroyers. While the German submarines groped about on all sides and could not find their targets, the escort warships searched out the German submarines one by one and sank them. By sunrise the escort fleet had sunk 5 submarines in all. Two more submarines collided while searching for the convoy and went down. After a battle lasting a day and a night the Germans had lost 7 submarines, and Dönitz had to give up the attack.

For the rest of May the Allies abandoned the strategy of evasion entirely. Allied aircraft and warships kept actively searching for and attacking German submarines, and many German submarines were “slaughtered.” The Bay of Biscay was the route German submarines had to take on sortie, and there the Allies massed more than 50 aircraft specially to deal with German submarines and won a great victory. In May alone the Allies sank 41 German submarines and lost only 7 merchant ships. On May 24 Admiral Dönitz was forced to admit defeat and recalled the “wolf packs.” Whatever the purpose, the anti-submarine campaign in the North Atlantic was over. In 1943 merchant ship losses fell in a straight line while new-ship construction soared, and in this year the newly added shipping tonnage reached 14 million tons.

Throughout the summer of 1943 the German submarines tried to go on attacking in the southern waters of the North Atlantic from the Caribbean to North Africa and, with the support of fuel-supply submarines, to extend the scope of operations. But the Enigma cipher used by the German submarines had been broken, their movements were completely exposed to the Allies, and they became wholly the prey of the U.S. Navy’s anti-submarine groups built around aircraft carriers. In September the German Navy fitted German submarines with heavy antiaircraft weapons and newly developed acoustic homing torpedoes and prepared to launch the Atlantic offensive again, but in the end all of it failed.

By the end of 1943 it was already hard for the German submarines to employ “wolf-pack tactics” in the Atlantic. They could fight only independently, and could not send radio signals out lest they give themselves away, which made them submarines in the true sense. Although in the last 18 months of the war the German submarines kept cruising at sea, they could no longer pose a threat to the Allies.

It can be seen that the secret of the Allies’ anti-submarine success was this: using the whole combat system to carry out anti-submarine warfare.

During the Second World War, because anti-submarine weapons and anti-submarine tactics were greatly developed, as many as more than 1,100 submarines were sunk. Among these, the Royal Navy’s Captain Donald Macintyre set the best record for surface-ship anti-submarine work. In March 1941, as commander of the escort ships of convoy OB 293, he commanded the escort ships that sank the two ace German submarines U-99 and U-100. Later, commanding the destroyer Hesperus, he sank 5 German submarines in all. Squadron Leader Terence Bulloch of the Royal Air Force set the best record for air anti-submarine work. He was the captain of a B-24 Liberator anti-submarine aircraft and sank 4 German submarines and damaged several. The American escort carrier Card (hull number CVE-11) set the best record for aircraft-carrier anti-submarine work. Her shipborne aircraft sank 4 German submarines in all, 2 of them supply submarines.




IV. The Development of Landing Tactics

During the Second World War the number of landing operations carried out, their scale, and the complexity and intensity of the campaign fighting were all unprecedented. Landing tactics developed remarkably.

As far as specific landing tactics are concerned, the development of landing tactics depended to a considerable degree on the development of landing means.


(I) The Development of Landing Craft

Before the First World War landing operations mainly used traditional ships. The disastrous Gallipoli landing of 1915 showed that traditional ships were no longer suited to the requirements of landing operations, especially after machine guns were issued to troops in large numbers.

Early landing vessels were divided into two kinds, transports and landing ships (craft). Transports are vessels that carry the landing force and its equipment across the sea area. Landing ships (craft) are vessels that carry the landing force and its equipment to land on the beachhead. Troops usually boarded the transports in their own ports, sailed to the transfer area at sea, and changed into landing craft to launch the assault on the beach.

1. Landing craft

The landing craft is the most direct means of landing and plays an important role in landing combat.

The landing craft is a small amphibious vessel built specially to carry landing troops and their weapons, equipment and supplies directly onto the shore. Its use greatly raised the efficiency of landing. The earliest form of the landing craft is generally held to be the vessel called the “Elpidifor” (Greek, meaning “bearer of hope”) used by the Russian Black Sea Fleet in 1916. It was a flat-bottomed cargo ship of very shallow draft, with a displacement of 100–1,300 tons, suited to carrying troops to the beach for landing operations. In the later part of the First World War the British and American forces converted and built a batch of landing craft similar to it, with displacements of 10–500 tons, of varying size, armed with machine guns or small-caliber naval guns, with doors at the bow to let personnel and vehicles disembark. These were the earliest landing craft. Landing craft speeds were all below 20 kilometers per hour, with a range of only 200–1,000 kilometers. In landing operations the troops generally had to ride a transport or warship to waters near the landing point and then change to landing craft to assault ashore.

In accordance with the requirements of a series of landing exercises carried out after the First World War and between the two world wars, landing craft were substantially remodeled before the Second World War. The great majority of landing craft adopted a flat-bottom design, mostly using a flat forward ramp in place of the normal bow and stern. The cargo hold was open-topped. They were armed with machine guns or small-caliber naval guns. The bridge and the power and transmission equipment were usually at the very rear of the craft. Although this design gave the landing craft a shallow draft and maneuverability, so that they could go into shallow waters and beaches that ordinary ships could not reach and land directly, it also lowered their seagoing qualities. The speed of landing craft could usually be kept to only below 12 knots, their ability to withstand waves was poor, and they were hard to control sailing in a high wind and heavy sea. Their range was small and their area of activity limited. Even so, in the Second World War the United States, Britain, Japan and other countries still built about 100,000 landing craft.

According to what they carried, landing craft were generally divided into personnel landing craft, vehicle landing craft and tank landing craft. According to displacement and carrying capacity, landing craft were further divided into small, medium and large landing craft. Small landing craft: full-load displacement 10–20 tons, range about 100 nautical miles, able to carry some 30 landing troops or about 3 tons of supplies. Medium landing craft: full-load displacement 50–100 tons, range 100–200 nautical miles, able to carry 1 tank or 200 landing troops or several tens of tons of supplies (see Figure 11.30). Large landing craft: full-load displacement 200–500 tons, range about 1,000 nautical miles, able to carry 3–5 tanks or several hundred landing troops or 100–300 tons of supplies.


[Image — Figure 11.30: A medium landing craft. A black-and-white photograph of a landing craft with hull number “1627,” its open deck packed with troops.]



2. Landing ships

Besides landing craft, landing ships were also specially developed at that time.

The early landing ships, also called tank landing ships, had a displacement of 600–10,000 tons and could carry from a few to several dozen tanks and several hundred soldiers, with a range generally of 200–6,000 kilometers and a speed of 20–40 kilometers per hour. This allowed the landing force to reach the landing beach directly from the port of departure without transferring en route, which greatly simplified and speeded up the landing process. But landing ships of this kind were suited only to use without resistance, such as when the second echelon landed. The world’s first landing ship was converted by Britain from a tanker at the beginning of the Second World War.

In 1940 Britain built the first batch of large LST-class landing ships. After that some countries, mainly the United States, also built landing ships in large numbers one after another (see Figure 11.31).


[Image — Figure 11.31: An LST tank landing ship. A black-and-white photograph of a weathered ship with a blunt bow, a tall mast and gun mount, and the hull number “57.”]



At that time, in order to carry landing craft across the ocean and simplify the transfer process, the United States also developed a dock-type landing ship (see Figure 11.32).

The dock landing ship, also called the dock landing transport, generally has a displacement of over 10,000 tons, and inside the ship is a huge well deck that can hold several medium landing craft or several dozen amphibious vehicles. A movable water gate is fitted at the stern or bow of the ship; when the gate is opened, seawater enters the well deck, and the loaded landing craft or amphibious vehicles can drive straight out of the well deck to carry out the landing. Using a dock landing ship, the landing force can be delivered from one’s own port directly to the landing place to land, which greatly simplifies and speeds up the landing process.


[Image — Figure 11.32: The well deck of a dock landing ship. A black-and-white photograph of a ship seen from the stern, with the open well deck below the flight-deck-like upper structure and a tall crane at the right.]





(II) The Development of Landing Tactics

Strategic landings in the Second World War included the German landing operations against Norway, the Japanese landing operations against Malaya, the Philippines and Java, and the British and American landing operations against North Africa, Sicily, Normandy and elsewhere. In these landing operations the marines became an important assault force; seizing air and sea superiority in the theater, carrying out fire preparation and fire support, adopting various measures to disguise feints, using airborne troops to coordinate with the frontal landing, and choosing to make the landing breakthrough before high tide and after dawn became common means of landing operations. Through the continual summing up of experience from hundreds of actual battles, the theory of landing operations received systematic development.

In this period, according to the different means of transport used by the landing troops, two landing modes appeared, “shore to shore” and “ship to shore.” The “shore to shore” mode means that the landing troops board landing craft in their own port, cross the water, and land directly on the other side’s coast; it is suited to landing operations with a not very long crossing distance. The “ship to shore” mode means that the landing troops first cross in large transports and, at a certain distance from the other side’s coast, transfer to landing craft to land; it is suited to landing operations with a long crossing distance (for example across an ocean).

We take the Normandy landing battle alone as an example:

At 2:30 in the early morning of June 6, 1944, the huge Allied landing fleet arrived at the transfer area 11 nautical miles off the French coast. Under cover of powerful air fire preparation, the soldiers climbed down cargo nets from the transports into the landing craft. After the transfer the landing craft formed boat waves and cut through the waves toward the landing beaches. The landing times differed because the tides differed at each beach; the earliest was Utah Beach, at 6:30, and the latest was Juno Beach, at 8:00.

At 5:30 a naval gunfire support group made up of 7 battleships, 24 cruisers, 74 destroyers and 2 shallow-draft gunboats carried out a fierce naval gunfire preparation lasting 40 minutes against the 80-kilometer landing front. As the landing craft approached the shore the naval gunfire began to shift to fire support, and the direct fire preparation was taken over by the gun landing craft and rocket landing craft among the landing craft, which went on firing at the landing beaches to cover the landing craft rushing the beach. The whole fire preparation was dense, fierce and sustained, basically suppressed the German fire, and created conditions for the smooth landing of the landing troops.

The fighting on each beachhead was as follows:

Sword Beach lies next to Ouistreham at the mouth of the Orne and is the easternmost of the 5 landing beaches of Operation Overlord, and Caen, the shipping center of northern France, lies 9 miles south of the beach. The British landing force that landed on the east side of Sword Beach, after rushing the beach, very quickly overcame the fire of the German light infantry and in the afternoon linked up with the paratroops who had earlier landed by air inland. But the British who landed on the west side of Sword Beach met the stubborn resistance of the German 21st Panzer Division and could not link up smoothly with the Canadian troops who had landed on Juno Beach. The two sides fought fiercely until dusk, when the Allies at last succeeded in driving back the German armored units. Of the 29,000 British troops who landed that day, the number of casualties was only 630.

Juno Beach extends to both sides from the port of Courseulles-sur-Mer. The Juno landing zone is about 6 miles wide, and the German light infantry units were deployed in villages behind the dunes of the beach, a terrain advantage that was a great threat to the Allied troops who had to cross the dunes to attack. The landing was bloody from the very start, with a third of the Allied landing craft destroyed by German mines and obstacles. Although the Canadian assault troops crossed the sand beach quite easily, they came under merciless German fire in front of the dunes, so that the casualty rate of the first assault wave reached as high as 50%. Toward noon the Canadian troops took the coastal towns, pushed inland, and linked up with the British troops from Gold Beach. Of the 21,400 officers and men who landed on Juno Beach, the casualties were 1,200.

Gold Beach was the center of the whole landing operation, and the landing there took place 1 hour later than at Utah and Omaha. Because of the rising tide and poor sea conditions the Allies could not clear the mines and obstacles in the sea area thoroughly, which also left the British, who were trying to rush the beachhead quickly, in a hard fight. The Germans had deployed strong forces in the defense of the seaside small towns of La Rivière and Le Hamel, and had also set up four 155-millimeter howitzers 500 meters inland, aimed directly at the coast. Under the heavy bombardment of the Royal Navy cruiser Ajax (HMS Ajax) the British finally destroyed these four heavy guns and suppressed the German defensive fire. Before nightfall 25,000 Allied troops had landed smoothly, forcing the defending German troops to withdraw 6 miles inland, and the British had only 400 officers and men as casualties.

Omaha Beach was the beach where the fighting was fiercest in the Normandy landing campaign. The Allies suffered enormous losses on Omaha, with 2,500 killed alone, and so it was also called “Bloody Omaha.”

Omaha Beach is 6.4 kilometers long in all, and the coast is mostly cliffs more than 30 meters high, terrain easy to defend and hard to attack. The landing mission here was borne by the U.S. V Corps. Because of faulty intelligence, the Allies believed that the German defenders here were only the strength of one regiment, mostly reservists, without armored vehicles and of very poor combat power. In fact, in March Rommel had transferred the whole of the elite German 352nd Infantry Division to Normandy, and one main regiment of the 352nd Division was stationed right at Omaha Beach. Unfortunately, it was not until the landing force had set out that Allied intelligence found where the 352nd Division was.

The weather on the day of the landing was extremely bad, and even before the landing the Allies had lost 10 landing craft and more than 300 officers and men to the heavy seas. The officers and men in the landing craft mostly suffered from seasickness and cold dampness, and were basically exhausted before they reached the battle area. After the landing began things also went very badly: of the 32 amphibious tanks that were to land on the western section of the beach, 27 sank as soon as they entered the water because of the heavy seas, and of the 5 survivors 2 were soon destroyed by German fire. Because of the tide and the disorder, many of the landing American soldiers could not tell direction or assembly point, and large numbers of soldiers were packed on the beachhead at the mercy of German fire. For a full two hours not a single American soldier got ashore on the western section, and on the eastern section they had taken only a stretch of beach 9 meters wide; the landing was almost a complete failure.

Yet the U.S. Navy brought a turning point to Omaha Beach. Since no word had come from the beach landing force for a long time, the naval commander realized that the situation on Omaha Beach was extremely grave, and so he ordered 17 destroyers, without regard for the dangers of mines, running aground and being hit by 155-millimeter coastal guns, to advance to only 730 meters from the beach and give the landing force fire support at close range. And the American Rangers at this time had also climbed Pointe du Hoc, and found that the so-called 155-millimeter coastal guns were in fact disguised telephone poles. With no worries behind them, the navy poured shells into the German strongpoints without scruple, and the Americans who had earlier been pinned down on the beach also began to charge under the lead of the elite 1st Division, and at noon the second echelon of the landing force landed ahead of schedule. Under the guidance of the air force the U.S. Navy’s battleships and cruisers also began to fire on the shore, and the German defense basically collapsed. At nightfall the Americans formally succeeded in landing, and the headquarters of the V Corps came ashore and set up its command post.

Utah Beach lies on the west side of Carentan Bay and is a sand beach about 3 miles wide covered with low dunes. Although the actual Allied landing place was 1 mile east of the planned place, fortunately the Germans had not deployed many troops near the landing point. After the attack began, within only 3 hours the Allied troops crossed the beachhead and took control of the coastal roads; before noon that day the landing troops linked up with the airborne troops who had been dropped behind the enemy 5 hours earlier; and by midnight that day the Allies had not only achieved the planned objective of this landing but had pushed 4 miles farther inland. Of all the landing operations, the Utah landing was the one with the fewest casualties, only 197 of the 23,000 officers and men.





Section 6: Tactics of Large-Scale Maritime Combat

According to the basic combat purpose, large-scale maritime combat in the stage of aircraft-strike tactics can still be roughly divided into four basic forms of combat: combat to destroy enemy surface ship formations, combat to strike enemy important targets, landing combat and anti-landing combat.

In this stage of tactical development, large-scale maritime combat took place mainly in the waters of the Pacific, between the U.S. Navy and the Japanese Navy.


I. The Development of Tactics for Destroying Enemy Surface Ship Formations

Combat to destroy enemy surface ship formations is usually organized and carried out under the conditions that one’s own side holds the advantage in the comparison of combat strength and the enemy is at a disadvantage, and its combat purpose is often realized through decisive battle. The basic tactical stratagem the enemy is most likely to adopt is to avoid a decisive battle with us under unfavorable conditions, and so the basic tactical stratagem always revolves around how to create a favorable opportunity for decisive battle.

As before, the typical basic tactical stratagems of combat to destroy enemy surface ship formations fall broadly into two categories, “fleet decisive battle” and “ambush at sea.”


(I) Fleet Decisive Battle

Fleet decisive battle refers to the direct method of combat carried out by the maritime tactical formations (fleets, detachments) of the two sides in order to destroy each other. For example, during the Second World War the main naval forces of the two sides often achieved the purpose of destroying large numbers of the other side’s surface ships through fleet decisive battle. It can be said that fleet decisive battle is the most direct and also the most traditional tactical stratagem for destroying enemy surface ships. The basic tactical stratagem adopted by both sides in the Battle of the Eastern Solomons on August 24–25, 1942 (called by the Japanese the Second Battle of the Solomon Sea), the Battle of the Santa Cruz Islands on October 26 of the same year, and the Battle of the Philippine Sea (the Battle of the Marianas) on June 19–20, 1944, was fleet decisive battle, each hoping to destroy the other’s main force through it.

Fleet decisive battle can indeed achieve the purpose of destroying large numbers of the other side’s surface ships. But its result depends to a considerable degree on the strength of the two sides at the start of the fighting. The stronger side naturally strives for a decisive battle, but the weaker side, in order to avoid defeat, often “shrinks” inside its harbors and does not go to sea, avoiding decisive battle. When this happens, apart from luring the other side out to sea for a decisive battle, there seem to be few effective methods, and this is the main reason decisive fleet battles in modern times have occurred less and less.

On the premise that both fleets “are willing” to fight a decisive battle or that one of them cannot avoid it, how to defeat the other side becomes the basic problem facing the fleet (formation). Judging from the sea battles that occurred in this period, most of these battles adopted two specific tactical stratagems: “directly carrying out multi-mode, multi-direction, continuous coordinated attack” and “attacking the weak point (weak link) of the enemy surface ship formation”:

1. Directly carrying out multi-mode, multi-direction, continuous coordinated attack

Directly carrying out multi-mode, multi-direction, continuous coordinated attack against the enemy surface ship formation is the simplest tactical stratagem for a “fleet decisive battle.”

Adopting this stratagem often produces the following effect: when the enemy surface ship formation, in order to avoid our formation’s attack in one mode and one direction, may be exposed to our formation’s attack in another mode and another direction, a “flaw” appears, which we exploit.

The combinations of means of attack on surface ship formations commonly used at that time were broadly as follows:


	The combination of aircraft + surface ships



The strength of attacking with aircraft and surface ships combined is that they create attack conditions for each other. In the battle to sink the German battleship Bismarck in May 1941 and in the Battle of Leyte Gulf between the American and Japanese forces in October 1944, the British and American forces used this tactical stratagem respectively. In the battle to sink the Bismarck, after the surface ships had met with failure in the first engagement, the British carried out continuous attacks with naval aviation, which gained time for the maneuver of the surface ships and finally achieved the combat purpose. The Battle of Leyte Gulf was a different kind of combination. The Americans destroyed the Japanese carrier formation with shipborne aircraft in the sea areas of the Sibuyan Sea and Cape Engaño, and in Surigao Strait used surface ships to block the Japanese surface ships’ night raid and frustrated the Japanese operational design.


	The combination of aircraft + submarines



The strength of combining aircraft and submarines is that they carry out continuous attacks one after the other. On the second day of the Battle of Midway, the battle-damaged American carrier Yorktown was sunk by the Japanese submarine I-168 as she withdrew from the battlefield, which was the “representative work” of this combination. Of course, forming this combination depended on the combat deployment formed before the battle.

Besides the fact that combat efficiency may not be very high, the stratagem of “directly carrying out multi-mode, multi-direction, continuous coordinated attack” often has some constraining factors, of which the most obvious is that corresponding means of attack, including suitable combat platforms and attack weapons, must be available for use at any time, and these conditions are not always met.

2. Attacking the weak point (weak link) of the enemy surface ship formation

Every surface ship formation has some weak point, and in the course of combat there is also some weak link, and especially when the stratagem of “direct attack” has failed to take effect, attacking this weak point (weak link) of the enemy surface ship formation becomes the tactical stratagem that should be adopted.

At this stage, according to the development of military technology of the time and the characteristic weakness of surface ship formations in air defense and anti-submarine capability, the specific tactical stratagems of “air attack” and “underwater attack” were developed respectively:


	Air attack



If the enemy surface ship formation lacks air cover, has weak air-defense capability or has improperly deployed air defense, making full use of the speed difference between aircraft and surface ships and of aircraft’s ability to find targets at long range to carry out air attack can often achieve good attack results. For example, this stratagem was used in the battle on December 10, 1941 in which Japanese naval aviation sank the British battleship Prince of Wales and her escorts, in the fighting of the later period of the Battle of the Philippine Sea carried out by the American forces in June 1944, in the Sibuyan Sea and Cape Engaño battles of the Battle of Leyte Gulf in October 1944, and in the battle north of Okinawa on April 7, 1945.


	Underwater attack



If the enemy surface ship formation’s anti-submarine capability is weak or its deployment improper, making full use of the submarine’s good concealment and the long range and great power of the torpedo to carry out underwater attack can also often achieve good attack results. For example, in the Battle of the Marianas in June 1944 the American submarines Cavalla and Albacore sank the Japanese carriers Shōkaku and Taihō respectively; in the Battle of Leyte Gulf the American submarines Darter and Dace, on the night of October 23, sank the Japanese heavy cruisers Atago and Maya respectively and damaged the heavy cruiser Takao, dealing the Japanese fleet a heavy blow.

Clearly, the combat efficiency of adopting stratagems of this kind is the highest, but adopting them also has many constraining factors, of which the most obvious are two: first, there must be an efficient, high-resolution reconnaissance system to find out (judge) in good time and accurately the weak point (weak link) of the enemy surface ship formation; second, there must be corresponding means of attack, including combat platforms and attack weapons, available for use at any time. And these two conditions are not always met.



(II) Ambush at Sea

Ambush at sea is the stratagem of deploying a maritime tactical formation in advance in a certain sea area in ambush, and destroying the enemy surface ship formation after it enters (or is lured into) the ambush sea area; it is the transplanting of land (ground) ambush combat to the sea. For example, in June 1944 the Japanese forces in the central Pacific tried to exploit the advantage that their carrier aircraft had a longer range than the American, to destroy or weaken the strength of the American carriers, and, taking advantage of the Japanese air bases on Guam, Rota and elsewhere, deployed their carrier formation in the Marianas area, preparing to ambush the American carrier formation outside the strike radius of the American carrier aircraft; this set off the large-scale Battle of the Marianas, and in the end they were instead defeated one by one by the Americans.

Ambush at sea can indeed destroy large numbers of (enemy) surface ships. The key to the success of this stratagem is to achieve tactical surprise. For this reason it is usually adopted when visibility at sea is low or the enemy’s degree of alertness is not high.




II. The Development of Tactics for Striking Enemy Important Targets

Combat to strike enemy important targets may be organized and carried out under conditions in which our naval and air strength is superior, or under conditions in which our naval and air strength is inferior. According to the nature and characteristics of the enemy target and the types of our own forces, there are broadly the following typical tactical stratagems:


(I) Attacking the Weak Points (Weak Links) of Enemy Targets

Combat to strike enemy important targets is usually carried out after full preparation. Therefore attacking the weak point (weak link) of the enemy target becomes the tactical stratagem most commonly used in this form of combat.

At this stage, according to the development of military technology, on the basis of the “surface attack,” “underwater attack” and “land attack” stratagems that appeared in the T-shaped tactics stage, the stratagem of “air attack” was developed as well:

1. Air attack

If the air-defense early-warning system of the enemy target has weak performance or improper deployment, making full use of the high speed of combat aircraft, their ability to find targets at long range, and the long range and great power of the weapons they carry to carry out air attack can often achieve good attack results. For example, this stratagem was used in the British attack on the Italian port of Taranto in November 1940, the Japanese attack on the American Pearl Harbor in December 1941, the American attack in February 1944 on Truk harbor, the largest Japanese naval base in the central Pacific, and several attacks on Wilhelmshaven by Allied air forces from March to October 1944.

2. Surface attack

If the enemy target is found to have a weak surface ship formation or improper deployment, making full use of one’s own larger number of shipborne weapons on surface ships, and of the long range and great power of those weapons, to carry out surface attack can often also achieve good attack results. For example, in the Guadalcanal campaign of August 1942 the Japanese used the 8th Fleet, made up mainly of old ships built in the 1920s, to carry out a long-range night raid on the American covering fleet anchored off Savo Island, and won a great victory.

3. Underwater attack

If the enemy target’s anti-submarine capability is weak or its deployment improper, making full use of the submarine’s good concealment and the great power and long range of its attack weapons to carry out underwater attack can often also achieve good attack results. For example, in the series of commerce-raiding and convoy-defense campaigns in the Atlantic during the Second World War, the Germans mainly used submarine forces to attack the Allied transport convoys and achieved good results.

4. Land attack

If the target is on land or adjacent to land and the enemy’s land (ground) defense is relatively weak, attacking the target from the landward direction is also a good stratagem. For example, in December 1941, when the Japanese attacked Singapore, the fortress called the “Gibraltar of the East” at the gateway of the Strait of Malacca, the main force did not land directly from the south, where the fortress was on guard in strength, but first landed at Songkhla and Pattani to the northeast, crossed the dense jungle belt to the southwest, and attacked the fortress from behind, and quickly achieved its combat purpose.

Clearly, attacking the weak point (weak link) of the enemy target has the highest efficiency, but adopting this stratagem also has many constraining factors, of which the most obvious are two: first, there must be an efficient, high-resolution reconnaissance system so as to find out (and judge) in good time and accurately the weak point (weak link) of the enemy target; second, there must be corresponding means of attack available for use at any time, including combat platforms and attack weapons, and these two conditions are not always met.



(II) Directly Carrying Out Multi-Mode, Multi-Direction, Continuous Coordinated Attack

As in combat to destroy surface ships, it is difficult to find out accurately the weak point (weak link) of the enemy target before the fighting is triggered, and especially before the combat platforms set out, and so to choose suitable combat platforms and weapons to attack in a targeted way. When an attack on the weak point of the enemy target cannot be carried out, directly carrying out multi-mode, multi-direction, continuous coordinated attack on the enemy target may be the simpler tactical stratagem.

Adopting this stratagem often produces the following effect: when the enemy’s target, in order to avoid our attack in one mode and one direction, may be exposed to our attack in another mode and another direction, a “flaw” appears, which we exploit.

The combinations of means of attack commonly used at that time were broadly the following two:

1. Against surface (underwater) targets: aircraft + surface ships + submarines

The most typical case is the British battle to sink the German battleship Tirpitz.

In order to threaten the Allied sea lanes to the Soviet Union, the German Navy deployed the battleship Tirpitz in Norwegian waters. On learning of this, in September 1943 Britain sent two midget submarines to attack the ship by stealth, but this heroic long-range raid only damaged her. The battleship, which had lost her combat capability, remained in Norway for repairs. In April 1944 the British sent a whole carrier formation to attack her, and although 15 bombs hit the ship directly and did her serious damage, they still did not sink her; on November 12, 1944, Lancaster long-range bombers of the Royal Air Force took off from northern Scotland and attacked again, and the direct hits of their heavy bombs finally sank the Tirpitz.

2. Against shore targets: aircraft + surface ships + land forces

Shore targets are usually characterized by strong fortification and strict alertness, and attacking such targets often requires seizing the opportunity and close coordinated attack by several services and arms to succeed.

Guadalcanal is only a small island in the Solomon Islands of the South Pacific, but because its geographic position was extremely important, both the Americans and the Japanese were determined to have it. From August 7, 1942 to February 9, 1943, what began as a small-scale American landing gradually developed into a decisive battle of the two sides’ sea, air and land forces. Both sides committed large forces. The American land forces alone reached 60,000 at most, and the Japanese army forces committed were about 36,000. The “Cactus Air Force” formed from the aviators of the U.S. Marine Corps stationed on Guadalcanal took part with 6 fighter squadrons in succession, and large numbers of naval vessels of both sides also took part. The Americans finally defeated the Japanese, took control of this vital place, and achieved the purpose of the campaign (battle).

Besides the fact that combat efficiency may not be very high, adopting the stratagem of “direct attack” often has some constraining factors, of which the most obvious is that corresponding means of attack, including suitable combat platforms, attack weapons and attacking forces, must be available for use at any time, and these conditions are not always met.




III. The Development of Landing Tactics

Although landing combat is an active form of combat, and the key problem of the combat is quite clear — to bring the landing force safely across the sea, rush the beach smoothly, and seize a beachhead position of a certain depth — yet among all forms of maritime combat landing combat is still the most complex. The main reason is that the natural conditions of landing combat are extremely complex and favor the enemy far more than they favor us, and the enemy may adopt various countermeasures throughout both our combat preparation and the conduct of the combat. Therefore the basic stratagems of landing combat often do not use a single frame of reference; different frames of reference give different basic stratagems.

Judging from the nearly 70 larger-scale landing battles that occurred during the Second World War, the typical basic tactical stratagems can broadly be distinguished into the following groups:


(I) Distinguished by the mechanism of victory in combat, there are broadly the following two typical stratagems:

1. Achieving the combat purpose by exploiting surprise

When landing on land coasts under the other side’s control or on larger islands where relatively large forces are deployed, because the anti-landing side can better exploit the favorable conditions on land to move large forces rapidly to the landing sector to carry out anti-landing operations, while the landing side is limited by the beach and by transport conditions and in the early stage of the landing has difficulty putting ashore a sufficient number of troops, especially heavy equipment, and so is at a disadvantage in the beachhead fighting, landing by exploiting the surprise of the campaign (battle) becomes the typical stratagem usually adopted under such conditions. For example, the German landing campaign (battle) in Norway in April 1940, the Allied landing campaign (battle) in Sicily in July 1943 and the Allied landing campaign (battle) in Normandy in June 1944 all adopted this basic tactical stratagem. In using this stratagem a series of measures of secrecy, deception and feints are usually adopted. For example, the German landing campaign (battle) in Norway took advantage of the moment when war had not yet fully broken out in Western Europe to act swiftly and achieved surprise; before the Allied landing campaign (battle) in Sicily the Allies specially designed “Operation Mincemeat” to draw German forces away to other places; and in the Normandy landing campaign (battle) the Allies likewise specially designed “Operation Fortitude” (including the two plans “Fortitude North” and “Fortitude South”), which guaranteed the surprise of the campaign (battle).

2. Achieving the combat purpose by absolutely superior forces

When landing on small islands that are isolated and easy to cut off, one may also land directly by absolutely superior forces alone (the common saying “using an ox-cleaver to kill a chicken”). For example, the Americans adopted this stratagem in the series of island landing campaigns (battles) they carried out in the South Pacific, Southwest Pacific and central Pacific from 1943 to 1945.

The New Georgia landing battle of June 1943: American landing force about 34,000; Japanese garrison 8,000; ratio of attackers to defenders 4.3 : 1.

The Gilbert Islands landing campaign of November 1943, the Tarawa landing battle (the fighting took place mainly on Betio Island): American landing force 18,300; Japanese garrison 4,000; ratio of attackers to defenders 4.6 : 1.

The Marshall Islands landing battle of February 1944: American landing force more than 54,000; Japanese garrison more than 11,000; ratio of attackers to defenders nearly 5 : 1.

Among these, at the landing on Kwajalein: American landing force 11,000; Japanese garrison about 2,000; ratio of attackers to defenders 5.5 : 1.

The Saipan landing battle of June 15 to July 9, 1944: American landing force 67,000; Japanese garrison 43,000; ratio of attackers to defenders 1.5 : 1.

The Tinian landing battle of July 1944: American landing force more than 16,000; Japanese garrison about 4,100; ratio of attackers to defenders 4 : 1.

The Guam landing battle of July 1944: American landing force more than 55,000; Japanese garrison more than 20,000; ratio of attackers to defenders 2.7 : 1.

The Peleliu landing battle of September–November 1944: American landing force about 50,000; Japanese garrison more than 10,000; ratio of attackers to defenders 5 : 1.

The Iwo Jima landing battle of February 1945: American landing force more than 70,000; Japanese garrison 23,000; ratio of attackers to defenders 3.1 : 1.

Except for Saipan and Guam, which are somewhat larger in area, the numerical superiority of the landing forces was far greater than the numerical superiority needed to attack on ordinary terrain.

The above is only a comparison of the numbers of the landing forces and the island garrisons; considering that when landing the American forces usually also used amphibious tanks, and had in addition the advantage of naval and air fire, the degree of superiority was far greater than this. Landing directly with absolutely superior forces became the basic tactical stratagem for landing in such circumstances.



(II) When there are different types of landing forces, there are also the following three typical stratagems

1. Planar landing

Using landing craft, landing ships and other landing means, rushing the other side’s beach to land and then gradually advancing into the depth of the other side.

The great majority of landing battles in history, such as Operation Torch carried out by the Allies in November 1942 and the Okinawa landing battle carried out by the Americans in April 1945, adopted this basic stratagem. The advantage of this stratagem is that heavy equipment can land at the same time as the landing troops, the landing force has strong combat power after landing, and it can enlarge the beachhead without losing time; the problem is that it depends too much on beachhead conditions and must overcome the various coastal defenses prepared in advance by the other side.

2. Vertical landing

Using aircraft to fly over the other side’s fortified coast and put troops down directly in the other side’s depth to land, which can avoid the other side’s strong defensive points and land quickly. For example, the German landing campaign (battle) on Crete in May 1941 adopted this basic stratagem. The advantage of this stratagem is that the landing force can pass directly over the other side’s coastal defense deployment and land directly in the depth of the other side’s defense, which makes it easy to achieve surprise; the main problem is that, limited by transport conditions, the heavy equipment of most armies often cannot land at the same time, and after landing the troops’ combat power is weak and they are easily defeated in detail.

3. Landing combining the planar and the vertical

Combining the above two stratagems forms this stratagem. It can take the strengths of the two above stratagems to make up for the weaknesses of the two, and so became the most popular tactical stratagem afterwards. In adopting this stratagem, the planar landing is often primary and the vertical landing auxiliary. For example, in the Normandy campaign carried out by the Allies in June 1944, the first echelon had 5 divisions carry out the planar landing and 3 divisions carry out the vertical landing, breaking at one stroke the “Atlantic Wall” the Germans had painstakingly built up over many years.

In terms of combat purpose, landing combat is a typical offensive combat. It is usually organized as a component of a landing campaign under conditions where numerical strength, especially naval strength, is superior or even absolutely superior, and sometimes it may also be organized as an independent combat.




IV. The Development of Anti-Landing Tactics

Anti-landing combat is, on the whole, a passive combat, usually organized under conditions in which the other side’s naval, air and landing forces are superior and strive to achieve surprise. Therefore anti-landing combat is also a quite complex form of combat.

During the Second World War, because of the large-scale use of aviation and aircraft carriers, anti-landing combat developed into campaigns of larger scale including air, sea and coastal defense. Anti-landing combat is usually part of an anti-landing campaign. Among those of larger scale were the German campaign against the British-American combined landing in Normandy from June 6 to July 24, 1944, and the Japanese campaign against the American landing on Okinawa from April to June 1945. Because the circumstances of the participating countries differed, their combat views and the combat means on which they placed emphasis also differed. The Americans and British, for example, possessed strong naval and air strength, and so advocated delivering continuous strikes against the other side from the time it massed and boarded ships and crossed the sea, smashing its landing intent. The Germans, in view of the superiority of American and British naval and air strength, advocated mainly relying on coastal defense positions to destroy the other side’s landing troops. The Japanese held that when naval and air strength is strong, aviation and large ship formations should be used to strike the other side’s landing fleet, and when command of the sea is lost, existing positions on land should be used to resist the other side’s landing.

Anti-landing combat has broadly the following three typical basic stratagems:


(I) Striking the Enemy While He Is Crossing the Sea or Transferring (Striking the Half-Crossing)

Using aviation, surface ships or submarine forces to strike the enemy landing transport formations while they are crossing the sea or transferring, destroying or even stopping the other side’s landing action, is one of the typical basic stratagems of anti-landing combat (this stratagem is also called “striking the half-crossing”). For example, the American Battle of the Coral Sea in May 1942 and the Battle of Midway in June 1942 used this tactical stratagem and successfully stopped the Japanese landing actions. The key to success with this stratagem lies in accurately grasping the other side’s landing objectives and transport routes, destroying the other side’s landing conditions, and badly damaging or even destroying the other side’s landing formation.



(II) Fighting the Enemy Rushing the Beach at the Water’s Edge Beachhead (Striking With the Water at His Back)

With naval fleets or land (ground) tactical formations, supported by aviation, against the enemy who are landing or have just landed, launching resistance to heavily damage or even annihilate the landing force at the water’s edge beachhead is a typical basic stratagem commonly used in anti-landing combat (this stratagem is also called “striking with the water at his back”). For example, the German anti-landing battle in Normandy in 1944 and the German and Italian forces’ anti-landing battle in Sicily in July 1943 both adopted this basic stratagem.

Adopting this basic stratagem can bring the advantages of the defender fully into play. The key to success is to judge accurately the other side’s landing sector and deploy forces correctly, and, taking advantage of the moment when the other side’s landing force has not yet gained a firm footing, to defeat it at one stroke.



(III) Destroying the Landing Enemy by Counterattack in the Depth of the Beach (Striking on Land)

When the enemy’s supporting fires (including naval gunfire and air fire) hold an absolute superiority and one’s own near-water coast is unsuitable for deploying forces, or the enemy’s landing sector cannot be determined accurately, deploying the main force within the tactical depth of the sectors where the enemy may land, and, after the enemy has landed and advanced into the prepared battlefield, destroying and defeating the landing enemy by determined counterattack is also a typical basic stratagem that anti-landing combat may adopt (this stratagem may also be called “striking on land”). For example, the Japanese anti-landing battle on Iwo Jima carried out in February 1945 and the anti-landing battle on Okinawa carried out in April used this tactical stratagem.

Adopting this stratagem requires giving up most of the favorable conditions of anti-landing combat; it is a “last resort” and is usually not adopted unless there is no other choice. The key to success with this basic stratagem is whether the forces taking part in the counterattack can survive the enemy’s superior fire, whether they can form a local superiority over the enemy in the counterattack, and whether the moment at which the counterattack is launched is appropriate.

In fact, apart from the basic tactical stratagems, large-scale maritime combat rarely uses a single tactical stratagem alone. Most large-scale maritime combats employ a mixture of several specific tactical stratagems.









1. Also rendered in Chinese as “东弗里兰.”



2. For example, the book History of Naval Tactical Thought by Giuseppe Fioravanzo.



3. Before the Second World War, Japanese military aircraft were named by the Japanese imperial calendar; the aircraft type fixed in a given year was the “Type ××” of that year. For example, 1940 was the year 2600 of the Japanese imperial calendar, and the aircraft type fixed that year was named “Type 0.” The Type 96 fighter was thus the fighter fixed in 1936.



4. That is, the battle in which Royal Navy carriers raided Taranto in November 1940, the Battle of Cape Matapan on March 27–28, 1941, the battle in which the Royal Navy sank the German battleship Bismarck on May 27, 1941, the Japanese carrier attack on the American base at Pearl Harbor on December 7, 1941, and the Battle off Malaya two days later.



5. Because air reconnaissance still consumes a great deal of time, and this period of time happens to be the “window of opportunity” in which carriers carry out attack, once it is missed the opportunity to strike first is lost. To seize the opportunity, at first the U.S. and Japanese navies even tried out a combat mode of “reconnoitering and attacking at the same time,” which sent out several waves of armed reconnaissance/attack aircraft to the sea areas where the enemy might be, attacking at once on finding a target, while the attack aircraft waiting aboard the ships made follow-up attacks. But, for obvious reasons, this mode did not become the basic combat mode of carriers. The basic combat mode remained reconnaissance first, attack afterward.



6. That is, an attack method in which aircraft take off from one place to attack a target, land at another place, refuel and rearm and take off again, and attack a target on the way back to the original airfield. This method of attack makes the fullest use of the aircraft’s range.



7. That is, the battle of the raid on Taranto and the battle of the raid on Pearl Harbor.



8. At that time he was the commander of the U.S. Navy’s Destroyer Squadron 23 (nicknamed the “Little Beavers”). In 1955 he became the U.S. Navy’s Chief of Naval Operations.



9. The Johnston, which fought so heroically in the Battle off Samar, was a Fletcher-class destroyer.





Chapter 12 — The Emergence and Development of Missile-Strike Tactics

At dusk on October 21, 1967, the Israeli Navy destroyer Eilat was on routine patrol about 13 nautical miles north of Port Said, Egypt. Her captain, Yitzhak Shushan, fearing an attack by Egyptian submarines, ordered the destroyer to sail a zigzag course. An Egyptian radar station west of Port Said detected the Eilat. At that moment two Egyptian Project 183 “Komar”-class missile boats [standard displacement 75 tons, each armed with SS-N-2 (NATO designation; the Soviet designation is “P-15”) “Styx” anti-ship missiles] were also patrolling off the northern mouth of the canal, on the west side of Port Said. The radar on the Eilat detected the two targets, but Captain Shushan took them to be merely two torpedo boats and did not pay them much attention. Because no receiving equipment capable of picking up the operating bands of fire-control and guidance radars had yet been installed on naval vessels, when the Egyptian missile boats received the order of the shore command post and, while turning, tracked the Eilat with their target-designation radars, the Eilat was entirely unaware of it.

After receiving the attack order, the flustered Egyptian crews began to steer the missile boats toward Port Said. Because the missile boats were positioned to the west and their target-designation radars were blocked by the harbor, the missile boats had to sail beyond the headland east of the northern mouth of the canal before they could fire. Throughout the whole run the Eilat was within the 35-kilometer missile range, but the Egyptian crews, who were not familiar with the equipment, ran into trouble in measuring the Eilat’s motion elements. Because the Eilat was zigzagging, the inexperienced Egyptian crews felt that the target track was unsteady and it was hard to carry out guidance, and after fumbling for nearly 16 minutes they decided to set the missile aiming point at the middle of a leg of the zigzag and to set the point at which the missile’s guidance radar switched on at about 12 kilometers from the target.

At that time the SS-N-2 “Styx” anti-ship missile had no firing-sector order, and the bearing angle of the launching gear on the boat was also fixed. In order to steer the boat so as to aim at the middle of the zigzag leg, the first missile boat nearly ran into the mooring buoy of a large cargo ship. At about 17:30 the Egyptian missile boat fired the first SS-N-2 missile, and then at once turned back to prepare to enter the attack again.

The flash of the SS-N-2 launch was very large (see Figure 12.1), and a sailor on the Eilat reported bright flashes and fire in the direction of Port Said. The fire from the missile motor’s nozzle and the long thick trail of smoke it dragged were very conspicuous in the dusk sky over the Mediterranean; it was the first time Israeli sailors had seen an anti-ship missile. Someone


[Image — Figure 12.1: Launch of an SS-N-2 “Styx” anti-ship missile. A black-and-white photograph of a missile climbing away at an angle from a boat at dusk, trailing a bright flame and a long cloud of smoke.]



sounded the battle alarm, and the captain ordered acceleration and at the same time hard-over rudder maneuvering. Everyone on the Eilat’s deck, with no thought for the ship’s sharp turn that threw them from side to side, watched in terror the thing howling toward them from a distance of about 10 kilometers at an altitude of 300 meters. The navigator kept his telescope on this missile that looked like a small aircraft, and saw that its heading was not aimed at the Eilat and that it seemed it would pass overhead some 400 meters astern. In fact the missile the navigator saw was in its level-flight phase, and the terminal guidance radar on the missile had not yet switched on. A missile in this phase flies a rigid course and is most easily intercepted. But the only gun on the Eilat that could barely reach this aerial target was the 114-millimeter gun, and this opportunity to fire, which was not very promising, was missed. At a distance of about 10,000 meters the missile’s terminal guidance radar acquired the target, and at 9,600 meters it began to turn toward the Eilat, the prelude to the missile’s dive. Only then did the people on the Eilat react, and the antiaircraft guns began to fire at the sky densely and in disorder. But it was all in vain: the missile, with a piercing howl growing from far to near, crashed into the rear of the ship and exploded.

The huge fireball of the explosion enveloped the whole after half of the Eilat, and fragments of shell and hull swept the deck and the sea like a storm. Because the missile had flown only a short distance, the propellant left unburned on board became an accelerant, and many people smelled a strong acrid smoke at the instant of the explosion. The fireball was extremely lethal; some hatches were destroyed by the blast, and flame of high pressure and temperature rushed into the compartments and raged along the passageways. Although the sailors were dressed in two or more layers in the late autumn, many were still burned raw by the blast wave and the great fire, and those in the compartments at the stern were blown to pieces together with the hull and scattered in all directions.

After the first missile boat fired, the second missile boat followed and also fired a missile, one minute later from the same position. After the Eilat saw the flash of the first launch, all attention was concentrated on tracking and observing the first missile, and only some sailors on the forward deck saw the flash of the second launch and the missile in flight. The shock of the first hit, the smoke and the great fire made the Israeli sailors forget that the second missile was coming. Almost all the antiaircraft fire paused briefly because of the explosion, and only the 40-millimeter gun on the forward deck fired at the howling, diving second missile. Afterward some said the missile had been hit and blown to pieces, but that was evidently a false report: this missile hit the middle of the destroyer directly. Because the point of impact was very close to the bridge, many people, the captain among them, were shaken until their noses and mouths bled, and some instruments and equipment on the ship’s mounts were shaken down. The explosion destroyed the communications antennas and the launcher cabinets on the mainmast and cut cables, and most of the equipment on the Eilat lost power; all motive power was lost.

The Israeli sailors began to try to save the ship at all costs. The huge explosion had split open the stern and the beam of the Eilat, and the structure of the side of the hull was extensively turned outward. Because the missile had dived from high altitude, the explosion did not directly damage the part below the waterline, but the bottom plating had many cracks and was seriously deformed and a great deal of seawater poured in; under the desperate efforts of the crew to plug the leaks, the Eilat did not sink. On deck, the organized firefighters also succeeded in bringing the fire under control. The destroyer, which had lost power, began to drift, and Captain Shushan, seeing shoals nearby, resolutely ordered the anchor dropped to prevent her running aground. Because communications were cut, the signal the Israeli communications station on the Sinai Peninsula received from the Eilat was one sent 2 minutes before the attack; the situation after the missile hits was noticed by several temporary sentry posts on the coast, which reported by telephone that there were great explosions and fire at sea and asked what on earth was going on. The Eilat could not call directly for rescue and could only hope to meet the “Sa’ar” torpedo-boat formation that would sortie after sunset.

The Egyptian coastal sentry posts and radar stations on the other side of the line also saw the course of the battle. After confirming that both missiles had hit the target, the Egyptians thought the ship would sink at once, and the Egyptians, who had suffered a bitter defeat in the June war, were greatly encouraged; the news was not only reported to the high command at once but also quickly spread among the army and navy units at Port Said. Yet the Eilat did not sink, and when night fell the Egyptian side did not know that the Eilat had dropped anchor. Fearing that once the Eilat entered a blind zone the Israeli Navy would tow her to safety at night, the Egyptian Navy, after waiting more than an hour without any sign of her sinking, decided to launch an attack again. At about 19:30 the Egyptian missile boats fired missiles again.

The Israeli sailors on the Eilat again saw the familiar flash from the direction of the harbor; in the night the missile, like a dazzling fireball, rose from the harbor direction and flew straight at the Eilat, and the thick smoke behind the missile looked in the night like faces writhing in the glare of the fires of purgatory. The howling missile again hit the stern of the Eilat, and this badly wounded 1,700-ton warship could no longer bear the huge explosion. Under the hammer-like blow the stern of the destroyer almost broke up. Many sailors saw the terrible sight of the after half of the destroyer vanishing in thick smoke and raging flame, and everyone understood that the Eilat was finished. Captain Shushan gave the order to abandon ship; some sailors lowered life rafts and threw as many life rings as they could from the rapidly listing ship and then jumped into the sea, and many sailors slid into the sea from the wreck of the badly canted Eilat. During the abandonment the last missile fired by the Egyptian missile boat arrived; this missile had been fired at minimum range, and because the Eilat had already broken in two and was half submerged, the missile howled down into the sea nearby and caused a huge explosion that killed 51 on the spot and wounded 48. The battle set the record of an anti-ship missile sinking a surface warship and caused a great stir.

This was the first documented use of anti-ship missiles in actual combat. The method of maritime combat in which precision-guided weapons (mainly anti-ship missiles) are used to attack the other side’s maritime combat platforms, destroying them or making them lose combat capability and so directly realizing the combat purpose, is “missile-strike tactics.” This battle is considered to have opened the precedent of using “missile-strike tactics” in naval warfare and achieving results. Because “missile-strike tactics” later became the dominant naval tactic of a historical period, this stage of tactical development can be called the “missile-strike tactics stage.” The missile-strike tactics stage is the fifth stage in the development of maritime combat.


Section 1: The Development of Principal Surface Combatants

After the end of the Second World War, countries all devoted themselves to restoring economies destroyed by war. Because the fighting warships were expensive, in the period after the war, although all countries were exploring new types of warships, the warships actually commissioned, especially the large surface combatants, changed little.

In November 1961 the world’s first nuclear-powered aircraft carrier, the American carrier Enterprise (CVN-65; see Figure 12.2), was completed and commissioned, raising the curtain on the postwar upgrading and replacement of large surface combatants.


I. The Development of Aircraft Carriers and Shipborne Aircraft


(I) The Development of the Aircraft Carrier Itself

After the end of the Second World War, although the technical performance of aircraft carriers made great progress, many important defects remained: the carrier’s engines, steam catapults, aircraft elevators and the take-off and arresting gear all consumed large amounts of energy, and conventional power was often unable to meet the need; the funnels of conventional-powered carriers occupied precious space, discharged large quantities of smoke and heat, left a weak point for enemy attack, and also corroded electronic equipment and antennas; the production of fresh water was also limited; and so the problem of the carrier’s power urgently needed to be solved. In addition, at that time carrier-borne aircraft were becoming jet-powered, and the dimensions of carriers could hardly meet the requirements of jet aircraft for take-off and landing runways, and to go on enlarging the dimensions required more power. Nuclear power undoubtedly brought hope of solving these problems.


[Image — Figure 12.2: The nuclear-powered aircraft carrier Enterprise (CVN-65). An aerial photograph of a carrier seen from above and slightly astern, with aircraft parked along the flight deck and the markings “NR-65” painted on the deck.]



In 1961 the world’s first nuclear-powered aircraft carrier, the American Enterprise, was formally completed and commissioned. It overcame the above defects of the conventional carrier and pushed the level of development of aircraft carriers to a new height. The carrier Enterprise (CVN-65) has a full-load displacement of 93,970 tons, a length of 342.3 meters, a beam of 40.5 meters and a draft of 11.9 meters. The flight deck is 331.6 meters long and 76.8 meters wide. Power: 8 Westinghouse A2W pressurized-water reactors with a total output of 209,000 kilowatts drive 4 Westinghouse steam turbines, with a maximum speed of 33 knots. She also carries 4 emergency internal-combustion engines with a total output of 8,000 kilowatts. Ship’s company: 3,215, of whom 171 are officers. Air wing personnel: 2,480, of whom 358 are officers. When serving as flagship, 70 more personnel are added, of whom 25 are officers.

In order to verify the ability of nuclear-powered carriers to carry out global combat missions, in 1964 the U.S. Navy formed a special mixed fleet with the Enterprise as its core, escorted by the nuclear-powered cruisers Long Beach and Bainbridge, which in 64 days, without any refueling, made a voyage around the world at an average speed of 22 knots. With her enormous power resources the Enterprise achieved a historic leap in the history of the development of aircraft carriers. The appearance of the nuclear-powered carrier brought the development of the aircraft carrier into a new era. Because of the success of the carrier Enterprise, the U.S. Navy decided that all carriers built after 1964 would be nuclear-powered.

Compared with conventional-powered carriers, nuclear-powered carriers show many advantages:

First, nuclear power, this enormous power resource, gives the carrier greater mobility.

A nuclear-powered carrier can steam at high speed to any sea area in the world. At maximum speed, nuclear-powered and conventional-powered carriers are hard to tell apart, but in the ability to keep sailing at high speed continuously the nuclear-powered carrier is far ahead. So in regional crises and conflicts the nuclear-powered carrier can rush to the scene quickly and play an irreplaceable dual role of deterrence and actual combat.

Second, nuclear power saves the carrier a great deal of space and deadweight tonnage.

On the one hand it can carry more aviation fuel to meet the needs of shipborne aircraft operations; on the other hand it greatly improves the living and working conditions of the crew.

Third, nuclear power reduces the carrier’s dependence on bases and logistic support.

A nuclear-powered carrier can sail continuously for at least 500,000 nautical miles on one refueling without the support of overseas bases. A conventional-powered carrier carrying out the same mission needs fuel supply networks to be set up in advance around the world.

The U.S. Navy is at present the country with the most nuclear-powered carriers. Apart from the United States, only France has one nuclear-powered carrier in service, and Russia is building one.

From the 1960s the United States developed, on the basis of the nuclear-powered carrier Enterprise, the Nimitz-class nuclear-powered carrier. This is the American second-generation nuclear-powered carrier following the Enterprise. Its lead ship is the Nimitz, completed and commissioned in May 1975 (see Figure 12.3).


[Image — Figure 12.3: The nuclear-powered aircraft carrier Nimitz (CVN-68). A black-and-white photograph of a carrier steaming head-on at sea, with a high white bow wave and the island and flight deck behind.]



Its standard displacement is 72,916 tons; length 332.8 meters, beam 40.08 meters, draft 11.3 meters; flight deck 332.9 meters long and 76.8 meters wide. Power: 2 nuclear reactors and 4 steam turbines, speed above 30 knots, one loading of nuclear fuel can be used continuously for 13 years, endurance 280,000 nautical miles at 30 knots, with a voyage of 800,000–1,000,000 nautical miles. The ship can generally carry 80 fixed-wing aircraft and 6 helicopters, and at most more than 100 shipborne aircraft. Main defensive equipment: 3 “Sea Sparrow” air-defense missile systems, 4 “Phalanx” close-in weapon systems (the early CVN-68 and CVN-69 had only 3), and 3 324-millimeter triple torpedo-launching systems. Ship’s company: 3,184; air wing personnel: 2,800.

The Nimitz-class carriers are the large nuclear-powered carriers equipping the U.S. Navy, with hull numbers from CVN-68 to CVN-77, 10 ships built in all. Designed and built from the 1960s until the early 21st century, the Nimitz-class carriers have been the mainstay of American sea power and global strategy.



(II) The Development of Shipborne Aircraft

While the aircraft carrier was being made “nuclear-powered,” its main attack platforms, the shipborne fighters and attack aircraft, were also going through a revolutionary process of “jetization.”

1. Attack aircraft

The first-generation practical jet shipborne attack aircraft was the A-3 “Skywarrior,” which the United States put aboard carriers in the early 1950s. It was a heavy attack aircraft developed by the U.S. Navy for carrying out nuclear attack, but its capability for conventional attack was seriously insufficient. To strengthen conventional attack capability, from the mid-1950s the U.S. Navy also fielded the A-4 “Skyhawk.” Until the end of the 1970s this aircraft was the main shipborne attack aircraft of the U.S. Navy (see Figure 12.4).


[Image — Figure 12.4: The A-4 “Skyhawk” attack aircraft. A dark photograph of a small swept-wing jet in flight, seen from the side and slightly below, nose to the left.]



It could carry a variety of weapons, high-explosive bombs, cluster bombs, unguided rockets and missiles, for ground attack, and during the Vietnam War its sortie count exceeded that of any other type of American aircraft. In 1966 the flights it flew on missions made up 60% of all U.S. Navy attack missions; its loss rate on missions was extremely low, and even when seriously damaged it could return safely to base. There was an A-4 that, badly hit by 4 37-millimeter shells, could still fly 370 kilometers and return safely, so that even the ground crew responsible for repairs could not help praising its high survivability. Even in air combat, a field it was not good at, the Skyhawk still had a not unremarkable record: in the Vietnam War it shot down a North Vietnamese Air Force MiG-17 fighter. In order to be able to carry out nuclear attack at any time, in the 1960s the U.S. Navy also fielded the A-5 “Vigilante” shipborne attack aircraft, a two-seat twin-engine all-weather supersonic heavy shipborne attack aircraft. In order to attack long-range targets, in the 1960s the U.S. Navy also fielded the A-6 “Intruder” all-weather heavy shipborne attack aircraft. Its take-off weight reached 27,422 kilograms, its speed at sea level was 1,036 kilometers per hour and its combat radius 1,003 kilometers; relying mainly on all-weather terrain-mapping radar, forward-looking infrared and a laser designator, at night or in bad weather it carried attack weapons such as the “Harpoon” anti-ship missile, the “SLAM” long-range air-to-surface missile and laser-guided bombs, and after breaking through defenses at low altitude and high subsonic speed it carried out strategic nuclear attack or conventional battlefield strikes on enemy targets at sea or on land. In the 1970s the U.S. Navy also fielded the A-7 “Corsair II” shipborne attack aircraft. It was a light single-seat attack aircraft redesigned on the basis of the F-8 fighter with its ground-attack capability strengthened, but its bomb load and endurance still reached twice those of the A-4, and it could attack targets within 1,100 kilometers; its structure was simple, and weapons loading and aircraft maintenance were easy. The AV-8 attack aircraft was the vertical/short take-off and landing attack aircraft that equipped the U.S. Marine Corps in the late 1970s and early 1980s, and its performance characteristics were: first, in short take-off and landing the roll distance was only 365 meters, suitable for use on ships; second, it was fitted with a forward-looking infrared detection system, night-vision equipment and the like, and its night attack capability was very strong; third, its range in vertical take-off and landing was short, its bomb load small, its handling fairly complex and its accident rate fairly high; fourth, it could fly only at high subsonic speed and attack at low altitude, easily shot down, and its combat loss rate was fairly high. The U.S. Navy’s current main attack aircraft is the F/A-18E/F “Super Hornet” fighter-attack aircraft (see Figure 12.5).

The F/A-18E/F developed step by step from the F/A-18A.

In 1974 the U.S. Navy, taking the YF-17 design of Northrop (which had lost the competition to General Dynamics’ F-16) as the prototype, commissioned that company to design the F/A-18 prototype (F is the code for fighters and A the code for attack aircraft, showing that this aircraft has the characteristics of both fighter and attack aircraft and is called a fighter/attack aircraft). In January 1976 the U.S. Navy signed a contract with McDonnell, and with McDonnell as the leader jointly developed with Northrop the F/A-18 “Hornet” fighter/attack aircraft. After further test flights and improvements, it initially formed combat capability in January 1983. The U.S. Navy and Marine Corps ordered 1,366 in all.


[Image — Figure 12.5: The American F/A-18E/F “Super Hornet” fighter/attack aircraft. A dark photograph of an aircraft seen from above and behind in flight, with missiles and stores hung under its wings.]



The F/A-18 uses an overall layout of a single-seat twin-engine swept-wing aircraft with twin vertical tails. The wing is a cantilever mid-wing monoplane with not much sweepback, with full-span maneuvering leading-edge flaps on the leading edge and trailing-edge flaps and ailerons on the trailing edge, the deflection of both leading- and trailing-edge flaps controlled by computer. When parked on the ship the outer wing sections can be folded (the ailerons being on the trailing edge of the outer wing). At the front of the wing root is a pair of large leading-edge extensions running forward to the two sides of the cockpit, said to enable the aircraft to fly at an angle of attack of 60 degrees. The fuselage is of semi-monocoque structure, with a shipboard arresting hook fitted under the rear fuselage. The tail surfaces are also of cantilever structure, the horizontal tail and vertical tail both having sweepback, and the horizontal tail being lower than the wing, giving the aircraft good longitudinal stability in flight at high angles of attack; the slightly outward-canted twin vertical tails are on both sides of the fuselage between the all-moving horizontal tail and the wing. The landing gear is of the tricycle type, with a towing bar on the nose gear for catapult take-off. The cockpit is pressurized and air-conditioned, with a Martin-Baker ejection seat, and the windshield and canopy open forward and backward respectively. The F/A-18 has two General Electric F404-GE-400 low-bypass turbofan engines, each with an afterburning thrust of 71.2 kilonewtons. The air intakes are on both sides of the fuselage under the wing roots. The aircraft can carry 4,990 kilograms of fuel internally, and a retractable aerial refueling probe is also fitted above the right side of the nose.

The F/A-18A is the first production version of the F/A-18, used mainly for fleet air defense and for escorting shipborne attack aircraft, and also for carrying out air-to-ground attack missions. Its main weapons are one M61A2 20-millimeter cannon with 570 rounds in reserve. There are 9 external stations in all, and each of the two wingtip stations can carry 1 AIM-9L “Sidewinder” air-to-air missile; the two outer-wing stations can carry air-to-ground or air-to-air weapons, including AIM-7 “Sparrow” and AIM-9 “Sidewinder” missiles; the two inner-wing stations can carry drop tanks or air-to-ground weapons; the two mounts under the engine nacelles can carry “Sparrow” missiles or the Martin Marietta AN/ASQ-173 laser tracker, strike-effect camera and infrared detection system pod, etc.; the station on the fuselage centerline can carry a drop tank or weapons. The main fire-control equipment includes the AN/AVQ-28 head-up display, the AN/AYK-14 central mission computer, the AN/APG-65 pulse-Doppler radar, multifunction displays, a stores management device, and the AN/AWG-27 controller for the anti-radiation missile (AGM-88) and so on. In the air-to-ground attack versions the displays in the cockpit are somewhat changed, and they are fitted with forward-looking infrared (FLIR) and a laser spot tracker (LST).

In 1986 the major improvement of the F/A-18A appeared, the F/A-18C (single-seat) and D (two-seat). The F/A-18C and D can carry advanced medium-range air-to-air missiles and the “Maverick” air-to-ground missile. They adopt an onboard self-protection jammer, reconnaissance equipment, a new “air-common rescue system” ejection seat, a new onboard computer, flight-fault recorder and monitoring system, and so on.

In the 1990s, on the basis of the F/A-18C/D, the greatly improved F/A-18E (single-seat)/F (two-seat) was developed, and the aircraft’s name was changed to “Super Hornet.” The aircraft has been delivered in quantity to the U.S. forces.

The main characteristics of the F/A-18E/F are increased range (combat radius 720 kilometers), the maximum carrying capacity of the inboard wing pylons raised to 2,400 kilograms, increased bomb load (6,500 kilograms) and raised combat capability, and it can carry the latest improved SLAM stand-off land-attack missile and the JDAM and JSOW ground-attack weapons. About 90% of its electronic systems are common with the F/A-18C/D, and the radar chosen is the AN/APG-73.

The main technical characteristics of the F/A-18 are reliability and maintainability, strong survivability, good performance in flight at high angles of attack, and high accuracy of weapons delivery; in addition, by strengthening certain functions on the basis of one aircraft type so that it has strong air-combat and ground-attack capability at the same time, it greatly simplified technical support work.

2. Fighters

The world’s first practical shipborne jet fighter was the British FAW.1 “Sea Vixen.” It was a swept-wing, twin-boom fighter developed from the Vampire. In July 1959 No. 892 Squadron of the Royal Navy became the first operational unit equipped with the “Sea Vixen.” This squadron was deployed on the British aircraft carrier HMS Ark Royal. In March 1960 the “Sea Vixen” fighters of No. 892 Squadron carried out combat alert duty for the first time. But the more famous jet shipborne fighter of the time was the American F-8 “Crusader” fighter. It was the first practical shipborne supersonic jet light fighter, with a maximum speed of over 1,600 kilometers per hour and a combat radius of over 1,000 kilometers. At the end of 1958 the first two F-8 squadrons were assigned to the carriers Saratoga of the U.S. Navy’s Sixth Fleet and Hancock of the Seventh Fleet respectively. Among them, the F-8 shipborne fighter squadron assigned to the Hancock also took part in the Vietnam War, and in the fighting with the MiGs of the Vietnamese Air Force (the MiG-17, MiG-19 and MiG-21) it achieved a fairly good record. But the F-8 was after all a fighter whose basic concept was “close-range dogfighting” and whose main armament was cannon, and after the arrival of the missile age it was soon replaced by the F-4 “Phantom” fighter, whose main armament was missiles. The F-4 “Phantom” was a two-seat twin-engine heavy fleet air-defense fighter developed for the Navy by the American McDonnell company (now merged into Boeing and called Boeing–McDonnell). The first prototype made its test flight in May 1958, and the production version began formal delivery to the Navy in October 1961. By the mainstream division into generations, the F-4 is the typical representative of the American third-generation fighters, good in all respects, with not only good air-combat performance but also strong ground-attack capability; it was the main fighter of the American Air Force and Navy in the 1960s and 1970s and took part in the Vietnam War and the Middle East wars. Its shortcomings are poor maneuverability at high angles of attack, somewhat poorer performance at high altitude and extremely low altitude, and fairly high demands on the runway for take-off and landing (see Figure 12.6).


[Image — Figure 12.6: The American F-4 fighter. A photograph of a Phantom banking in flight above scattered clouds, with its swept tail and drooped wingtips visible.]



From the 1960s the American Grumman company, according to the U.S. Navy’s requirements of the 1970s and 1980s for fleet air defense and escort, developed a two-seat supersonic multirole heavy shipborne fighter to replace the Navy’s F-4, called the “Tomcat” fighter, with the official designation F-14. It made its first flight in December 1970 and formally entered service in 1974. During its service it achieved good results in small-scale air combats in some local wars. Because its technology was overly complex and its maintenance costs high, and because there was a new replacement type as well, it was formally retired in 2006. After the F-14 retired, the F/A-18E/F “Super Hornet” became the main shipborne fighter/attack aircraft now in service in the U.S. Navy (for details see “Attack aircraft”).

Russia’s Su-35S and China’s J-15G are also two shipborne fighters of excellent performance.

3. Early-warning aircraft

The airborne early warning aircraft (Air Early Warning, AEW) is a platform for reconnaissance, communications, command and control.

The first to develop and field airborne early warning aircraft was the U.S. Navy. In the later period of the Second World War, in order to discover in good time enemy aircraft approaching the fleet through the blind zones of shipborne radar, the U.S. Navy installed the comparatively advanced warning radar of the time on the small TBM-3W aircraft, and this made up the world’s earliest airborne early warning aircraft.

The first-generation purpose-built shipborne early warning aircraft was the American E-1 early warning aircraft. In the mid-1950s the United States, using the TF-1 transport aircraft as the platform, carried out the development of the WF-2 early warning aircraft. The prototype made its first flight on March 1, 1957, using the AN/APS-82 radar with an operating wavelength of 30–100 millimeters. The WF-2 early warning aircraft was later renamed the E-1 early warning aircraft.

The aircraft has a short, thick, streamlined fuselage, with a pressurized cockpit and combat compartment, a wingspan of 22.05 meters, a length of 13.82 meters and a height of 5.13 meters. It is fitted with two Wright R-1820 radial piston engines and carries a huge elliptical radar dome on its back. The maximum level speed is 466 kilometers per hour. The maximum take-off weight is 16,200 kilograms. Service ceiling 7,010 meters, range 1,450 kilometers, combat radius 650 kilometers, take-off roll 570 meters, landing roll 600 meters. Crew of 6. The main airborne equipment includes a search radar with an operating frequency of 2,850–2,910 MHz, a 360-degree sector scan and a detection range of 315 kilometers, a communications system, an identification friend-or-foe set, a radio command system with direction-finding instruments, and so on. It had a certain ability to detect surface ships and aerial targets and could vector a small number of aircraft in combat. From 1958 to 1961 the U.S. Navy accepted 88 aircraft of this type in all, and the last of them was retired from a reserve air group on November 19, 1977.

In 1960 the prototype of the first E-2 was rolled out, and it made its first test flight on October 21 of the same year; the first production version was the E-2A, whose first test flight was on April 19, 1961, and the first was delivered to the U.S. Navy on January 19, 1964, beginning to replace the E-1 as the U.S. Navy’s standard shipborne airborne early warning and control aircraft. The E-2A used T56-A-8 turboprop engines of 3,155 horsepower each and an AN/APS-96 radar produced by GE with a detection range of about 200 kilometers. The AN/APS-96 adopted a single-delay-line fixed-target cancellation technique, able to suppress sea-clutter interference.

By the end of 1967 a total of 56 E-2As had entered U.S. Navy service. Because the E-2 was originally designed only to detect targets at sea, the APS-96 radar lacked the ability to detect targets over land. The first improved version of the E-2 series, the E-2B, made its first test flight on February 20, 1969; the main improvements included replacing the radar with the APS-111, which had the ability to detect land targets, replacing the original computer with the new L-304 digital computer developed under the MoD-Ax program, improving the reliability of the aircraft’s electronic equipment, enlarging the vertical tail surfaces at the two ends of the horizontal tail, and so on. By 1971, 51 E-2As had been upgraded to E-2Bs.

At the same time as upgrading the E-2A to the E-2B, the United States also developed the newer E-2C (see Figure 12.7), with greater improvements. The United States built two E-2C prototypes in all, which made their first test flight on January 20, 1971, and were put into production in the middle of that year; the production version made its first test flight on September 23, 1972 and was delivered to the U.S. Navy from 1973. It began to form combat capability from February 1974. Compared with the E-2B, the main improvements of the E-2C were replacing the radar with the APS-120, the improved T56-A-425 engines (5,100 horsepower each), and the addition of a Litton AN/ALR-59 (later upgraded to AN/ALR-73) passive detection system (Passive Detection System, PDS). The AN/ALR-59 contains four groups of receiving antennas, located respectively at the nose, the tail and the two ends of the horizontal tail, which can receive electromagnetic signals from the air, sea and ground and are scanned synchronously under the control of a central processor; when an electromagnetic signal is received, the processor compares the signal strength and time differences at the different receiving antennas, automatically calculates the precise bearing of the signal source, and at the same time can automatically analyze the relevant parameters of the signal and make a judgment. The effective receiving range of the ALR-73 is more than 740 kilometers, twice that of the airborne radar. Because of the installation of the ALR-59/73 the nose was also lengthened by roughly a third of a meter by the PDS antennas; and to cope with the newly added avionics systems the E-2C also added a cooling system, whose air intake is fitted on the back of the aircraft. Compared with the APS-111, the APS-120 is equipped with a new high-stability transmitter, an automatic detector and a system computer with constant-false-alarm-rate (CFAR) circuits, has stronger clutter and sidelobe suppression capability, and continues to use the double-delay-line fixed-target cancellation technique, with a limited look-down capability against land targets, though its ability to counter land and ground clutter is still insufficient.


[Image — Figure 12.7: The E-2C early warning aircraft. A black-and-white photograph of a twin-engine turboprop aircraft in flight, with a large circular radar dome mounted above the fuselage and four vertical tail fins.]



The standard crew of the E-2 is five, including the pilot, the co-pilot and three battlefield information management personnel in the rear cabin, divided into the radar operator (RO), the combat information center officer (CICO) and the air control officer (ACO), of whom the CICO is the mission commander of the whole aircraft during the mission and is responsible for directing all work; the ACO is responsible for air information management and handles such matters as the communications system and the satellite link; and the radar operator is the reserve air control officer and also the weapons controller on the aircraft. If any battlefield information management person cannot go on carrying out the mission for any reason, the others make up for him by adjustment. During the take-off and landing phase the highest command authority of the aircraft is in the hands of the pilot.

In the late 1990s the E-2C introduced a new improved version, called the E-2C Hawkeye 2000. The main improvements of the E-2C Hawkeye 2000 include the upgraded mission computer (Mission Computer Upgrade, MCU), the advanced control indicator set (Advanced Control Indicator Set, ACIS), the AN/USG-3 airborne terminal equipment of the CEC cooperative engagement capability, a new integrated satellite communications system (SATCOM), electronic support equipment and so on, together with an improved avionics cooling circulation system, navigation system, automatic flight control system (AFCS), and cockpit avionics and displays, and in addition reliability and maintainability were improved.

The overall working capability of the Hawkeye 2000 increased greatly, and its powerful information processing capability means it is no longer limited to the original early warning and command-and-control functions but has reached the level of joint operations command and control. The U.S. Navy in April 1999 ordered 21 brand-new E-2C Hawkeye 2000s. The first E-2C Hawkeye 2000 was handed over to the U.S. Navy in October 2001, and the first Hawkeye 2000 squadron achieved initial operational capability (IOC) in 2004. In addition, the U.S. Navy also planned to upgrade 54 E-2Cs in service to the Hawkeye 2000 type.

After the Hawkeye 2000, the U.S. Navy prepared to improve the E-2C early warning aircraft in service on a large scale; this improvement program is called the Advanced Hawkeye (Advance Hawkeye) program, and the upgraded aircraft is renamed the E-2D. The main improvements include improvement of the airframe, the Radar Modernization Program (RMP), the advanced infrared search and track system (SIRST), a new electronic intercept system, a high-speed fiber-optic bus, the navigation system, a new mission information processing unit, communications transmission and so on, and it has network-centric operations capability (Network Centric Operations) and the USG-3 cooperative engagement capability terminal system, and so will play an important role as a control and information-transmission center in future informationized operations.

4. Anti-submarine aircraft

An anti-submarine aircraft is an aircraft that undertakes searching for, localizing and attacking submarines. In order to strengthen the fleet’s anti-submarine capability on the ocean, the U.S. Navy fitted anti-submarine aircraft on its carriers.

The S-2 was the first-generation shipborne anti-submarine aircraft of the U.S. Navy and the main shipborne anti-submarine aircraft of the U.S. Navy from the 1950s to the 1970s. It made its first flight on December 4, 1952 and began service in the U.S. Navy in 1954, and its nickname is “Tracker.” The aircraft is 13.26 meters long, with a wingspan of 22.12 meters and a height of 5.05 meters. The wing area is 46.08 square meters. Empty weight 8.505 tons, normal take-off weight 11.074 tons, maximum take-off weight 13.222 tons, maximum payload 2.180 tons. The power system is two Wright R-1820-82WA nine-cylinder piston engines, each of 1,525 horsepower (1,137 kilowatts). Maximum speed 425 kilometers per hour, service ceiling 6,400 meters, take-off roll 396 meters, ferry range 2,100 kilometers. In the bomb bay it can carry one Mk-47 or Mk-101 nuclear-warhead depth bomb or other kinds of bombs, and under the 6 external stations it can carry various weapons such as rockets and torpedoes.

The S-3 anti-submarine aircraft is a shipborne anti-submarine aircraft designed for the U.S. Navy’s anti-submarine missions of the later 1970s (see Figure 12.8), used to replace the S-2 anti-submarine aircraft and to work together with the P-3 shore-based anti-submarine aircraft. On November 8, 1971 the prototype of the S-3 was rolled out, it made its first test flight on January 12, 1972, deliveries to units began on February 20, 1974, and when production ended in 1978 a total of 187 had been delivered.


[Image — Figure 12.8: The S-3 anti-submarine aircraft. A black-and-white photograph of a dark propeller-driven aircraft seen from the front left in flight with its landing gear down, with a shark-mouth marking on the nose.]



The aircraft belongs to the type that flies low, slowly and for long periods. It has a pair of large-aspect-ratio cantilever high wings, and under the inner wings are slung two General Electric TF34-GE-2 turbofan engines, positioned fairly close to the fuselage, which makes single-engine flight easy and saves fuel; the outer wing sections and the vertical tail can be folded for shipboard stowage.

The combat missions of the S-3 are mainly continuous search, surveillance and attack against enemy submarines, and anti-submarine protection of one’s own important naval forces (for example aircraft carriers and special task fleets).

In addition, electronic warfare/electronic jamming aircraft used to carry out electronic jamming/suppression (such as the EA-6B “Prowler”), helicopters used for anti-submarine and search-and-rescue missions (such as the SH-60 “Seahawk”), and small transport aircraft used to carry personnel and cargo between the fleet and shore (such as the C-2A “Greyhound”) have all become shipborne aircraft of the modern carrier.




II. The Development of Other Large and Medium Surface Combatants

Apart from aircraft carriers, the large and medium surface ships used in modern naval warfare broadly include cruisers, destroyers, frigates and other types.


(I) The Development of Cruisers

With the retirement of all the battleships that were once the masters of the sea1, cruisers have become the typical heavy combatant type apart from aircraft carriers. Modern cruisers usually fight with missiles and large-caliber guns, have the characteristics of long striking range, great power, and strong maneuverability and protection, and often carry out combat missions as the main escorts of the “carrier battle group” [in some circumstances they may also serve as the main ship and, together with escorts, form a “cruiser battle group” to carry out the combat mission of medium-range strikes (25–30 nautical miles, about 45–55 kilometers) against targets at sea (or on land)], or are mixed with other types of ships into tactical formations to carry out tactical missions independently.

The representative type of modern cruiser is the American Ticonderoga-class guided-missile cruiser (see Figure 12.9).


[Image — Figure 12.9: A Ticonderoga-class guided-missile cruiser. A black-and-white photograph of a warship seen from the starboard bow, with a boxy superstructure and two tall masts, the hull number “52” visible on the bow.]



The Ticonderoga-class guided-missile cruiser (Ticonderoga-class cruiser) formally entered service in 1983 and is the only cruiser type still in service in the U.S. Navy (27 ships in all); together with the Russian Navy’s Project 1164 cruiser it is one of the only two conventionally powered cruiser types in service in the world.

The ships of this class are 172.8 meters long, 16.8 meters in beam, 6.5 meters in draft, and 9,500 tons in displacement (full load); power is 4 LM2500 gas turbines, with a total output of 80,000 kilowatts, two shafts with controllable-reversible-pitch (CRP) propellers; speed 30 knots.

As the world’s first ships fitted with the “Aegis” system, all the armament on the Ticonderoga-class cruisers is integrated together as subsystems of the “Aegis” system. Besides the anti-ship, air-defense and anti-submarine missiles mentioned above, 2 Mk-45 5-inch 54-caliber naval guns, close-in guns and torpedo and anti-torpedo devices are also part of the armament of the Ticonderoga-class cruiser.

Because stealth design was not adopted, the ship’s radar signature is very strong.

In the U.S. Navy’s order of battle the Ticonderoga-class cruiser serves as the main ship of the carrier battle group (CVBG) and the amphibious attack battle group, protecting the carrier and amphibious assault ships.

The Ticonderoga-class ship can provide excellent air-defense capability, giving the carrier battle group and the amphibious attack battle group sufficient strength to resist missile attack by Soviet surface, air and underwater forces. The ship also has very strong anti-submarine capability.



(II) The Development of Destroyers

The destroyer is a multipurpose medium combatant type. Modern destroyers usually fight with missiles and medium-caliber guns, have the characteristics of long striking range, great power, and strong maneuverability and protection, and often carry out specialized combat missions as escorts of heavy ships, or are formed with other types of ships into independent tactical formations to carry out combat missions.

The representative type of modern destroyer is the American Arleigh Burke-class guided-missile destroyer (English: Arleigh Burke Class Destroyer, generally called simply the Burke-class destroyer; see Figure 12.10), the only destroyer type in service in the U.S. Navy and the mainstay of the U.S. Navy.


[Image — Figure 12.10: An Arleigh Burke-class guided-missile destroyer. A black-and-white photograph of a destroyer seen broadside at sea, with a large boxy superstructure, tall masts and a hull number on the bow.]



The ship is 142 meters long (waterline), 18.89 meters in beam, with a standard displacement of 8,500 tons; power is 4 LM-2500-30 gas turbines, with a total output of 105,000 kilowatts, two shafts with CRP propellers; maximum speed 30.7 knots; sustained speed 29.6 knots; range at 20 knots 4,900 nautical miles, and with the speed lowered further a range of 5,350 nautical miles can be obtained.

The most typical feature of this class of ship is that it carries the “Aegis” system. In 1990 the improved “Aegis” system was installed on the lead ship of the Arleigh Burke class, the Arleigh Burke (DDG-51), and in 1991 that ship entered U.S. Navy service.

In order to keep pace with the times and continually integrate new technology, this class of ship is also divided into several versions: Flight I/IA (21 ships), Flight II (7 ships) and Flight IIA (34 ships). Although all are subsystems of the “Aegis” system, the armament of the various versions of the Arleigh Burke-class destroyer differs slightly. The main armament of the Flight I/IA version includes: the Mk-41 vertical launching system, with a magazine capacity of 90 missiles (12 groups of eight-cell launchers, 4 groups installed at the forward part of the hull and 8 groups aft). The Flight I/IA/II ships have only a helicopter deck and no hangar. They have the improved SQQ-89(V)4/6 anti-submarine warfare system, including the SQS-53C bow sonar, the SQR-19 towed linear-array sonar and the SQQ-28 helicopter data link, and the Mk-116 Mod 7 anti-submarine fire-control system, and so on. The main armament of the Flight II and Flight IIA versions includes: two groups of Mk-41 VLS, with the bow still keeping 4 groups of eight-cell launchers, while the 8 groups of eight-cell VLS aft are located on the 02 deck of the hangar structure. The magazine capacity is thus the same as that of Flight I/II, but because the Flight IIA removed the reload module formerly on the bow and stern respectively, the number of launch cells actually available is 6 more than on Flight I/IA/II, reaching 96. This Flight IIA arrangement, with 32 forward and 64 aft, is called Mk-41 Mod 7.

Because only limited stealth design was adopted, the ship’s radar signature is still fairly strong.

There are 62 ships of this class in service and building continues, so that the Arleigh Burke class remains to this day the newest, most advanced and most comprehensive in combat capability among destroyers in the world, and also the destroyer in service built in the greatest numbers in the world.

The ship has fleet air defense as its main combat mission and is the most advanced destroyer in the world; the Arleigh Burke class opened a new chapter in the development of air-defense destroyers around the world, and without exception the new air-defense destroyers developed by countries afterwards drew on the design ideas of the Arleigh Burke class.

China’s Type 052D destroyer (English: Type 052D destroyer) is also a typical modern destroyer (see Figure 12.11).


[Image — Figure 12.11: China’s Type 052D destroyer. A photograph taken from above and ahead of a gray destroyer under way at sea, with a white bow wave and a boxy, angular superstructure.]



The Type 052D destroyer is the latest improved version of the Type 052C destroyer and is another modern air-defense destroyer of China, following the Type 052C, equipped with a phased-array radar and a vertically launched area air-defense missile system.

The Type 052D destroyer is the sixth type of warship fitted with an active phased-array radar and a universal vertical launching system, following the German Sachsen-class frigate, the Dutch De Zeven Provinciën-class frigate, the Danish Iver Huitfeldt-class frigate, the Japanese Akizuki-class destroyer and the Hyūga-class helicopter destroyer; this marked that China from then on possessed a new air-defense ship in the ranks of the world’s advanced, and at the same time China is also the country with the greatest number of ships of this type.

The lead ship of the Type 052D destroyer, the Kunming, was launched on August 28, 2012 and formally joined the Chinese People’s Liberation Army Navy on March 21, 2014.

The basic hull form and layout of the 052D are the same as those of the 052C, but there are marked changes in detailed structure and equipment. First, the original 100-millimeter single-barrel naval gun was replaced by a 130-millimeter 70-caliber single-barrel naval gun. The gun is designated H/PJ-38. The whole gun weighs more than 50 tons, and its turret, which has a stealthy outline, is made of glass fiber. The rate of fire of a single gun is 10–40 rounds per minute, and it uses shells such as grenade rounds and air-defense high-explosive rounds. In addition, the angle at which the two sides of the superstructure slope inward is greater, so the front of the bridge becomes narrower and the sloped portions on the two sides where the phased-array antennas are fitted become larger. The 052D uses a new type of phased-array antenna, nearly square in shape, without the curved radome of the Type 346 phased array, and larger in area too. Because the cooling capacity of the liquid cooling system is greater, and the antenna face is enlarged, the output power and sustained operating performance of the new phased array should be better than those of the Type 346 radar. The rear hull outline and configuration of the 052D are basically the same as the 052C, but the structure of the stern superstructure has fairly obvious changes: first, the hangar has moved from the left side to the middle position, and on both sides enclosed small-boat bays similar to those of the 054A have been added; and the aft mast, which carries the 517HA radar’s eight-wood antenna, has also moved forward, because a group of vertical launching systems has been placed between it and the hangar, and so the 517HA radar was moved forward, away from the missile exhaust flame.

The new vertical launcher of the 052D is the first universal, hot/cold-compatible shipborne vertical launcher designed in China, and it can be compatible with the cold-launched HHQ-9 air-defense missile and other cold/hot-launched missile types. It is said that besides the HHQ-9 air-defense missile the 052D is also equipped with the newly developed, vertically launched Eagle Strike-18 supersonic anti-ship missile; the details are not known at present, and it is also not clear whether more other missile types are being further integrated into this launcher (for example rocket-assisted guided torpedoes, anti-ship cruise missiles and even land-attack cruise missiles).

In close-range defense, the 052D still keeps a Type 730 30-millimeter close-in weapon system in front of the bridge, but above the hangar a HQ-10 short-range air-defense missile launcher has been fitted, using a 24-cell configuration. The place where the 052C originally carried the anti-ship missile launchers (in front of the hangar structure) is used on the 052D to carry four groups of eight-cell vertical launchers.



(III) The Development of Frigates

The frigate is a multipurpose light combatant type. Modern frigates usually fight with missiles and medium (small)-caliber guns, have the characteristics of long striking range and great power, and often carry out specialized combat missions as escorts of heavy ships, or are formed with other types of ships into independent tactical formations to carry out combat missions.

The representative type of modern frigate is the “Horizon”-class frigate jointly developed by France and Italy (see Figure 12.12).


[Image — Figure 12.12: A “Horizon”-class frigate. A photograph of a gray frigate seen from above and ahead, cutting through the sea with a white bow wave, with a hull marking on the bow.]



The ship is 151.6 meters long, 17.5 meters in beam, 5.1 meters in draft, and 6,700 tons in displacement.

The ship’s power system is rather special: a power plant combining gas turbines and diesel engines (CODOG). At high speed it uses two improved LM-2500+ gas turbines produced by Italy’s Fiat Avio under license from the American General Electric (GE), each of 31,280 horsepower; when cruising it uses two French SEMT Pielstick 12 PA6 STC diesel engines, each able to deliver 5,875 horsepower; in addition, in order to improve maneuverability at low speed, a controllable thruster is also fitted at the bow. The electric power the ship needs is provided by four Isotta Fraschini VL 1716 T2 ME diesel generators. It uses two shafts with four-bladed propellers, a maximum speed of 29 knots, a range of 7,000 nautical miles at a cruising speed of 18 knots, and a range at 25 knots is 3,500 nautical miles.

The SENIT-8 combat system fitted on the ship can bring all the weapons aboard into highly coordinated combat under its control: the Principal Anti-Air Missile System (PAAMS) made up of the 48-cell Sylver vertical launching system, 8 MM-40 Block 2 Exocet anti-ship missiles, two triple torpedo launchers [equipped with MU-90 324-millimeter light torpedoes (speed 50 knots, attack depth over 900 meters, effective range about 11 kilometers)], two OTO-Breda 76-millimeter rapid-fire naval guns (rate of fire 120 rounds per minute, with stealth-shaped turrets), and the close-in defense weapon system made up of two SADRAL short-range air-defense missile launching systems developed from the Mistral shoulder-fired air-defense missile.

Because of the adoption of a variety of stealth designs, the ship’s hull has a weak radar signature.

China’s Type 054A frigate is also a modern frigate of fairly high technical level, and the Type 056 frigate is a modern light frigate of fairly high technical level.

The main weapons and combat systems of the various ships above have also been markedly improved.





Section 2: The Development of Main Weapons and the Emergence of Shipboard Combat Systems

After the Second World War, apart from aircraft carriers, two obvious changes appeared in the shipborne main weapons and combat systems of large surface ships: first, missiles replaced naval guns, especially large-caliber naval guns; second, many warships were also equipped with combat systems similar to the American “Aegis” system, so as to use all shipborne weapons as a whole.


I. The Emergence and Development of Shipborne Missiles

Although Germany developed the Henschel Hs-293 anti-ship missile as early as the late Second World War (Hs-293; see Figure 12.13), and put it into actual combat use at the end of 1944, sinking several Allied transport ships, after the end of the Second World War the Soviet Union also, using German technology, developed the first-generation postwar anti-ship missiles SS-N-1 and SS-N-2 (see Figure 12.14), and was the first to put them into formal service in the early 1960s.

But for almost 20 years the navies of the United States, Britain and other Western countries regarded them as “poor countries’ naval weapons” and paid them no heed.2 It was not until after the sea battle described at the beginning of this chapter that, almost overnight, whether large and medium ships, small ships or even aircraft, the main attack weapon of the naval combats of all countries was changed to the anti-ship missile.


[Image — Figure 12.13: The Hs-293 missile. A grayish photograph of a small glider-like missile with a rocket motor nozzle at the rear and a pod slung beneath it.]



The anti-ship missile (Anti-ship Missile) is a missile launched from ships and boats (including submarines), from shore or from aircraft that flies through the air, usually with a semi-armor-piercing blast warhead, a solid rocket motor as its power plant, and autonomous guidance and self-controlled flight; when the missile enters the target area the seeker automatically searches for, acquires and attacks surface ships (and submarines in a surfaced condition). It is the main weapon of modern anti-ship warfare. Anti-ship missiles have been used many times in modern wars and have played an important role in modern naval combat.

Anti-ship missiles have developed to the point where they can now be launched from many kinds of carriers, including air-launched types launched from all kinds of aircraft, land-launched types launched from the ground, ship-launched types used by surface ships, and submarine-launched types fired from submarines. Many missiles, after slight modification, can be used on different carriers without the need to develop specialized derivatives. It should be pointed out that in modern times even when attack aircraft attack large surface ships the attack weapon they use is also the anti-ship missile.


[Image — Figure 12.14: An SS-N-2 missile. A photograph of a long, slender missile with swept fins on a display stand in a museum, with an information placard beside it.]



Although the SS-N-2 was the earliest anti-ship missile fielded to troops after the war, the most famous anti-ship missile of the 1980s was the “Exocet.”

This winged air-to-ship missile, made famous by sinking the British destroyer Sheffield in the Falklands War between Argentina and Britain, was developed by the French Aérospatiale company, designated AM-39 (see Figure 12.15). The missile was developed from 1970 on the basis of the MM38 ship-to-ship missile, and was finalized for production and delivered in 1978. It is characterized by small volume, light weight, high accuracy, strong sea-skimming flight capability, fire-and-forget operation and all-weather combat capability; it is fitted on carrier aircraft of the French forces such as the Super Étendard, Super Puma, Mirage 50, F.1 and 2000 attack aircraft, the Atlantic maritime patrol aircraft, and the Super Frelon and Sea King armed helicopters, and is mainly used to attack surface ships and the like.

Among the anti-ship missiles now in service, the American “Harpoon” is the most representative (see Figure 12.16).

The “Harpoon” missile (AGM-84) is the main anti-ship missile of the American forces at present, and was put into service in 1979.


[Image — Figure 12.15: The French AM-39 “Exocet” missile. A photograph of a white missile with cruciform fins and a dark nose, shown from the front left against a dark background, with “AM 39” lettering along the body.]



This high-subsonic sea-skimming anti-ship missile has several launch modes: ship, air and submarine. Range 120 kilometers. Missile length 3.84 meters, diameter 0.344 meter, launch weight 522 kilograms. The guidance mode is midcourse inertial guidance and terminal active radar guidance. The warhead carries a wideband frequency-agile active radar seeker with good anti-jamming performance and an infrared imaging seeker, the two seekers being selected for use according to the combat situation.


[Image — Figure 12.16: A Harpoon anti-ship missile in flight. A photograph of a white missile with small wings and fins flying low over a dark sea.]



Before launch, the detection system on the launching platform provides target data, which is entered into the missile’s onboard computer. After the missile is launched it descends rapidly to a cruising altitude of about 60 meters and flies at Mach 0.75. At a certain distance from the target the seeker searches the area ahead in the selected mode. After acquiring the target, the missile descends further and flies skimming the sea surface. On approaching the enemy ship the missile suddenly pops up and dives toward the target, penetrating the interior of the deck before exploding, in order to raise the destructive effect. It can be used to attack large surface ships, fast patrol boats, hydrofoils, merchant ships, surfaced submarines and so on, and its single-shot kill probability is 95%.

In recent decades the navies of the world have also kept bringing out new anti-ship missiles of varying performance. For example, Russia’s 3M-80MBE “Mosquito” anti-ship missile. The greatest characteristic of this missile is that it can fly at supersonic speed, which increases the difficulty of countering it. The missile has three launch modes: submarine-launched, air-launched and ship-launched.

In addition, to deal with the air threat, countries have also specially developed, or converted land-based models into, ship-launched air-defense missiles. For example the American “Standard” air-defense missile and China’s “HQ-9” and “HQ-16” air-defense missiles, which have greatly raised the air-defense capability of a single ship.

In order to use these ever more numerous, ever more multipurpose and ever more specialized weapons together in the ever more complex naval combat environment, the various ships above have also generally been fitted with the “Aegis” system (or similar systems).



II. The “Aegis” Combat System

Until the 1960s, even the various weapons and combat stations on one and the same warship basically fought on their own, coordinating with one another only to a limited degree through the commanding officer. At the end of the 1960s the U.S. Navy realized that, facing high-speed jet attack aircraft and especially saturation attack by anti-ship missiles, the firepower reaction speed (including fire distribution) of the surface ships of the time, apart from aircraft carriers, was simply unable to cope. To solve this problem they put forward a plan for an “Advanced Surface Missile Defense System.” In the course of realization its functions kept expanding, and in December 1969 the system was formally renamed the “Advanced Electronic Guidance Information System/Airborne Early-warning Ground Integrated System” (English: Advanced Electronic Guidance Information System/Airborne Early-warning Ground Integrated System). The English abbreviation of the system (AEGIS) happens to be the “Aegis” of Greek mythology, and so it is also translated as the “Aegis” system.

In the eyes of the U.S. Navy, the “Aegis” combat system can effectively defend against missile attacks launched by the enemy from all directions at once, and it forms the solid shield of the U.S. Navy’s fleets. The Aegis system now has 8 different standard configurations in all, called “Base Line.” These 8 configurations not only represent improvements of the system but are also related to the destroyers or cruisers on which they are fitted. The Aegis system uses the “Standard” series of ship-to-air missiles.

The reaction speed of the “Aegis” system is fast, and the main radar needs only 0.05 second to switch from search to track, which can effectively deal with supersonic anti-ship missiles flying sea-skimming; its anti-jamming performance is also very strong, and it can work normally in an environment of severe electronic jamming; in counterattack capability, the system has fierce combat firepower, can comprehensively command the various weapons on the ship, and simultaneously intercept multiple targets from the air, the surface and underwater, and can also automatically assess the threat of targets so as to destroy first the target that is the greatest threat to itself; in reliability, it can work continuously and reliably at sea for 40–60 days without logistic support. Since the American “Aegis” combat system was successfully developed in 1981, it has successively been fitted on 27 American Ticonderoga-class cruisers.

The core of the “Aegis” system is a computerized command-decision and weapons management system. Although on the surface the “Aegis” system strongly emphasizes the ability to track and intercept aerial targets, the core of the “Aegis” system receives information from the detection systems aboard the ship, including radar, various electronic warfare devices and sonar, adds intelligence exchanged through tactical data links with other surface, underwater and air carriers, and, after automated information processing, target identification and threat analysis, displays it on the large display screens of the “Aegis” system, providing the commander with the most up-to-the-moment intelligence. The relevant target data are also displayed on individual control consoles. The computer combat system can, when necessary, automatically engage targets according to the level of threat. Through the integration and command of the weapons control system, the ship’s combat system can use all its combat resources to carry out necessary attack and defense measures. Under the weapons management system are the Light Airborne Multi-Purpose System (LAMPS), the “Harpoon” anti-ship missile, the “Standard 3” air-defense missile, the “Phalanx” close-in weapon system, the torpedo launching systems and the “Nixie” anti-torpedo device, and so on.

The most important and most conspicuous part of the “Aegis” combat system is the AN/SPY-1 passive electronically scanned phased-array radar, whose hexagonal antennas number four panels in all, installed in the four directions of the ship’s upper structure. Because the radar itself does not rotate, and relies entirely on changing the phase of the beam, it scans the aerial targets in the airspace in front of the radar at a rate of several times per second. In the first-generation SPY-1A radar each panel weighs as much as 12,000 pounds, and on it are 140 sets of modules, each module containing 32 transmit/receive and phase-control units. Development of this radar began in 1965 and sea trials began in 1974; the first system was installed on the cruiser Ticonderoga (CG-47) and entered U.S. Navy service with that ship in 1983.

The “Aegis” combat system is composed mainly of 5 subsystems, which are:

The Mk 1 command and decision subsystem. It includes four cabinets of AN/UYK-7 computers, AN/UYA-4 display control equipment, converters, RD-281 memory and data-conversion auxiliary consoles, and so on. This subsystem is the command and control center of the whole ship. It is responsible for establishing tactical principles, displaying and processing the information from the ship’s various sensors, making threat judgments and fire distribution, and coordinating and controlling the operation of the whole combat system.

The Mk 1 weapons control subsystem. It is composed of four cabinets of AN/UYK-7 computers, the “Aegis” integrated device, the Mk 138 firing switch assembly and the data-exchange auxiliary console. In accordance with the combat orders of the Mk 1 command and decision subsystem, this subsystem is responsible for carrying out functions such as target assignment to the weapons systems, launch commands and missile guidance.

The AN/SPY-1A multifunction phased-array radar subsystem. This radar is the heart of the “Aegis” combat system and the main detection system of the “Aegis” warship. It is composed of a phased-array antenna, signal processors, transmitters and radar control and auxiliary equipment. It can accomplish rapid all-space search, automatic target detection and multi-target tracking. The radar works in the S band, with a maximum air-search range of about 400 kilometers, and can monitor 400 batches of targets at the same time and automatically track 100 batches.

The Mk 99 fire-control subsystem. It includes the AN/SPG-62 target illumination radar, the Mk 79 director and data converters. In accordance with the orders of the Mk 1 weapons control subsystem, this subsystem works together with the AN/SPY-1A radar; it illuminates the target with the AN/SPG-62 radar so as to provide terminal guidance to missiles that have been launched.

The Mk 1 operational readiness test subsystem. This subsystem is composed of one AN/UYK-20 small computer and several AN/UYA-4 display consoles, a master data terminal, remote-control data terminals and auxiliary equipment. It is connected with the main subsystems of the “Aegis” combat system and completes the monitoring, automatic fault detection and maintenance of the whole combat system.

At present the U.S. Navy also plans to add a sixth part, that is, a combat training subsystem.

It can be seen that the system is no longer merely the original ship defense system; it has developed into a ship combat system.

The problems of the system are: first, the system is bulky and hard to install on smaller surface ships below the class of destroyer; second, the system is expensive, and it is estimated that each system (excluding missiles) costs as much as 200 million U.S. dollars. A cruiser or destroyer fitted with the “Aegis” system costs as much as 3 British Invincible-class aircraft carriers.

The Ticonderoga-class cruiser was the first warship fitted with the “Aegis” system. The main armament of the ship is 2 quadruple Mk 141 “Harpoon” anti-ship missile launchers. Missile launchers: CG-47 to CG-51: each ship has 2 Mk 26 Mod 5 inclined launchers; magazine capacity: 44 missiles forward and 44 aft, which can be loaded with Standard SM-2MR air-defense missiles or ASROC anti-submarine missiles; the ships from CG-52 on: 16 eight-cell Mk 41 vertical launchers [8 forward and 8 aft, magazine capacity 61 missiles forward and 61 aft, which can be loaded with Standard SM-2 air-defense missiles, Tomahawk cruise missiles and vertically launched anti-submarine rockets (VLA)]. From 2000 the ships were also given ESSM short-range air-defense missiles, SM-3 anti-ballistic missiles, tactical Tomahawk cruise missiles and so on, all of which can be controlled by the “Aegis” system. Because the ship’s combat reaction capability was markedly raised after the “Aegis” system was installed, the later Arleigh Burke-class destroyers were also fitted with this system.

In addition, France also developed a combat system similar to the “Aegis” system, the SENIT-8 combat system. The system has as its main radar the EMPAR radar, which is likewise of the phased-array type, and the S-1850M long-range 3D electronically scanned radar as its auxiliary radar. It can centrally control all the weapons installed on the ship for highly coordinated combat.

China has also developed a shipborne combat system similar to the “Aegis” system.




Section 3: Maritime Formations Using Missile-Strike Tactics

Maritime formations employing missile-strike tactics are usually of two typical kinds: one is the small formation, usually organized by ship type, a single type of ship alone forming a single-type formation; the other is the large formation, usually formed of a mixture of several types of ships according to the mission and the threat.


I. Single-Type Combat Formations

When carrying out temporary small-scale combat missions, a small single-type formation is usually organized on the basis of the administrative and training organization, for example a destroyer squadron or a frigate flotilla. In this case the size of the formation is decided mainly by the combat requirements, the number of shipborne missiles and the launching conditions.



II. Mixed-Type Combat Formations

When carrying out large-scale maritime combat missions, according to the mission requirements and the threat, the administrative and training organization of peacetime is usually broken up and large mixed formations of many types of ships are organized, such as detachments (carrier battle groups, battleship and cruiser battle groups) and so on.


(I) Detachments (Carrier Battle Groups)

As in the Second World War, even a large nuclear-powered carrier does not operate and fight alone, but operates and fights in the form of a carrier battle group (CVBG). The carrier battle group, for short a carrier group, is a combat formation headed by an aircraft carrier.

The nuclear-powered carrier battle group, as a fast-maneuvering force at sea, can carry out various missions far from the homeland without depending on land airfields: first, carrying out combat at sea, long-range strikes on targets at sea (on land) within 250–300 nautical miles (about 400–550 kilometers); second, protecting the use and safety of sea transport routes in wartime, especially protecting the transport and mission execution of amphibious forces; third, supporting land forces from the sea and, together with land-based aircraft, forming and maintaining air superiority over a particular area and winning the land war. For example, during the Gulf War and the Iraq War the United States sent out nuclear carrier battle groups to support and assist the land forces in ground fighting; fourth, displaying strength at sea in peacetime, satisfying national-interest needs by means of a show of force. The United States often uses this method to achieve political purposes.

The carrier battle group is a large maritime formation with the aircraft carrier as the core, made up of various maritime combat platforms. In peacetime its composition is generally decided by the mission and the combat threat.


	The composition for “showing presence,” carrying out blockade or combat patrol in a low-threat sea area: usually with 1 nuclear-powered carrier as the core (serving as flagship), together with 1–2 guided-missile cruisers, 2–3 guided-missile destroyers, 1–2 frigates, 1–2 attack nuclear submarines and 1–2 fast combat support ships (or supply ships), 7–11 ships in all, called a single carrier battle group.


	The composition for medium- and low-intensity operations in a medium-threat sea area: usually 2 nuclear-powered carriers (1 of them serving as flagship), together with 7–8 air-defense missile cruisers and destroyers, 4 anti-submarine/air-defense escort ships, 2–4 attack nuclear submarines and 2–3 fast combat support ships (or supply ships), 17–21 ships in all, called a dual carrier battle group.


	When carrying out high-intensity operations (for example the Gulf War) in a high-threat sea area, usually 3 nuclear-powered carriers (1 of them serving as flagship), together with 9–11 air-defense missile cruisers and destroyers, 12–14 anti-submarine/air-defense escort ships, 5–6 attack nuclear submarines and 3–4 fast combat support ships (or supply ships), 32–37 ships in all, called a carrier special mixed fleet.




At present the U.S. Navy has 10 aircraft carriers in all, all large nuclear-powered carriers, which is to say that the U.S. Navy can form at most 10 carrier battle groups.

At present (the early-to-mid 21st century), a fierce debate is going on in the military circles of all countries over the place and role of the carrier battle group in future naval warfare. Supporters hold that although the carrier battle group faces certain threats, it can still provide an irreplaceable striking capability and is the main force of future naval warfare. Opponents hold that the carrier battle group is becoming more and more vulnerable in the face of constantly developing anti-ship missiles (especially anti-ship missiles that can fly at supersonic speed and use circuitous attack routes, and even high-precision ballistic missiles). The carrier battle group can still play its normal role in local wars, but in a full-scale war it may become a target for all kinds of anti-ship missiles.



(II) Detachments (Battle Groups with Battleships and Cruisers as the Core)

In a sea area of fairly large size and relatively independent, in order to carry out maritime combat missions, a battle group with battleships and cruisers as the core (a detachment of mixed ship types) may also usually be formed.





Section 4: Naval Battles in the Early Stage of Missile-Strike Tactics

From the end of the Second World War until now (2014), for various reasons, no general world war has occurred again. Naval battles between surface ships in the true sense, especially large-scale naval battles, have seldom occurred, and most of the naval battles that did occur were small-scale. For example, the battle off Port Said, Egypt, in 1967 described at the beginning of this chapter, and in addition the naval battles of the Third Indo-Pakistani War in December 1971, the naval battles of the Fourth Middle East War in 1973, the naval battles of the Falklands War between Argentina and Britain in 1982, the naval battle between the United States and Iran in 1988 and so on; these were all naval battles of no great scale. If 1967 is taken as the “year one” of the birth of missile-strike tactics, these all belong to the naval battles of the early period of missile-strike tactics. Even so, these naval battles also to a certain degree displayed the basic outline of the tactics of future naval warfare.


I. Naval Battles in the Third Indo-Pakistani War

In December 1971 the Third Indo-Pakistani War broke out. Before the war the Indian Navy had a total strength of 40,000 men and 74 combatants, including 1 aircraft carrier, the Vikrant (equipped with “Alouette” helicopters and “Sea Hawk” fighter-bombers), and newly added 4 F-class submarines, 5 Petya-class fast frigates and a number of Osa-class missile boats (full-load displacement 210 tons, equipped with the SS-N-2 “Styx” missiles mentioned above). By comparison, the Pakistani Navy had only 10,000 men and 30 combatants, and no naval aviation at all. After the outbreak of the war the Indian Navy used its superior naval strength to sortie from the east and west, cut the sea links between East and West Pakistan, blockaded and paralyzed the main roads along the coasts of East and West Pakistan, and effectively coordinated the army’s encirclement and annihilation of the East Pakistani forces.

The Indian Navy showed its mettle the first time it took part in operations against the Pakistani Navy. On December 4 India announced a maritime blockade of Pakistan; they first blockaded Chittagong, Chalna and Khulna and the Bay of Bengal, and on the deep night of that day bombed the airfields in southwestern Pakistan, destroying their runways and paralyzing the Karachi naval base and harbor. At the same time the Indian forces, with a raiding group made up of 2 frigates and 3 Osa-class missile boats, under the cover of night quietly steamed westward toward the Pakistani naval base at Karachi, preparing to raid the Pakistani naval forces.

In the early morning of the 5th the raiding group arrived in waters about 20 nautical miles off the coast near Karachi, where the 2 frigates halted to watch the surrounding situation and guide the missile boats as they went on. When the missile boats were still some distance from the target they were detected by an observation station of the Pakistani naval base, but because of the cover of night the station could not distinguish the type of the targets. The Pakistani Navy at once ordered a destroyer then on patrol, the Khaibar (standard displacement 2,325 tons, full-load displacement 3,316 tons), to go and find out what was happening. Before this destroyer had worked out what was going on she was hit by a missile, confusion immediately seized the ship, and in a few minutes she sank into the vast sea. For after confirming the Pakistani warships, the Indian missile boats, guided by the frigates, closed on the enemy at high speed and quickly took up their attack positions. The leading missile boat at once fired 2 “Styx” missiles at the target, and the Pakistani destroyer was hit as the sound of the order died. After that, another missile boat sank the Pakistani Navy minesweeper Muhafiz (M163), and the third missile boat steamed near the coast and fired 2 missiles at Karachi harbor. At the same time the Indian Navy’s 2 frigates also entered Karachi harbor at high speed and shelled the installations and warships in the harbor, destroying the Khaibar’s sister ship Badr and damaging 1 minesweeper. After the raid succeeded the Indian raiding group withdrew quickly, and because the blow was sudden the Pakistani forces had no time to hit back, and the Indian forces disappeared into the vast sea.

On the 9th the Indian forces played the same trick again and dispatched a naval formation to carry out a second raid. The forces taking part in this raid were organized into two raiding groups. The first raiding group, made up of 2 frigates and 4 missile boats, fired 4 missiles at the oil depots of the Karachi naval base and shelled them. The second raiding group, made up of a cruiser, a destroyer and frigates, shelled many military targets on the southwestern coast of Pakistan west of the mouth of the Indus. After this raid, 12 of Pakistan’s 34 oil depots were shelled and burned, the military installations on shore also suffered considerable damage, and 4 Pakistani merchant ships and 1 British merchant ship were damaged. In these two raids at sea the Indian missile boats fired 13 missiles in all, of which 12 hit warships and oil depots, while the Indian missile boats suffered no loss at all. This battle of the Indian Navy could also be called a model of the small defeating the large in modern naval warfare. In addition, during this period the Indian forces also sent naval and air units to raid the naval bases and airfields of East Pakistan many times, so that the combat capability of the East and West Pakistani navies was weakened, and the Indian forces firmly grasped the initiative on the battlefield at sea.



II. The Battles of Latakia and Damietta

In the early morning of October 6, 1973, the whole Israeli Navy completed its combat deployment and made all preparations for combat with the Egyptian and Syrian navies.

At that time the numbers of missile boats of the Egyptian, Syrian and Israeli navies in the Mediterranean were as follows: Egypt had deployed 12 Osa-class missile boats, 12 Komar-class missile boats, 6 Shershen-class torpedo boats, 16 P-183-class fast torpedo boats and 5 T-43-class minesweepers, and Syria had deployed 3 Osa-class missile boats, 6 Komar-class missile boats and 2 T-43-class minesweepers. Compared with the numbers of Egyptian and Syrian missile boats, the Israeli Navy was much smaller. Israel had only 12 Sa’ar-class missile boats and 2 Reshef-class missile escort boats, and of these 14 missile boats one could not go to sea because it was under repair at the yard, and 2 had no missiles installed and could only be used as gunboats, so that only 11 missile boats could be used for missile attack.

The Osa-class missile boats of the Egyptian and Syrian navies have a standard displacement of 165 tons and are armed with 4 “Styx” anti-ship missiles and 2 twin 30-millimeter automatic guns. The Komar-class missile boat has a standard displacement of 75 tons and is armed with 2 “Styx” anti-ship missiles and 1 twin 25-millimeter gun. The maximum speed of these two types of missile boats can reach 40 knots, each boat carries 1 missile-attack radar, and has no electronic jamming equipment. As things stood at the time, these two types of missile boats were fairly advanced. The “Styx” anti-ship missile is a Soviet product of the 1960s with a flight altitude of 100–300 meters and an effective range of 4.5–25 nautical miles; this subsonic missile mainly strikes large and medium surface ships, and without interference its hit probability can reach 90%.

The Sa’ar-class missile boats of the Israeli Navy were converted in the early 1970s from Sa’ar A-type fast patrol boats; they come in two kinds, the Sa’ar-2 class and the Sa’ar-3 class, with a standard displacement of 220 tons and a maximum speed of 40 knots, carrying 6 “Gabriel” Mk I anti-ship missiles, and each is armed with 2 12.7-millimeter machine guns. The main difference between the Sa’ar-2 class and the Sa’ar-3 class is that the Sa’ar-2 class is equipped with three 40-millimeter automatic guns, 1 at the bow and 2 at the stern; while the Sa’ar-3 class replaced the 40-millimeter gun at the bow with a 76-millimeter gun, strengthening its attack capability against surface targets and shore targets. The Reshef-class missile escort boat was developed by Israel on its own, has good seaworthiness and fairly strong anti-ship and anti-submarine warfare capability, and is also suited to combat in formation. Its tonnage is fairly large, with a standard displacement of 415 tons and a maximum speed of 32 knots, and it carries 6 “Gabriel” Mk I anti-ship missiles and 2 mounts each of 76-millimeter and 20-millimeter guns. The “Gabriel” Mk I is an anti-ship missile developed and fielded by Israel in the 1960s, and its characteristic is its good effect against small fast targets. This missile uses semi-active radar guidance, with a cruise/terminal flight altitude of 100/2.5 meters, an effective range of 18 kilometers and a flight speed of Mach 0.7. In addition, Israel for the first time fitted passive jamming devices on its missile boats.

Before the outbreak of the Fourth Middle East War the Syrian missile boats were deployed mainly in Latakia harbor and the Egyptian missile boats mainly in Alexandria and Port Said. The combat intention of the Egyptian and Syrian navies was: after announcing a naval blockade of Israel, to sortie actively and destroy the main warships of the Israeli Navy and all kinds of vessels operating at sea, to attack targets on the Israeli coast when necessary, and to cut off Israel’s sea lines of communication so that Israel could not receive military supplies of every kind from the sea. The Israeli combat intention was: once the war broke out, to adopt surprise assault tactics, concentrating superior forces, and strive first to annihilate the Syrian ships and maritime forces in the sea area north of Lebanon and east of the Syrian coast, and then to search for and annihilate the Egyptian Navy’s missile boat forces in the waters near Port Said. Each side, for its own aims and beliefs, and in order to destroy the other and seize command of the sea, was rubbing its fists and palms and waiting with weapons in hand.

At 14:00 on October 6, that is, one hour after the outbreak of the Fourth Middle East War, an Israeli Navy tactical formation made up of 5 missile boats set out from Haifa and, in accordance with the combat plan, began a search voyage northward along the Lebanese coast. The 5 missile boats were: the missile escort boat Reshef, the Sa’ar-3-class missile boats Gaash and Hanit, the Sa’ar-2-class Miznak, and the Sa’ar-1-class gunboat Mivtach, carrying 23 “Gabriel” anti-ship missiles in all. The formation commander was Israeli Navy Captain Barkai, whose command boat was the Reshef. Accompanying the tactical formation to sea were also 2 landing ships each carrying 2 helicopters, which undertook the reconnaissance, search, alert and target designation of the maritime formation.

From Haifa to the port of Latakia is a distance of about 160 nautical miles, and because the situation at sea was unclear, Captain Barkai directed the maritime tactical formation to advance slowly at 12 knots in search of the sea off Latakia, Syria. In order to preserve concealment, the formation imposed strict electromagnetic control after leaving port, kept radio silence while sailing, and no boat was permitted to switch on its radar without the permission of the formation commander. To avoid being tracked by Syrian shore-based radar, the Israeli tactical formation advanced searching in the sea area outside the effective detection range of Syrian shore-based radar.

At about 22:00 on the 6th the formation sailed quietly to waters 35 nautical miles southwest of Latakia, Syria, a key Syrian defense area where an encounter with Syrian Navy ships was possible at any time. Barkai ordered the missile boat formation to deploy two tactical attack groups according to the combat plan: the first tactical group was made up of the Miznak, Gaash and Hanit, and the second tactical group of the Mivtach and Reshef, each group forming a single column, the first group on the left as the main assault force, and the second group on the right, taking advantage of the Reshef’s radar detecting at greater distances, undertaking the formation’s reconnaissance, guidance and cover. While the formation’s tactical deployment was in progress, Barkai ordered the helicopters aloft to reconnoiter the sea near Latakia.

It should be mentioned that the Israeli Navy had gone to great pains to deal with the Egyptian and Syrian missile boats. In the 1960s, because it did not understand the performance of the “Styx” anti-ship missile with which the Egyptian Navy was equipped, the destroyer Eilat was sunk by an Egyptian missile in a complete lack of preparation, a heavy loss. After this the Israeli forces hastened the development of anti-ship missiles, especially against the Egyptian and Syrian missile boats, devoting effort to developing anti-small-boat missiles able to strike fast small targets, and very quickly, in 1968, developed the “Gabriel” Mk I anti-ship missile and fitted it on the Sa’ar-class missile boats. Although this anti-ship missile has the advantages of high speed, flexibility, low altitude, being hard to detect and hard to counter with guns, its serious defect is its short range, the effective range being only half that of the “Styx” anti-ship missile. When no way had yet been found to solve the range problem of the “Gabriel” Mk I missile, the Israeli Navy took overcoming the shortcoming in the “Gabriel” missile’s range as the most important subject of research in missile boat tactics. After repeated study and exercises, the Israeli Navy put forward that, in combat: first, through joint sea and air operations, the number of combat ships should be increased, causing the other side the greatest difficulty in target identification and judgment, using various means to lure the other side into firing missiles at false targets, and then the missile boats should counterattack the targets that had finished firing their missiles; second, when the other side was found to have launched missiles, electronic jamming and high-speed maneuver should be used to evade.

After the helicopters on the landing ships took off on the order of Captain Barkai, they formed a single column at an altitude of 50 meters above the sea, imitating a missile boat formation, flying at a speed of 30 kilometers per hour, and entered the alert detection zone of the Syrian shore-based radar. Do not underestimate this tactical movement of the Israeli helicopters; by this tactical action the Israelis wished to achieve two aims: first, reconnaissance and alert, and second, luring the enemy into the trap. If the Syrian shore-based radar found the helicopter group, on the fluorescent screen it would misjudge it as a missile boat formation, which would lure the Syrian missile boats into firing missiles at the helicopters. Once the Syrian missile boats had fired their missiles, the Israeli missile boat formation, outside radar detection range, would rush straight over and track down and strike those missile boats that were completely unable to hit back.

As the helicopter formation entered the detection area of Syrian shore-based radar, Captain Barkai ordered the formation to lift radio silence, the radars to be switched on to search the nearby sea, and the formation entered the first-degree combat readiness state. At 22:28 the missile escort boat Reshef detected a small target at bearing 330 degrees and distance 50 cables, and Barkai at once ordered the first assault group to destroy it. In fact this was a Syrian Navy fast torpedo boat on patrol and alert duty; at the same moment it was discovered by the Israeli formation, the torpedo boat also discovered the Israeli formation and withdrew eastward at high speed. Perhaps in its eagerness to withdraw, the torpedo boat’s course happened to cross that of the Israeli missile boat Miznak approaching it, and since both boats were running at high speed, two minutes later the distance between the two boats had closed to 25 cables. At 22:30 the Miznak opened fierce gunfire on the torpedo boat. The little torpedo boat really could not stand the pounding of three 40-millimeter guns; several shells hit the engine room directly, the torpedo boat at once lost power and could only stop where it was. The Gaash arrived quickly and sank it with her 76-millimeter gun. After sinking the torpedo boat, the formation quickly restored its formation and went on searching northward and a little east.

At 22:37 the radar of the Gaash suddenly detected a small target at bearing 100 degrees and distance 20 nautical miles, which looked very much like a missile boat. The two tactical groups turned east together and rushed toward the target.

Just as the Israeli boat formation was chasing the surface target, the helicopter group was also searching the sea tensely. Because the helicopters had already entered the detection range of the Syrian shore-based radar, the Syrian Navy’s shore-based radar had found that the Israeli Navy had entered the sea off Latakia, and, judging these 4 helicopters to be 4 fast missile boats, at once ordered 1 Osa-class and 2 Komar-class missile boats to sortie under concealment.

The surface target found by the Israeli missile boat formation was in fact a Syrian Navy minesweeper. Its mission was to attract the attention of the Israeli missile boats and cover the 3 Syrian missile boats in launching a missile attack on the Israeli missile boat group. After the Syrian missile boat group sailed from Latakia at 22:27, because the shore-based radar had not found the Israeli boat formation and had wrongly judged the helicopter group to be a missile boat formation, the missile boats after leaving port steered south and rushed toward the helicopter group. While the Israeli missile boats rushed toward the Syrian minesweeper, the Syrian minesweeper also found the Israeli boat group, and as it reported it also accelerated toward the harbor.

At 23:16 the Israeli first assault group fired 3 “Gabriel” missiles at the Syrian minesweeper; the minesweeper had no time to evade and was hit in the command platform and at the bow, the personnel on the command platform were killed or wounded, and she was almost unable to move.

While the Israeli missile boats were attacking the Syrian minesweeper, the Israeli helicopter group and the Syrian missile boats found each other at almost the same moment, and the commander of the Syrian missile boat group, mistaking them for Israeli missile boats, at once deployed into a single line abreast and attacked the helicopter group. At 23:27 the Syrian missile boats fired 6 missiles at the helicopter group; on seeing the missiles the helicopter group at once gained altitude and reported to the command boat of the maritime formation. The missiles howled by under the helicopters and fell into the sea.

After receiving the helicopters’ report, the Israeli missile boat formation at once turned southeast, advanced at high speed, and searched for the launching Syrian missile boat formation that had finished firing its missiles. The Syrian missile boats had kept something in reserve too: in the first attack on the helicopter group they fired only 6 missiles, and when they found they had been tricked they at once switched to attacking the real Israeli missile boat formation. Unfortunately only 2 missiles were left. At 23:35 the 2 missiles were fired at the Israeli boat formation at an altitude of 150 meters. The Israeli boats had long been prepared and at once fired chaff rockets and urgently accelerated and turned to evade, while using the various guns on the boats to intercept. One missile fell into the sea near the Israeli formation, and the other was hit and exploded by the Mivtach’s 12.7-millimeter machine gun, so that none hit. After evading the missiles the Israeli formation at once re-formed its battle formation and closed on the Syrian boat formation at high speed. At 23:51 the Israeli first assault group opened the attack, and 6 missiles skimming the sea surface shot toward the Syrian missile boats. In a moment 2 Syrian missile boats were hit and exploded and sank to the bottom, and one was damaged by a hit, its speed clearly reduced, but it still steamed slowly toward the Syrian coast, trying to enter the zone covered by the coastal guns. The Israeli boat group pressed it closely, and at 00:05 on the 7th the Israeli first tactical group pursued it into gun range, and a barrage sent the wounded Syrian missile boat into the sea. While covering the gunfire attack of the first tactical group, the second tactical group found the wounded Syrian minesweeper, closed on her at once and sank her with gunfire. At 00:45 the missile boat formation regrouped at sea and withdrew at high speed to the southwest. In this battle, sinking 1 Syrian Osa-class missile boat, 2 Komar-class missile boats, 1 K-123-class torpedo boat and 1 T-43-class minesweeper, with no loss of its own, it returned to Haifa at 07:00 on the 7th.

After dealing the Syrian Navy a heavy blow, the Israeli Navy quickly returned to base, replenished its missiles, and prepared to attack the Egyptian missile boat formations in the Mediterranean. By coincidence, on October 8 Israeli intelligence intercepted and decoded a telegram of the Egyptian Navy, which ordered 4 Egyptian Osa-class missile boats to move from Alexandria to Port Said on the night of the 8th to strengthen the attack force at Port Said, and this fell exactly into the hands of the Israeli Navy, which was actively seeking opportunities for combat. The Israeli Navy commander, Rear Admiral Telem, at once ordered a formation made up of 6 missile boats to sail from Haifa and search westward to attack the Egyptian boat formation, with Captain Barkai again serving as formation commander. To facilitate command and attack, Captain Barkai organized the 6 missile boats into three attack groups: the first group was the Keshet and the Reshef, the second group the Eilat and the Misgav, and the third group the Herev and the Soufa. In order to be able to attack the Egyptian missile boat group from several directions, Captain Barkai ordered the formation to sail west in three columns, the northern column being the first group, the middle column the second group and the southern column the third group, the distance between the groups being 2 nautical miles, each forming a single column as it advanced searching. To avoid being detected by the Egyptians, from the moment it left Haifa the missile boat formation maintained strict radio silence, and only the reconnaissance radars fitted on the boats were switched on. This kind of reconnaissance radar only receives the electromagnetic waves emitted by outside radars and can monitor the external electromagnetic environment; once electromagnetic waves are received, the operator can judge the nature of the target from the frequency of the electromagnetic waves, and the formation enters the corresponding combat readiness level. After several hours of sailing, the Israeli boat formation arrived in the Damietta combat area at 18:46, and the three columns of missile boats, like a great spread net, quietly waited for the arrival of the Egyptian missile boat formation.

The Egyptian Navy was not in the least aware that its telegram had been intercepted and decoded by the Israeli forces. Even so, the Egyptian Navy still did not dare be careless; from the battle reports of the sinking of the 3 Syrian missile boats they had sensed that the Israelis very probably would ambush them during their transfer to Port Said, but at the same time they also had a trace of wishful thinking, thinking that the Israeli Navy had just fought two fairly large-scale sea battles and must go through a period of rest and refit before it could fight again. Even if they should meet Israeli missile boats at sea, they could strive to fire missiles at the greatest possible distance and seize the initiative to subdue the enemy.

Alexandria is about 140 nautical miles from Port Said, and missile boats sailing at 20 knots can arrive in 7 hours. For the concealment of the operation the Egyptian missile boat formation chose to sail at night. At about 18:00 on the 8th the Egyptian missile boat formation quietly left Alexandria, and after leaving port kept radio silence. To fool the Israelis they imitated the movement of fishing boats, sailing east at 12 knots. As night gradually fell, there was not a breath of wind at sea, the sea was calm as a mirror, but the mood of the officers and men of the Egyptian missile boat formation could not be calm. Although night can bring inconvenience to the enemy, the Egyptian Navy’s night-fighting capability was not strong, and they knew in their hearts that once they met the Israelis at night it would be a bad fight. So the officers and men on the boats did not dare relax in the slightest and kept a fairly high combat readiness level. Three hours later the Egyptian missile boat formation reached the waters off Baltim without finding any enemy activity. Because of the long time at sea, the Egyptian missile boat formation commander feared that the formation, under the action of the current, had deviated from the planned course, and at the same time feared that the Israeli missile boats would use the cover of night to make a sudden attack, so he ordered the command boat’s radar switched on for an instant. The radar swept around the sea only once and was then switched off, and on the fluorescent screen of the Egyptian command boat’s radar, apart from the coastal terrain, no target was found. The Egyptians never dreamed that it was exactly this brief radar wave that was detected by the reconnaissance radar of the Israeli missile boats, which found the bearing of the Egyptian missile boat formation.

Although the Israeli boat formation had obtained the bearing of the Egyptian missile boat formation, because the reconnaissance equipment could not measure the range to the target at the same time, and it could not know the exact position of the Egyptian missile boats, it could only judge by tactical technical analysis that the Egyptian missile boat formation was 30–40 nautical miles to its left front. Since the enemy situation was still unclear, the Israelis did not dare act rashly, and Barkai ordered the formation into a combat state, closely watching the sea, and advanced slowly searching in the direction of the radar waves. At this time the main engine of one boat of the Egyptian missile boat formation suddenly failed, and the Egyptian formation commander had to order the formation to stop. About an hour later the fault was cleared and the formation again sailed slowly at 9 knots.

As they gradually approached the waters off Damietta, the Egyptian formation commander worried still more that Israeli missile boats would appear at sea. On the very evening of the previous day, 4 missile boats from Port Said had met an Israeli missile boat formation near Port Said, with the result that the Egyptians had lost 1 missile boat. To guard against accidents, he ordered the formation to raise its combat readiness level and be ready for combat at any time.

At 23:45, when the two sides had closed to 25 nautical miles, the Egyptian missile boat formation again searched the sea with radar and found the Israeli missile boat formation. At the same moment the reconnaissance radars of the Israeli formation also at once received the radar waves, and the formation commander, judging that the Egyptian missile boats were nearby, at once ordered radio silence lifted and the radars switched on to search, and the tactical groups deployed into attack formation. After finding the Israeli maritime formation, the Egyptian missile boat formation also at once deployed into a single line abreast, and, in order to fire missiles at the greatest possible distance and reduce the loss of range, adopted slow speed while beginning the final preparations for missile launch. At 00:15, with the two sides closed to 20 nautical miles, the Egyptian missile boat formation fired 12 “Styx” missiles one after another at the Israeli boat formation. Almost at the same time all three missile boat tactical groups of the Israeli forces saw on radar the missiles flying toward them, and the 6 boats of the formation fired chaff rockets at the same time and urgently maneuvered, turning to evade. Of the 12 missiles, some rushed toward the chaff clouds, some flew over the Israeli missile boats, and some fell into the sea grazing the sides of the Israeli boats; not one hit.

The Egyptian missile boats that had fired their missiles still kept a combat course to observe the hit results, but two minutes later the radar showed the 6 Israeli missile boats still rushing toward them at high speed, and they knew then that there had been no hit. The formation commander urgently ordered the formation to turn 180 degrees together from the left and withdraw at a speed of 24 knots. The Israelis did not give up; after evading the missiles they at once restored their battle formation and pursued directly at a speed of over 30 knots. In terms of the combat performance of the Osa class, its maximum speed can reach 38 knots, no slower than the Israeli boats, and if the Egyptian missile boats could have withdrawn from the combat area at over 35 knots, the Israeli missiles would not necessarily have been able to hit them, but because these missile boats were not well maintained in peacetime and had many faults, their maximum speed could reach only 24–26 knots, and the Israeli boats clearly held the advantage in speed. At 00:50 the distance between the two sides closed to 10 nautical miles, and Captain Barkai assigned targets to each tactical group. At 00:51 the Keshet of the northern tactical group fired 2 “Gabriel” missiles at the Egyptian missile boat nearest to it. At 00:55 to 01:00 the Eilat and Reshef also in succession carried out multi-directional missile attacks on the Egyptian missile boats. 3 Egyptian missile boats were hit, of which 2 exploded and sank at once, and another, badly damaged, steamed toward the shore; the missile boats Herev and Soufa followed at once and sank it with 76-millimeter guns at a distance of 2 nautical miles. The one remaining boat, which evaded in time and was not hit by missiles, accelerated and withdrew toward Alexandria and disappeared into the night.

This battle was the largest naval battle between the Egyptian and Israeli navies after the sinking of the Israeli destroyer Eilat by Egyptian missile boats. The Israelis accepted the lesson of defeat, and after 6 years of enduring hardship to prepare for revenge, studying again and again tactics for dealing with the Egyptian missile boats, finally succeeded in this battle, winning the result of sinking 3 Egyptian missile boats with no casualties of their own, and avenging the Eilat.

More than 30 years have passed since the battles of Latakia and Damietta, but this largest and most classic missile boat battle in the world since the appearance of the missile boat has left the world many inspirations and thoughts. At that time the two sides used first-rate modern equipment and fought a missile battle that left the whole world dumbfounded, and yet the result was one-sided. The reasons are as follows:

Any advanced weapon has its weak points. The “Styx” anti-ship missile has long range and great power and poses an enormous threat to large and medium surface targets in the absence of interference, but it flies at a high altitude, is large, is ineffective against fast, small targets, has a single mode of guidance, its combat performance falls markedly when it is jammed by the other side, and it is easily countered by guns. Although the “Gabriel” missile has the ability to hit small, fast targets, its range is short and its power relatively smaller than that of the “Styx” missile. In the 1960s Israel did not grasp the combat performance of the Egyptian “Styx” anti-ship missile, with the result that the destroyer Eilat was sunk easily by Egyptian missile boats. After this the Israelis drew the lesson and, with the help of the United States, France and other countries, spared no expense in studying the combat performance of the “Styx” missile and developed the “Gabriel” anti-ship missile specially to deal with the Egyptian missile boats. At the same time, aiming at the weakness of the “Styx” anti-ship missile in anti-jamming ability, in defense they adopted fast maneuvering evasion tactics and electronic jamming means to reduce the hit rate of the “Styx” anti-ship missile to zero. In attack they adopted attack by small groups on many routes and from many directions, so that the Egyptians could not guard against it. The Egyptian Navy, for its part, lacked understanding of the performance of the “Gabriel” missile, just as the Israelis in 1967 did not understand the combat performance of the “Styx” missile the Egyptians were equipped with. Unable to know oneself and know the enemy, and having no effective means of countering in combat, it is only to be expected that they came off badly.

High-technology equipment is not omnipotent; combat effectiveness can be brought into play only through corresponding tactics. Weapons are an important factor in war, but under the conditions where the weapon equipment levels of the two sides are basically comparable and each has its strengths and weaknesses, the key to victory lies in the flexible use of tactics.

The “Styx” missile has a long striking range, but its hit rate can be reduced through electronic jamming and evasive maneuver, and this is not the only way: if it is possible to cause the other side difficulty in target identification and make it fire missiles at false targets, one can preserve oneself still more effectively. The most important thing in the tactics Israeli missile boats used in the Middle East sea battles was not firing missiles at the other side, but how to lure the other side into misjudgment, how to evade and jam while the enemy was firing missiles, and how to close quickly with the target to the effective striking range of one’s own missiles. The Israelis successfully used helicopters to feint and deceive, causing the Syrians to fire their missiles mistakenly at the helicopters. The Israelis also created tactics such as electronic jamming and missile attack by small groups on many routes and from many directions, which both dispersed the Egyptians’ firepower and made them unable to guard against it when attacked. Although the Egyptians had some misgivings about whether their missiles could hit small boats, they did not study it fundamentally, and their tactics were rigid and still remained at the old tactical level, and to come off badly before the Israelis’ technique and stratagem was beyond doubt.

Correct command is an important factor in victory, and correct command and resolve come from accurate, timely and reliable intelligence. In these two battles the Egyptian and Syrian navies adopted the method of command from the shore, the sea movements of the missile boats depended heavily on shore command, and the shore command was either deluded by the Israelis’ feinting forces or failed to provide accurate intelligence in time, always discovering the enemy late and responding hastily. The Israelis not only had accurate intelligence, and the maritime formation commander commanded decisively and in time, but also trained strictly in peacetime, with a clear aim, and in night combat always kept a good tactical formation, advancing and withdrawing with order, tense but not panicked, and able to maintain tactical coordination and cooperation at high speed; in defense “as if hidden beneath the nine earths,” in attack “as if moving above the nine heavens,” and so victory was only to be expected.

Since the sinking of the destroyer Eilat, Israel appropriated large sums to develop on its own the excellent “Gabriel” anti-ship missile, imported electronic countermeasure equipment, electronic jamming rockets, from the United States, Britain and other countries, and installed the “Gabriel” missile and the electronic countermeasure equipment on the Sa’ar-class fast missile boats imported from France, repeatedly studying and drilling measures and tactics to deal with the “Styx” missile. Of these circumstances of the Israeli forces the Egyptian and Syrian forces were not aware, and they bought several Osa-class and Komar-class missile boats from the Soviet Union, trying to seize new victory in naval warfare by the old method.

On October 6, 1973, in order to recover lost ground, Egypt and Syria launched a surprise attack on Israel, and the Fourth Middle East War broke out. On the very evening when Egypt and Syria attacked, Israel formed a formation of 5 missile boats, set out from Haifa, entered Syrian territorial waters, and sortied actively. The Syrian Navy waited in port to meet the enemy. The Israeli missile boats formation, after sinking 1 Syrian radar picket boat and 1 minesweeper in the sea area ahead near the Syrian waters, was met by 3 Syrian missile boats which fired 7 “Styx” missiles at the Israeli missile boats from 13–19 nautical miles away; the long-prepared Israeli missile boats quickly fired long- and short-range chaff rockets in the direction from which the missiles were coming. After a series of explosions in the distance, the glittering foil formed a metal-filament “cloud,” deceiving the guidance radars of the incoming missiles. At the same time the Israeli missile boats also took measures such as maneuvering to evade and intercepting with rapid-fire guns, causing the “Styx” missiles either to deviate from their intended targets or to be destroyed by the rapid-fire guns. Then the Israeli missile boat formation advanced at high speed to the southeast, searching for the Syrian missile boat formation that had fired the missiles. At 00:45 the next day the Israeli missile boats assembled and withdrew to the southwest, returning safely to the base at Haifa.

On October 8 the Israeli Navy intercepted the telegram about the Egyptian missile boats moving from Alexandria to Port Said, and at once ordered a formation of 6 Sa’ar-class missile boats to sail from Haifa and go to sea to search westward; at about 23:00 the two sides’ radars discovered each other at a distance of 30 nautical miles and began the approach maneuver; at 00:15 the next day the Egyptian boats fired 12 “Styx” missiles at the Israeli boats 24 nautical miles away, but unexpectedly they were again defeated by the deception and jamming of the chaff fired by the Israeli boats; seeing that things were going badly the Egyptian boats turned back in haste, and the Israeli boats, after evading the Egyptian missiles, pursued the Egyptian boats without letting go, and when the distance had closed to 10.8 nautical miles they opened the missile attack, and 3 Egyptian Osa-class boats were destroyed, with only 1 escaping by luck, while the Israeli Navy had no loss at all. The Israeli missile boats also intruded into the waters off the Syrian port of Latakia and with “Gabriel” missiles sank 2 Syrian missile boats and 3 foreign-flag merchant ships, and that same night also sank 2 Syrian boats off Tartus, while the Israeli boats suffered no loss at all.

This great Arab-Israeli missile battle at sea, lasting several days, was the first sea battle of missile boats against missile boats in history, and also the first true record since history began of one side successfully defeating missiles by electronic jamming; from then on naval warfare entered the age of electronic warfare, and a new page was turned in the history of world naval warfare.



III. The Sinking of HMS Sheffield

On April 2, 1982 the Falklands War broke out, and only three days later the British task force sailed from Portsmouth and steamed toward the waters of the Falklands to take part in the war. The Type 42 air-defense destroyer Sheffield was among it, serving as an escort ship of the light carrier Hermes.

The Sheffield was the first class of destroyers among Western countries to adopt an all-gas-turbine power plant. Specialized for air defense, she was equipped with 22 twin-launcher “Sea Dart” medium-range ship-to-air missiles, a missile with one missile for many purposes, able both to defend against aircraft and to attack ships, with a range of 40 kilometers and a reaction time of 20 seconds. Her main gun was a Mk 8 single-barrel 114-millimeter dual-purpose naval gun, range 22 kilometers, rate of fire 25 rounds per minute.

Like her predecessor, radar was still her strong point: a Type 965R long-range air-search radar and a Type 992Q medium-range air/surface search radar were her “thousand-mile eyes” and also in the end became her death warrant.

As a simplified practical version of the Type 82 air-defense cruiser, the Sheffield, with a full-load displacement of 4,100 tons, had to adopt a thin-skinned hull in order to install the bulky air-defense system. To save cost, she also had no close-in defense weapon such as the “Phalanx” installed, only two “Corvus” chaff rocket launchers, and another problem that had always troubled her was that the more than 200 crew aboard, like the excessive electronic equipment aboard, grumbled all day for lack of the cramped space. And these hidden troubles would all burst out of Pandora’s box 29 days later.

After nearly a month of sailing, on April 30 the British task force entered the sea area near the Falklands. On May 2 the Argentine Navy’s 10,000-ton cruiser General Belgrano was sunk by torpedoes fired from a British nuclear submarine, and the Argentine Navy withdrew from the fighting. Now the Argentines, eager for revenge, could rely only on their air force.

Because there was no fixed-wing early warning aircraft, the British task force commander, Woodward, sent out 3 main destroyers from his own fleet, the Glamorgan, the Coventry and the Sheffield, more than 20 nautical miles outside the carrier formation, spreading out one after another facing the direction from which the Argentine aircraft might come to form a radar air-defense picket ring. Among them the Sheffield was located south of the Falklands.

At 05:07 in the early morning an Argentine “Neptune” reconnaissance aircraft took off from the Río Grande naval air base; the mission accepted by its captain, Proni, was to watch the British fleet that had entered the sea near the Falklands.

At 07:50 in the morning Captain Proni reported to the Argentine Naval Air Command that he had found the British fleet. After that he went on tracking and twice more obtained and reported the position of the British fleet.

At 09:45 Lieutenant Commander Augusto Bedacarratz and Lieutenant Armando Mayora and another pilot took off from the Río Grande naval air base in 3 French-built “Super Étendard” fighter-bombers. The “Super Étendard” is a single-seat single-engine light attack aircraft Argentina bought from France, and under the bellies of the first two aircraft was hung a “secret weapon,” the French-made AM-39 “Exocet” anti-ship missile.

In fact, as soon as the 3 aircraft took off, their track was fully in the view of the long-range air-search radar aboard the Sheffield with a detection range of 400 kilometers, but at that moment Lieutenant Commander Basso, on duty before the radar screen in the combat command room, wrongly judged them to be small transport aircraft changing airfields.

The 3 pilots played a trick: after taking off they kept flying with their backs to the British fleet, all the while climbing. At 10:00 they met the air force’s KC-130H tanker, and the “Super Étendards,” filled with fuel, at once did an about-turn and flew toward the British fleet.

At 10:00 in the morning Woodward talked with the Sheffield’s captain, Salt, and, as fleet commander and former captain, reminded him to watch for possible retaliatory action by the Argentine air force. Captain Salt was full of confidence and said there was nothing to worry about.

The captain’s confidence came from the intelligence he held: first, the Argentine Navy had withdrawn from the waters near the Falklands, and the threat of carrier aircraft did not exist; second, the intelligence supplied by the French said that the “Super Étendard” fighter-bombers the Argentines had just obtained the year before did not yet have the ability to launch the “Exocet” missile; third, even if the Argentines had mastered this ability, the minimum flying height in the extremely-low-altitude penetration training they had received in France was 80 meters, a height sufficient for the Sheffield to find the target 40 kilometers away and calmly intercept with “Sea Dart” air-defense missiles.

But what happened next made the British and the French realize that this time they had both been wrong!

At 10:35 Captain Proni switched on his radar again, and the radar picked up 2 medium-sized surface targets in the sea area southeast of the Falklands, and a few minutes later he told the pilots of the “Super Étendards” the target situation by radio.

According to the plan, the 3 Argentine pilots divided into two groups; the unnamed pilot continued to maintain altitude and course, at the same time precisely fixing parameters such as the Sheffield’s course, range and speed and sending the data in good time to the other 2 attack aircraft. Lieutenant Commander Bedacarratz and Lieutenant Mayora descended, switched off their airborne radar, and began extremely-low-altitude penetration at a speed of 900 kilometers per hour, at an altitude not the 80 meters limited in the French training; the heroic pilots kept pressing the altitude lower, lower and lower still, and in the end they were only 40–50 meters above the sea! All along the way they kept receiving data sent by their comrade.

At this moment the sky suddenly changed; the formerly clear sky was thick with dark cloud, and the spray raised on the sea almost touched their wings, while their target, the Sheffield with her “thousand-mile eyes,” paid no attention to the arrival of these two killers and knew nothing of it.

They were flying really too low, and the surface-search radar on the Sheffield, because of the curvature of the earth, could detect such a low-altitude target at a distance of no more than 40 kilometers.

At about 10:50 they climbed to a height of 160 meters and switched on the airborne radar to confirm once the target information provided by Captain Proni, but they found that the radar screen was blank!

Lieutenant Commander Bedacarratz decided to go on at extremely low altitude. By rights, at this time the radar on the Sheffield should already have picked up the signals of the two “Super Étendards,” but unexpectedly the British radar remained silent.

The radar was indeed silent, because the Sheffield was using her satellite communications system to relay communications between the task force headquarters and Britain, and the electromagnetic compatibility problem between the satellite communications and the radar system aboard had never been solved; the two systems could not work at the same time, and in these crucial ten-odd minutes the radar on the Sheffield could not be used.

The target grew closer and closer, and at 46 kilometers the two “Super Étendards” again leaped up to 150 meters and at the same time started their airborne radar. This time the target finally appeared on the radar display. The two pilots entered the target data into the fire-control system and, after completing lock-on, fired the AM-39 “Exocet” missiles. Two “Exocet” anti-ship missiles went straight for the target. It was already 11:04. Before the pilots who had finished launching could relax, the airborne radar warning system sounded “beep, beep,” reminding them that their aircraft were being tracked by radar, and the two “Super Étendards” turned rapidly and descended sharply, and after leaving the battlefield joined the other aircraft and returned at high speed.

What had detected them was another British warship. The matter was reported to the air-defense control system, which thought that the radar emissions picked up came from Argentine “Mirage” fighters; the British did not yet know that the Argentines had already fitted the Exocet missile to the “Super Étendard,” and still less did they think that two Exocet missiles were at high subsonic speed coming at them!

A few seconds after launch the “Exocet” missile quickly dropped to an altitude of 15 meters and went into the cruise phase. At 12–15 kilometers from the Sheffield the missile entered the search phase, and the active radar on the missile began to search and quickly acquired the target. At this point the missile dropped rapidly to a wave-top height of 2–3 meters and carried out sea-skimming maneuvering flight.

After the radar on the Sheffield was switched on again, Lieutenant Commander Basso, who was in charge of the radar, suddenly found a strong echo signal on the screen 33 kilometers away, which vanished a few seconds later, and this lieutenant commander, who had already made one wrong judgment, at once reported the situation to the duty officer, Lieutenant Walpole. The lieutenant walked out of the bridge and looked around, and 2–3 minutes later Walpole suddenly heard a strange “hissing” sound. Then two sea-skimming “Exocet” missiles leaped into his field of view, and at that moment the two missiles were only 2 miles from him!

Suddenly one missile flying rather high turned toward the nearby frigate Yarmouth, and a few seconds later fell inexplicably into the sea (this is still a mystery; some say the electronic jamming system on the frigate took effect, and others say that because the British themselves also have this missile, the jamming system aboard identified the missile as a friendly signal and had no effect, so that the fall into the sea should be a problem of the missile itself).

The other “Exocet” 4 seconds later hit the middle of the Sheffield’s starboard side without deviation, only 1.8 meters above the waterline; the semi-armor-piercing warhead of the missile easily tore a 40-square-foot hole in the thin hull, and then, its force not yet spent, passed through the starboard passageway, the galley, the forward auxiliary machinery room and the forward main machinery room and finally reached its end point: the fire-control center.

Afterward, according to experts’ analysis, the 165 kilograms of high explosive in this missile did not explode at the time; otherwise the Sheffield might have gone to the bottom of the sea then and there. Although the surviving sailors have always believed the missile exploded, the explosive indeed did not become the protagonist of the next few hours.

The protagonist was the fuel left in the missile, which ignited a large number of cables in the control center, and the great fire then spread with the cables to other areas; the cooking oil in the galley and the oil and lubricating oil in the machinery rooms were also ignited, and at the same time the toxic smoke from the burning cables obstructed the firefighting. After only 30 minutes the power center and the fire main, which are crucial to damage control on a warship, were destroyed, the fire was beyond control, and the upper structure of the warship was rising in heat (one point that has always been misunderstood is that aluminum alloy was not the reason the fire could not be saved, because the Sheffield was an all-steel warship; in fact the ships in the fleet that used aluminum alloy were the frigates Antelope and Ardent which were sunk later), the paint on the deck peeled and melted, and the raging fire burned through the hull. After 5 hours Captain Salt had no choice but to order the ship abandoned. The raging fire aboard burned until 8 o’clock the next evening before it died out. By this time the once-glittering Sheffield was only an empty shell, and was slowly towed by the frigate Yarmouth on the journey home.

On May 10, bad weather let a great deal of seawater into the hull, and the overburdened warship slowly sank to the bottom of the South Atlantic, becoming the first warship the Royal Navy had lost in 40 years. Of the 280 officers and men on the whole ship, 20 died, 24 were wounded and 43 were missing. It is said that an oil slick of two square kilometers in the days afterward hung for several days over the place where the Sheffield went down and did not disperse for a long time.

But the disasters did not end there: more than a month later, on June 12, a shore-based “Exocet” (MM-38) anti-ship missile fired by the Argentine forces again hit the British guided-missile destroyer Glamorgan, and fortunately the missile did not explode……



IV. Operation “Praying Mantis”

On April 14, 1988, the U.S. Navy Perry-class guided-missile frigate Samuel B. Roberts was sailing in waters 120 kilometers northeast of Bahrain. Suddenly, with a great “boom,” the Roberts was thrown high out of the water and then fell heavily back into it. In a moment the alarms sounded loudly and thick smoke rose. “Hit a mine!” the sailors aboard shouted. It was indeed so: the guided-missile frigate Roberts had triggered a bottom mine. A hole 2.7 meters in diameter was blown in the underwater part of the middle of the hull, and 10 crew members were wounded, 3 of them seriously…… Clearly, this was a mine Iran had laid earlier.

The news was soon reported to the White House. After an emergency consultation, on the evening of the 17th President Reagan personally gave the order to carry out retaliation and armed sanctions against Iran, code-named Operation “Praying Mantis.”

On April 18 the warships of the United States and Iran exchanged fire in the waters of the Gulf. After a morning of probing each other, from the afternoon the conflict between the U.S. and Iranian navies gradually escalated. The elite of the Iranian Navy came out in full force. At 13:01 the Iranian Navy missile boat Joshan, known as the “Scimitar of the Islamic Sea,” sailed from the base on Larak Island near the exit of the Strait of Hormuz. The Joshan, bought from France, was a large missile boat of world-class level at the time, and, guided by shore-based radar, she soon found the U.S. Navy guided-missile cruiser Wainwright. The Joshan rushed straight at the American cruiser at full power. At the same time the surface-search radar on the guided-missile cruiser Wainwright also locked onto the high-speed Iranian missile boat.

At 13:15, amid flying spray, an anti-ship missile trailing a bright flame flew off the Joshan and went straight for the guided-missile cruiser Wainwright. The Wainwright, maneuvering in a snaking evasion, fired chaff rockets. The white smoke after the chaff exploded formed an arc leading away from the American ship. The “Harpoon” missile flying in chased the end of the arc and plunged into the sea, and the Wainwright escaped danger……

At the same time the American guided-missile destroyer Simpson, not far away, seeing this critical situation, hurried to the scene at full speed, cut in between the Joshan and the Wainwright, and at once adjusted the missile launcher on her stern to aim at the Iranian missile boat rushing in. A few seconds later a missile howled straight toward the Joshan. In a moment fire flared on the sea, the Joshan was hit and exploded in flames, 15 crew members on the boat were buried in the sea of fire, and the other 29 abandoned the boat and jumped into the sea to escape……

The sinking of the Joshan was a heavy blow to Iran, and judging from the actual combat situation, acting in broad daylight was hardly a winning proposition. So at 18:17, when night was about to cover the Gulf, another main ship of the Iranian Navy, the guided-missile frigate Sabalan, stealthily approached the waters south of Larak Island near the exit of the Strait of Hormuz. Just then the radar operator reported that a surface ship formation of the U.S. forces had been found. Captain Shahani’s spirits at once rose, and he concluded that the moment for revenge had come. After he issued a series of orders two “Harpoon” ship-to-ship missiles rose one after the other and went straight for the U.S. surface battle group. But under the strong electronic jamming of the American warships the two “Harpoon” missiles again flew off without a trace. Ten-odd minutes later 4 American A-6 “Intruder” attack aircraft arrived over the Sabalan, and a laser-guided bomb hit the bridge precisely; the Sabalan was badly damaged, and the captain and other commanders were killed on the spot.

The clock had passed 20:00 and the Gulf was pitch black; just as the U.S. Navy hoped to enlarge its success further, Admiral Allen, commander of the American Middle East mixed fleet, received a telephone call from higher authority and the attack operation suddenly ended. After nightfall the Gulf returned to calm, the sea breeze blew, the waves chased one another, as if nothing had happened.

By this period the naval battle between surface ships had gradually taken on a pattern in which fighter aircraft are the main means of seizing command of the air at sea, airborne and shipborne anti-ship missiles strike the other side’s surface ships, and electronic countermeasures, air-defense missiles and antiaircraft guns are used for the ship’s self-defense.




Section 5: Other Forms of Maritime Combat and the Development of Their Tactics

After the end of the Second World War, because no world-scale general war occurred again, the mutual relations among the various forms of maritime combat began quietly to change somewhat: naval battles between traditional surface ships, especially large-scale naval battles, did not occur again. In local wars, apart from small-scale naval battles, what often occurred were submarine attack and anti-submarine warfare, sea-to-land attack combat, and landing and anti-landing combat, and so on. By this estimate, in a coming period, if no world-scale general war occurs, the probability of naval battles between surface ships, especially large-scale naval battles, will fall greatly, while the opportunities for submarine attack and anti-submarine warfare, sea-to-land attack, and landing and anti-landing combat will increase markedly.


I. The Development of Submarine Attack Tactics

After the end of the Second World War, the submarine remained an important maritime combat force, and by the end of the 1980s nearly 40 important countries and regions in the world together possessed more than 900 submarines of various types.


(I) The Development of Submarines

With a deep memory of the rich results of submarines in the Second World War, after the war the navies of the world still attached great importance to the development of new types of submarines.

1. The emergence and development of nuclear-powered submarines

Nuclear power is another new type of submarine power that developed after diesel-electric power. The use of nuclear power can greatly raise a submarine’s underwater speed and also enables the submarine to sail underwater for long periods. The application of nuclear power moved the development of submarines into a new stage. In 1955 the United States built the world’s first nuclear-powered submarine, the Nautilus (see Figure 12.17). The boat has a gross weight of 2,800 tons, much larger than the old-style submarines. The boat is 97.5 meters long, 8.4 meters in beam and 6.7 meters in draft, with a surface displacement of 3,700 tons and a submerged displacement of 4,040 tons. In 1958 the boat set the record of crossing the Arctic ice cap by submerged voyage.


[Image — Figure 12.17: The nuclear-powered attack submarine Nautilus. A black-and-white photograph of a submarine on the surface at sea, showing a tall sail and a low hull.]



Around 1959 the Soviet Union also built its first nuclear-powered submarine. In 1960 the United States built the “Polaris” strategic-missile nuclear submarine George Washington and successfully fired a “Polaris” ballistic missile underwater, with a range of more than 2,000 kilometers. The appearance of the ballistic-missile nuclear submarine fundamentally changed the role of the submarine, making it a strategic nuclear strike force operating underwater. After that Britain, France and China also built nuclear-powered strategic-missile submarines and nuclear-powered attack submarines one after another. At present there are 5 countries in the world that openly claim to possess nuclear-powered submarines, among which the United States and Russia have the highest proportion of use. The United States even announced in 1958 that it would no longer build non-nuclear-powered submarines.

By the 1980s the displacement of nuclear-powered submarines had gradually increased to 26,000 tons, armed with weapons such as ballistic missiles, cruise missiles and torpedoes, with an underwater speed of 20–42 knots and a diving depth of 300–900 meters, and with endurance, stealth, maneuverability and assault power much improved. In the naval battle between Britain and Argentina off the Malvinas (Falkland) Islands in 1982, the Royal Navy nuclear attack submarine Conqueror sank the Argentine Navy cruiser General Belgrano with torpedoes on May 2, the first case of a nuclear-powered attack submarine sinking a surface combatant.

Compared with the traditional diesel-electric submarine, the nuclear-powered submarine has the advantages of large power output, high power endurance (because the refueling interval of a nuclear submarine’s nuclear fuel is usually more than 10 years, greatly increased compared with the mere weeks or months of a diesel-electric submarine, it is usually also regarded as unlimited endurance), and fast speed. But the nuclear-powered submarine has the shortcomings of great technical difficulty, poor stability, high construction cost, loud noise and high maintenance requirements. Because of the development of diesel-electric submarines and air-independent propulsion technology, the nuclear-powered submarine is no longer the only standard of advanced submarine power.

2. The development of conventional-powered submarines

After the end of the Second World War the technology of the traditional diesel-electric submarine also made great progress. The maximum submerged speed and the continuous submerged time were greatly increased. The charging time was also greatly shortened. Sonar performance was also greatly improved. The most important advance of the conventionally powered submarine in power was the appearance of the air-independent propulsion system (Air-Independent Propulsion, AIP).

In 1930 the German Dr. Walter proposed a power plant system using hydrogen peroxide as fuel, and after several years of study and test, at the end of the Second World War Walter invented the “Walter power plant,” whose principle is to drive an internal combustion engine by burning hydrogen peroxide; because the combustion reaction of hydrogen peroxide produces oxygen, no extra air is needed, and the submerged capability of the diesel-electric submarine can be greatly raised, but, because of the poor stability of hydrogen peroxide, the safety of the air-independent propulsion (AIP) system did not meet requirements. At the end of the Second World War Germany produced only a few Type XVIIB submarines powered by hydrogen peroxide. Even after the Second World War, after long study by the United States and the Soviet Union, quite a few accidents still occurred.

The first submarine in the world that could be counted as an AIP submarine was the German Type 212 submarine developed in 1992. It is propelled by fuel cells, and its continuous submerged time is 3–4 times that of an ordinary conventionally powered submarine, as long as 17 days (see Figure 12.18).


[Image — Figure 12.18: A Type 212 AIP submarine. A black-and-white photograph of a submarine running on the surface at speed, with a white wake and foam around its hull and a low sail.]





(II) The Development of Submarine Attack Weapons

In this period submarine attack weapons also made considerable progress. Within the tactical range, the newly appearing submarine attack weapons broadly include two kinds, submarine-launched anti-ship missiles and submarine-launched guided torpedoes.

1. The emergence and development of submarine-launched anti-ship missiles

The submarine-launched anti-ship missile is one of the main weapons of the modern submarine, used to attack all kinds of surface targets; it can be launched underwater, with long range, high accuracy and fast flight speed, and a wide range of choice of positions for the launching boat.

At present the submarine-launched anti-ship missiles are basically all converted from anti-ship missiles fired by surface ships, for example the American submarine-launched “Harpoon.” The early anti-ship missiles were mainly fired by submarines from the surface. After improvement, most anti-ship missiles now can be launched from underwater, with a range of several tens to several hundred kilometers.

China’s C-802 submarine-launched anti-ship missile can also be launched from underwater and is a medium-range anti-ship missile of fairly advanced performance, whose overall performance is comparable to that of the American “Harpoon” anti-ship missile.

2. The emergence and development of submarine-launched guided torpedoes

After the end of the Second World War, the most important advance in the torpedo was the appearance of the guided torpedo.

A guided torpedo is a torpedo that travels in the water and can be guided by the attack platform, attacking submarines or surface ships. Modern submarines are mainly equipped with 533–650-millimeter heavy anti-ship/anti-submarine dual-purpose torpedoes.

Since the appearance of the anti-ship missile, in long-range anti-ship combat the power of the missile has surpassed that of the torpedo, but in the field of underwater warfare, especially deep-water warfare, the torpedo still holds a leading position, and especially today, with the submarine threat ever more serious, the navies of all countries attach still greater importance to the development of the guided torpedo and treat it as one of the underwater weapons given priority in development today.

Guided torpedoes generally attack with wire guidance in the middle phase and homing in the terminal phase.

Wire guidance is a mode of torpedo control in which the launching platform transmits commands through a wire to steer the torpedo toward the target. After a wire-guided torpedo is launched, the torpedo sends back to the launching platform through the wire information such as its own state, position, and the target’s bearing and range, and the launching platform, on the basis of the information the torpedo sends back, issues commands to steer the torpedo to attack the target. The main characteristic of the wire-guidance mode is that, because the commands are transmitted by wire, it has good anti-jamming ability. At present the speed of wire-guided torpedoes is 35–60 knots, and the maximum range has reached 46,000 meters.

As early as 1943 Germany had developed a single-plane passive acoustic homing torpedo that could receive the noise of surface ships and home automatically, which greatly raised the hit rate. But this kind of torpedo was very easily interfered with by the other side and by the environment. To solve this problem the Germans invented the wire-guidance mode to eliminate interference. The world’s first wire-guided torpedo was the “Lark” torpedo developed by the Germans at the end of the Second World War.

In 1950 the United States, imitating it on this basis, developed the first-generation Mk 37 electric homing, wire-guided torpedo, which formally entered service. The Mk 39, which entered service in 1957, and the Mk 45, which entered service in 1964, were the American second-generation wire-guided, homing torpedoes, a kind of two-plane active acoustic homing torpedo (also called anti-submarine torpedo), which can search for and attack submerged submarines in three-dimensional space in the water. The NT37-2C torpedo that appeared at the end of the 1960s was the third generation. After the 1970s, although the position of the torpedo declined somewhat because of the appearance of the anti-ship missile, it was still an important underwater weapon. Especially on attack submarines the torpedo was still the main attack weapon, and because the adoption of microelectronic technology improved the homing function, the torpedo’s anti-jamming and target-identification abilities were raised. The Mk 48-1 torpedo successfully developed in 1975 was the fourth-generation wire-guided torpedo. Besides the United States, wire-guided torpedoes with outstanding characteristics include Italy’s A-184, Sweden’s TP-61 and TP-42, and Britain’s Mk 24 “Tigerfish” and “Spearfish” torpedoes. After the 1980s fiber-optic technology began to be applied to wire-guided torpedoes. A 100-kilometer optical cable with an outside diameter of 8.7 millimeters weighs only 6.6 kilograms in all, while the traditional copper cable with an outside diameter of 1.2 millimeters (core diameter 0.4 millimeter) weighs more than 100 kilograms. The volume of information transmission also rose from 14 bits per second two-way on copper cable to more than 70 bits per second, a fivefold increase, with very little attenuation, and its security and anti-jamming ability are also very strong. Britain’s Mk 24 and “Spearfish” torpedoes already use fiber-optic wires.

The terminal phase of a guided torpedo usually attacks by homing. Homing broadly divides into acoustic homing and wake homing. The homing range differs greatly according to sea state and target, and is generally 500–2,000 meters.



(III) The Development of Submarine Attack Tactics

1. The battle in which the submarine Hangor sank the frigate Khukri

The battle of December 9, 1971 in which the Pakistani Navy submarine Hangor single-handedly defeated the Indian Navy’s escort fleet is a typical case after the Second World War of a submarine defeating a superior anti-submarine force.

In early December 1971, just as the Third Indo-Pakistani War broke out, the navies of India and Pakistan both sent ships to patrol the Arabian Sea, each trying to control this strategically significant sea area. What India sent on patrol was an escort fleet made up of two British-built Leopard-class frigates, the Khukri and the Kirpan, while what Pakistan sent was only one Daphné-class submarine, the Hangor, just bought from France.

On December 8, as the Hangor sailed submerged close to the south side of the Kathiawar peninsula in the Arabian Sea, she found a target at a distance of 7 nautical miles. The Pakistani submarine judged it to be the Indian escort fleet patrolling a clockwise rectangular track. The Hangor’s captain, Tasnim, decided to set an ambush in the northeast sea area of the Arabian Sea and seize the opportunity to launch an attack on the Indian ships.

At 19:15 on December 9 Captain Tasnim issued a first-degree combat alert. At 19:30 the Hangor moved out ahead of the Indian fleet and then turned onto the opposite course to attack head-on. The Pakistani submarine decided to use slow speed to meet the enemy, in order to deal with the Indian ships’ passive sonar search. Later, unable to see the target, the Hangor again took the risk of switching to a quick sweep by radar, and the range measured was 9,800 meters. The captain decided to command the attack by sonar and dived to 55 meters. At 19:55, 4,500 meters from the Indian ships, the Pakistani submarine at a depth of 40 meters fired the first acoustic homing torpedo at the leading ship of the Indian fleet, the Kirpan, but unfortunately it missed. Five minutes later Captain Tasnim urgently ordered a second torpedo fired at the trailing ship of the Indian fleet, the Khukri. At 20:19 a huge explosion was heard: the torpedo had hit the Khukri’s magazine and caused a great explosion. Three minutes later this flagship of the Indian Navy’s 14th Escort Squadron capsized and sank, and all 194 officers and men aboard, the captain among them, were lost. Seeing this, the Indian leading ship Kirpan hurriedly turned back to try to rescue the people in the water from the Khukri. This move gave the Hangor another good chance to attack. At 20:22 the Hangor carried out a third torpedo launch. By this time, although the Indian ship was anti-submarine-minded, paid attention to observing for submarines and took evasive action, she was still hit in the main engine room by a torpedo and lost maneuverability. Just as the Pakistani submarine was about to “beat the dog in the water,” Indian anti-submarine ships and aircraft summoned by the Kirpan were near, and the Hangor withdrew from the battle area at high speed and great depth.

In the next 3 hours the Pakistani submarine Hangor was in very great danger, the Indian surface and air anti-submarine forces attacking her together in an attempt to hunt her down. But the Pakistani submarine did not at once return to Karachi; instead she went on closing toward the Indian coast. During this time the Hangor always kept to great depth and low speed, hiding and recuperating while the Indian forces pursued. In an extremely dangerous situation, Captain Tasnim, in order to raise the morale of the whole of Pakistan, took the risk of reporting the victory home. Unexpectedly the radio message was intercepted by the Indian forces, and Indian “Alizé” anti-submarine aircraft came on hearing of it and almost put the Hangor to death. On December 19 this Pakistani Hangor successfully escaped the Indian naval and air forces’ encirclement and the attack of 156 depth charges, and returned miraculously to Karachi, Pakistan, setting the achievement, after the Second World War, of a submarine’s sinking and damaging enemy surface warships on its first participation in a war.

2. The battle in which the submarine Conqueror sank the cruiser General Belgrano

On April 26, 1982 a small fleet made up of the cruiser General Belgrano and the two destroyers Piedra Buena and Bouchard, “Task Group 79.3,” set out from Ushuaia. On April 29 they began to patrol warily south of the Falklands, and on April 30 this miniature fleet was discovered by the Royal Navy nuclear attack submarine Conqueror. The Conqueror’s captain, Commander Christopher Wreford-Brown, at once reported this timely intelligence to the fleet commander, Rear Admiral Woodward; although these Argentine ships were only just outside the 200-nautical-mile (about 370 kilometers) exclusion zone Britain had declared around the Falklands, the British still did not intend to let them go and regarded them as a threat. After Rear Admiral Woodward reported to Prime Minister Margaret Thatcher, the Prime Minister consulted the Cabinet, and after fierce debate and discussion the Cabinet reached consensus: sinking one of the other side’s main ships would be a heavy blow to the enemy’s morale among the people. The Prime Minister therefore authorized the Conqueror to launch the attack.

At 3:57 in the afternoon of May 2 the Royal Navy nuclear-powered attack submarine Conqueror, after entering attack position, fired 3 Mark 8 torpedoes from the Second World War period, each with an 800-pound warhead. In fact, the Conqueror was equipped with “Tigerfish” torpedoes, but the “Tigerfish” had a reliability of only 40%, and attacking the General Belgrano, a survivor of the Pearl Harbor attack, with two Mark 8 torpedoes should have been a sure thing.

Of the 3, 2 hit the cruiser General Belgrano. One torpedo hit the armored belt 15 meters behind the bow and so caused no casualties, while the other hit the ship at three-quarters of her length, penetrated and exploded near the machinery room, the explosion tearing through two mess halls and recreation rooms; survivors said the force and manner of the explosion was “like a soda fountain, welling up unceasingly” (“the Soda Fountain”); later reports said this one explosion alone cost the lives of 275 officers and men. Although the explosion did not cause a fire, the ship was still quickly filled with thick smoke, and the explosion also damaged the electrical equipment on the ship, so that she could not send a radio distress signal.

A great deal of seawater poured into the ship through the hole made by the torpedo, and because the power was cut and the water could not be pumped out, the ship simply began to sink. At 4:24 in the afternoon the captain, Navy Captain Hector Bonzo, ordered the ship abandoned, at position 55°24′ S, 61°32′ W. The people aboard then began to escape in the life rafts.

At this time the two escorting destroyers did not yet know the General Belgrano’s plight and did not see distress rockets or signal lights, but the Bouchard felt an “impact,” and so began anti-submarine action, dropping depth charges continuously while sailing on westward (afterward it was found that the bottom of the ship did indeed bear the marks of a torpedo impact; no ship had luck as good as the Bouchard’s). Later the two ships realized that the General Belgrano might have been the victim of a foul blow and began rescue, but it was already dark, and the bad weather scattered the life rafts. In the cold weather, fierce wind and huge waves, some people froze to death in the life rafts.

Argentine and Chilean ships rescued only 770 people between May 3 and 5, and 323 more died, two of them civilians; the casualties this time made up nearly half of those killed in the whole campaign.

3. Modern submarine attack tactics

Under modern conditions, in attacking enemy surface ships, submarines and land targets, submarines must use different submarines and combat methods according to different targets and missions.

First, attacking surface ships. According to the enemy situation, the combat mission and sea-area conditions, different attack submarines are used. Before the attack, usually on the basis of analysis and judgment of the enemy situation, the submarines are deployed on the sea lanes the enemy surface ships must pass or in the sea areas they may pass through, adopting methods such as ambush, free hunting, guided interception and combat patrol, waiting to search for enemy ships. After a target is found, they quickly close under concealment, seize a favorable attack position and carry out a torpedo or missile attack. When a torpedo submarine attacks an enemy escort formation, it first breaks through the guard force and then attacks the guarded target. When the enemy ship formation’s defense is strict and it is hard for a submarine to attack the intended target independently, the submarine can carry out the assault in coordination with other naval forces.

Second, attacking submarines. Anti-submarine submarines are usually used. The submarines are deployed in advance near the sea lanes the enemy submarines must pass in entering and leaving their bases, in the straits and channels leading to the combat sea area and the sea areas of frequent activity, and in the waiting areas and launch areas of strategic-missile submarines, waiting under concealment. According to the specific mission, the enemy’s anti-submarine measures and sea-area conditions, methods such as ambush, free hunting or combat patrol are adopted, a single boat operating and searching for targets independently. In searching, it strives to discover the enemy submarine at the greatest possible range, quickly and accurately judge the situation and identify the target, close under concealment, seize a favorable attack position and carry out a sudden attack on the enemy.

With the progress of science and technology, the tactical and technical performance of submarines and their weapons keeps improving, and with the development of hydroacoustic equipment and anti-submarine communications equipment, submarines will coordinate in combat more widely with aviation and surface ships, use submarines more for anti-submarine work and for raids on land targets, underwater struggle will become more complex, and the development of submarine tactics will be greatly affected.

The underwater speed of a nuclear-powered attack submarine is comparable to the speed (cruising speed) of large surface ships, so that it can seize favorable positions from various directions, can attack from positions many times, and when necessary can also carry out a pursuit attack. With the raising of submarine speed, the reduction of noise and the increase of diving depth, together with long-range weapons, the concealment of its actions and the rapidity and suddenness of its attacks will be further strengthened, and it will inevitably pose a real threat to large and medium combatants such as aircraft carriers. According to the situation revealed in the U.S. Department of Defense report “AD867847,” the exchange rate between submarines and aircraft carriers is 3 : 1 to 5 : 1; that is, losing 3 to 5 submarines can sink 1 aircraft carrier. For this reason, when organizing a raid on an enemy carrier formation, using the forces of no fewer than 3 submarine tactical groups (7–8 submarines) can achieve the expected combat effect. That is to say, in organizing a raid on a carrier formation, even if the forces of 2 submarine combat groups (about 5 boats) are lost, as long as the forces of 1 submarine tactical group (2–3 boats) break through the direct guard of the carrier formation and take attack position, the target of sinking or heavily damaging the carrier can be achieved.

Basic principles of submarine tactics:


	Ensure concealment of action. Make preparations for sailing secretly, adopt camouflage and feint measures to confuse the enemy; carry out concealed communications to guarantee concealed sailing, transit and entry into combat; strictly control the use of observation equipment that is easily exposed; make full use of the enemy’s anti-submarine weak points and of conditions such as the geography, hydrology and meteorology of the sea area, to ensure that submarine combat actions are concealed.


	Single-boat and small-group action. Submarines usually operate as single boats; sometimes attack submarines may also act as tactical groups made up of 2–3 boats.


	Deploy in advance in the intended combat sea area. In order to use submarine forces in good time, submarines are usually deployed before the campaign or battle begins and wait under concealment, carrying out a sudden attack on the enemy when he passes through the submarine deployment area or when an assault order is received. The timing of deployment is decided by the shore command post according to the submarine’s combat mission, the sea-area conditions and the degree of obstruction by the enemy likely to be met in transit. To enable submarines to reach the combat sea area in good time and safely, the submarines must be left sufficient time for supplementary reconnaissance and for dealing with unexpected situations, and when necessary other naval forces must also be organized to guarantee the advance deployment of the submarines.


	Actively seek opportunities for combat. Provided it does not violate the combat intention of higher authority, a submarine can actively seek opportunities for combat, apply tactics flexibly, maneuver and use weapons correctly, and attack the enemy on its own initiative.


	Carry out centralized command from shore. Unified centralized command is usually exercised by an anti-submarine command post established on shore. When conditions permit, submarines taking part in combat with a maritime formation may also be commanded directly by the formation commander. When command is centralized on shore, submarines operating at sea are usually commanded down to the individual boat; anti-submarine command is based mainly on pre-planned command, with command in the course of the battle as a supplement.


	Organize comprehensive and reliable support. Use various reconnaissance means to find out the situation in the combat sea area, especially the activity of the enemy’s anti-submarine forces and the movement of the intended attack targets, and give notice and guidance in good time; organize other naval forces, especially naval aviation, to support and cover the submarines; organize one’s own forces to raid and destroy the enemy’s anti-submarine forces and anti-submarine facilities in a planned and focused way; establish a complete and reliable system of submarine berthing support, carry out materiel and technical support in good time, and strengthen the submarines’ sustained combat capability.







II. The Development of Anti-Submarine Tactics

Because of the adoption of new attack weapons and of nuclear or AIP power plants, the submarine has acquired stronger attack capability and better concealment and has developed extremely rapidly. The place and role of anti-submarine warfare have also become more important.

After the end of the Second World War, the two forms of anti-submarine warfare that had been effective during the war, surface-ship anti-submarine warfare and air anti-submarine warfare, continued to develop.


(I) The Development of Surface-Ship Anti-Submarine Tactics

After the 1950s surface-ship anti-submarine warfare entered a new stage of development.

First, the submarine chaser continued to develop. The full-load displacement of the modern submarine chaser is under 500 tons. Most are built of aluminum alloy. Most adopt a planing hull form and some a hydrofoil hull form, using a light high-power diesel–gas turbine combined power plant or an all-gas-turbine plant. Speed is 32–40 knots (hydrofoil submarine chasers can reach more than 50 knots), range 700–3,000 nautical miles, endurance 3–10 days and nights, able to use weapons effectively in sea state 3–5 and sail safely in sea state 5–8. The modern submarine chaser carries sonar and radar of good performance, 4–12 anti-submarine torpedo tubes (some also carrying homing torpedoes), 2–4 multi-barrel rocket depth-charge launchers, 1–6 mounts of 20–76-millimeter naval guns, an electronic countermeasure system and a ship command automation system and so on, and some also carry ship-to-air missiles. The submarine chaser has high speed and nimble maneuverability and strong ability to search for and attack submarines, but has poor seaworthiness, small range and endurance and weak protection, and is suited to fighting submarines in the near seas. The trends in the development of submarine chasers are: raising speed and seaworthiness, strengthening the ability to search for submarines and the power of anti-submarine weapons, building more fully submerged, self-controlled, twin-hydrofoil submarine chasers, developing water-jet propulsion systems, further applying air-cushion technology, and generally fitting combat command automation systems.

With the miniaturization of anti-submarine detection equipment and anti-submarine weapons, large specialized submarine chasers have been replaced by light anti-submarine frigates able to carry out more missions and are no longer built.

In modern times almost every surface combatant is fitted with anti-submarine detection equipment and anti-submarine weapons. Of course, surface ships whose main mission is fleet anti-submarine warfare, such as the American Spruance-class destroyer and Perry-class frigate, the Soviet (Russian) Udaloy-class destroyer and the Japanese Hatakaze-class destroyer, are equipped with more advanced and comprehensive submarine-detection equipment and anti-submarine weapons, and therefore have stronger anti-submarine capability.

1. The development of shipborne anti-submarine detection equipment

In principle, shipborne anti-submarine detection equipment divides into two broad categories, acoustic detection and non-acoustic detection. Because sound waves suffer little loss and have a long range of action when propagating in the medium of seawater, acoustic detection equipment is the main detection equipment used most widely in shipborne anti-submarine warfare, while non-acoustic detection equipment is used as auxiliary detection equipment.

By this period shipborne sonar (Sonar) had not only greatly improved in performance but also developed into several forms such as towed sonar (Towed Sonar) and variable depth sonar (Variable Depth Sonar, VDS).

Towed sonar (Towed Sonar): to avoid the effect of the ship’s own noise on detection, from the 1950s some ships adopted towed sonar. The towing distance of towed sonar can be quite far from the ship, which greatly reduces the effect of noise inside the ship, and its operation is not affected by the ship’s violent movement.

Variable depth sonar (Variable Depth Sonar, VDS): the towing depth of some towed sonars can be changed, so that the sonar’s detection is no longer confined to shallow areas but can also reach into deeper areas to detect, in order to search areas that the sonar of an ordinary surface ship cannot detect; this kind of sonar is the variable depth sonar.

These improvements raised the detection range of shipborne sonar to several thousand meters, and the probability of target discovery was also greatly raised, so that its role has surpassed that of radar.

Surface-search radar: surface ships are still equipped with surface-search radar systems. These radars can detect submarine periscopes, snorkels and antennas showing above the water. This kind of radar is specially designed and can carry out its detection mission normally even in bad wind and wave conditions.

Radio signal receivers: most surface ships are also equipped with radio signal receivers; this kind of equipment is quite small and can receive and analyze radio signals across the whole frequency range.

2. The development of shipborne anti-submarine weapons

Because submarines can be detected at fairly long range, besides the traditional torpedoes and depth charges, surface ships began to be equipped with anti-submarine missiles. This is a rocket-assisted torpedo or depth charge, used mainly to attack underwater submarines at fairly long range, and is a kind of weapon that gradually rose after the Second World War; the famous one is the American “ASROC” anti-submarine missile. This is the anti-submarine missile now in service in the U.S. forces, with a maximum range (rail-launched type: 10 kilometers; vertically launched type: about 45 kilometers), a maximum underwater speed of 45 knots, a launching depth of about 700 meters and a guidance range of about 2,000 meters.

3. The development of surface-ship anti-submarine tactics

Modern surface-ship anti-submarine warfare usually acts in coordination with anti-submarine aircraft.

The anti-submarine aircraft first carries out “area search” over a large sea area, and then surface ships carry out anti-submarine action in the specific sea area, usually with several anti-submarine ships carrying out formation anti-submarine action.



(II) The Development of Air Anti-Submarine Tactics

After the end of the Second World War, with the miniaturization of aviation technology and anti-submarine equipment, air anti-submarine warfare became the fastest-developing form of anti-submarine warfare.

According to the flight mode of the carrier, air anti-submarine platforms can be divided into fixed-wing aircraft and rotary-wing aircraft (helicopters). Among them fixed-wing aircraft can in turn be divided into large shore-based anti-submarine aircraft and small shipborne anti-submarine aircraft.

1. Famous modern shore-based anti-submarine aircraft

The P-3 “Orion” (English: P-3 Orion) is a maritime anti-submarine patrol aircraft whose design began in 1957 at the request of the U.S. Navy by the American Lockheed Martin company and deliveries of which began after April 1961. The aircraft adopts the normal layout of a cantilever low-wing monoplane with four engines and was designed to damage-tolerant safety principles. Its airborne equipment includes: the AN/APS-115 all-round radar, the LTN-72 inertial navigation and AN/APN-227 Doppler navigation systems, the Omega long-range navigation system, the AN/ASW flight control system, the AN/ASQ-114 general data computer and AN/AYA-8 data processing equipment with a computer-controlled display system, the AQS magnetic anomaly detector, the ASA-64 underwater anomaly detector, the ARR-72 sonar receiver, the AN/ACQ-5 data link, the ALQ-64 electronic countermeasure equipment, and so on. Armament: a 3.91 m × 2.03 m × 0.88 m weapon bay forward of the wing, and 10 pylons under the wings, which can carry torpedoes, depth charges, bombs, bottom mines, mines, rocket pods, anti-ship missiles and air-to-air missiles, and can also carry various sonobuoys, surface buoys and flares, the “Harpoon” anti-ship missile and so on.

In view of the P-3’s long service, many performance aspects could no longer meet combat requirements, and from 2012 the U.S. Navy began to replace it with the P-8 anti-submarine patrol aircraft.

The P-8 “Poseidon” anti-submarine patrol aircraft (English: P-8 Poseidon) is a new generation of maritime patrol aircraft designed and produced by the American Boeing company at the request of the U.S. Navy (see Figure 12.19).

The airframe of the P-8 anti-submarine patrol aircraft is modified from the Boeing 737 airliner; it is a jet anti-submarine patrol aircraft whose efficiency and endurance, compared with the propeller power of the P-3, are on average 25%–30% higher. It is propelled by 2 turbofan engines. The large space inside the fuselage can also accommodate more equipment, and more weapons can also be carried under the wings.


[Image — Figure 12.19: The P-8 anti-submarine aircraft. A hazy photograph of a twin-engine airliner-shaped aircraft in flight, banking, with its swept wing and tail partly lost in cloud.]



Compared with the P-3, the biggest characteristic of the P-8 is the installation of a “mission system.” It can process in a unified way the signals obtained by the various detection equipment and give the best anti-submarine plan.

In detection equipment, the performance of the APY-10 radar and the CAE magnetic anomaly detection installed on the P-8 is greatly improved over that of the AN/APS-115 radar and the AQS magnetic anomaly detector installed on the P-3.

The main anti-submarine attack weapon of the P-8 was changed to the Mk 54 anti-submarine torpedo.

This torpedo represents the highest technical level of lightweight air-launched anti-submarine torpedoes.

The end of the Cold War heralded a fundamental change in the anti-submarine warfare environment; the threat in the future comes mainly from quiet submarines operating in shallow coastal waters with poor hydroacoustic conditions. The change in the anti-submarine environment requires a corresponding change in torpedo technology, to increase the ability to deal with advanced quiet submarines. Changing from the former emphasis mainly on deep-water combat capability to mainly shallow-water combat capability is the current trend in the development of anti-submarine torpedoes.

The Mk 54 lightweight hybrid torpedo was developed to suit this situation. It is in essence a patchwork scheme, whose aim is to use existing torpedo technology and to purchase some ready-made commercial parts to develop a low-cost lightweight torpedo suited to attacking conventional submarines in shallow water.

The Mk 54 torpedo uses the forward section of the Mk 50 torpedo, the warhead and after section of the Mk 46 torpedo, and the speed-control valve of the Mk 48 ADCAP torpedo, and also uses new commercial off-the-shelf electronic components and software of the Mk 50 torpedo programmed in the Ada language, and formally entered service in 2003.

2. Modern shipborne fixed-wing anti-submarine aircraft

See Section 1 of this chapter.

3. Shipborne rotary-wing anti-submarine aircraft

The rotary-wing aircraft spoken of here are helicopters.

Because helicopters need no runway to take off and land, they are easy to station aboard ships. From about the 1950s helicopters were stationed on ships for anti-submarine work.

Now anti-submarine helicopters are widely fitted on all kinds of combatants from frigates upward and are the most widely used and most effective kind of anti-submarine platform. The anti-submarine helicopters now equipping various countries mainly include: the American SH-60B “Seahawk,” the British “Sea King,” the French “Super Frelon,” the Soviet (Russian) “Ka-27,” and so on.

Ships whose main mission is anti-submarine warfare, besides having strong anti-submarine capability of their own, usually also carry 2–3 anti-submarine helicopters to increase anti-submarine effectiveness.

The shipborne anti-submarine helicopter is the main platform for tactical anti-submarine warfare, carrying mainly anti-submarine detection equipment such as sonobuoys, dipping sonar and magnetic detectors, and attack weapons such as torpedoes and depth charges, to carry out anti-submarine combat.

At present a U.S. carrier battle group is usually organized with 8–10 S-3A anti-submarine aircraft and 8–10 SH-60B anti-submarine helicopters, and with the small number of anti-submarine helicopters carried on the escort ships it can basically meet its own anti-submarine needs.

4. The development of air anti-submarine tactics

Air anti-submarine warfare usually adopts the strategy of “area search” and then calls on surface anti-submarine ships to carry out concentrated anti-submarine work in a specific sea area.




III. The Development of Sea-to-Shore Attack Tactics

According to the platform, sea-to-shore attack can be divided into shore attack by shipborne aircraft and shore attack by ship (submarine)-launched missiles.


(I) The Development of Shore-Attack Tactics by Shipborne Aircraft

1. Operation “El Dorado Canyon”

Operation “El Dorado Canyon,” carried out by the U.S. forces against Libya in 1986, is a typical case of modern surface-ship shore attack.

Operation “El Dorado Canyon” was a joint air and naval strike operation carried out against Libya by the United States on April 15, 1986, on the pretext of striking international terrorism, in order to protect its strategic interests in the Mediterranean region. Operation “El Dorado Canyon” had the outstanding features of joint-operations strategic decision-making, campaign command and tactical action. In this operation the U.S. naval and air forces, with electronic warfare aircraft in the lead, first suppressed and jammed the other side’s air-defense system, and then sent out large numbers of fighter aircraft to carry out precision strikes; in only 23 short minutes they destroyed the key intended targets and quickly achieved the combat purpose. This successful operation is also regarded as having opened the modern combat mode of the “surgical strike.”

In March 1986 the United States carried out Operation “Prairie Fire,” sinking 5 Libyan missile boats and destroying several Libyan guided-missile radars. To take revenge on the United States, Libya’s terrorist organizations on April 2 and 5 of that year respectively staged the bombing of a Trans World Airlines aircraft and of the La Belle discotheque in West Berlin, killing and wounding more than a hundred Americans. For this reason the United States decided to carry out a military strike on Libya code-named “El Dorado Canyon.” At 17:00 on April 14 U.S. President Reagan issued the order to attack Libya, and Operation “El Dorado Canyon” began to be carried out.

On the morning of April 6 the U.S. Central Intelligence Agency reported to President Reagan the “evidence” of Libya’s “planning” of terrorist incidents, which it had intercepted by advanced electronic reconnaissance technology. In the afternoon Reagan convened an emergency meeting of the National Security Council to discuss the question of “punishing” Libya again. After analyzing the movements of the Soviet Union and ruling out the possibility of direct Soviet military intervention, the meeting quickly made the decision to carry out a military strike against Libya again, and directed the Chairman of the Joint Chiefs of Staff, William Crowe, to draw up the combat plan. CIA Director Casey was also ordered to take part in this work.

On April 8 Reagan laid down two principles for the combat plan: first, to attack only targets related to terrorism, and second, to avoid American pilot and civilian casualties as far as possible. On the evening of April 9 Crowe submitted the combat plan to Reagan. In accordance with the two principles Reagan had indicated, the plan proposed carrying out night air raids on the following 5 targets in Libya (3 in Tripoli and 2 in Benghazi), mainly with the A-6 shipborne attack aircraft of the Sixth Fleet’s carrier groups of the Coral Sea and the America and with F-111F fighter-bombers from the U.S. Air Force bases in Lakenheath, England:

First, the Aziziyah barracks in Tripoli. This was said to be Qaddafi’s command post and also his residence.

Second, the Sidi Bilal port barracks. This was said to be the Libyan commando training center, training Palestinian “frogmen.”

Third, the military zone of Tripoli airport. It was learned that 9 Il-76 transport aircraft were parked there.

Fourth, the Benghazi Jamahiriya Guard barracks. This was said to be Qaddafi’s alternate command post.

Fifth, the Benina military airfield at Benghazi. It was learned that MiG-23 fighters were parked there.

There were also two other targets, namely the Libyan office of Abu Nidal, whom the United States had identified as a terrorist, and the Libyan intelligence headquarters building, which, because they were close to residential areas, were given up after Prime Minister Thatcher’s opinion was sought.

The combat plan also proposed selecting appropriate weapons and munitions according to the different types of target. The plan recommended using 2,000-pound (907-kilogram) GBU-10 laser-guided heavy bombs to carry out precision bombing of the Aziziyah barracks and Qaddafi’s residence; using 500-pound (225-kilogram) “Snakeye” (unguided) retarded bombs to bomb the military zone of Tripoli airport; using 500-pound Mk 20 “Rockeye” laser-guided cluster bombs to assault Benina military airfield; and using the “Shrike” and “HARM” anti-radar missiles to attack Libya’s air-defense radar facilities. In the use of forces the principle of committing the most forces against the target in the shortest time of exposure to the enemy was carried through.

Reagan indicated approval in principle of the above plan that very evening, and, citing the ancient legend of the Spaniards who ventured deep into the mountain canyons of Central America and succeeded in finding gold in the Golden City, named this combat operation Operation “El Dorado Canyon.”

Compared with “Prairie Fire,” this operation was planned on a larger scale, with more assault targets, and its requirements for the composition and scale of forces were high, and the Sixth Fleet as originally deployed could not meet the requirements by itself. The U.S. Joint Chiefs of Staff finally decided that the main raiding mission would be borne by the F-111 fighter-bombers stationed in Britain, with the shipborne aircraft on the Mediterranean carriers taking the supporting mission. To obtain the support of the European countries, the United States sent Ambassador Vernon Walters to lobby the various countries, and on April 12 he called on Mrs. Thatcher carrying a handwritten letter from President Reagan, finally getting her to change her original position and agree to the United States’ use of British air bases.

In order to be able to take the shortcut straight to Libya, President Reagan also consulted France and Spain, informing them of the raid plan and asking that American F-111 aircraft be allowed to overfly the territory of the two countries; Reagan himself telephoned French President Mitterrand to raise the matter, and afterward also sent special envoys to lobby France and Spain, but neither France nor Spain agreed to the American request.

As a result, the F-111s had to detour around the Strait of Gibraltar, flying 5,200 kilometers more and carrying out 4 aerial refuelings before they could reach the target. If they could have flown through the southwest territorial airspace of France, the flight distance would have been only 2,200 kilometers. Now the flight distance had to be increased by 2,900 kilometers, which brought unfavorable factors to the carrying out of the air raid, but it did not in the slightest shake Reagan’s determination to strike Libya.

In order to find out the exact situation of the 5 important Libyan targets planned to be attacked, the United States used reconnaissance satellites and SR-71 high-altitude reconnaissance aircraft to reconnoiter the targets repeatedly.

From April 10 the United States adjusted its force deployment according to the requirements of the combat plan. On the 10th the United States canceled the originally scheduled relief of the Sixth Fleet’s Coral Sea carrier group and ordered it to stay in the Mediterranean on standby. On the 11th the United States ordered the two carrier groups of the Sixth Fleet to take advantage of the darkness to steam under concealment toward the central Mediterranean, preparing to take part in the attack operation. On the 13th the United States urgently sent 10 additional KC-10 tankers from the homeland to the air bases in Britain to stand by. At the same time the F-111F fighter-bombers of the U.S. Third Air Force at the air bases in Britain completed combat preparations under the name of an air combat exercise code-named “Old Nation.” To cope with accidents, the United States also sent 30 F-4 fighters to the Akrotiri air base in southern Cyprus in Britain’s hands. At the same time it ordered the carrier group of the Enterprise to sail from the Indian Ocean into the Arabian Gulf, ready at any time to sail into the Mediterranean to support the Sixth Fleet in combat, and all U.S. forces stationed at various places in southern Europe went into a state of combat readiness. On April 14 Reagan finally approved the air raid plan and decided to begin the air raid at 7 p.m. that day.

Facing the American military pressure, Libya adopted some corresponding contingency measures. To preserve strength, Qaddafi secretly moved 400 fighter aircraft to neighboring Sudan, moved some military transport aircraft from the coast to the interior desert, shut down several radar stations on the border, strengthened the air defense of certain important targets, withdrew troops from the barracks, and at the same time concentrated foreign technicians and workers as hostages in the oil fields, including 1,000 Americans. At 9 a.m. on April 14 Qaddafi announced by radio that Libya was “already in battle array awaiting the enemy” and that “if the Americans dared to attack Libya they would be made to pay a price heavier than in the Vietnam War.”

On April 14 President Reagan issued the combat order, fixing the general attack for 2 a.m. on the 15th (all times below are Libyan time).

At 19:00 on the 14th, Kelso, from the flagship Coronado in the central Mediterranean, issued the combat order “act immediately” to the U.S. Third Air Force at the air bases in Britain and to the carrier groups of the Coral Sea and the America of the Sixth Fleet standing by in waters near Sicily in the Mediterranean.

On receiving the order the carrier groups of the Coral Sea and the America at once steamed toward the Libyan coast and entered positions 500 kilometers north of Benghazi and of Tripoli respectively.

The U.S. Third Air Force in Britain also acted immediately on receiving the order. At 19:13, 28 KC-10 and KC-135 tankers took off first from the Fairford and Mildenhall air bases near London; at 19:36, 24 F-111F fighter-bombers, each carrying more than 20,000 pounds of bombs, took off from the Lakenheath air base, every 6 aircraft forming 1 formation, and at the same time 5 EF-111 electronic warfare aircraft took off from the Upper Heyford air base, following the F-111Fs and undertaking the electronic jamming mission. The above 57 aircraft flew to assemble at an altitude of 9,100 meters over the English Channel. From take-off to the completion of assembly took 1 hour. It is said that this was the largest air raid force assembled over Britain since the end of the Second World War.

After assembly the air raid force made a long-range dash at an altitude of about 6,000 meters. The force flew through the Strait of Gibraltar and the western Mediterranean toward Libya, a one-way distance of 5,188 kilometers, refueling in the air 4 times on the way, successively over the English Channel, over the sea west of Portugal, over the sea north of Algeria and over the sea north of Tunisia, flying for about 6 hours one way. After the first aerial refueling over the English Channel, 6 reserve F-111s, 2 EF-111s and several tankers returned to the bases in Britain. Another 2 F-111s turned back on the way because of mechanical failure.

At 00:20 on April 15, 1986, the air raid force, made up of 16 F-111s, arrived over the American carrier groups about 500 kilometers from the Libyan coast. At this time more than 100 aircraft of the U.S. Navy, including 14 shipborne A-6 attack aircraft, 6 A-7 attack aircraft, 6 F/A-18 fighter-attack aircraft, 14 EA-6B electronic warfare aircraft, and E-2C “Hawkeye” early warning aircraft, F-14 fighters and other support aircraft, took off one after another from the carriers Coral Sea and America and joined up smoothly with the air force group arriving from afar. By this point more than 150 aircraft had assembled in the sky over northern Libya, forming an air formation of 15 types of aircraft, including attack aircraft, fighters, fighter-bombers, electronic warfare aircraft, early warning aircraft, reconnaissance aircraft, anti-submarine aircraft, tankers, search-and-rescue helicopters and other support aircraft, achieving close coordination in the air.

At 1:54 in the early morning the naval and air forces completed air coordination and all preparations were ready. 4 EF-111 electronic warfare aircraft and 14 EA-6B electronic warfare aircraft simultaneously put out strong jamming, immediately blinding the guidance radars of Libyan air-defense missiles and cutting off radio communications. At the same time the naval air arm’s shipborne aircraft took the lead in launching missile attacks on the Libyan air-defense positions. 6 F/A-18 fighter-attack aircraft and 6 A-7 attack aircraft, 6 minutes before the main attack formation entered the target area, fired about 50 “Shrike” and “HARM” high-speed anti-radar missiles at the Libyan radar stations at Tripoli and Benghazi (of which the F/A-18s fired 30 “HARM” missiles, each at an average unit price of about 288,000 U.S. dollars). In all 5 Libyan ground radar stations were destroyed and the other radar stations were forced to shut down, putting the whole Libyan air-defense system in a paralyzed state and creating favorable conditions for carrying out the main attack.

While the shipborne aircraft were suppressing the Libyan air-defense positions, 16 F-111F fighter-bombers of the Air Force’s 48th Tactical Fighter Wing used terrain-following radar to skim across the Libyan coastline at a speed of 876 kilometers per hour at an extremely low altitude of 60–150 meters. These 16 F-111F fighter-bombers and the 14 A-6 attack aircraft that took off from the carriers Coral Sea and America were organized into 5 raiding formations, and at exactly 2:00 on April 15 simultaneously attacked the 5 intended targets at Tripoli and Benghazi:

In the Tripoli direction: the 1st formation, 8 F-111F fighter-bombers in all, each carrying 4 2,000-pound GBU-10 laser-guided bombs, attacked Qaddafi’s residence and the Aziziyah barracks, where the Libyan General Staff was located; the 2nd formation, 5 F-111Fs in all, each with 12 500-pound bombs, attacked the military zone of Tripoli international airport; the 3rd formation, 3 F-111Fs in all, each with 2,000-pound GBU-10 laser-guided bombs, attacked the “commando training center” in the Sidi Bilal barracks.

In the Benghazi direction: the 1st formation, 8 A-6 attack aircraft in all, took off from the carrier Coral Sea and attacked Benghazi’s Benina military airfield with 500-pound Mk 20 “Rockeye” laser-guided cluster bombs; the 2nd formation, 6 A-6 attack aircraft in all, took off from the carrier America and attacked Qaddafi’s alternate command post, the Benghazi Jamahiriya Guard barracks, with 500-pound Mk 82 bombs.

By 2:12 the air raid was over.

The whole air raid lasted 18 minutes in all, of which the main attack lasted only 11 minutes.

In this air raid operation the United States sent out more than 150 aircraft of various types of the Air Force and Navy and dropped more than 100 tons of bombs. As planned, 5 important military targets, including Qaddafi’s command post and his residence, were destroyed. Anti-radar missiles destroyed 5 Libyan air-defense radar stations and forced the other radar stations to shut down, paralyzing the whole Libyan air-defense system and guaranteeing that the U.S. aircraft could withdraw intact in the subsequent attack. 14 Libyan military aircraft were bombed and destroyed (6 Il-76 transport aircraft, 4 MiG-23 fighters, 2 Mi-8 helicopters and 2 F27 turboprop transport aircraft), 1 Boeing 727 aircraft was heavily damaged, and several MiG-23, Mi-8, Mi-24 and Il-76 aircraft were bombed and damaged. More than 100 people were killed and more than 600 wounded. Qaddafi himself was unhurt, but his adopted daughter Hana, only a year and a half old, was killed and 2 of his sons were wounded. After completing the intended combat missions the participating U.S. aircraft began to leave the battlefield at 2:13. The shipborne aircraft all returned to land on their respective carriers by 2:46. Of the Air Force aircraft, except for 1 F-111F shot down by ground fire and another F-111F which, returning because of an engine failure, was forced to land outside Spain, all returned safely to the Air Force bases in Britain at 10:10. On the return flight they refueled in the air twice, over the sea north of Tunisia and over the sea west of Portugal. For this raid, the round-trip distance was more than ten thousand kilometers, the total flying time 14 hours 34 minutes, with 6 aerial refuelings.

Operation “El Dorado Canyon” had the outstanding features of joint-operations strategic decision-making, campaign command and tactical action, and opened a new mode of “surgical operation”: with electronic warfare aircraft in the lead, first suppress and jam the other side’s air-defense system, and then send out naval and air force aircraft to carry out air firepower strikes, making full use of the strengths of the different combat forces and achieving complementary functions and multiplied effectiveness.

In the air raid on Libya the U.S. forces widely used high-tech achievements such as C³I systems, precision-guided weapons, electronic warfare and long-range aviation technology, and broke through the traditional forms of armed confrontation in which the army must take part, the ground must be occupied, and the periphery must be attacked first before the core is struck. Throughout the air raid the various U.S. services cooperated with tacit understanding and their actions were coordinated. U.S. Secretary of Defense Weinberger, after the battle, said excitedly that this operation was “a successful joint air-naval operation.”

The success of Operation “El Dorado Canyon” made the United States quicken its pace toward the “new revolution in military affairs.” From then on, the strategic air raid with precision strike as the main means became the leading combat mode of the U.S. forces.

For example, on July 24, 1993, on the pretext of Iraq’s attempt to assassinate former President Bush, a U.S. fighter that took off from an aircraft carrier fired a missile at an air-defense position in southern Iraq. On January 15, 1999, U.S. fighters again fired missiles at residential areas, airports, villages and oil fields in the Basra province of southern Iraq, causing 11 deaths and 59 wounded. On August 10, U.S. and British fighters at an air base in Turkey fired 3 missiles at a solar-eclipse observation station north of the northern Iraqi city of Mosul, and several civilians were bombed and wounded. On August 30, 2001, U.S. fighters used precision-guided bombs to attack the radar of a dual military-civil airfield at the southern Iraqi city of Basra. On September 4, U.S. fighters again used precision-guided weapons to bomb an air-defense base near the city of Samawah, 209 kilometers from Baghdad. On September 9, U.S. and British fighters again intruded into the airspace of Wasit province south of Baghdad, fired 3 missiles at ground targets and dropped several bombs. A missile hit a mosque, killing 8 Iraqi civilians who were at prayer and wounding 3.

2. Operation “Odyssey Dawn”

On March 19, 2011, just two hours after the end of the Paris summit on the Libyan question, multinational forces headed by France launched an operation against Libya called “Odyssey Dawn.” In this military operation the French shipborne Rafale fighters, catapulted off the aircraft carrier Charles de Gaulle, took the lead in carrying out 4 waves of air raids, destroying several military vehicles and tanks of Qaddafi’s forces.

From the video released by the French forces it can be seen that at the Saint-Dizier air base the officers and men were all busy before the battle with various preparations, looking at maps and checking equipment, and then took off one after another in Rafale fighters.

At the Dijon air base, Mirage 2000-5 fighters were also sent out to carry out air raid missions. In all France sent out 8 Rafale fighters, 4 Mirage 2000-5 fighters, 6 C-135 tankers and 1 early warning aircraft.

The French Navy also deployed more than 20 warships to support the two air-defense destroyers Jean Bart and Forbin which had already moved into the sea off Libya, both fitted with short- and medium-range air-defense missiles, to intercept Libyan air raids and at the same time provide flank cover for the carrier. France’s carrier Charles de Gaulle was to set out on the 20th and head for Libya. In addition the French forces also sent the anti-submarine frigate Dupleix, the frigate Aconit and a replenishment ship.

Spain’s F-18 fighters also took off from the Torrejón de Ardoz base in Madrid and joined the fighting. Spain this time provided two military bases for the coalition forces to use, and also provided a Boeing 707 tanker, a reconnaissance aircraft, a submarine and a frigate.

Because the Libyan war situation changed quickly, this air raid lasted a very short time.



(II) The Emergence of Shore-Attack Tactics by Ship (Submarine)-Launched Missiles

On January 17, 1993, on the ground that Iraq had deployed missiles in southern Iraq, U.S. submarines fired more than 40 Tomahawk cruise missiles at a nuclear facility about 21 kilometers south of the capital Baghdad. This attack caused 4 deaths and more than 40 wounded. On June 27, on the pretext that Iraq had tried to assassinate former President Bush, the United States sent out 2 warships deployed in the Red Sea and the Gulf to fire 24 Tomahawk cruise missiles at the headquarters of the Iraqi intelligence service in Baghdad.

In Operation “Odyssey Dawn,” which began on March 19, 2011, 25 coalition warships, including three U.S. submarines armed with Tomahawk missiles, besides taking part in the maritime blockade of Libya also carried out air raids on Libyan targets. This air raid was coordinated by the U.S. headquarters in Germany. The first wave of missile attacks struck 20 targets in all. In Operation “Odyssey Dawn” the ships of all countries fired 110 Tomahawk missiles in all.




IV. The Development of Landing Tactics

The development of landing tactics depends to a considerable degree on the development of landing means.


(I) The Development of Landing Means

In this period not only were the functions and performance of traditional landing means continually perfected, but many new landing means also appeared, such as surface (ground) effect craft, air-cushion craft and amphibious assault ships.

1. Surface (ground) effect craft

The surface (ground) effect craft, also called a ground-effect vehicle, is a vessel similar in appearance to an aircraft, with wings on both sides of the hull and large-area air rudders and horizontal rudders at the stern, propelled by air propellers or jet engines.

The idea of the surface effect craft began in the early 1920s. But because of some key technical problems that were not solved, its development was slow. It was not until after the 1960s that the development of the surface effect craft saw a new opportunity. Surface effect craft of great variety and every description appeared one after another, of which the leaders were the Soviet Union, the United States, Germany and others. In 1961, at the request of the U.S. Navy, the RAI company developed the RAM-1 anti-submarine surface effect craft. The craft had a gross weight of 27 tons and a design speed of 100 knots; the RAM-2 landing transport skimmer had a design speed of 250 knots and a weight of 5 tons. The first 3-ton ground-effect aircraft designed by Alexeyev of the Soviet Union was built in 1961. But afterward he turned to building giant surface effect craft with a flying weight of 500 tons, which led to the appearance of the “Caspian Sea Monster” (see Figure 12.20).

In 1966 the Soviet Navy, at the Kaspiysk (near the city of Makhachkala) test base on the Caspian Sea, carried out the first test flight of the giant surface effect craft built there, the KM craft.

This giant surface effect craft, called the “Caspian Sea Monster” in the West, is 92 meters long, 22 meters high, with a wingspan of 37 meters and a flying weight of 544 tons. Its flying altitude above the sea is 3–4 meters and its speed 400–450 kilometers per hour, and the test flight lasted 50 minutes.


[Image — Figure 12.20: The “Caspian Sea Monster” surface effect craft. A black-and-white photograph of a huge winged craft skimming the water at speed, with a high tail marked “04” and a long spray trail behind it.]



On the front cross-frame of the craft are arranged 8 turbojet engines, each with a thrust of 10 tons, whose power is used mainly for the craft’s take-off. On the tail frame are 2 more engines of the same kind, serving as the power in flight. After that the “Caspian Sea Monster” went through many more tests. In 1980 the craft crashed during a training flight because of an error in handling.

After the successful development of the “Caspian Sea Monster,” Alexeyev and others developed 5 models one after another in the 1970s and 1980s and put them into use, of which two, the “Orlyonok” and the “Lun,” were used for military purposes.

In 1974 the “Orlyonok” surface effect craft made its first test flight and succeeded, the world’s first ground-effect-wing amphibious assault craft. The “Orlyonok” ground-effect flying boat takes off and runs up to the best flying altitude of 1.5–2 meters within a minute and a half. In flight it shows good maneuverability, with a 90-degree turning radius not exceeding 50 meters. The “Orlyonok” is 58 meters long, 31.5 meters in beam (including wingspan) and 16 meters high, with a take-off weight of 120 tons and a design payload of 20 tons. The main power is 2 NK-8-4K gas turbines used as take-off engines, with a total thrust of 25,500 kilograms; at the tail there is also one cruise turboprop engine with a power of 11,300 kilowatts. The craft’s speed is 210 knots, its maximum range 1,500 kilometers and its crew 9; it can take off and land on any fairly large body of water, with a run of no more than 1 kilometer, and can sail safely in sea state 3. It is suited to completing all kinds of transport missions, especially as a landing craft. Craft of the same type include the “Orlyonok-P” and “Orlyonok-GP” ground-effect craft.

The “Lun”-type ground-effect fast attack craft is the last large surface effect craft developed by Alexeyev in his lifetime. The craft has a flying weight of 600 tons and carries 8 high-power engines for take-off. After take-off 4 are shut down and the other 4 serve as cruise power, with a flying speed of 550 kilometers per hour. The first craft was completed and entered service in 1989, used mainly for anti-ship attack. It is the world’s largest ground-effect fast attack craft at present, and can also be used as an amphibious assault craft, able to carry 400 marines to land in combat. To strengthen the means of search and rescue at sea, the Soviet Union also developed the “Spasatel” large surface effect craft. The craft is 73.8 meters long, 44 meters in beam (including wingspan) and 2.5 meters in draft, with a flying weight of 400 tons. The hull is built of aluminum alloy and has sufficient strength and service life. The power plant is made up of 8 HK-87 turbojet engines, each with a maximum thrust of 13 tons. Maximum speed is 300 knots, maximum range 3,000 nautical miles and self-sufficiency 5 days and nights. The craft can search for ships in distress and people in the water within 3,000 kilometers of its base, carry rescue supplies and give medical aid to the wounded.

Besides Russia, Norway and Spain have each developed a 370-ton surface effect ship, used as a mine-countermeasure craft and an anti-submarine light frigate. In addition, Australia, Germany and Japan are also carrying out research and tests on ground-effect-wing craft, but have not yet put them into use. The greatest characteristic of the surface effect craft is that it uses the principle of the lift of the ground-effect force to achieve high-speed sea-skimming flight, and has two navigation states, flying and displacement, and so is both different from the aircraft and unlike the ship. On the basis of absorbing and combining the strengths of both, it has formed characteristics uniquely its own:

High speed. Because the hull of the surface effect craft is completely clear of the water surface, the resistance it meets is small, and its speed can reach 100–300 knots or more. The air-cushion vessel has only 70–80 knots, and the traditional displacement-type ship is far behind.

Good seaworthiness. The surface effect craft flies stably in waves under 1.5 meters; with waves over 1.5 meters it can still fly and is basically unaffected by the waves. It can easily fly over deserts, swamps, rivers, snow fields, glaciers and the like that ordinary ground vehicles can hardly cross, and can take off, land and fly both at sea and on land, a truly “amphibious flying machine.”

Good concealment. The surface effect craft can fly close to the ground or the sea surface, so it is not easily found by the enemy’s radar and infrared detection systems, and not easily hit by the enemy’s shipborne and air-defense fire. And its speed is fast, 10 times that of an ordinary ship and 2–3 times that of the air-cushion vessel, so that even helicopters cannot keep up. Such high speed can often catch the enemy off guard.

Good economy. The fuel consumption per unit of payload of the surface effect craft is much lower than that of high-speed ships and comparable to that of low-speed ships. Compared with an ordinary aircraft, its load coefficient is also twice as great, fuel consumption half, and range 50% greater.

Good handling. It can reverse, hover and take off vertically, and can also make sharp turns without banking, even turn on the spot.

Such outstanding performance and characteristics of the surface effect craft provide extremely broad prospects for its practical application. According to military experts’ predictions, besides anti-ship and air-defense operations, anti-submarine work, mine clearing and sea transport, the surface effect craft’s greatest field of employment may be landing operations. Its long range, large payload and outstanding low-altitude cruising performance mean that landing operations no longer need be restricted by beach terrain as with traditional landing craft and ships, nor need consider the sea conditions, tides, underwater obstacles and minefields of the landing area; the range of choice of landing sectors will be greatly expanded, and it can also overcome obstacles of a certain height. In addition, when the surface effect craft flies at low altitude it leaves no wake on the water, and it is very easy to achieve concealment and surprise in landing operations.

2. Air-cushion landing craft

In the 1970s the United States and the Soviet Union also developed air-cushion landing craft. This is a landing means that forms an air cushion under the hull through a continuous supply of high-pressure gas and lifts the hull off the water (ground) surface. Because the hull is clear of the water, water resistance is greatly reduced and its speed is much faster than a ship of the same power; its speed can reach 90–130 kilometers per hour. In addition, because the hull is clear of the water, it can travel not only on the water but also on ice and even on fairly flat land, which allows it, when landing, to go directly ashore and carry personnel and equipment directly onto the beachhead, greatly speeding up the landing; moreover, the air-cushion landing craft is also very maneuverable, able to sail fast or at a very slow speed and even to hover on the water surface. It is a high-speed landing means with unique amphibious and trafficability qualities.


[Image — Figure 12.21: An air-cushion landing craft. A black-and-white photograph of a large air-cushion craft with a flat skirted hull and a tall mast, moored against a quay with buildings and a crane behind it.]



China also developed the “722”-type air-cushion landing test craft in 1980, with a gross weight of 65 tons, a maximum speed of 50 knots and a range of about 200 nautical miles, able to carry 150 landing troops or 15 tons of supplies; in 1989 the “722 II”-type air-cushion landing craft of still better performance was completed.

Among large landing ships, the dock landing ship is still developing. The full-load displacement of the modern dock landing ship is generally about 10,000 tons, its speed 30–40 kilometers per hour, and it can carry 10–22 landing craft of various types or 20–80 amphibious vehicles. Some also have a helicopter platform and carry several helicopters, and can independently carry out small-scale air-assault landing operations.

3. Amphibious assault ships

At the end of the 1950s the combination of the helicopter and the large landing ship also produced a new type of landing ship, the amphibious assault ship.

The amphibious assault ship is a heavy ship used for landing operations. It is divided into two broad categories, the amphibious helicopter carrier and the general-purpose amphibious assault ship.

The amphibious helicopter carrier, also called the helicopter landing ship, generally has a displacement of over 10,000 tons, with a flight deck and an island-type superstructure (see Figure 12.22), and can usually carry more than 20 helicopters or short take-off and vertical landing fighters, and can use the helicopters to transport landing troops, vehicles or supplies directly to carry out a vertical landing and open up a landing zone in the depth of the enemy.


[Image — Figure 12.22: An amphibious helicopter carrier. A black-and-white aerial photograph of a large ship with a long flat flight deck on which many helicopters are parked, an island superstructure on the right.]




[Image — Figure 12.23: A general-purpose amphibious assault ship. A black-and-white photograph of a large, boxy gray ship seen from the side, with an island and helicopters on deck and an open stern gate.]



The general-purpose amphibious assault ship is a more advanced and larger landing ship that appeared in the 1970s, in fact a ship combining the functions of the dock landing ship, assault ship and transport ship, a large comprehensive landing combat ship that has both a flight deck and a well deck and cargo holds, with a displacement mostly above 20,000 tons (see Figure 12.23).

In the past, transporting a reinforced marine battalion for landing operations generally required a total of 5 ships, a dock landing ship, an amphibious assault ship and amphibious transport ships, whereas a general-purpose amphibious assault ship needs only 1.



(II) The Development of Landing Tactics

On May 20, 1982 the British fleet cruised in the sea southwest of the Falklands and sent destroyers to shell targets on shore, and also carried out feint landings at Darwin and Fox Bay, drawing the Argentine forces’ attention entirely in the direction of Port Stanley. The British raiding formation had two days earlier moved in from the south to assemble in the sea about 200 nautical miles northeast of the Falklands, and in the afternoon of the day before the landing, using bad weather and the cover of night, maneuvered toward the landing area and deployed near Fanning Head. At 3:00 on May 21, the SAS raiding team, as the first echelon, landed at Fanning Head and, with the help of the reconnaissance detachment that had landed earlier, wiped out about 50 Argentine defenders. At 3:30 the British began naval gunfire preparation. At 3:40 two British amphibious assault ships and four landing ships carried out a multi-point three-dimensional landing at San Carlos and went ashore smoothly without meeting resistance. The British seized the Argentines’ weakness in night combat capability, racing against time to bring ashore personnel and supplies, and in 4 hours put ashore 2,500 men and 32,000 tons of supplies, and built fortifications and organized defense, preparing to meet the Argentine counterattack. Sure enough, at daybreak the Argentines sent out 16 “Pucará” attack aircraft and 14 “Mirage” fighters, which carried out fierce air raids on the British fleet and the landing beachhead. The Argentine pilots had been strictly trained by instructors of the United States, France, Israel and other countries, were technically skilled, fierce in manner, and very strong in combat power. Facing the British air-defense system made up of guns, missiles and “Harrier” fighters, they were not in the least afraid, sinking the frigate Ardent and damaging 1 destroyer, 2 frigates and 1 auxiliary ship. The Argentines also paid the price of 14 aircraft shot down. The British withstood the Argentine counterattack, controlled a beachhead position of 20 square kilometers, and also laid a steel-plate improvised airfield from which “Harrier” aircraft and helicopters could take off and land, further consolidating the landing beachhead.

On May 21 and 23 Argentina went on carrying out air raids on the British forces, losing more than 20 aircraft and many pilots. On the 25th Argentina again put out its full strength to carry out an air raid on the British forces. In the fighting the British frigate Broadsword was hit, and the Lynx helicopter aboard was destroyed. The British destroyer Coventry was also hit amidships by 1,000-pound bombs dropped by Argentine “Skyhawk” attack aircraft, hit in a vital spot, and sunk.

That was not all: later that day the British suffered the most serious blow since the beginning of the war, when Argentine “Super Étendard” attack aircraft fired two “Exocet” missiles at the aircraft carrier Invincible; although electronic countermeasures caused the two missiles attacking the Invincible to deviate from the target, one of them happened to hit the container ship Atlantic Conveyor, which, because the fire got out of control, finally sank, and with the ship went down thousands of tons of important supplies to support the landing of the ground forces, including several helicopters. These aircraft were meant for carrying the British ground forces attacking Port Stanley. Despite the heavy loss, the British marines and army units, now without air maneuver capability, still set out on foot from the beachhead position on the 26th and attacked Port Stanley.

On May 22 the Argentine forces, inexplicably holding back, gave the British a chance to catch their breath; the British used it to replenish supplies by air, adjust their deployment, set up a “Blowpipe” air-defense missile battery and organize a well-rounded air-defense fire system. At the same time the 16 “Harrier” fighters and 1 “Chinook” heavy helicopter carried on the Atlantic Conveyor were moved to the airfield on shore.

On May 24 the Argentine Air Force changed its tactics and turned to concentrate on raiding the British amphibious ships; although some bombs hit their targets, the Argentine bombs were really too old, many did not explode, and the bombing effect was affected.

During those three days the Argentine Air Force fought valiantly against the British forces and dealt the British a heavy blow, but, first, its aircraft performance was inferior to that of the British; second, it did not get the strong support of the navy and army; third, because Argentina had had no war for more than a hundred years, its weapons and equipment were poorly prepared, and 40% of the bombs it dropped did not explode, so it could not stop the British landing. And its own losses were as high as 31 aircraft. Within three days the British forces ashore had reached 5,000, the beachhead position had expanded to 150 square kilometers, a supply base and communications hub had been set up, and aluminum-alloy runways had been laid over the steel-plate improvised airfield; the landing was a success.





Section 6: Typical Forms of Missile-Strike Tactics

At present (the second decade of the 21st century), naval warfare is in a transitional period from the aircraft-strike tactics stage to the missile-strike tactics stage. Missile-strike tactics have been used only in a small number of small-scale naval battles, and not yet very typically. By the author’s estimate, the typical forms of missile-strike tactics will become the dominant tactics generally used in naval warfare only 20–30 years from now, that is, in the middle of the 21st century. This section, only on the basis of the possible forms of future wars and campaigns, the requirements of strategy and campaign art for maritime combat, the trends and speed of development of the future main combat ships, and drawing on those naval battles that have already occurred employing missile-strike tactics, makes some rough predictions about the typical forms of missile-strike tactics that will become the dominant tactics of naval warfare only in the middle of the 21st century.


I. The Possible Forms of Future Wars and Campaigns and the Requirements of Strategy and Campaign Art for Maritime Combat

By the author’s estimate, in the middle of the 21st century the wars most likely to occur will still be local wars, but the possibility of general war cannot be completely ruled out either.

General war is the all-out collision between great powers. It has two forms, nuclear war and conventional war. In conventional war the main component of the war is the campaign. Apart from incidental battles, combat will occur mainly as components of campaigns.

Once a conventional general war occurs, in the early period of the war the technical level of the war (meaning the technical level of the weapons and equipment used in the war, the same below) will be very high, and the basic tactics used in naval combat will very probably be typical missile-strike tactics. But it will then fall greatly, and may even fall back to the level of the early period of missile-strike tactics. After a period of time (that is, after the belligerents have completed their wartime economic and scientific-technological mobilization), the technical level of the war will rise again, and may again take typical missile-strike tactics as the basic tactics.

Local wars also differ in intensity. Typical local wars can also be roughly divided into two kinds, high-intensity local wars and low-intensity local wars. High-intensity local wars often occur between states. In a high-intensity local war the technical level of the war is usually very high, and the basic tactics used in naval combat may be typical missile-strike tactics. Low-intensity local wars often occur in civil wars, where the technical level of the war is relatively low, all forms of maritime combat may occur, and the main tactics used in naval combat will very probably be a mixed tactics that includes missile-strike tactics.

Like general war, the main component of a local war is the campaign, and in many cases a local war is a single campaign. Combat will occur mainly as a component of the campaign.

Whether in high-intensity local wars or in low-intensity local wars, their requirements for future campaign combat are, first, controllability. War is one of the means of solving political problems, must obey political needs, and political needs often keep changing with changes in concrete circumstances. The campaign and the battle, as parts of the war, must obey and serve these changes. And the concrete form of obeying and serving these changes is that, according to political needs, one must be able to carry out deterrence and also actual combat. Deterrence is to achieve limited political aims directly, and actual combat is also to achieve limited political aims, often not to destroy the other side completely. In order to reduce “post-war sequelae,” even actual combat often adopts only conventional, non-nuclear, non-chemical and non-biological combat means. The transition from deterrence to actual combat, or from actual combat to deterrence, may be completed in a very short time. Second, rapid decision. Once a campaign or battle begins, it must produce results in the shortest time, so that the international community has no time to react and must accept the fait accompli, often with no follow-up action. Third, resoluteness. That is, in order to achieve the actual campaign or combat purpose, one is often not bound by specific costs and gives little thought to the specific losses of the other side.

From the standpoint of tactics, in the middle of the 21st century combat will still be divided into three basic types: land (ground) combat, maritime combat and air combat.

According to the trends and speed of development of military technology and the requirements of strategy and campaign art, after the middle of this century, the basic tactics used in maritime combat in a general war or a high-intensity local war may be typical missile-strike tactics.



II. The Development of Future Main Combat Ships

After the end of the Cold War in the early 1990s, the U.S. Navy held that the threat of the Russian Navy to the American command of the oceans had fallen sharply, while the Chinese Navy was still in a period of construction and did not yet have the ability to confront it across the board, but regional conflicts were increasing day by day. Therefore the strategy of the U.S. Navy should change gradually from coping with ocean naval warfare in the Cold War period to coping with regional conflicts.

In September 1992 the U.S. Secretary of the Navy, the Chief of Naval Operations and the Commandant of the Marine Corps jointly issued the strategic white paper “From the Sea,” whose content included projecting power against coastal targets and controlling the littorals and the inland approaches to key points of ocean strategy. Projecting power against coastal ground targets included strengthening coordinated combat between the naval fleet and the Marine Corps, establishing Naval Expeditionary Forces, and joint operations with the Army and Air Force, greatly revising the Cold War strategy of anti-submarine warfare and contest for command of the sea on the ocean. Then in October 1992 the U.S. Navy further put forward the “21st Century Destroyer Technology Study,” whose concept was subsequently incorporated into the framework of the U.S. Navy’s new-generation surface combatant, that is, the “Surface Combatant of the 21st Century” (SC-21).

In September 1994 the U.S. Navy further put forward the strategic concept “Forward… From the Sea” (Forward-from-the-Sea, FFTS), for the first time making littoral combat and support for attack on land one of the Navy’s main missions, specifically requiring the fleet to be able to support ground forces up to 100 nautical miles (185 kilometers) inland (this distance became the basis for the range of the later AGS Advanced Gun System), and putting forward new concepts such as “forward presence,” “forward deployment” and “forward operations.” For this reason, on the basis of continuing to develop large nuclear-powered aircraft carriers, and combined with the renewal and replacement of combat ships, the U.S. Navy also needs to develop a series of new combat ships able to meet the above combat needs.

In the foreseeable future, whether in ocean naval warfare or in coping with regional conflicts, the aircraft carrier will still be the main ship type.


(I) The Development of Aircraft Carriers and Shipborne Aircraft

1. The development of aircraft carriers

After entering the 21st century, on the basis of the Nimitz-class nuclear-powered carrier, the United States further developed the Ford-class nuclear-powered aircraft carrier.

2. The development of shipborne aircraft

Future shipborne aircraft have two directions of development: one is the manned shipborne fighter, and the other is the unmanned attack aircraft.


	Manned shipborne fighters



The representative type of manned shipborne fighter is the U.S. Navy’s F-35C fighter. The appearance of the F-35C means that U.S. naval aviation is entering the “stealth era.” Relying on its stealth capability and outstanding maneuverability, this aircraft will bring revolutionary changes to future maritime and air combat. Shipborne aircraft will easily break through the enemy formation’s air-defense system and strike targets precisely without being discovered. Even if the other side sends aircraft to intercept, the F-35C can rely on its stealth capability to close with the enemy quickly and, before the other side discovers it, fire beyond-visual-range missiles to destroy it.


	Unmanned shipborne attack aircraft



In order to raise the shipborne aircraft’s ability to attack the ground, the U.S. forces are also testing the unmanned shipborne attack aircraft X-

47B. The X-47B is a major technological breakthrough for U.S. Navy carrier aircraft; once it is fielded, U.S. Navy carrier groups will be able to be equipped with large numbers of relatively cheap unmanned attack aircraft, which will have a quite significant effect on the future battlefield pattern.

China is also developing shipborne unmanned aerial vehicles.



(II) The Development of Other Main Large and Medium Surface Combatants

Apart from the aircraft carrier, in conceiving and building future warships the U.S. Navy has broken with the traditional practice of dividing large and medium warships into battleships, cruisers, destroyers and so on, and instead, according to the mission sea area, divides future large and medium combat ships into only two broad categories, (mid-to-far-sea) combat ships and littoral combat ships.

1. (Mid-to-far-sea) combat ships

“(Mid-to-far-sea) combat ship” is the author’s own name for this kind of ship, to distinguish it from the “littoral combat ship.”

The world’s first far-sea combat ship is the U.S. Navy’s Zumwalt-class destroyer (English: Zumwalt-class destroyer, abbreviated DD-X by the program name or DDG-1000 by the lead-ship number), a large main combatant with precision firepower as its main means of attack.

2. Littoral combat ships

The Littoral Combat Ship (English: Littoral Combat Ship, abbreviated LCS) is a ship developed by the U.S. Navy according to the “Forward… From the Sea” strategic concept, responsible for carrying out combat missions in littoral waters. It looks mainly to the needs of various low-intensity operations in the coastal waters of the enemy country, including coping with threats the enemy may present along the coast (for example close-range combat with enemy surface craft, anti-submarine warfare in shallow waters, clearing mines the enemy country has laid along the coast, and so on).

Based on the above design thinking, the littoral combat ship, compared with traditional escort ships such as the Perry class, has much reduced regular armament, uses a hull configuration that takes account of high speed, seakeeping and stealth, and is built of lightweight high-tech materials, so as to be able to carry out combat missions and ensure survival in the near seas of an enemy country full of variables and threats, with the coordination of other forces.

3. The development of future shipborne weapons

Future shipborne weapons may also include long-endurance free-cruising stealth anti-ship missiles and long-range free-cruising homing torpedoes.




III. The Possible Organization of Tactical Formations and Units Carrying Out Future Naval Combat Missions

Because the forms of war to which the various maritime formations are suited differ, the organization of future naval combat may also be completely different. In local wars, the greatest likelihood is still to organize a carrier battle group with the aircraft carrier as the core to carry out combat.

When a general war occurs, stealth ships (including nuclear submarines) may be organized as the main attack formation, with the carrier battle group organized as the auxiliary attack formation. Of course, it is also possible to organize the carrier battle group as the main attack formation and the stealth ships as the auxiliary attack formation, to carry out ocean naval warfare.

Because the effectiveness of attack will be greatly raised, the scale of future land-attack formations will be greatly reduced.



IV. The Development Trends of Naval Combat Employing Typical Missile-Assault Tactics

Missile-strike tactics are the basic tactics of future maritime combat. Their typical form is: first, both sides quickly find out the other side’s combat deployment and intentions by various reconnaissance means; second, with the aim of realizing one’s own combat intention, a reasonable fire plan is drawn up; third, on the basis of this fire plan, one decisive precision strike is carried out; finally, according to the results of the first strike, a supplementary strike is carried out. Because the enemy’s basic forces have been destroyed, the combat purpose is naturally realized.

Combat employing typical missile-strike tactics will show the following characteristics:


(I) Combat Will Be Carried Out Mainly in the Form of Mutual Killing and Wounding by Fire at Long Range

The main course of modern naval combat takes place at ranges of 20–50 kilometers, and although a trend toward long range has already appeared, compared with future combat it is still only the “tip of the iceberg.” The main course of future naval combat will probably take place at long ranges of 100–500 kilometers, and mutual killing and wounding by fire will be the basic form of expression.



(II) The Role of Tactical Reconnaissance Will Be Greatly Enhanced

Tactical reconnaissance provides the basis for the commander to make up his mind to fight. In typical missile-strike tactics, the results of tactical reconnaissance determine the focus and sequence of the employment of fire. Therefore the discovery rate and identification rate of enemy targets and so on should be incorporated into the tactical reconnaissance plan. For this reason, high-precision real-time reconnaissance equipment must be vigorously developed.

In addition, in the contest between “discovering” and “not being discovered,” although at times “not being discovered” also gains the upper hand (for example in the period when stealth technology appeared), seen over the whole course of the contest “discovering” has always held the dominant position in the confrontation.

Concealed reconnaissance (a “discovering of the enemy” that is itself not discovered) may have still more important tactical significance.

Correspondingly, the status of tactical camouflage and anti-reconnaissance measures will also be greatly raised.



(III) The Strike of the Side That Strikes First Will Have Decisive Significance

Future naval combat will be carried out mainly through various missiles. Because the hit and destruction probability of missiles is very high, and especially because, during the cruise of a cruise missile, the commander can still re-allocate and re-plan fire according to the targets newly discovered and determine the best moment of attack, once the strike action begins its result will be decisive.

With the progress of technology, the strike range that in the past had decisive significance for strike action will gradually fade, while the intensity of the strike and the timing of the strike will gradually acquire decisive significance. In a word, a good fire plan will have decisive significance in the future.

The intensity of the strike is determined by the purpose of the combat, the requirements for the combat, the importance of the target and the ammunition situation.

The duration of combat will be greatly shortened, and it will become a truly “short, sharp blow.”



(IV) Compared With Fire Strike, the Status of Tactical Maneuver Will Fall Greatly and It Will Also Become Impossible to Carry Out at Will

Historically, the tactical maneuver of formations (ships) was crucial for evading the other side’s fire, but this maneuver is almost useless for evading missile attack. Therefore the status and role of tactical maneuver in future naval combat will fall greatly. Future tactical maneuver will be shown more as the unilateral maneuver of the side holding the fire superiority.

The formation of the combat situation will be realized more through campaign maneuver.



(V) Combat Will Show Obvious Attrition Characteristics and the Course Will Also Tend to Be Simpler

In the course of combat “attrition” will become the main characteristic. Of course, the side that cannot bear this attrition will be the side that is defeated.



(VI) Combat Will Be Decisive

Combat will be decisive, and any attempt to withdraw or stop the fighting in order to avoid defeat is bound to end in defeat.




V. Development Trends of Other Forms of Maritime Combat

As stated before, the status of the other forms of maritime combat will rise greatly in the future. These forms of maritime combat broadly include sea-to-shore attack combat and landing combat. The corresponding tactics are sea-to-shore attack tactics and landing tactics.


(I) Development Trends of Sea-to-Shore Attack Tactics

According to the type of combat platform, sea-to-shore attack tactics are broadly divided into two kinds, shore-attack tactics of surface ships (including shipborne aircraft carried on carriers) and shore-attack tactics of submarines.

1. Shore-attack tactics of surface ships

Carrier-borne aircraft are at present the most important shore-attack force. Attacks mostly use precision-guided weapons, and their tactics are as described before.

The U.S. Navy’s most advanced Zumwalt-class destroyer is a multipurpose large ship used mainly to carry out attacks on ground targets, and its land-attack tactics can represent the development trend of the land-attack tactics of future surface ships, the attack weapons being mainly naval guns and missiles.

When attacking with naval guns, the distance between the firing position and the target usually does not exceed 185 kilometers. When attacking with missiles, the distance can be somewhat greater. The main difference between the two is that the former has higher continuity of fire and lower cost, while the latter has longer range and is safer for the ship carrying it.

According to the other side’s means of counterattack and speed of reaction, tactics are usually adopted of quickly occupying position, attacking quickly, and moving away at once after destroying the target.

2. The development of submarine shore-attack tactics

The development of submarines: becoming larger has become a clear trend in the development of modern submarines. The full-load displacement of modern attack submarines has already risen from the 4,500–5,500 tons of the third generation after the war to the 7,400–8,200 tons of the fourth generation, and there is a trend toward further increase.

The reason submarines can take part in and carry out shore attack is mainly that their attack weapons have been “missile-ized.” And longer range has also become a clear development trend in the land-attack weapons of modern submarines. Their range has risen from 2,500 kilometers at the end of the last century to about 5,000 kilometers now, and there is a trend toward further increase.

The development trends of submarine shore-attack tactics: concealment, precision and long range.



(II) Development Trends of Landing and Anti-Landing Tactics

1. Development trends of landing tactics

The development of future landing means: besides the traditional landing craft (ships), in order to raise the speed of getting ashore, air-cushion landing craft and ground-effect craft (aircraft) will become important directions of development. Particularly worth noting are tilt-rotor short/vertical take-off and landing aircraft, such as the V-22 tilt-rotor short/vertical take-off and landing aircraft that the U.S. forces are developing and improving. Once equipped in large numbers with the troops, they will give the troops a truly “over-the-horizon” landing capability.

The development trends of future landing tactics are: three-dimensionalization, rapidity and long range.

2. Development trends of anti-landing tactics

In the future the three traditional basic tactical stratagems of “striking the half-crossing,” “striking with the water at his back” and “striking on land” will still be effective. But with the development and large-scale equipping of long-range and ultra-long-range precision-guided weapons, when carrying out “striking the half-crossing” or “striking with the water at his back,” the center of gravity of the strike will, according to the situation, extend forward. A new tactic of “striking the far shore” may even appear.









1. In the 1980s and 1990s, to make up for the shortage of heavy warships at the time, the U.S. Navy also reactivated the Iowa-class battleships Missouri and Wisconsin, “undying veterans” built during the Second World War that had been retired and mothballed for many years, and modernized them, but a few years later they were retired again.



2. Although they were all actively developing this weapon.





Chapter 13 — Summary of the Development of Maritime (Water-Surface) Tactics

From the sea battle of Cyprus in the 13th century BC until now, the development of maritime (water-surface) tactics has a history of more than 3,200 years. Because maritime (water-surface) combat takes many forms, entirely unlike land (ground) tactics, which have only one basic form, the development of maritime (water-surface) tactics has no single unified theme.


Section 1: The Development of Surface-Ship Tactics

Surface-ship combat is the typical form of maritime (water-surface) combat.

The theme of the development of surface-ship tactics is strike (firepower). The whole history of the development of surface-ship tactics has unfolded around how to make one’s own strike (firepower) effective, and how to avoid being destroyed or wounded by the other side’s strike (firepower).

In ancient times, when warships carrying soldiers armed with cold weapons were used in naval combat, the basic problem to be solved was how to get soldiers aboard the enemy ship, and the solution to this problem produced boarding tactics; when rams were fitted to warships, the basic problem to be solved was how to destroy the enemy ship by ramming while not being destroyed by the enemy ship, and the solution to this problem produced ramming tactics. In the early modern period, once smoothbore guns were mounted on warships, the basic problem that arose was how to bring the power of the guns to the maximum on the premise that gun range was very short, and the solution to this problem produced line-of-battle tactics. After rifled guns, armor plate and mechanical power became the basic equipment of warships, the basic problem to be solved was how to gain superiority of fire, and the solution to this problem produced T-shaped tactics; once aircraft were put aboard ships, the basic problem to be solved was how to bring the power of this means of attack to the maximum, and the solution to this problem produced aircraft-strike tactics. In order to fight the other side’s ships at still greater range, people developed precision-guided weapons, and the solution to this problem produced missile-strike tactics. It can be seen that the whole history of surface-ship tactics has unfolded around the theme of strike (firepower), and even where there is maneuver, it is in order to carry out the strike (bring firepower into play) better.



Section 2: The Development of Submarine Attack and Anti-Submarine Tactics

The submarine and anti-submarine warfare are an important developed form of maritime (water-surface) combat.

Submarine attack and anti-submarine warfare are a pair of contradictions. The themes of submarine attack tactics and anti-submarine tactics are directly opposed: the theme of submarine attack tactics is concealment—attack, while the theme of anti-submarine tactics is discovery—attack.

In the early period of the submarine, because submarines could not stay submerged for long and carried few torpedoes, they usually approached the target underwater and, at close range, surfaced and sank the target with gunfire; only when threatened by the other side’s anti-submarine forces did they carry out torpedo attack from underwater. Even when carrying out torpedo attack, they could attack only singly and only under the condition of approaching the target almost exactly abeam. But because the targets they attacked were mostly unarmed transport ships or ships without escort, they still achieved important results. During the Second World War the German Navy adopted group attack tactics (popularly called “wolf-pack tactics”), in which many submarines, under the command of a shore command post, launched attacks on unarmed Allied merchant ships and achieved eye-catching results.

With the progress of submarine communications technology, coordinated attack by small groups of submarines and single-boat attack tactics under remote command will be the main directions of future development, and these tactics (including technology) all develop around the theme of “concealment—attack.”

Against submarine raids, anti-submarine tactics appeared. Anti-submarine warfare in the First World War basically relied on luck of the “blind cat meeting a dead mouse” kind. Truly effective anti-submarine tactics began in the Second World War with the appearance of shipborne radar and sonar.

During the Second World War two typical forms of anti-submarine warfare appeared: surface-ship anti-submarine warfare and air anti-submarine warfare. These also became the basic forms of anti-submarine warfare in modern times and for a period in the future.

Surface-ship anti-submarine warfare uses shipborne radar and hull sonar for detection and uses rocket depth charges and anti-submarine torpedoes and the like carried on the ship to attack submarines.

Air anti-submarine warfare uses airborne radar, sonobuoys and searchlights for detection and uses aerial depth charges, aerial anti-submarine torpedoes and aerial mines and the like to attack submarines directly, or calls in ships to attack them.

Historical experience shows that only by organizing all combat resources into one anti-submarine system can anti-submarine warfare succeed.

After the war, with the improvement in the performance of anti-submarine equipment, the diversification of carriers and coordination between aircraft and ships, with aircraft as the main component and search and attack combined into one, joint anti-submarine warfare will be the main direction of development of future anti-submarine tactics, and these tactics (including technology) all develop around the theme of “discovery—attack.”



Section 3: The Development of Landing and Anti-Landing Tactics

Landing and anti-landing are another important developed form of maritime (water-surface) combat.

Like submarine attack and anti-submarine warfare, landing and anti-landing are also a pair of contradictions, and the themes of landing tactics and anti-landing tactics are also directly opposed: the theme of landing combat is to turn unfavorable conditions into favorable conditions for fighting; the theme of anti-landing combat is to make full use of favorable combat conditions for fighting.

With the appearance of specialized landing means and the accumulation of combat experience, landing tactics developed considerably during the Second World War. Making full use of surprise and relying on absolutely superior forces became two effective typical tactical stratagems, and when there were different types of landing forces, planar landing, vertical landing and the landing mode combining the planar and the vertical were also adopted.

After the war, with the progress of landing means, landing tactics showed a clear trend of development toward verticalization, rapidity and long range. These tactics all develop around the theme of “turning unfavorable conditions into favorable conditions for fighting.”

Anti-landing tactics developed from the original “striking with the water at his back,” which simply resisted at the water’s-edge beachhead, to the combined use of the three basic tactical stratagems of “striking the half-crossing,” “striking with the water at his back” and “striking on land”; with the development and large-scale equipping of long-range and ultra-long-range precision-guided weapons, a tactic of “striking the far shore” and the like may also develop in the future, and these too all develop around the theme of “making full use of favorable combat conditions for fighting.”





Part Three: A Brief History of Air Tactics

Air tactics are the methods of conducting air combat. Air combat is combat that takes place in the air. To be precise, it is combat whose basic combat purpose lies in the air, whose basic combat forces are located in the air, and whose main combat process also takes place in the air,1 a new type of combat that appeared only with the appearance of the airplane at the beginning of the 20th century.

Air combat takes many forms. The most typical form is combat between the fighters (combat aircraft) of the two sides, or between one side’s fighter (combat aircraft) and the other side’s bomber, assault (attack) aircraft or armed helicopter (air-to-air combat for short; this book’s periodization of the history of air combat tactics takes the tactical periodization of this form of combat as its basic frame of reference). Later, attacks by fighters (combat aircraft), assault (attack) aircraft, bombers (fighter-bombers) or armed helicopters on ground (sea) targets, and even assault by transport (helicopter) aircraft carrying troops against ground targets, were also brought into the scope of study of air tactics. Therefore, the “Brief History of Air Tactics” is centered on the history of air-to-air combat tactics but is not limited to it; it includes the history of the tactical development of air-to-air combat and of other forms of air combat.

According to the typical form of air-to-air combat, namely the micro-level relationship of opposition in air-to-air combat, the course of the development of air combat tactics can broadly be divided into two stages: within-visual-range attack tactics (1914 to around 1991) and beyond-visual-range attack tactics (after 1991). The history of the development of air combat tactics can be reflected through these two “steps.”

It should be explained that, to date, almost all histories of air-to-air combat have been written by pilots, which gives them a vivid sense of being on the scene and makes them lively and readable. However, precisely because of this, their viewpoint often starts only from the cockpit of the aircraft, and their field of view is often limited to the small patch of sky seen outward from the cockpit. But, on the one hand, the content of the “Brief History of Air Combat Tactics” includes not only air-to-air combat but also other forms of air combat, and on the other hand, the basic readers of the “Brief History of Air Combat Tactics” include not only pilots and air combat enthusiasts but also researchers of air combat tactical theory and tactical history and some tactical commanders of air combat. Therefore, the field of observation of this book will try as far as possible not to be limited by the small patch of sky seen outward from the cockpit, but to take in the spatial extent of the whole air battlefield; likewise, the research conclusions of this book will try as far as possible not to be limited to how to use the control stick, rudder pedals, machine guns (cannon) and missile launch buttons, but to bring in the division and employment of forces in air combat, the division of combat space and the relationships among them, the use of combat time, and other influences on the course and outcome of air combat.






1. See Jiang Lin, An Introduction to Tactics, PLA Press, 2012 edition, relevant content in Chapter 6.





Chapter 14 — The Emergence and Development of Within-Visual-Range Air Combat Tactics

Visual range (Visual Range, VR) is the distance at which a person can see a target with the naked eye. It is commonly used to describe the state of air combat. When a pilot attacks a target, his relationship to the target is often described by this concept.

A person’s visual range has certain limits. In clear weather the average distance at which a fighter is spotted in the air is about 8,000 meters. In cloud, fog or rain, or at dusk (observation at night is extremely poor and so is assumed to be impossible), visibility drops and the distance at which a target is spotted falls sharply. Of course, because eyesight varies greatly from person to person, some pilots can spot an aircraft at more than 20,000 meters, while others cannot spot one even at 8,000 meters. This determines that the figure above is only an average.

In addition, the distance of visual detection also depends on the size of the target aircraft, its flight attitude, and whether the observer has already seen the target aircraft: large aircraft (such as bombers) are generally spotted at greater distances and small aircraft (such as fighters) at shorter distances; aircraft flying across the line of sight are generally spotted at greater distances, and aircraft flying along it (toward or away from the observer) at shorter distances. If the observer has already seen the aircraft, it often becomes completely invisible only after it has moved off more than 10,000 meters; conversely, if he has not yet seen it, the aircraft may sometimes still go unseen at a distance of only 5,000 meters. At present it is generally accepted that the range of 8,000 meters around the observer is considered the visual range (there is no explicit rule).

In sum, “within visual range” (Within Visual Range, WVR) refers to within the range described above. Within-visual-range air combat is air combat that fighter pilots carry out within the distance at which they can see the enemy fighters.

Within-visual-range air combat is the first stage in the emergence and development of air combat.


Section 1: Early Exploration

October 5, 1914 is a day worth commemorating in the history of air combat. On this day two young soldiers of the French air service, Sergeant Joseph Frantz and Corporal Louis Quénault, flying a Voisin III, flew unhurriedly up to a German Aviatik aircraft that was carrying out a reconnaissance mission over the front line. The Germans either had not noticed the Voisin at all or did not take it seriously, because no aircraft had ever yet shot down another, so the Germans aboard very probably thought there was no need to fear the clumsy French pusher biplane. But the string of bullets that burst from Quénault’s machine gun made them aware of their dangerous situation at once, though it was too late. This fatally hit Aviatik fell out of the sky and became the first victim in the history of war of the struggle in three-dimensional space.

Even before the outbreak of the First World War, people had foreseen the need to control the sky. The British Flying Corps handbook of June 1914 stated explicitly: “It should not be expected that aircraft will be able to carry out their duties unhindered. In war, favorable conditions must be seized through fighting; aerial reconnaissance is of such importance that each side will do everything it can to prevent the other from carrying out aerial reconnaissance.”

Aircraft for this purpose already existed at the time. The Vickers FB5 (FB standing for fighting biplane), called the “Gun Bus,” had been designed the year before, and carried a machine gun. France and Germany had both experimented before the outbreak of the world war with aircraft fitted with machine guns; although the theorists were very enthusiastic, for lack of practical experience no one could say for certain what air combat actually required. The most noteworthy thing may be the prediction made by F. W. Lanchester in an article in Engineering on October 23, 1914: “Even if at a disadvantage in speed, if a high position can be taken at or before the start, the merit of maneuvering ability over the enemy can be gained. The initial height advantage represents the accumulation of potential energy, which can be brought into play when the moment comes… it is likely to become, and will remain, the key on which every air combat tactic more or less depends for success.”

In short, “whoever has the height advantage controls the battle” became, over the next several decades, a self-evident maxim. Holding the height advantage means being able to gain speed in a diving attack, having more chances to catch the other side unprepared, and being able to escape quickly when the attack fails.

During this period the pilots of both sides were trying to develop methods of attacking each other and achieved varying degrees of success. At that time, intercepting the enemy was a difficult problem, and so people often overlooked what later became very obvious: the machine gun as the main weapon. Because carrying a machine gun and ammunition increased the weight of the aircraft and lowered its performance, this was generally held to be unacceptable, and so other ideas had to be found. Rifles, carbines and pistols, as well as slender solid steel darts and small bombs, were all tried on aircraft, but with little effect. An anonymous author in the British Flying Corps, in his report (undated, but almost certainly written in early 1915), put forward some ideas on the weapons problem. He pointed out, quite reasonably at the outset, that a pilot flying the aircraft with one hand and aiming a pistol with the other was not conducive to accurate shooting. It was also difficult to require the whole aircraft to aim at the target in order to get the bullets to hit. From his remarks we may suppose that he flew a single-seat tractor aircraft and used a carbine fixed on a mount, muzzle pointing forward and angled outward by a certain amount to avoid the propeller. The report went on: “There are two methods that may give better results. One is to use a smoothbore gun, firing large quantities of buckshot and chain shot that scatter over a wide area, so that the pilot shoots down the enemy aircraft by pointing his own aircraft at it, and the chances of hitting are greater than with this method (firing a single bullet)… the width of the scatter of the projectiles at a distance of 50 meters should be not less than 6.5 meters, which means that the cone of dispersion at the instant the bullets leave the muzzle is about 8 degrees…”

His second idea was even more ingenious: a small bomb tied to a grapnel hook, hung on a wire 30 meters long beneath a fast-flying reconnaissance aircraft and detonated electrically from the cockpit. The pilot of the reconnaissance aircraft would fly fearlessly above the enemy aircraft and hook the trailing edge of the enemy’s wing with the grapnel. As soon as the aircraft accelerated, the hook would cut through the wing structure to the rear spar, and then he would gently flick the switch and set off the bomb. His unfortunate opponent no doubt plunged down, bombed, while gaping in admiration at his consummate airmanship. Looking back at this report decades later it is of course easy to criticize it. Yet the author was after all quite right on one point: with the weapons then available it was very difficult to get results.

In the first few months of this great war, none of the belligerents had units devoted to air combat. Aircraft were sent out to carry out particular missions, usually singly, and if they met the enemy and were armed, they fought a round. The British Flying Corps was no exception. Each of their squadrons had one or two fast reconnaissance aircraft, and every aggressive pilot was naturally interested in them. Lieutenant Duncan Grinnell-Milne of No. 16 Squadron later wrote: “Through a series of lucky accidents, my duties in the squadron gradually changed from that of an artillery-spotting observer or aerial photographer into that of a fighting pilot.”

Another report of the British Flying Corps of this period had a very attractive title, “Methods of Attacking Enemy Aircraft,” but its content was of little value to a fighter pilot hungry for knowledge. Although Lieutenant Penn-Gaskell listed in the report many suitable firing positions from which to attack different aerial enemies, he did not tell the reader how to get into those positions. Major Raleigh said pilots should always strive to engage the enemy at about the same altitude. Lieutenant Todd held that the machine gun was an excellent weapon, but then added: “…but on a tractor aircraft it is not worth increasing the weight for it, because there are few occasions to use this weapon firing backward, and the attacked enemy aircraft can easily dodge the fire.” Lieutenant Colonel Trenchard, commander of the 1st Wing, recommended at the end of his report developing a pusher aircraft with three engines and two Lewis machine guns.

From the report we see no method of attack at all; it is worth noting because it sets out very clearly the various difficulties encountered in the early period. Perhaps we can draw this conclusion, in Grinnell-Milne’s words: “In that crude and pioneering period, everyone could learn new things and make progress only through his own experience.”

Among these men, some achieved better results than others. The famous French pilot Roland Garros remembered that before the war someone had experimented with fitting an interrupter to a machine gun. Such a device would allow a machine gun mounted at the front of a tractor aircraft to fire forward through the plane swept by the rotating propeller blades. The method was to stop the gun firing whenever a propeller blade turned to the position directly in front of the muzzle. This experiment had been abandoned because of problems with the bullets (the Germans had done similar experiments, with the same result), and so Raymond Saulnier, who was in charge of the experiment, thought of fitting wedge-shaped steel deflector plates on the parts of the propeller blades likely to be struck by bullets. These deflectors could solve the problem of an occasional bullet striking the propeller because of a firing delay, but the efficiency of the propeller was lowered as a result and the load on the engine was increased as well. This risky practice was not adopted in peacetime, but in wartime one could not be so fastidious, and so Garros went to Saulnier and asked for the interrupter to be installed.

After some discussion the interrupter was finally installed. On April 1, 1915, Garros, flying this Morane-Saulnier L, attacked a German Albatros biplane and shot it down in one stroke. One victory followed another, and in the next two and a half weeks Garros shot down 4 more German aircraft, thereby becoming the first fighter ace. But on April 18 his own aircraft was hit as well, and he was forced down inside Germany and taken prisoner.

Garros had become famous in this short and brilliant period, and so the Germans at once examined his aircraft. When they realized the potential of the fixed forward-firing machine gun, they asked the Dutch designer Anthony Fokker to copy it. The engineers under Fokker studied the deflector plates and soon went one better: they designed a practical synchronizing gear and fitted it on their newest monoplane.

Few aircraft have had such an influence on air combat as the new Fokker monoplane. By mid-1915 air combats, although already fairly frequent, were often without result. There were of course exceptions, such as the air combat of July 25 in which Captain Lanoe Hawker won the Victoria Cross. On that day Hawker, flying a Bristol Scout fitted with a Lewis machine gun (which could fire outward and downward clear of the propeller), shot down two German two-seaters and sent a third down in flames. More typical were the occasions described in a letter home by a young German pilot, Oswald Boelcke, who wrote: “When others take off to carry out missions such as artillery spotting, I go up with them, flying near them and covering them from enemy attack. In this way, if French aircraft come, I pounce on them like an eagle, while our other aircraft go on flying calmly and observing. My tactic for attacking the French is first to fly above them and then hit them hard with the machine gun. Those fellows get away fast! Really exciting. I have attacked about 12 French aircraft by this method, great fun.”

Shortly after writing this letter Boelcke shot down his first enemy aircraft, a French Morane, which he brought down after chasing it a long distance. Then Boelcke took delivery of the first of the new Fokker aircraft handed over to his detachment, and from then on his reputation began to rise day by day. The speed of this German monoplane was not particularly fast at the time, but it had good climbing performance and could dive at a steep angle without damaging the airframe. In the hands of two of its greatest pilots, Boelcke and Max Immelmann, this aircraft became a very formidable weapon. The usual methods of attack depended on the position relative to the target when it was first spotted: either to approach stealthily from the blind spot behind and below the target, or (best from the direction of the sun) to dive steeply on the target, the dive being continued until after the attack, when the attacker had passed the target and was below it before pulling out. Of the latter method, Immelmann made an improvement and it became the famous Immelmann turn (see Figure 14.1).

There have always been different accounts of what exactly the Immelmann turn was, but at present it is generally described as: after a diving attack, pulling the aircraft up vertically, kicking the rudder to turn, and taking up a favorable position for attacking again.


[Image — Figure 14.1: The Immelmann turn. A line diagram of two numbered flight paths: a diving attack on a target aircraft, followed by a steep zoom climb that ends in a hammerhead-style reversal above and behind it. Explanation: ① Immelmann dives boldly at the target. ② Opens fire, then pulls up sharply. ③ At the top of the climb makes a stall turn (zoom and stall-reversal), preparing to attack again. Whatever evasive action the opponent took, Immelmann could change the angle of his exit from the stall turn to take up a favorable attack position. Immelmann was the first pilot on record to use the method of vertical maneuver in combat.]



Before becoming a Fokker pilot, Boelcke had flown the two-seat LVG biplane. Flying a single-seat monoplane, he found that while attacking with total concentration he could not keep watch for other enemy aircraft. For this reason he proposed that aircraft should fly in pairs, one aircraft guarding the tail of the other.

As the Germans gradually gained combat experience, they gradually gained confidence in their aircraft as well, and so they attacked more aggressively and held the advantage both morally and materially. The situation of the Entente finally became so serious that on January 14, 1916 the British Flying Corps issued the following instruction: “Until the British Flying Corps has aircraft as good as or better than the German Fokker, it appears necessary to change the tactics used. It is hoped that the Fokker aircraft the Germans are now using can soon be dealt with successfully. In the meantime it should be strictly laid down that every aircraft carrying out a reconnaissance mission must be escorted by at least three fighting aircraft. These aircraft must fly in close formation, and if any aircraft leaves the formation the reconnaissance should be broken off. … From the latest situation it appears that the Germans sortie in units of three or four aircraft, and the German aircraft our aircraft often meet are of this number.”

The Germans had in fact already begun to form specialized combat units, although they had not always flown in combat formations. The new fighters mentioned in the above British instruction began to arrive a week later: first No. 20 Squadron was equipped with the FE2B fighter, and then No. 24 Squadron on February 7 was equipped with the DH2 fighter. The fighters of other squadrons also arrived one after another over the following weeks, and the British Flying Corps soon had a considerable number of squadrons specialized for combat. Both of these new British aircraft were pushers and both were biplanes. Their appearance was similar to the “Gun Bus,” but their performance was much better. France at this time began to be equipped with the Nieuport 11, a very agile tractor biplane with a machine gun mounted on the upper wing firing over the propeller. In level flight these new aircraft had no trouble dealing with the German biplanes, and the German arrogance was soon suppressed. Before 1916 aircraft generally sortied singly, and it was rare for more than three or four aircraft to take part in a flight.

From 1916 formations of 3–6 aircraft began to appear. The problem now was no longer to defeat one enemy aircraft in a single air combat but to defeat an enemy air unit. The greatest air tactician of the time was Oswald Boelcke, often called the “father of air combat.” The eight principles of air combat he drew up in the summer of 1916 have not changed much to this day. The content of the eight principles is introduced as follows:


	Try to obtain favorable conditions before attacking, and where possible fly with your back to the sun. In any kind of war, sortieing unexpectedly is the greatest favorable factor. Eight or nine out of ten aircraft shot down never saw the attacker coming and found out too late. Boelcke’s proposal to attack from the direction of the sun shows that he was aware of this very critical problem, because it allows the attacker to go undetected. Where conditions permit, one can also use the cover of cloud, or approach quietly from the blind spot behind and below the enemy aircraft, to achieve surprise. As Lanchester had already foreseen, height advantage is also a favorable condition. The extra speed gained in a diving attack lets the attacker close rapidly on his prey, so that the other side is caught off guard and cannot take evasive action. Setting a decoy also belongs to this tactic. The decoy is usually a lone aircraft loitering in the air, apparently undefended, while in fact a gang of companions lies in ambush in the direction of the sun 1,500 meters higher, ready at any moment to pounce on the target that has fallen into the trap. In those days when machinery was still not very reliable, fighting over one’s own lines was also a favorable condition, because forced landings in enemy territory, whatever the reason, were always very troublesome. On at least one occasion Boelcke feigned that his aircraft was wounded, lured a careless British aircraft into German territory more than 20 kilometers, and shot it down. This special favorable condition was easier for the Germans to obtain, because the prevailing southwest wind of the time often blew aircraft toward the German side of the front line.


	Once an attack is begun it must be carried through. Resolution was, and still is, the most important quality of a fighter pilot, and morale is the most important factor in war. Breaking off an attack prematurely will gain nothing and will almost certainly bring a fiercer counterattack from the enemy.


	Fire only at close range and only when the enemy is right in your sights. This seems to be known to everyone, but it is not so. Many successful attacks in the First World War were carried out at 25 meters or less. On a shooting range a marksman can get excellent results at several hundred meters. But to try to hit, with a machine gun mounted on a vibrating aircraft, a target that is maneuvering while one’s own aircraft is not necessarily in straight and level flight is another matter entirely. If the attacking aircraft is turning or slipping, it will give the bullets a sideways motion and so they cannot hit the original aiming point. The mounting angle of the machine-gun sight has already compensated for the effect of gravity on the bullets in level-flight shooting. But if a fighter is banked at 90 degrees, the compensation error should be at right angles to the pilot. The last point is that shooting with deflection is very difficult; it requires that there be a lead when shooting so that the target and the bullets arrive at the same place at the same time. This needs such high skill that only a few exceptionally gifted pilots can master it. As Boelcke suggested, all these problems can be solved only by shooting at a distance close enough that they do not become problems.





[Image — Figure 14.2: A typical ruse. A line diagram of two numbered aircraft paths: the attacker (1) is shown firing from outside effective range while the other aircraft (2) makes evasive movements. Explanation: ① The attacking aircraft fires beyond effective range, and the other side makes an evasive maneuver. ② This lets the pursuer shorten the distance.]




	Keep your eyes fixed on the opponent and never be taken in by tricks. This principle can be summed up in two points: first, do not be deceived by any trick of the other side, such as the decoy aircraft mentioned above that lures you into an unfavorable position, and be sure that your opponent is really dead and not shamming. Second, there is a mistake that many pilots of all countries often make, that is, when they lead the other side by 300–400 meters they try to make some maneuver. At this time the cunning pursuer, although far from effective firing range, will still open fire, and the fleeing pilot is often very nervous because of it and instinctively makes an evasive maneuver, so that the pursuer can cut the radius and shorten the distance. The correct thing to do is to fly straight at full speed, because the chances of being hit are very small.


	Whatever form of attack is adopted, it must be carried out from behind. The grounds for this principle are four: first, it is easier to shoot without deflection; second, an attack from the tail leaves more time for aiming and firing, and so the effect is better; third, if the target is a single-seater, it cannot return fire; fourth, the attacker is not easily seen from behind, and even if he is seen he is still in a favorable position to take the initiative. On this question it should be remembered that the attacker usually has to change course before starting the attack, and so has to bank, and the sunlight reflected from the wings when banking is one of the most reliable signals to the other side. Even if the other side is not searching in that direction, it is easy for him to catch sight of the reflection on the wings.


	If the other side dives at you, never try to dodge his attack but go to meet it. This principle is based on the assumption that an enemy making a diving attack must be coming fast, and it would be too late to dodge. That being so, the only countermeasure that can be taken is to turn the nose around and meet him. In this way both aircraft are likely to carry out a fleeting head-on attack on each other. In such an attack, if the other conditions of the two sides are equal, the side with the stronger armament may have a slight advantage. If the attacked side does not have enough time to complete the whole turn, it will at least force the attacker to take a more difficult shot. In either case, the attacked side can show by this that he is not cowed by the attack and is ready to fight.


	When operating on the enemy’s side of the front line, do not forget your direction of retreat. This principle applies to pilots of different levels, but the points they should attend to differ. Among inexperienced pilots, care should be taken to avoid getting lost or running out of fuel and having at last to make a forced landing behind the enemy lines. Among experienced pilots, those carrying out pursuit must keep a close watch for a superior enemy force appearing in their line of retreat.


	In principle, attack in units of four or six aircraft. But when the fight splits into a series of individual air combats, take care not to use several aircraft against a single enemy aircraft. The purpose of recommending group attack is to do the enemy the greatest damage on the first pass, because it is easy to catch the enemy off guard. The reminder is both a warning against mid-air collision and an admonition that one should keep as many enemies as possible busy looking after themselves, with no time to look elsewhere.




Not long after drawing up these eight principles, Boelcke formed the first real German combat unit, Fighter Squadron (Jagdstaffel) 2. The pilots of this squadron were all strictly selected and carefully trained by his own methods. They studied both the flying qualities of their own aircraft and, with captured aircraft, those of the opposing aircraft. Jagdstaffel 2 was stationed outside Cambrai and began operations in September 1916. Far across the front line from Cambrai was the base of No. 24 Squadron of the British Flying Corps, Bertangles airfield. No. 24 Squadron was equipped with the DH2 fighter. Under the command of Major Lanoe Hawker, this squadron had earlier played the main role in dealing with the threat from the Fokker aircraft. Hawker seems to have been more a technical expert than a tactician, though it would have been hard to find anyone more aggressive. In June 1916 his short, forceful combat order was always posted on the bulletin board of No. 24 Squadron, and it read: Attack when you see the enemy! Hawker required his subordinates to be able to make sharp turns without losing height, and the spiral climb was his most commonly used evasive maneuver. He required them to seize every opportunity to engage the enemy, and he himself also flew frequently, which at that time was not considered the business of a squadron commander and was certainly not approved of by his superiors. One of the problems Hawker never forgot was shooting; he was always seeking ways to hit enemy aircraft, and one of his ingenious ideas was an upward-firing sight. After leaving the muzzle, bullets fly along a parabolic trajectory; as momentum is spent and the effect of gravity increases, the curvature becomes more marked. Bullets fired at an angle to the line of flight are subject to the drag of the airstream, forming another parabolic trajectory. Hawker’s calculation showed that, for bullets fired upward at a certain speed and angle, the degree of bend of the trajectory could be reduced by the aircraft’s forward speed, and then the bullets would keep absolutely straight flight over a very long distance.

This method was of course useless in air-to-air dogfighting, but it was effective against reconnaissance aircraft, because an attack on an enemy reconnaissance aircraft generally approaches from 300 meters below and behind it. The German Jagdstaffel 2 was equipped with the new Albatros single-seat fighters, whose maximum speed and climbing performance were much better than those of the DH2. In their many encounters in the air their opponent, No. 24 Squadron, made up for the deficiency in aircraft performance with its aggressive spirit, yet the choice of fighting almost always lay with the Germans, since the old-fashioned British pushers were not good enough in performance to force the enemy to fight. But their fight on October 28 still made the other side look at them with new eyes.

That day two DH2 fighters of No. 24 Squadron met 6 Albatros fighters led by Boelcke, and the latter were soon reinforced by 6 aircraft from another unit. In the unfavorable situation of 1 to 6, the slower British aircraft had no choice but to give battle. The squadron’s combat report read: “After about 5 minutes of fierce fighting, two enemy aircraft collided in the air. A German aircraft dived on Lieutenant Knight, Knight turned left, the German aircraft zoomed to the right, its left wing just striking the right wing of another enemy aircraft that had begun to dive on Lieutenant Knight.” After a further 15 minutes of fighting the German aircraft withdrew from the battle, and the two British aircraft returned safely to Bertangles. The only victim of this fight was Boelcke, who was killed when his aircraft crashed after colliding with one of his own.

Another encounter exactly three weeks later was enough to show how early combats should in theory have been fought. Three DH2 fighters of No. 24 Squadron, led by Lieutenant Andrews (the other two pilots being Major Hawker and Lieutenant Saundby), were carrying out a patrol mission near Bapaume. They found two enemy aircraft below and began a diving attack. Seeing them dive, the German aircraft dived away to the east. The experienced Andrews suspected a trap and searched the sky above. Sure enough, two German aircraft were patrolling above them. Andrews at once broke off the pursuit and, accompanied by Saundby, turned to the right. But Hawker went on with the pursuit, and as a result was attacked by the one acting as high cover German aircraft from behind. Andrews had by this time turned back and successfully fended off the German aircraft’s attack on Hawker, but his engine was almost immediately hit and he had to leave the fight. Saundby used the spiral climb to avoid the enemy’s initial attack, then closed on Andrews’ opponent and shot him down. During this time he lost sight of Hawker and the remaining German aircraft. He escorted Andrews’ damaged aircraft back to his own lines and then continued the patrol alone. By this time Hawker was in trouble. An Albatros was tangling with him, but the pilot of that aircraft was Manfred von Richthofen, who was looking for his 11th victory. They began to fight at an altitude of about 3,000 meters, each trying desperately to win by turning maneuvers. Von Richthofen wrote: “So the two of us, like madmen, circled at maximum rate of turn at 3,000 meters. First we made a left-hand turn and then a right-hand turn, each trying to take up a position above and behind the other. I soon realized that I was not dealing with a novice, for he had not the slightest intention of breaking off the fight. His aircraft had excellent maneuverability, but my aircraft climbed better than his, and I finally succeeded in getting above and behind him. … The circle we flew around each other was so small that I estimate its diameter at no more than 80–100 meters. I had time to watch my opponent. I looked vertically down into his cockpit, and every turn of his head was under my observation. … At last he had to make the decision whether to come down on my side or fly back to his own. After failing to shake off my attack by tricks such as looping, he naturally prepared to adopt the latter course. Just then my first bullets whizzed past his ear; until then I had not fired. At an altitude of about 100 meters he flew a zigzag course in an attempt to escape toward the line and make my attack harder. I seized my moment, followed him down from 50 meters to 30, and fired steadily. About 50 meters from the line a bullet went through his head, and his aircraft plunged.” The written record of this air combat is much more detailed than that of most air combats, and if studied further, quite a few noteworthy things can be found in it.

The first stage of the fight was fairly confused; aircraft often fired wildly before they had even been attacked. In the confusion Hawker and von Richthofen left the other aircraft and began a duel with no third party to interfere. At first each tried to win by turning maneuvers. But an aircraft loses speed when making a sharp turn, and its stalling speed is also greatly raised. A calculation based on the performance of the two aircraft, combined with von Richthofen’s estimate of the turning diameter, shows that their speed must have been 115–120 kilometers per hour, dangerously close to stalling speed. They were therefore forced continually to sacrifice height in exchange for speed, which is why a great deal of altitude was lost in the course of the fight.

To keep height the bank of the turn must be reduced, but that would give the other side an opening. If the reader feels that the estimated speed seems too low, please do not forget that both aircraft completed a full circle in less than 10 seconds. At higher speed the wings would have broken off under centrifugal force. The faster Albatros could leave the fight at any time to escape the attack, but Hawker had no such possibility. Had he happened to break off the fight just when von Richthofen was on the other side of the circle, he would at first have had a lead of about 600 meters of distance. But after another 1,200 meters and 30 seconds, that Albatros would come back to a distance from which it could easily hit Hawker’s tail. His only chance was to fly as irregularly as possible and make himself hard to hit. Had it not been for meeting a crack shot such as von Richthofen, Hawker might well have succeeded in shaking off the pursuit.

From the outbreak of the First World War to the second half of 1916, the main problem of air combat was always finding the best way to fight with aircraft. With the solution of that problem, another requirement now appeared, namely using many aircraft to form effective combat units. The German Flying Corps stated briefly and to the point in an order of October 1916: “The present mode of air warfare has already shown the shortcomings of single aircraft fighting, and so it is necessary to avoid dispersing forces and continuing to fight while at a disadvantage in strength, and to change over to formations of several aircraft, up to the formation of a whole squadron. Combat squadrons must be strictly trained so that they can operate as one tactical unit in close formation, which is also the way they must adopt when carrying out an attack.”

In early combat formations the number of aircraft seldom exceeded 9, the most common being 5–6. Various formations were tried, but the wedge (vee) formation was the most common, and was widely adopted by all the belligerents. On biplane fighters the view forward and downward is fairly good, but the upper wing blocks the view when looking forward and upward, forming a blind spot. The leader flew at the lowest altitude, and the following aircraft were stepped up and out in succession, each able to see the leader clearly from its own position. In addition, the following aircraft had a small margin in altitude, so that when they could not keep up in a turn they could convert height into speed. When the course was changed sharply this could happen at any moment.

Other formations used included the echelon formation, in which all aircraft are placed up and out in succession with the leader as the base, forming a line abreast. This formation is rather difficult to turn: the inner aircraft close the throttle and slow down to make a sharp turn, while the outer aircraft cannot help opening the throttle wide, enlarging the radius, in order to hold the formation.

The single-file follow-the-leader column seems never to have been used, for many reasons. This formation must be stepped down in succession with the leader as the base, so that every pilot can see the aircraft ahead. This means that no one can see clearly the signals sent by the leader. Besides, once an aircraft leaves the formation, it is not easy to catch up with the formation and return to its original position.

The task of the leading aircraft is to search the sky ahead and navigate, while the other pilots keep formation and search the sky above and behind. Once enemy aircraft are found, the leader leads the formation in maneuvers to gain a favorable attack position, best above the enemy and in the direction of the sun. At this time he should try to avoid letting the outline of his formation be easily seen against the backdrop of high cloud, and likewise avoid flying above a lower cloud layer where it would be easily seen by enemy aircraft above, silhouetted against it. Before the moment of attack arrives, he must also avoid flying with the sun at his back. It is much harder for a formation of aircraft to achieve surprise than for a single aircraft. A formation is more easily seen from afar, and the time needed to take up an attack position is also longer, which gives the enemy more time to discover the danger he is in.

Air signals basically consisted of hand signals, colored signal-flare signals and aircraft maneuver signals. Hand signals were of no use in air combat because they were likely to be overlooked by other pilots in the formation. What was often used was colored flare signals, whose typical meanings were: a red flare (if fired by the leader) meant “attack, follow me,” and if fired during air combat meant “break off the fight and re-form.” If fired by other pilots it meant “request help.” A green flare might mean “engine trouble,” and white represented “return to base.” Among maneuver signals, rocking the aircraft gently from side to side meant that the leader was about to make a turn, while rocking it fore and aft meant an immediate dive or climb. The leader’s aircraft had streamers tied to its interplane struts and so was easily recognized in the air, while the deputy leader had streamers tied behind his tail. As for the individual markings of each aircraft, such as red propeller spinners or rudders, these were also tried, and the Germans liked them best, with the result that almost all their reconnaissance pilots adopted colored markings of their own.

Paradoxically, the period when combat formations began to appear was also the time when the star pilots who fought alone were in the limelight; Albert Ball and Georges Guynemer were the two most outstanding of the early period, and in many respects also very typical. Neither ever shrank from opponents who held numerical superiority, and both had their aircraft badly shot up many times. Of the two, Guynemer was perhaps the more reckless, willing to attack from any angle, while Ball often approached carefully and stealthily when he had a chance to attack. Both were experts at head-on attack, which requires extremely precise judgment. Two reconnaissance aircraft approaching head-on 200 meters apart at a relative speed of 290 kilometers per hour would collide in a little more than two seconds. No pilot dared to go on with the attack at closer range than this, except Ball and Guynemer, who were able to hold on, and so could fire at leisure as the opponent pulled away. Ball also used a very bold decoy tactic: he flew level beneath a German aircraft and so lured it into a dive onto his tail. Then Ball, seizing his moment, abruptly pulled up and rolled over toward the enemy aircraft, so reversing the positions of the two. This trick at first sight looks close to suicide, but further study shows that for an experienced pilot it can be done. Until the range closed to 150 meters, Ball was quite safe. His opponent could rarely attack from directly behind; he first had to dive down in a curve. This maneuver had to be done smoothly, with the throttle closed to avoid overshooting, or else with a desperate burst of speed after leveling. While Ball watched the enemy’s pursuit curve he could judge the speed of the enemy aircraft fairly accurately. Judgment of the attacker’s speed is of the utmost importance. As the German aircraft gradually drew near, the pilot’s attention was concentrated on gently handling his aircraft and carefully aiming at his unsuspecting prey. Suddenly Ball pulled up his Nieuport, flipped over, and within seconds had taken up a favorable height and position. If the German pilot was quick-witted and kept up a fairly high speed, he might still escape from the fight; otherwise he was in danger.


[Image — Figure 14.3: A deceptive tactic often used by Captain Albert Ball. A line diagram of an aircraft pulling up in a tight loop above two crossing flight paths, with a second aircraft below at left. Explanation: This maneuver demands boldness and precise judgment. Its success depends on inducing in the enemy a false sense of security and then abruptly pulling up sharply and unexpectedly, so that the hunter quickly becomes the hunted.]



Ball and Guynemer both possessed the qualities fighter pilots generally have: confidence and resolution, flying and shooting skill. To a large extent they also showed another quality, luck. This is not said to belittle their achievements, but is a conclusion drawn from comparing their records with those of other pilots who were more cautious but equally famous. The aircraft of Manfred von Richthofen, René Fonck, Edward Mannock and James McCudden were seldom hit in air combat, while by comparison the aircraft of Ball and Guynemer often came home riddled with bullet holes and limping. Looking back now, it seems that the two of them, unable to draw back under their great fame, had to take risks, until in the end luck was no longer on their side. Ball and Guynemer were killed in May and September 1917 respectively.

Another pilot among the leading scorers was Major James McCudden. The attitude he held was quite different from the eagerness for combat of Ball and Guynemer; his principle was to inflict the greatest damage on the enemy at the least risk. Most of the time he acted as formation leader, but he also often flew alone, usually pursuing high-flying enemy reconnaissance aircraft. Flying a modified SE5 with the best high-altitude performance, the tactic he used was to wait patiently until the enemy aircraft crossed the line, and then to follow behind him, climbing and keeping a certain distance. McCudden made fullest use of the cover of cloud, and his solitary pursuit of an enemy aircraft often lasted nearly an hour. Finally McCudden approached the target from behind and below, and before closing to about 100 meters he would, if possible, always use the smoke on the horizon as a background to cover his SE fighter so that it would not easily be seen. This was not easy to do. The enemy observer stood in a large circular cockpit and by merely bending over could easily see what was below the tail. McCudden therefore waited patiently until the other side was busy carrying out their main task, observation and photography, before approaching, because then their vigilance and lookout were less efficient.


[Image — Figure 14.4: McCudden’s method of attacking a two-seater. A line diagram of two aircraft paths curving in a long S-turn, the attacker marked with numbered positions 1–4 and dashed lines linking each position to the two-seater above and ahead of it. Explanation: ① McCudden approaches the two-seater from behind and below. ② The two-seater turns away so that the observer can fire. McCudden also turns away, staying in the blind spot behind and below the two-seater. ③ The two-seater continues to turn, and McCudden, using the speed advantage of the SE5A, turns the opposite way, continuing to stay in the blind spot. ④ McCudden moves into firing position behind and below.]



Like many other pilots, McCudden never dared to treat the observer’s machine gun lightly and always tried to avoid entering its field of fire. If the enemy in the biplane discovered him, he would turn around and bring the machine gun to bear. At this point McCudden’s countermeasure was to open the throttle and turn in the opposite direction, so as to stay below the enemy’s tail. Then he would turn back and use the speed advantage of his SE fighter to enter the other’s blind spot. The enemy reconnaissance aircraft’s attempt to attack through a turn in one direction failed would usually turn in the other direction. McCudden would then pull up his nose and fire quickly. The enemy pilot’s usual reaction was to dive away. As a result the speed of the enemy aircraft increased sharply, and the slipstream of its propeller blew the observer flat so that he could not use his machine gun. McCudden seized this moment, crept up from behind and, with ease, fired without deflection. Despite McCudden’s brilliant record, he always held that a well-flown biplane was quite capable of holding its own against a monoplane; the first large-scale air battles or dogfights occurred in 1917. This kind of air combat raised two new questions. The first was tactical: whether to fight with the formation as a whole or to fight effectively using the many aircraft in the formation. The second was technical: whether to use fast aircraft to make a quick attack and then break away, or to use aircraft of excellent maneuverability to tangle with the enemy and then defeat him. The technical level of the time could not give one aircraft both qualities.

The solution of the above tactical problem depended on the aircraft with which the unit was equipped. Major Sholto Douglas commanded No. 43 Squadron of the British Flying Corps from January to May 1917; the squadron was equipped with Sopwith “One and a Half Strutter” biplanes, carrying a forward-firing fixed Vickers machine gun, with a Lewis machine gun in the rear cockpit as well. Major Douglas pointed out bitterly that because the aircraft’s performance was poor there was not much choice in tactics. He wrote: “Offensive patrols were carried out in close formation of 5 or 6 aircraft. Because of the superior performance of the enemy’s fighting aircraft, there was seldom a possibility, in carrying out offensive patrol missions, of attacking the enemy’s formations. To induce the enemy to engage, we often had to fly beneath the enemy formation, enticing them to attack one aircraft of our formation; then, when the enemy dived to attack, the observer in that aircraft, with his accurate shooting, would shoot him down. It was a very inglorious way of carrying out an offensive patrol, hard to give any real offensive effect, and it affected morale. But it was the disadvantage in our aircraft performance that forced us to adopt such tactics. It was mainly experience of this kind that made us appreciate deeply the importance of the excellent performance of combat aircraft: superiority in performance means the initiative, which in any kind of war is the most precious asset, morally and materially.”

The equipment of other British squadrons was even worse than that of No. 43 Squadron. The old-fashioned pusher FE2 fighters were still in service, yet a new tactic was gradually taking shape about this time. Its inventor perhaps never knew it, but it was Major Douglas who first noticed No. 25 Squadron using this tactic. Because, when a pusher fires backward, the gunner must stand up on his seat so that his field of fire can clear the aircraft’s propeller, while at that moment the height of the cockpit coaming reaches only his ankles, which is very dangerous, it had in effect no ability to fire backward. The solution was to organize the aircraft into a formation flying in a circle, with each gunner responsible for protecting the tail of the aircraft ahead. To quote Major Douglas: “Only if all the aircraft follow closely, one behind the other, on the tail of the one in front, and keep the circle unbroken, can the enemy be unable to attack the rear of any FE aircraft without meeting fierce fire from another FE; thus in effect a formation was formed that has no rear and no unprotected side open to attack. The leader need only enlarge the radius slightly with each circuit to lead the whole formation gradually back to the friendly side of the front line.”

No. 43 Squadron tried this circle formation and found that, because of the poor forward view of the pilots of tractor aircraft, it was hard to keep the aircraft ahead firmly in view. But the French Lafayette Escadrille applied it successfully and named it after the surname of one of the squadron’s pilots, calling it the “Lufbery”1.

If an attacker entered the tail of any aircraft in this formation, he would come under the fire of the aircraft behind. In this formation the tail of every aircraft is covered, but the aircraft gradually lose height and need to burn a great deal of fuel to deal with a sustained attack.


[Image — Figure 14.5: A defensive circle formation. A line diagram of an oval ring made of two concentric tracks with five small aircraft symbols spaced around it, each following the tail of the one ahead.]



The German Flying Corps had no doubt of the value of formation combat. The first so-called “Flying Circus” was formed on July 26, 1917 under the leadership of Manfred von Richthofen. They merged Fighter Squadrons (Jagdstaffeln) 4, 6, 10 and 11 into Fighter Wing (Jagdgeschwader) 1, with the aim of having an independent large unit able to adapt to the war situation and to be moved rapidly. These German fighter squadrons soon became accustomed to fighting as a whole, and what follows is an account of an air combat in late July 1917 between 6 Sopwith “One and a Half Strutters” of the British No. 45 Squadron and German aircraft.

When four German formations (each of 8–9 aircraft) came, the 6 Sopwiths were carrying out a photographic reconnaissance mission 24 kilometers deep in enemy territory. These German fighter squadrons took up favorable positions in front of, behind, to the left and to the right of the British formation, all with the advantage in height. The order of their attack was outstanding. The first formation dived from the left rear to below the tail of the Sopwiths and attacked at a low climbing angle. Then, while the British attention was concentrated on the lower left, the second German formation at once dived to attack from the right rear. Just as the first two German formations were withdrawing from the fight, the third formation attacked from the upper left and the fourth from the right front at level height, one after the other. These unlucky British pilots, if they were to meet the German attacks, could not possibly keep their formation, and if they could not keep formation, then in the face of the Germans, who held the advantage in both performance and numbers, there was bound to be a danger of the whole force being wiped out. As a result, 3 of the 6 Sopwiths were lost.

If No. 45 Squadron had been attacked by only one German fighter squadron, they could have met it by maneuvering. If a German fighter squadron had split into several small flights attacking in coordination, with only 2 or 3 German aircraft in each dash, the onslaught would have been much milder. But this time they met an entire unit in turn attacks coordinated seamlessly in order of attack, and the British formation was powerless.

The first few months of 1917 were hard days for the British. The new pilots sent up to the front had as little as 15 hours of flying time and no ability whatever to fight in the air. The German Flying Corps had already been equipped with new and improved aircraft such as the Albatros D.V, the Pfalz D.III and the Halberstadt. British casualties were heavy and reached a peak in “Bloody April.” With the arrival of the newest British aircraft, the SE5 and the Sopwith Camel, the situation began to ease, and after better training methods were adopted the situation finally stabilized.

The maneuvers used in air combat by the air forces of all countries were basically the same: the stall turn or Immelmann turn was widely used, enabling the aircraft to turn about quickly within a lateral space of about 10 meters. The barrel roll in a large circle was also sometimes used effectively, because flying along a helical path covers about 60 meters more than flying in a straight line, and an aircraft following close behind, if it does not break off the attack, is bound to overshoot to the front. The loop was generally not advocated, because an aircraft doing a loop moves very slowly at the top and is easily hit. If a loop had to be done, the throttle should be closed in good time on nearing the top. Then, when the aircraft goes over on its back at the top of the climb, pushing the stick causes a stall, and the stall is then recovered at a higher altitude than when the loop began. The spin was trained as a method of evasion and shamming dead. It was often used in air combat to deceive the other side, and sometimes it did not work. Major Edward Mannock of the British No. 24 Squadron once followed a German aircraft down in a spin and kept firing during the spin. In that situation he had no chance of hitting, and when later asked why he fired, his answer was “to make sure of the result.” This principle was correct: the more worried the Germans were, the more likely they were to make mistakes, and in the end he did indeed make a mistake and was shot down.

The German Flying Corps was often criticized for lacking offensive spirit, because their combat units operated mainly on their own side of the front line. The reasons are not hard to find: the German army almost without exception always occupied high ground overlooking the Entente positions, and so the Entente depended much more on aerial reconnaissance than the Germans did. Their observation aircraft had to be protected, and this protection could be provided only by offensive patrols over the German side. A secondary reason was that the German Flying Corps was inferior to the British and French combined in numbers of aircraft, and fighting on its own side of the front line was more economical, because a pilot shot down had a hope of surviving without causing a loss. Since the other side was willing to come looking for trouble, they could well wait at ease for the exhausted enemy, with no need to look for trouble for themselves.

Major Douglas returned to France in September 1917 as commander of No. 84 Squadron. The squadron was equipped with the SE5A. This was an aircraft of great speed and sturdy structure; although not the most agile, Major Douglas held that agility did not matter much. He later wrote: “Judging from the present development of air warfare, combat is carried out mainly with the flight as the unit. What counts, therefore, is the maneuverability of the flight and not of the single aircraft. Provided that an aircraft’s agility is enough to let it keep formation through any maneuver of the flight, then whether it has high maneuverability as a single aircraft is a secondary question. …

After repeated debate, in spite of opposition from those in the squadron who advocated individual combat, we finally made a strict rule that no one, in any circumstances, was to leave the formation, even when there was an obvious chance of easily shooting down an enemy aircraft; whether to attack was decided entirely by the leader. If he carried out a diving attack, the whole flight would dive after him, and when he zoomed away after the attack, even if he had not shot down the enemy aircraft, the other pilots would all zoom away with him, still keeping formation. We found this the only way of keeping the formation from breaking up in combat; otherwise, as soon as air combat began, the formation would fall to pieces and the pilots would each chase enemy aircraft and in the end be defeated one by one. In this way it was in practice naturally only the leader who could often shoot down enemy aircraft. But he was after all the most experienced pilot, and so also the most capable of shooting down enemy aircraft quickly and effectively. Besides, because the other aircraft of the flight formed a protective belt behind him to deal with attack from behind, he could concentrate on destroying the enemy aircraft and had no need to turn his head repeatedly to search in case he was attacked. He could therefore aim and fire more carefully and calmly.”

This hard-and-fast rule of combat was far from universally observed. Many squadrons admitted the benefit of attacking with the formation at the start, but once engaged, the individual pilots would fight unconstrained in their own way until the recall signal was given them. Most German units also acted on this principle. The great majority of results were obtained on the first pass, and the dogfights that followed, although many rounds were fired, scored few hits.

As formations expanded, caution became a matter that had to be taken seriously. Major Mannock’s famous saying, “Always above, seldom at the same level, never fly below,” was put into practice generally. Now back to Major Douglas’s report. He said: “Another lesson we quickly absorbed was that sometimes the challenge should not be accepted; one must always try to put the enemy at a disadvantage and not oneself, and so it is often necessary deliberately not to accept the challenge, to withdraw actively, so that the enemy’s advantageous position is of no use. If the enemy’s advantage is height, we should withdraw, climb sharply, and then turn back to look for the enemy at a height no lower than the enemy’s. Of course, sometimes one cannot help fighting at a disadvantage. For example, when another British squadron is trapped by enemy aircraft with numerical superiority, then however unfavorable the situation, one clearly has to join the fight. But in general we should impose the fight on the enemy and not let the enemy impose the fight on us.”

It is worth noting that just at the time when large-scale air combats frequently occurred on the Western Front, Major Douglas advocated avoiding large-scale air combat as far as possible. His analysis of his squadron’s air combats showed that casualties occurred mainly when the formation had dispersed, and that a formation dispersed more easily when carrying out an attack than when being attacked. He therefore insisted on strict formation discipline. His view of using the squadron as a whole was likewise firm and unshakable. Flight A was the leading assault flight, covered by Flight B, 160 meters higher, positioned to one side about 800 meters away and slightly to the rear, while Flight C served as high cover, in the direction of the sun 3–5 kilometers behind Flights A and B. They joined the fighting of the other two flights only when absolutely necessary.

The large-scale air combats of this period were seldom pre-planned and were often the result of two small formations meeting by chance. For example, first a few Spad aircraft would take part, then an Albatros fighter squadron would come, then a small flight of “Camel” aircraft, until in the end there were 50–100 aircraft wheeling in an airspace about 8–10 kilometers wide. Lieutenant Bill Lambert, an American pilot flying with No. 24 Squadron of the British Flying Corps, described such a scene: “Just then a bright blue aircraft swept past me, he was at my right wingtip only 10 meters away, flying in the same direction as I was. I pushed my nose down, with a bit of right rudder, eyes on the ‘Aldis’ sight. Then I eased off the rudder and drew the stick back a little, and I was lined up exactly. This time there was no getting away, and just at the instant I was about to press the firing button of my two machine guns, I suddenly found something striking around my cockpit, and felt something lightly brush the right collar of my clothes. What was going on? Several jagged holes had appeared in the instrument panel. I twisted around to look and was dumbstruck: a Fokker D.VII with a red nose was about 50 meters behind me, its two machine guns spitting red flame. How had this happened? I thrust the nose of my SE5A down hard, my feet kicking the rudder back and forth without pause. I knew that so long as I flew zigzags at high speed and avoided flying straight, he could not take aim, and he could hit me only by luck. I looked back again, and he was still there. His bullets had not hit me, but I could hear the roar of his guns through the noise of my engine…… Suddenly another SE5A flew over, and the bullets of its two machine guns struck this D.VII one after another; it left me at once and dropped away almost vertically.”

From the above account we can see that air combat was extremely dangerous for every aircraft involved. Lambert’s process of lining up on his first opponent created the opportunity for that Fokker, and nearly cost Lambert his life. Yet while this German pilot went on exploiting the advantage he had gained, he himself had been left in a position open to attack. Lambert had earlier made a general comment on air combat: “From then on, I thought of nothing except saving my own skin.” The remark about self-preservation is entirely right. When only a few aircraft are involved, an experienced fighter pilot can keep a general picture of the whole situation, but where large numbers of aircraft take part this becomes impossible, and survival depends more on chance and less on flying skill. As Captain Cecil Lewis of No. 56 Squadron pointed out: “Except for Ball, most first-class fighter pilots did not get their results in dogfights; they favored safer methods.” On this view, the reasons Sholto Douglas put forward for avoiding the melee and advocating attack by formation seem absolutely right.

Sometimes air combat is unavoidable. When a unit is caught off guard by an opponent determined to attack, the only countermeasure is to fight. On September 15, 1918, over Baralle, the German Jasta 35 spotted a mixed formation of 17 “Dolphins,” “Camels” and SE5As. The Germans, flying 9 of the superb Fokker D.VII fighters under Lieutenant Stark, were eager to show what they could do: “They were about 200 meters below us; we turned with our backs to the sun, and there were no enemy aircraft above, so at this moment we were the highest. We closed on the British aircraft. They evidently had not yet noticed us and were still flying straight, and I gave the attack signal. We pushed our noses over into a steep dive. Schmidt on my left seemed especially eager today, his height almost the same as mine. A ‘Dolphin’ came into my sights. He kept flying straight without a care, and never noticed my approach. 100 meters—80 meters—50 meters, my machine guns began firing—30 meters. This British fighter sideslipped, plunged headlong, its wings trembling and breaking up, and vanished into the abyss below me. Suddenly I found myself among the enemy aircraft. The dogfight had begun. Schmidt had bitten onto a Sopwith (‘Camel’), Stehr and an SE were circling, and the others were fighting a tail-biting battle with the rest of the aircraft.” From this extract we can see that however you may try to avoid a melee, if the enemy thinks differently from you it is sometimes hard to avoid. Dogfighting remained a major part of the air war until the end of the war. By this time two different types of single-seat fighter had been developed successfully, each with outstanding qualities of its own, which gave rise to a dispute over which was the best fighter. One was fast and of sturdy structure, very well suited to sudden attacks from altitude; the other was not as fast but was incredibly agile, and often made sharp turns in dogfights. It was not possible to combine these two qualities any further, mainly because of the difference in engine type. Outstanding maneuverability required a rotary engine, a very short, compact power unit that let the heaviest items on the aircraft, namely the engine, pilot, fuel and machine guns, be crowded into an extremely short space. The drawback of the rotary engine was that its power fell off rapidly above 4,000 meters; since most air combat took place above that altitude, such aircraft were no match for their opponents. Typical aircraft of this kind were the Sopwith Camel and the Fokker triplane. The better type was the fixed engine, which was longer and heavier than the rotary and suited longer and heavier aircraft, only with some effect on maneuverability. Aircraft with fixed engines flew faster than rotary-engined aircraft at all altitudes, and their high-altitude performance was also far superior. The SE5A and the Fokker D.VII were representative of this type. There is no doubt that maneuverability could bring certain benefits in air combat. At altitude, a pilot flying a rotary-engined aircraft could not save himself by diving, nor of course escape an attack by acceleration or climbing. He could therefore only stay and fight. In such a situation the remedy was to be able to turn quickly to dodge the attacker’s fire. In 1917 Harold Balfour, who flew Camels with No. 43 Squadron, summed up the general feeling of pilots of rotary-engined aircraft as follows: “Flying a Camel was certainly safer than flying an SE, although you could not be sure of your wingman, you were more certain of getting away when you yourself were attacked.” Few pilots flying fixed-engine aircraft would agree with this view. By the end of the First World War there was not a single rotary-engined aircraft left in German front-line service, and France used very few as well.

It is worth noting, however, that von Richthofen, the top scorer of the war (80 victories), was glad to use the Fokker triplane with its rotary engine, and so was Werner Voss, one of the outstanding ace pilots in the history of air combat.

On the evening of July 23, 1917, Lieutenant Voss, as flight leader in German Jasta 10, took off in his triplane. The weather was poor: there was a dense layer of cloud at 3,000 meters, and many thinner layers were scattered at lower altitudes. Many groups of aircraft, both German and British, were patrolling in the air. The first to meet Voss was A Flight of the British No. 60 Squadron, whose strength had by then been reduced to two SE5As. Lieutenant Hamersley at once made a shallow diving attack from the forward hemisphere. As Voss passed beneath him, Hamersley pulled up his SE in a steep zoom and a sharp turn. But the triplane outdid him in both climbing and spiral maneuvering, and was already attacking him from about 30 degrees above and ahead. The bullets hit his engine and wings. Just as Hamersley, to get away, went into a spiral descent, his flight commander rushed at Voss’s tail to rescue him. Voss, by now separated from the other aircraft of his squadron, turned sharply onto the tail of the rescuer and shot at the rudder pedal bar of that aircraft, disabling it and forcing it out of the fight. B Flight of No. 56 Squadron, led by the outstanding pilot James McCudden, arrived in time to help. The following is his account of this action: “The triplane was at that moment practically right beneath our formation, and so we dived at astonishing speed. I rushed at his right side, Rhys Davids at its left, and together we came up behind the triplane. The German pilot saw us and turned very quickly in a most uncoordinated way, neither a climbing turn nor an Immelmann turn but a kind of horizontal half-spiral. By this time the German triplane had come into the middle of our formation, and his flying skill was astonishing. This pilot seemed to be firing at all of us at the same time; although I once more got behind him, I could not hold it for even a second. His movement was so rapid and so hard to pin down that none of us could catch him in the sights. At last I spotted a good moment: the enemy aircraft came head-on a little below me, evidently not seeing me. I pushed my nose down, covered the target with the sight, and pressed both firing buttons at the same time. I had barely begun to fire when his nose swung toward me, a burst of rat-tat-tat: his bullets flew past me and through my wings……”

At this point a red-nosed Albatros scout had arrived, evidently doing its best to protect the triplane’s tail, and its pilot’s flying skill was also of a very high order…… Three more SE fighters then joined the fight, C Flight of No. 56 Squadron led by Captain Bowman. The Albatros quietly disappeared; no one noticed where it went, because everyone was busy dealing with Voss. The fight had come down to about 650 meters, at which height Voss could have broken off at any time and climbed away. But he did not; time after time he went back into the melee, and a fight like this could have only one outcome. As he swept across in front of Bowman, he kicked on full rudder without banking, pulled up his nose, fired a short burst while skidding outward, and then straightened out. This brought Rhys Davids right into close firing range behind his tail. He hit: the triplane soon crashed. The man who might very well have become Germany’s greatest air fighter died in the crash like this. He had in fact fought 11 SE5As single-handed for 10 minutes. Three of the British aircraft were later written off completely, two were seriously damaged, and the rest were all riddled with bullet holes. This fight was an outstanding example of a maneuverable aircraft holding off faster but less agile ones, but it was an exception and not the general case.

We can easily sum up the contest between speed and maneuverability. A rough glance through any biography of this period shows that of every 5 pilots shot down, probably 4 never saw their attacker, or saw him too late. In ordinary weather conditions an aircraft can be seen at a distance of 3–5 kilometers, and a formation can be seen from farther still. Fast aircraft like the SE5A shortened this distance in the air faster than agile aircraft like the “Camel,” and so had a better chance of catching an unprepared opponent off guard; most air combat victories were won through this factor of surprise.

Many victories were also won in dogfights, but as we have seen, surprise remained the main factor. If the enemy’s first burst hits, even the best maneuverability is of no help. We can therefore conclude that speed, combined with a good rate of climb that allows a height advantage to be gained, was the most important quality of a combat aircraft in the First World War.



Section 2: Air Combat in the “Quiet Period”

After the First World War ended, the German Air Service was declared disbanded, and the strength of the British and French air forces was also greatly cut. The hard-won experience of fighter pilots was distilled and written into textbooks. With the pressure of war removed, many ideas could be tested at leisure, the good ones adopted and the less good ones discarded. As Harold Balfour said some 60 years later, while the war was still going on they had been too busy fighting to explore subtle tactics.

The British Flying Corps had become the Royal Air Force in 1918, and in 1922 the first RAF training manual was issued. Let us look through the manual’s chapters on air combat. The wedge formation had become a standard formation; it lets the other members of the formation see the leader clearly. It was also the best formation for flying in cloud, which was especially important for Europe, where the weather is often bad, because it was entirely useless if the leader came out of the cloud and the others were lost. One advance of the war was the adoption of clearly distinct small sub-units in the formation, which could fight independently when the main formation was unavoidably scattered.

Standardization of communication was carried out by the leader through the movements of his aircraft. Hand signals were no longer encouraged, and signal flares were judged unsuitable for single-seat aircraft. Typical means of communication were: swinging the aircraft sideways meant “close up,” a sharp pitching up and down meant “spread out,” a brief shallow climb meant “turn about,” and banking twice in the direction of the turn meant “change direction,” and so on. The simple turn was still in use, requiring the outside aircraft to accelerate and cut the radius, losing height if necessary and then climbing as soon as possible to regain position in the formation. In training, pilots also learned the method of the crossover turn (see Figure 14.6), which was much better than other methods for making a 90-degree turn. All aircraft fly at the same speed and exchange their positions in the formation during the turn, the pilot on the inside of the turn pulling back on the stick and passing over the aircraft corresponding to his own to avoid collision.


[Image — Figure 14.6: Crossover turn. A line diagram of five numbered aircraft flying side by side at the top, whose curved flight paths sweep to the right and cross one another, ending in a staggered line of five aircraft on the right with their positions exchanged.]



This turning method needs many rounds of training to master, but it is far superior to the simple turn. With so many advantages, it is astonishing that it was not adopted, and was picked up again only by the Germans during the Spanish Civil War.

The 180-degree turn clearly had a combat need. The simple turn is too slow: the aircraft on the inside are slowed almost to stalling speed while those on the outside are still left behind. The double crossover turn is very complicated, and pilots’ attention is often wholly on holding formation, leaving no time for lookout. The method finally adopted was for the leader to make a sharp left turn while the rest made Immelmann turns outward, and then re-formed as quickly as possible. The defensive circle formation was also adopted as a standard tactic, requiring pilots to be able to form it as quickly as possible when on the defensive. It can be seen that, apart from the crossover turn, there was nothing new in this manual. This turning method was almost certainly worked out during the First World War, but it was extremely hard to spread to front-line units, because in wartime there was no time to practice complicated maneuvers. The manual stressed three basic principles: (1) victory can be won only by showing a genuinely offensive spirit; (2) every attack must be pressed home with a firm determination to destroy the enemy; (3) surprise should be fully exploited wherever possible. It was recognized that air superiority could be won through the cumulative effect of a series of material and moral victories, that is, by relentless attack to build up an overall advantage. Absolute air superiority could be had only after the enemy had been completely destroyed, which was unlikely to be possible, and a local concentration of the enemy could always temporarily reverse the overall situation.


[Image — Figure 14.7: The 180-degree turn. A line diagram of five numbered aircraft flying side by side up the page, whose paths make nested hairpin turns and come back down the page in reversed order; an arrow marked “original heading” points up.]



Listing surprise as the third basic principle bears out the fact noted earlier that most pilots who were shot down never saw their attacker. Von Richthofen and others often spoke of chivalry in the air. In fact this spirit was extremely rare. Surprise is the stock in trade of the assassin, not the knight; it is ambush, not honorable battle.

Pilots were told to use their past experience, and the sun or cloud, to approach enemy aircraft stealthily without being seen. Special stress was laid on using the enemy aircraft’s blind spots, of which biplanes had quite a number at that time. The blind spots of a formation are harder to find, but certain angles are still more favorable than others. The best angle is approaching from below, though there is no future in climbing beneath an enemy fighter formation. The best firing range was agreed to be the closer the better, so long as there is no danger of collision, and the best firing position is dead astern. The manual’s section on air operations devotes a great deal of space to single-aircraft combat; though this part is useful, in a period when fighting in formation was generally advocated it is somewhat divorced from reality.

For effective lookout, stress was laid on having specialist knowledge of aircraft recognition. The first thing is to discover and identify the enemy aircraft, which gives the pilot the few vital seconds in which to seize the initiative.

In 1921 a book by the Italian General Giulio Douhet, called Command of the Air, was published, making him an internationally known advocate of air power. Since Douhet really did at one time have considerable influence on military aviation thought, it is necessary to see what exactly he said and why. Even in translation, Douhet’s work is a clear and easily understood book, thoroughly reasoned. His views are argued repeatedly so that the reader remembers them, and the vague prophecies satisfied people who were deeply worried about mankind’s future. Many of the arguments were obviously correct, and so concealed many of the flaws in the book. Douhet predicted that a nation with the necessary air power would win the war of the future in a few days, by using aircraft to drop high-explosive bombs to destroy buildings, incendiary bombs to burn the remaining rubble, and gas bombs to prevent people from fighting the fires, thus ensuring the thorough destruction of the target. He also predicted the dropping of bacteriological bombs, although no one was working in that direction.

Douhet envisaged that the targets worth attacking were generally concentrated in an area about 500 meters in diameter. Sending only 10 aircraft, each carrying 2 tons of bombs, to drop them evenly from 3,500 meters with skilled crews would destroy such a target completely. His calculation rested on assumptions of extremely high accuracy, evenly scattered bombs and no duds, which even by the standard of 60 years later would be hard to achieve. He therefore fixed the optimum force at 10 aircraft. Against air raids, the most basic method of defense was to destroy the enemy on the ground.

Douhet pointed out that there should be a force of 1,000 bombers, able to destroy 50 targets a day. Land and sea forces would be defeated from the air, and their lines of communication, bases and supplies destroyed in the first days of the war. If the destructive capacity of the force he proposed really reached the required level, his view might be correct. The order in which targets were attacked was decided by the air force, and the air force would take no action to support ground forces. For this reason the air force stood independent of the other services.

General Douhet had not failed to consider the possibility of enemy defensive measures, but he basically did not take them seriously. His contemptuous attitude toward anti-aircraft guns was not without reason, given the technical level at the time. More surprising is that he also did not value defensive fighters, for two reasons. The first was the difficulty of interception. A warning system covering the protected country in breadth and depth would have to be built, and the observation reports then passed to a central control section for analysis, where the approximate speed, altitude and heading of the incoming aircraft were marked on a chart. By the time the defensive fighters were sent up to drive off the enemy aircraft, about 10 minutes had already passed, and climbing to a certain altitude took a further 10–15 minutes. By then the incoming aircraft might have changed heading and be at some point within an area of not less than 4,000 square kilometers. Whether the defending fighters could find the incoming aircraft therefore depended entirely on luck. Douhet’s 50 aircraft, flying zigzag courses, could quickly overwhelm this warning system even in broad daylight.

In any event, the chance of a lucky interception still existed, but such an interception would meet the resistance of heavily armed escort aircraft. Douhet held: “High speed in aircraft is often bought at the cost of sacrificing load capacity. So we are satisfied if aircraft with large load capacity have moderate speed. … Therefore the bomber should be an aircraft of moderate speed; because it receives the protection of combat aircraft, it need not sacrifice load for the speed to run away or evade enemy attack. What decides victory in air combat is firepower. Speed is used only to catch the enemy or to get away from him, and that is all. An aircraft with powerful firepower and low speed, able to clear the way by its own armament, can often defeat a faster pursuit aircraft.”

Douhet wanted his heavy escort aircraft to be slightly better than his bombers in speed, ceiling and radius of action, but he also said: “In general, the difference between this type of aircraft and that type should be extremely slight, which means that the combat aircraft should be able to carry heavy loads as the bomber does. … This increase in the combat aircraft’s load should be applied to increasing firepower and, if possible, armor protection. … An aircraft designed and built on this principle should in theory be stronger in firepower than any existing pursuit aircraft.”

To sum up, what Douhet wanted was a bomber with a load capacity of 2 tons, which could carry machine guns, gunners and armor in place of bombs, with as many as 6 gunners per aircraft. After the enemy air force was destroyed, these aircraft would be converted back into bombers. In the revised edition of Command of the Air, written in 1927, he went further, declaring that all aircraft should be of one type, called the battle aircraft.

Under the influence of Lord Trenchard, the Royal Air Force pursued the principle of independent action more thoroughly than any other air force, and was closer to Douhet’s view. But it was unwilling to give up the idea of fighter protection altogether, and reorganized on the basis of one fighter squadron for every two bomber squadrons. The Italian and French air forces were also influenced by Douhet’s ideas. Most noteworthy were some large, fast, multi-seat combat aircraft designed in France, whose design embodied Douhet’s multi-role theory. Unaffected were the United States, the Soviet Union and Japan, whose air arms remained subordinate to the ground forces. The new German air force at first took a somewhat compromise attitude, basically to meet the needs of the army, but with an independent strike capability. Some think Hermann Göring was inclined toward complete independence, and was forced to straddle two boats only because he had to give his all to securing the operational principles of the blitzkrieg.

If most bombers could reach the target area and inflict heavy damage on the enemy, then forming an effective strategic bomber force still seemed a good policy. Although the degree of destruction Douhet predicted was far beyond the technical level of his time, winning the war by bombing the people into despondency was evidently still possible. Some defense against it therefore had to be devised, and the only available means was the defensive fighter. The RAF in particular concentrated its effort on countering the bomber threat, and, as the next chapter describes, in doing so forgot many lessons of past wars.

Aviation technology made major advances in the late 1920s and early 1930s. Engine power increased, and the use of superchargers let engines produce greater power at altitude. Efficiency improved with the adoption of the monoplane layout, retractable undercarriages and enclosed cockpits. All these innovations raised the speed of aircraft, letting them fly higher than in the First World War. Armament increased and firepower was therefore stronger. For fighters, however, the most important development was radio. Pilots could from then on talk to each other in the air and receive instructions from the ground.

We take radio telephony for granted today, so it is hard to imagine how greatly it spurred the development of fighter tactics. Ground control organizations could guide fighters toward enemy aircraft the eye could not see, a leader could give specific orders to his wingmen in flight, and several formations beyond visual range of one another could coordinate their attacks by radiotelephone. Most important of all was perhaps the ability to use it to warn friendly aircraft of surprise attacks. At first radiotelephony had its problems: speech was distorted, and the pilot had to know more or less what the other party was generally saying in order to understand, so a great deal of listening training was necessary. Over time radio sets improved, but errors in reception could still occur. About this time code words began to be used to simplify spoken language. For example, the RAF used the word “bandit” for enemy aircraft and “bogey” for unidentified aircraft. They also assigned radio call signs to each fighter squadron, at first the names of flowers. Later, because a certain fighter squadron commander firmly refused to admit to being “Pansy Leader,” flower names were no longer used as call signs2.

In the mid-1930s the specter of war reappeared dimly. Over the past decade, idle theorizing had caused people to doubt the real role of the fighter. The technical advances described above also benefited bombers, and the fighter’s traditional performance advantage was by now very limited. A fighter making an interception, if it arrived at the position where the bomber had been reported even 3 minutes late, would fall behind by several kilometers and need to fly a long way to catch up, which was obviously unacceptable. The only way was for fighters to fly continuous air patrols, but no country had enough fighters to carry out such patrols effectively. The first consideration was therefore to have an effective early warning and reporting system. Given an effective control system, the problem could be considered from two aspects: could defensive fighters stop the bombers? Must they deal with the escorting fighters? On the first, the answer was very clear: bombers could cause enormous destruction, so their designs must be stopped. The answer to the second was equally clear for countries bordering a potential enemy: their fighters would certainly have to fight the enemy’s fighters. For the RAF, separated from the potential enemy by many kilometers of sea, the main consideration appeared to be having a force to deal with bombers. At that time, the idea of single-seat, single-engine fighters with enough range to escort bombers was absolutely unimaginable.

On July 21, 1936, a Spanish Nieuport NiD 52 shot down another Spanish aircraft of the same type, and from then on the skies of the Northern Hemisphere began 9 years of continuous unrest.

Although the Spanish Civil War appeared as a war between the legitimate government and rebels, in substance it was a conflict between two ideologies, socialism and fascism. It thus naturally became the testing ground for confrontation between the chief advocates of the two creeds: Stalin’s Soviet Union supporting the legitimate government on one side, and Hitler’s Germany and Mussolini’s Italy supporting the fascist rebels on the other. The first German fighters to arrive in Spain were Heinkel He 51 biplanes. These were handed over to the Spanish rebel pilots but achieved nothing, so German instructors took over the aircraft and flew combat missions themselves. The flying units Italy first sent were equipped with Fiat CR.32 fighters, flown from the start by Italian volunteers, who kept legal status by being transferred to the Spanish Foreign Legion. The government side (who preferred to be called Republicans) had a motley assortment of aircraft, mainly of French design. Their volunteers of all kinds, from a dozen or so countries, lacked training and organization and were helpless against the well-trained German and Italian pilots. The Soviet Union therefore began to provide aid, and Polikarpov I-15 and I-16 fighters flown by Soviet volunteers arrived in Spain in October 1936.

Generally speaking, the air war over Spain was in direct support of ground forces. Air combats were fairly frequent, and in the early stage differed little from those of the First World War, the main difference being the fast monoplane bombers, including the Soviet SB-2 (Tupolev SB), the German Do 17 (Dornier) and He 111 (Heinkel), and the Italian SM.79 (Savoia-Marchetti). For fighter pilots to intercept these aircraft required very early warning, or, to a great extent, luck. Italian aircraft losses partly illustrate the difficulty of such interception. Compared with CR.32 losses of nearly 25%, the SM.79s sent to support Spain lost only 8%. Polikarpov’s I-16 was at the time the newest fighter in service in the world. It was a low-wing monoplane, with a maximum level speed of 450 km/h, able to climb to 5,300 meters in a little over 6 minutes. Against German and Italian biplanes the I-16 was an extremely formidable opponent; however, as a combat aircraft it had serious faults. The I-16 had a stubby fuselage only 6.5 meters long and a wingspan of less than 9.6 meters. Its moments of inertia about its three axes, pitch, yaw and roll, were all very small, so that the aircraft was very unstable at low speed and high altitude, and only the most experienced and confident pilots could draw the I-16’s maximum combat capability from it.

On the rebel side, the He 51 was no match for the two Soviet fighters, but the CR.32 had enough agility not to be beaten in air combat. It was armed with two 12.7 mm Breda-SAFAT machine guns, stronger firepower than its opponents, and in theory it had an advantage in head-on attacks. This heavy machine gun’s range and caliber let it make effective attacks earlier than the Soviet aircraft armed with 7.7 mm machine guns. But with closing speeds above 150 meters per second, such an advantage was negligible.

In the spring of 1937 the German Me 109 arrived in Spain, gradually replacing the biplane He 51 fighters and taking part in the frequent air combats.

It is necessary to introduce the Me 109 (also called the Bf 109) fighter specially (see Figure 14.8); it was one of the best fighters in aviation history.

The Me 109 was the Luftwaffe’s main fighter of the Second World War. Designed in the mid-1930s by Willy Messerschmitt, chief designer of the Bayerische Flugzeugwerke (Bf for short, which is why it is also called the Bf 109), it was Germany’s first single-engine, single-seat, all-metal monoplane piston fighter. Its chief feature was its high maximum speed: on April 26, 1939 it set the then world speed record for piston-propeller aircraft, 755.138 km/h. Besides the original model, the Me 109 was developed into more than a dozen variants from A to S, containing nearly a hundred sub-variants. Over 23 years, a total of 33,000 were built in Germany, Spain, Czechoslovakia and elsewhere, of which Germany itself built 30,480. This is rare among the records for the output of a single type in world aviation history.


[Image — Figure 14.8: The Me 109 (Bf 109) fighter. A photograph of a camouflaged single-engine fighter banking in flight, seen from above and ahead.]



The first Me 109s were allocated to the 2nd Squadron of the 88th Fighter Group, led by Lieutenant Günther Lützow (in fact only a flight). Although at first there were only 6 aircraft, what happened as Me 109s gradually arrived was destined to change fighter tactics completely.

Follow-on aircraft arrived very slowly, and the maintenance problems brought by the first operational use of a new type made sure the number available would never be great. So Lützow and his successor, Lieutenant Joachim Schlichting, both faced the problem of how best to use these so few new fighters. Before this, the smallest fighter unit was a wedge or echelon formation of three aircraft. With the limited number of Me 109s this was hard to do, so the pair appeared. Practice gradually showed that two aircraft fly best in line abreast, about 200 meters apart. This pair formation has three benefits: each pilot, by searching only the inside direction, can observe the blind spot behind and below the other pilot. If one aircraft is attacked from behind, the pilot can break outward, and his comrade can turn in the same direction, and if the enemy keeps pursuing, the second Messerschmitt will get onto his tail. If No. 1 makes an attack, No. 2 is in a position very convenient for following behind to cover, letting No. 1 concentrate on attacking without worry about his rear. It can be seen that the loose pair formation was much superior to any previous fighter formation. As Me 109s grew in number, they began using two pairs, a four-aircraft formation, thereby doubling the formation’s combat power and alertness while greatly reducing the chance of being caught off guard. Later, when a squadron of 12 aircraft went out together, they formed three four-aircraft formations flying in line abreast or in column. No formation could be better than this one, and in the next few years it was adopted by the air arms of all the major countries. The four-aircraft formation was at first not easy to change heading in combat. Since the innermost and outermost aircraft were 600 meters apart, large changes of heading could be made only gradually. This problem was later solved by Lieutenant Werner Mölders, who invented the crossover turn. This turning method still needs practice to master, but because the intervals between the aircraft are large it is not very difficult. For four aircraft in a near line-abreast formation 200 meters apart, a crossover turn is much easier than for five or seven aircraft in an echelon or wedge formation 30 meters apart.

The German air force evidently gained the greatest tactical benefit from the Spanish Civil War. The Italians adopted the tactics best suited to their slow but very agile Fiat aircraft in swirling dogfights against fast but less maneuverable enemy aircraft, and were satisfied with the results achieved. The Soviets, because of the Fiat’s good turning performance, were to some extent forced to adopt dive-and-zoom tactics. They also noticed the German method of fighting and so began to adopt a four-aircraft formation of their own. But their aircraft had no radio, so the intervals between aircraft were fairly close. In 1938 it was suggested that all Soviet fighter units adopt four-aircraft formations made up of two pairs, but many pilots who had fought in Spain disappeared in Stalin’s purges, and the suggestion was never put into effect.

Meanwhile, several thousand kilometers to the east, a war was being waged between China and Japan because of the Japanese invasion. After the brief conflict of 1932, a peace lasting 5 years was barely maintained, and full-scale war finally broke out in July 1937. Thanks to the excellent performance of their aircraft, the well-trained pilots and the vast disparity in numbers, the Japanese soon gained the upper hand.

Aircraft with excellent performance mainly meant the Type 0 fighter.

The Type 0 fighter was the main fighter of the Japanese Navy in the Second World War and the Pacific War. It was designed starting in 1937 by Jiro Horikoshi, the famous designer at Mitsubishi Heavy Industries, and first flew on April 1, 1939, built by Mitsubishi. The Type 0 was formally adopted by the Japanese Navy in 1940 (Shōwa 15), which happened to be the year 2600 of the imperial calendar, and the last two digits were exactly “00,” so it was called the Type 0 fighter; its formal name was “Type 0 carrier-based fighter,” abbreviated to Zero. Its most important feature was its light weight. In the early part of the war the Type 0 overwhelmed American fighters with its high rate of climb (good at medium and low altitudes below 6,000 meters, worse at high altitude), small turning radius (clearly better than its early main opponents, the F4F and P-40, and on a par with its later main opponents, the F4U, F6F and P-47/51), high speed [maximum speed 571 km/h (at 6,000 meters), clearly faster than its early main opponents, the F4F and P-40, but inferior to its later main opponents, the F4U, F6F and P-47/51] and long range (3,000 km). By mid-war the Americans, having captured a Type 0, had mastered its weaknesses of insufficient structural strength and thin armor, and especially after using new fighters, the Type 0’s advantage was lost. American pilots even jokingly called it the “aerial lighter,” and by the late war it became the main aircraft of the “Kamikaze” suicide attack units.


[Image — Figure 14.9: The Type 0 fighter. A photograph of a dark single-engine fighter in flight, with a smaller aircraft visible behind and above it.]



The Soviet Union set up a volunteer force to support China, but with little effect; the fiercest air battle took place in April 1938. The Japanese undoubtedly had the upper hand in these engagements, but the results they reported were not free of exaggeration. Take April 10 as an example: 12 Type 95 fighters led by Major Teranishi met 30 Polikarpov I-15s, and later claimed to have shot down 24 of the other side’s aircraft in half an hour of combat. Three weeks later, 30 Japanese fighters fought 80 Chinese aircraft over Hankou, claiming 51 shot down for the loss of only 2. Exaggerated claims are always a feature of air combat, but even where Japanese aircraft and pilots held complete superiority we should treat their announced results with caution.

The following year Japan and the Soviet Union clashed, and the air fighting was more intense than ever before; in 4 months Japan claimed to have shot down 1,260 Soviet aircraft, and the Soviet Union declared 660 Japanese aircraft shot down. It is quite interesting to compare this with the loss figures admitted by both sides: 168 for Japan and 207 for the Soviet Union. More interesting still, the same Japanese source listed the losses for each engagement, yet the total came to 223. During the fighting the Soviets were equipped with the Type 17 I-16. This type had 9 mm armor to protect the pilot, and Japanese fighters armed with light weapons found it hard to shoot down. Soviet pilots used dive-and-zoom tactics against their agile opponents with great success. The I-16 carried two 20 mm ShVAK cannon, and just a few hits could severely damage the light Type 95 and Type 96 fighters.

The Soviet approach had a great influence on many Japanese pilots. The design philosophy of Japanese fighters had always put maneuverability first. To that end they lightened their aircraft as much as possible, and armor, self-sealing fuel tanks and even radio equipment were all omitted. Anything that affected the aircraft’s turning in the smallest possible radius could be left out. Now the situation had changed: many pilots wanted their aircraft to fly faster, even at the cost of maneuverability. They wanted self-sealing fuel tanks and 12.7 mm machine guns or 20 mm cannon of greater penetrating power. Some even hoped to make the hit-and-run tactics Major Douglas had advocated 20 years earlier the standard tactic. But to the Japanese high command this was almost heresy. In their view a fighter was an aircraft that fights, that is, one able to maneuver and defeat an opponent and shoot him down in air combat. Good maneuverability made the aircraft less likely to be hit and so reduced the chance of being shot down. But since the Japanese pilots’ kill ratio in air combat often exceeded 10 to 1, it is understandable that Japanese commanders tended to hold on to their subordinates’ tried and effective tactics. We have described what the countries that fought in Spain and China gained. Only three major air forces in the world had not taken part. The United States stood aside, holding to isolationism. For Britain and France, the storm was about to break. France, feeling quite safe under the supposedly impregnable Maginot Line, had its air force ready to be refurbished on the basis of 1918. Tactically their basic fighting unit was the patrol section of three aircraft, and they thought air combat was still possible.

As we said in the previous chapter, the RAF was preparing to deal with a quite different threat. British bombers intended to raid Germany in close formation, concentrating the fire of the multiple machine guns in their power-operated turrets to drive off German fighters. That German bombers might do the same was unexpected, and this was where the main threat to Britain lay. As for the prospects for air combat, little serious thought was given. As the 1938 Training Manual, Chapter 8, “Tactics of Air Operations,” pointed out: “High-speed maneuvering in air combat is not yet possible, because of the effect of gravity on the human body during sharp turns at high speed, which can cause temporary loss of consciousness. … A single-seat fighter at high speed can be limited only to attacks of various forms from more or less astern.”

Attacks in the rear hemisphere used the “pursuit curve.” A fighter with fixed machine guns, unless it starts the attack from dead astern at the same height, must keep its sight on the target throughout the approach, which forms a curved track in the horizontal plane, the vertical plane, or any compound of the two, so that the fighter arrives dead astern of the target for a shot without deflection. The drawback of the pursuit curve is that if begun too early, the position astern is reached beyond the weapon’s effective range, resulting in a stern chase. It might seem a little odd at first glance that the RAF was set on shooting down enemy bombers and almost wholly ignored other targets. But we should not forget that bombers were not only the main threat to the British Isles, but that the general opinion at the time was that bomber formations without escort were fully capable of breaking through the fighter opposition to reach their targets. The rear-firing machine guns of bombers were thought to be much more formidable than they actually proved. The reasoning was as follows: suppose a bomber flying at 400 km/h is pursued by a fighter at 480 km/h, both equipped with the same weapons and opening fire simultaneously at a range of 600 meters.


[Image — Figure 14.10: The pursuit curve. A line diagram of three fighters approaching a bomber on the right along curved tracks that straighten into its line of flight from above, level, and below, with dashed lines marking the aim lines.]



Figure 14.10 is a typical pursuit curve, showing both the effect of gravity on the flight path and the tendency to take up position astern too early.

Because of the different relative speeds and firing directions of the two aircraft, the bullets fired by the fighter fly 880 km/h faster than those fired by the bomber. This situation favors the bomber, because the air resistance acting on the fighter’s bullets is almost twice that on the bomber’s bullets, so the fighter’s bullets slow down very quickly. The bomber is flying away from the bullets fired by the fighter, while the fighter is flying toward the bullets fired by the bomber. When fire is opened at a range of 550 meters, it is as if the fighter were firing at over 650 meters beyond its effective range, while the bomber would be firing at only about 400 meters. This is because of the different flight times of the bullets. Finally, the fighter, flying toward the bomber’s fire, will have the impact force of any hit increased because of its own speed, while if the bomber is hit the impact force will be reduced. Whether this theory is correct could be proved only in practice.

The RAF worked out a method of dealing with bombers on both the technical and the tactical side. Technically, the “Spitfire” and “Hurricane” fighters were fitted with 8 machine guns, which fired over 300 rounds in a two-second burst. No bomber then existing could survive being hit by such fierce fire.

Tactically, “Fighter Command Attack Tactics” were adopted as the formal method for dealing with bomber formations, with the section of three aircraft as the basic combat unit. Fighter Command took the three-aircraft section as the smallest combat unit; two sections formed a flight, and 3 flights a squadron, 18 aircraft in all, but a squadron seldom sent out more than two flights at a time.

Fighter Command’s No. 1 Attack was used against a single bomber. After spotting the enemy aircraft, the leader would order “Prepare for Number One Attack.” His section would deftly change into line astern, and the leader would try to get into a position 700 meters behind the enemy aircraft, slightly below it. Then, when the order “Number One Attack, Number One Attack—follow me!” was given, the leader would climb at a shallow angle toward the enemy bomber and open fire at 350 meters. After finishing the attack the leader broke away outward and downward, at the same time as the section’s No. 2 aircraft entered firing position, and then No. 3 attacked in due course.

No. 2 Attack was for dealing with 3 bombers with two sections of fighters. After the order “Prepare for Number Two Attack,” the first section changed into line astern, and the second section dropped behind but kept its wedge formation, its leader directly behind No. 3 of the first section. The first section’s leader chose a bomber on one side of the enemy group as his target, then, as in No. 1 Attack, took position 700 meters behind the enemy slightly below. The leader of the second section, having identified the target chosen by the first section’s leader, took position 900 meters behind a bomber on the other side, slightly below target No. 2, and at the same time this section automatically changed into line astern as well. When all aircraft were in the correct position the order “Number Two Attack” was given. The first section then formed an inward echelon formation, opening fire on closing to 350 meters. The second section also moved inward to form an echelon and followed with the attack. After the attack was completed, both section leaders broke away outward and downward, with the aircraft of each section following in line astern.

No. 3 Attack was similar to No. 2, but was used to attack bomber groups of greater numbers. It retained the principle of each section leader attacking a flank bomber of the enemy, and the principle of the inward echelon formation. These three attack tactics had one common advantage, which was that the danger of collision between fighters was reduced to a minimum. However, one felt another order should be added to the manual: “When you count to three, you should have shot the enemy down.”

The quality fighters most lacked in the late 1930s was endurance. If bombers were to meet fighter opposition, escort fighters were needed to protect them. If the single-engine fighters of the time lacked the range needed to complete escort missions, twin-engine fighters might be able to. This idea seems to have arisen in several countries at once. Germany’s Messerschmitt Me 110 first flew in 1936, and around the same period were the French Potez 631, the Dutch Fokker G.I and the American Lockheed P-38 fighters. The Soviet Union also began developing the Type 100 aircraft, though it ended up as the Pe-2 attack aircraft. The maneuverability of these twin-engine fighters was of course not as good as that of single-engine ones, but they were not much slower or even on a par in speed, and except for the P-38, their thin tails were also protected by a gunner. These aircraft had powerful armament and could fly to more distant places to operate. Among the major air powers only Japan, Italy and Britain did not rush to develop heavy fighters; Japan and Italy still insisted on the importance of maneuverability, while Britain held that its heavily armed bombers could protect themselves. True, Britain put forward a compromise, converting the Blenheim bomber into a fighter, but the work was not done seriously, and its failure was to be expected.

The RAF, set on destroying enemy bombers without escort, did indeed build a two-seat fighter as well. The design idea of Boulton Paul’s “Defiant” was to destroy bombers this way: the fighter formation flies along with the bombers, but in a position where the gunners carrying out the defense cannot use their weapons against it. In this way the Defiant could at leisure shoot the bombers down with the four machine guns in the power-operated turret behind the pilot. This aircraft had no forward-firing machine guns, so that pilots who, had they had forward-firing machine guns, would want to fight on their own would not be tempted.

The Manual laid down two attack tactics for the Defiant, both using two sections of fighters against three bombers. In Attack A, the Defiants, in two close wedge formations, took position 100 meters below the bombers, then closed gradually, and opened fire only when the bullets’ muzzle velocity and the aircraft’s airspeed reached the requirements of the “zero correction angle.” The zero correction angle refers to the point where the effect of the propeller slipstream described in Chapter 1 balances the trajectory of the bullets. Each Defiant aimed at one bomber in the formation, so every bomber was attacked by two fighters. Attack B was more interesting. After spotting the enemy, the two sections dived to a point 100 meters ahead of and below the target, taking position on the left and right sides respectively. The first section took the bomber leader as its target, while the second concentrated its fire on a flank enemy aircraft. The greatest problem in using fighters on defensive tasks was how to get enough aircraft to the right place at the right time.

During the First World War most air operations took place over the battlefield, so spotting the enemy was a relatively simple matter. In the Second World War the air defense of the British Isles posed a quite different problem. Aircraft coming across the sea could not be tracked before they crossed the coast. A fighter squadron needed 20–25 minutes after takeoff to reach the bombers’ location at 6,000 meters. Fully loaded bombers flying in formation at a cruising speed of 290 km/h might already have penetrated 120 km inland by the time the fighters reached attack position. Many valuable targets were much closer than this to the coast, so protecting them seemed an insoluble problem. At this point the fighter’s ability to carry out air defense made a great leap forward.

The radio direction finder, or radar as it is called, was developed in 1936–1937 by a research group led by the British scientist Edward Bowen. Bowen and others had begun developing radar in 1935. In June 1936 they developed the world’s first experimental radar. In the trial it successfully detected an aircraft flying 27 km away; a month later, after improvement, its detection range reached 65 km, and by the end of September the detection range reached 88 km. In April 1937 the radar, after practical improvements, was deployed along Britain’s coastal areas.

Early radar was far from perfect and could not accurately determine the altitude and number of targets, but it could still tell the defenders that uninvited guests were coming, at an altitude of roughly a few thousand meters, and whether in large or small numbers. Radar could also determine the heading of incoming enemy aircraft, and skilled operators could even estimate their approximate speed, but most important of all it gave air-raid warning up to half an hour in advance.



Section 3: Air Combat After the Full Outbreak of the Second World War

On September 1, 1939, Germany invaded Poland, and the Second World War broke out in full. The German air force launched a series of fierce attacks on Polish airfields, but destroyed only some non-combat aircraft. The Polish air force had days earlier moved its combat units to secret locations, thus escaping the doom of destruction on the ground. The Polish air force, outnumbered and poorly equipped, fought heroically but in the end to no avail. The situation on the ground was also very unfavorable to the Polish air force. Early-warning stations soon fell, and the supply lines and airfields eventually fell into German hands. Although Britain and France declared war on Germany, they failed to bring enough pressure to stop the German invasion. The Soviets also invaded from the east, and Poland was soon conquered. Europe fell into an uneasy silence, known as the Phony War.

The Phony War was a strange phase in which the hostile armies did no more than fire a few shells at one another now and then. In the air, only a few reconnaissance aircraft peeked at the other side, and occasional bombing was directed at naval targets. For fear of reprisal, land targets were not raided. Sometimes raiding aircraft were intercepted by fighters, but these engagements were mainly small-scale actions. The fighters of both sides did cross swords along the Franco-German border, with several fierce dogfights, one of which took place on November 6. On that day 9 Curtiss Hawk 75s of No. 5 Squadron of the French 2nd Pursuit Group were escorting a Potez 63.11 reconnaissance aircraft on the border when they were suddenly attacked from above by German Me 109s with about 3 times their strength. The French pilots did not panic; they turned toward the incoming aircraft and counterattacked, shooting down 5 over French territory, with 4 more reported as possibly shot down. These 4 probable kills were later confirmed from German records, since all of them had crashed or force-landed inside Germany. France lost only 1 Hawk, damaged in a crash landing in French territory, and its pilot was unhurt.

This air combat was interesting in several respects. The German aircraft took the initiative and launched the attack. As described in the last chapter, German fighter formations were the most advanced in the world at the time. The German Me 109 later became one of the best fighters in history, while the American Curtiss Hawk went on to obscurity. The German pilots did not lack experience: their leader, Captain Hannes Gentzen, was the top-scoring fighter pilot of the Polish campaign. So why did the German Day Fighter Group 102 suffer such heavy losses?

Part of the reason lay in comparing the quality of the two sides’ aircraft. The German fighter was an early D model of the Me 109, only a handful of which were built. This aircraft was slightly faster in level flight than the Hawk 75, but inferior to it in maneuverability, especially in roll. The Hawk 75 rolled into turns much faster and had a smaller turning radius. The French fighter was fitted with a constant-speed propeller, so the engine’s working efficiency was also better than the Messerschmitt’s, giving it a clear advantage in acceleration and climb. The final point is that the German fighter’s armament was inferior to the French: the Hawk 75 had twice their firepower. The Me 109 had a 20 mm cannon, but technical problems were still unsolved and it could not be used in combat, leaving only two small-caliber machine guns. Such weapons could not deal with a modern fighter. All in all, the French aircraft had the upper hand in dogfighting. The German pilots, after their surprise attack was frustrated, did not break off but went on fighting, and were punished for it. Had they been flying the far more powerful Me 109E and used dive-and-zoom tactics, the loss ratio would almost certainly have been reversed.

Meanwhile, the RAF was also reconsidering some questions. A memorandum issued by Fighter Command in November made an accurate judgment of future events: “In any case, the possibility cannot be ruled out that the enemy, in the very earliest stage of the war, may overrun the Low Countries and then, using airfields or ground refueling points in Holland and Belgium, send out fighters to escort their bombers (raiding England).”

However, on how to counter this air attack, once hard to imagine as possible, the memorandum offered nothing constructive, but passed the responsibility for solving the problem to the pilots below. The memorandum wrote: “It is hoped that all concerned will consider this question early … (commanders to decide for themselves) carry out simple tactical experiments, so as to be prepared for all contingencies.”

From the memorandum it can also be seen how far Douhet’s theory had influenced the RAF: “The future escort fighter may be a converted bomber, one modified so as to carry no bombs at all, but guns, ammunition and armor instead. Its performance need not necessarily be better than that of the bombers it escorts, because apart from cooperating with its own bombers it has no need to maneuver. We must be prepared for the eventual appearance of such an escort fighter.”

These theorists were badly hit several times within just a few weeks. The Vickers-Armstrongs Wellington was then the best-armed bomber. It had hydraulically operated turrets in the nose, tail and a retractable gondola in the middle of the fuselage, each with two 7.7 mm Browning machine guns, and the dense fire of a Wellington formation was thought sufficient to repel attacking fighters. But on December 14, 12 Wellingtons attacking German transport ships in Jade Bay were intercepted by Me 109s of the 2nd Group of Day Fighter Wing 77, and lost 5. Four days later, 22 Wellingtons flew to Wilhelmshaven in excellent weather and were again intercepted by large numbers of Me 109s and Me 110s, suffering heavy losses. The German pilots did not, like the British, attack mainly from astern, but from all directions, and this method was very effective. As Captain Reinecke of Heavy Fighter Wing 76 wrote in his combat report: “The Me 109 can easily intercept these British aircraft, giving us the chance to make multi-aircraft attacks from any direction, including dead ahead. If the enemy can be brought within our cone of fire, such an attack is very effective. The Wellington catches fire very easily.”

This engagement was a disaster for Britain: 12 bombers were shot down and 2 more crash-landed on return to Britain. The Germans lost 2 Me 109s shot down, and several Me 109s and Me 110s were damaged. By this time it was already beyond doubt that the fighter had beaten the heavily armed bomber. To preserve itself by day, the bomber needed fighter protection; without escort, it could operate only under the cover of night.

Partly because of the bad weather, the Western Front went quiet during the winter, with no major events until mid-spring. Then the Germans quickly occupied Norway and Denmark one after the other, and launched an all-out offensive through neutral Belgium and Holland. The Luftwaffe had two tasks: supporting the ground forces and fighting the opposing air forces. The Dutch and Belgian air forces were wiped out in the first few days, and the Allied air defense was left to the French Air Force, assisted by a few RAF Hurricane squadrons.

Without an effective early warning system the defenders could only fight under unfavorable conditions, their airfields being bombed and strafed. The German army advanced deep into France, and many French fighter units were temporarily diverted to attack the invading armored columns in an attempt to hinder their advance. This meant fewer French fighters were available to oppose the Luftwaffe, making it easier for Germany to gain air superiority. As the Germans rolled into France with irresistible force, the morale of the French air force, lacking leadership from the highest authority, collapsed.

RAF units learned a good deal in the fierce fighting of this phase. They frequently engaged unescorted German bombers, and the Fighter Command attack tactics were used very well. But where German fighters were present, British attacks verged on suicide. Despite their experience in Spain and Poland, the German pilots still had lessons to learn, as the account below of an action on the early morning of May 13 shows. On that day Sergeant James Lacey was patrolling at 6,500 meters over the Sedan area and saw two German aircraft below, a Heinkel He 111 bomber at 3,200 meters and the other apparently an escorting Me 109, about 1,500 meters above the bomber. Sergeant Lacey hesitated for a moment; this is the natural reaction of a law-abiding citizen about to do something bad. By regulation he should attack at maximum speed from dead astern. He opened the throttle, pushed the nose of his Hurricane down, and rushed straight at the unsuspecting German fighter. The speed Lacey gained in a 1,600-meter dive brought him up on the target so quickly that he shot past the Messerschmitt before he had time to line up the sight.

The German fighter pilot, absorbed in protecting the Heinkel bomber, had not noticed the Hurricane, so Lacey turned around, climbed to take position, and prepared to attack again. This time he steadied himself, slowly taking up an attack position behind the Me 109. His opponent was a small aircraft which, seen from 250 meters behind, was almost impossible to hit. Lacey crept closer; at 100 meters he still felt unsure, and so continued to close. At 50 meters the target looked big enough, and Lacey began to fire. The bullets hit the target; the German fighter, fatally hit, plunged headlong. Suddenly more confident, Lacey then dived on the Heinkel and shot that down too.

This air combat showed that many lessons of the First World War were still worth learning. Most important was to keep a lookout and seek the most favorable attack position, rather than simply rushing in. Sergeant Lacey’s first rush could well have had very serious consequences, leaving him beneath a faster opponent. The key is to approach the enemy aircraft and give him a fatal blow with the first few rounds. The first victory of Adolf Galland, later one of Germany’s greatest ace pilots, fully reflected skilled air combat technique. That day Galland, flying as a pair with Lieutenant Redlich, met 8 Hurricanes west of Liège. The German aircraft were all 1,000 meters higher, and attacked at once. Galland wrote in his combat report: “I attacked from a favorable position above and behind, and the first burst from machine guns and cannon hit the enemy aircraft. I broke away, and Lieutenant Redlich fired, also with fatal result. The enemy aircraft went into a spiral descent, I followed closely, and opened fire at 50–70 meters. I saw some parts of the enemy aircraft come off, and the aircraft spiraled into the cloud. In this fight I used up 90 cannon rounds and about 150 machine-gun rounds. The training of the Hurricane pilots seemed poor; they gave each other no support.”

Galland at once chased another Hurricane and shot it down too. He later commented on this action that a good fighter pilot needs both good weapons and luck, and that he had both. Considering that Galland, while himself at a numerical disadvantage, shot down two enemy aircraft by correct tactics, this remark seems very modest; but we must not forget that Galland attacked from a favorable position, and his opponents, Belgian pilots (whom Galland in his report mistook for British), did not react as actively as they should have; otherwise Galland would almost certainly have been forced to break off after his second pass.

With the increase in aircraft speed, the effect of surprise attack on enemy aircraft was even better than in the First World War, because the time from spotting the enemy to coming within effective range was shorter than before. A single fighter approaching head-on cannot be seen at all beyond 3,000 meters. At First World War aircraft speeds this distance took over half a minute to close, but by 1940 the time had shrunk to a little over 10 seconds. In the First World War the attacked pilot generally knew he was in combat, whereas in the Second World War pilots often learned they had been attacked only after the bullets had hit their aircraft.

In June 1940 Italy entered the war, France surrendered, and the British Expeditionary Force withdrew from Dunkirk. The Luftwaffe advanced, moving into airfields in France and Belgium, and the conditions were ripe for the most decisive series of air battles in history, the Battle of Britain.

Before this, the Luftwaffe’s operations had been almost entirely in support of ground forces, with only one occasion on which 300 bombers, under fighter cover, raided airfields and aircraft factories in the Paris area, trying to give the French air force a fatal blow, but this raid, code-named “Operation Paula,” was not very successful. Now the Luftwaffe faced a quite different mission: to conquer the RAF. To invade Britain this had to be done, because the success or failure of the invasion depended entirely on whether the Luftwaffe could shield the German fleet from attack by the Royal Navy. To do this, British air resistance had to be destroyed.

Without understanding the Spitfire fighter, one cannot understand the Royal Air Force in the Second World War.

The Spitfire fighter (see Figure 14.11) was Britain’s most famous and most important single-engine fighter of the Second World War. From the first prototype flight in 1936, the Spitfire was improved continually, bearing not only the major responsibility for Britain’s maintaining air superiority but also serving in the European, North African and Asian theaters and being supplied to other Allies. The Spitfire and the German Me 109 were together the two most important aircraft types of the European theater, and also two enemies that measured themselves against each other from the early war to its end.

The Spitfire’s overall flight performance was always at the world’s first rank during the Second World War. Compared with the contemporary German main type, the Bf 109E, apart from being slightly inferior in range and armor, it was a little better in maximum speed, firepower and especially maneuverability. Because of the Spitfire’s low wing loading, when dogfighting German fighters that often used “high-speed approach, hit and run” tactics, it could seize the initiative in attack through its superior maneuverability. Because of its elegant lines and excellent performance it was also called the “Tiger tank among fighters.” A total of 14,233 Spitfires of all models were produced.


[Image — Figure 14.11: The Spitfire fighter. A photograph of a single-engine fighter banking in flight, seen from above, with roundels on its wings.]



Fighter Command was in an advantageous position. Until then the attacking side in air operations had always held the advantage, and whether the defending side could arrive in the right place at the right time with sufficient force depended largely on luck. But now, with radar’s invisible eyes searching the sky, the attacker’s advantage was greatly weakened. Britain’s air defense fighters were divided into four areas, called groups, each with its own command system. No. 10 Group covered western England and South Wales, No. 11 Group the counties around London, No. 12 Group central England, North Wales, part of East Anglia and part of northern England, and No. 13 Group the rest and Scotland. Each group was further divided into several sectors. No. 11 Group, which would bear the brunt of the coming battle, had no fewer than seven sectors. Each sector had one airfield, and the sector was named after it; besides this there were several satellite airfields, and a sector could have at most four day fighter squadrons. The reason each sector could have at most four squadrons was determined by a device codenamed “Pip-Squeak.” Each squadron had one aircraft operating this device. The Pip-Squeak transmitted a 14-second signal every minute, from which ground stations fixed the aircraft’s position. In this way sector controllers could track the squadrons in their sector, but only four squadrons at a time, unless every two squadrons flew as one formation, in which case the number could be increased.

The radar stations were deployed along the coast and could detect only in the direction of the sea. Behind the radar stations was a whole system of observer posts equipped with visual and aural detection. Reports from radar stations and observer posts were sent to Fighter Command headquarters at Bentley Priory, where the situation was analyzed together, and the “filtered” intelligence was sent simultaneously to the groups and sector headquarters concerned. The group controller then designated the squadrons to intercept the incoming enemy. The sector controller ordered the squadrons to scramble and guided them to meet the incoming enemy.

Unfortunately there was a delay of about 6 minutes from the radar’s first detection of a target to its plotting on the map, equal to about 28.8 km at the distance concerned, so controllers had to make appropriate corrections. The maximum distance at which large groups of aircraft were visually sighted seldom exceeded 10–13 km. In cloudy weather, where the two formations might well pass each other without seeing, the work of the sector controller was far from easy. From the above one might suppose that every air defense sector was laid out geographically, but in fact it was not so. Interceptions could be made quite conveniently outside the sector boundaries, even outside the group boundaries. The sectors were laid out entirely on grounds of convenience, with the aim of facilitating command of squadrons in the air.

This was the organization the Luftwaffe had to destroy. Lacking a similar organization of their own, they could only speculate about its effectiveness, and as a result made very wrong judgments. The British system had two main defects. First, the radar antenna towers, up to 100 meters high, could not be concealed; second, some important early-warning equipment was easily destroyed. In addition, the operations rooms commanding the squadrons were also above ground, right inside the sector airfields. If either the early-warning system or the ground command post was destroyed, things would be bad, and if both were destroyed it would be a catastrophe. Fortunately the Luftwaffe made no serious attempt to destroy these two targets. Intoxicated by their successive victories on land, they were confident of being able to destroy Fighter Command in the air or on the ground, and gave no thought to further improving their tactics.

Tactically the German fighter pilots had the advantage. As we know, the experience they gained in Spain led them to develop flexible fighter formations based on the pair, with the wingman protecting the leader’s tail. Peacetime training developed these tactics further. As part of the training syllabus, peacetime training included dogfight exercises in which each side had up to a squadron’s strength. A squadron had 12 aircraft, three squadrons made a group, and each group also had a headquarters flight of 4 aircraft. Three groups made a wing, the largest fighter unit, which also had a headquarters flight of 4 aircraft. The wing seldom operated as a single unit; the more frequently used level was the group, with up to 40 aircraft. The typical group formation was a stepped-up formation of three squadrons following one another.

By contrast, RAF fighter squadrons were based on the three-aircraft wedge formation, a squadron formation having 12 aircraft, and sometimes larger formations were also used. Their experience in France showed that the main danger was a sudden attack from above and behind, so many squadrons adopted the practice of providing the formation with escort aircraft. If the escort aircraft, climbing at full power, still flew zigzags, they would inevitably fall behind; in level flight the escorts flew a longer path and burned more fuel. After about half an hour their attention would wander.

In addition, when the squadron was attacked from above and behind, they bore the brunt. Few squadrons had combat experience, and apart from the Fighter Command attack tactics described above, their regular training was one-on-one single-aircraft combat. Such training had little in common with actual combat, and in practice was only a test of the pilot’s skill. In it each pilot could stare at his opponent undistracted, without needing to guard against his surroundings at all times. Moreover, both sides came from the same squadron and flew the same type of aircraft. No one had considered how to deal with opponents flying aircraft of different performance, which would necessitate different tactics. The only requirement was to outdo the other in flying skill.

Much has already been written about the respective advantages of the fighters of each side. Here a brief introduction to the strengths of the best aircraft on each side is enough to illustrate the point. The Spitfire I and the Me 109E could be said to be evenly matched below 6,500 meters; at lower altitudes the Spitfire had a slight edge, and above 6,500 meters the German fighter held an increasing advantage. The Me 109E had better acceleration than the Spitfire at all altitudes, and its dive and sustained climb performance also exceeded the Spitfire’s, though not by much. The Spitfire’s roll rate at low speed was better than the Me 109E’s, but this advantage gradually disappeared above 560 km/h. The Spitfire’s turning performance was clearly better than the Me 109’s, especially at low altitude. Since this question is often touched upon when these two fighters are discussed, it seems we should compare their differences with figures. At 3,900 meters, in a maximum-rate turn at a true airspeed of 385 km/h, both shuddering on the verge of stall, the figures are as follows: turn radius, Spitfire 200 meters, Me 109 250 meters; turn rate, Spitfire 33 degrees per second, Me 109 26 degrees per second.

To prevent a stall, both aircraft would have to lose height; if an Me 109 tried to stay with a Spitfire to the end of a turning contest, the fight would take the form of a descending spiral. This situation in practice almost never arose, because one side always began with an advantage in speed or position. We know, however, that the Spitfire was clearly superior to the Me 109 in turning performance; once attacked from behind, it could quickly shake off the other’s fire, whereas the German fighter could not do the same. If an Me 109 tried to turn away, the Spitfire could easily cut inside it into firing position. One last point should be stressed: the pilot’s fighting ability is the most important factor; unless the man in the cockpit can fly the aircraft to its limits, however good the aircraft’s performance it can hardly help him deal with an opponent who is technically skilled and very determined.

The early phase of the Battle of Britain began with raids on coastal targets and convoys. Defense in this narrow part of the English Channel was difficult, because there were only a few minutes to react. By the time the defending squadrons reached the scene, the bombers had often already dropped their bombs and turned back. For this reason Fighter Command was forced, as a second best, to adopt a wasteful and inefficient practice, keeping 3–6 aircraft on continuous patrol. But when German aircraft came, the patrolling aircraft were often overwhelmed by numerous escort fighters. In addition the Luftwaffe also sent fighters on sweeps near the raiding force, so the situation was even more dangerous. When patrol aircraft protecting a convoy were outnumbered and needed help, the Fighter Command squadrons hurrying to the rescue were often suddenly attacked by these sweeping aircraft and suffered heavy losses. On July 7, No. 65 Squadron was suddenly attacked near Folkestone by Me 109s of Day Fighter Wing 27 flying as free hunters, and of 6 Spitfires, 3 were shot down. Had these hunters been identified in time they could certainly have been ignored, but radar could not tell fighters from bombers. The fighter squadrons the RAF sent on interception often found themselves absolutely outnumbered, and also at a disadvantage in height. For this reason the RAF issued an order that interception should be made only when bombers appeared. German fighters on sweeping missions, unable to lure the British into combat, gradually stopped these activities. The next phase of the Battle of Britain was aimed directly at Fighter Command. In mid-August airfields and radar stations came under fierce raids. Among these raids, the threat to the radar stations was more serious, and since they were all deployed along the coast they were also easy to damage. Although the radar stations were severely damaged, the Luftwaffe saw no obvious effect and soon halted these raids. Had the Luftwaffe gone all out on a series of raids on the British radar stations, Britain’s early warning system would have been paralyzed, with catastrophic consequences.

The attempt to destroy British fighters on the airfields also failed. The Luftwaffe relied on reconnaissance aircraft flying at high altitude for intelligence. In quiet periods, Fighter Command often sent up as many as 4–5 sections of fighters to intercept these prying German aircraft. To avoid interception, the photo-reconnaissance aircraft had to fly at very great height. As a result the enlarged photographs lacked clarity. The Germans could tell which airfields were still in use, but could not tell the types of aircraft using them. As a result many airfields subjected to heavy raids were not ones used by Fighter Command. The Luftwaffe wasted considerable manpower and material resources on this.

The German fighters also had problems. The Luftwaffe, which at first enjoyed numerical superiority, found that the much-vaunted Me 110 could not cope with the British Spitfire and Hurricane. This clumsy fighter needed the protection of other fighters. When British fighters appeared, Me 110 units were often forced into defensive circles for mutual protection and could not carry out the basic task of protecting bombers at all. The heavy duty of escorting bombers fell increasingly on the shoulders of the Me 109, so the number of fighters available for effective use was greatly reduced. Later, by order of Reich Marshal Hermann Göring, the term “defensive circle” was dropped from the Luftwaffe vocabulary and replaced by “offensive circle.” But this change of wording went unnoticed on the other side of the Channel.

Since the Spitfire could easily outdo the Me 109 in spiral maneuvers, and the Hurricane had the same advantage at medium altitude, the Germans were clearly at a disadvantage in turning dogfights. For this reason they used dive-and-zoom tactics in a targeted way. They would often dive from the direction of the sun, open fire, then accelerate and break away straight up and backward. To be most effective, they needed to fly ahead of and on both sides of the bomber group, and break up the formations of the British fighter squadrons before they could engage. German commanders, shocked at the growing losses of bombers, ordered that bombers should have close escort, but the Me 109, though a first-class attack aircraft, proved inferior when used defensively. For German bomber crews it was of course comforting to see escorting fighters weaving nearby, but it greatly weakened the fighters’ effectiveness. The main weakness of the Me 109 was its short range. Bombers could operate only where fighter escort could reach, and this was not very far. German day fighters based around Calais could fly only as far as north London, and those stationed in Norway only as far as Southampton and Portland.

The defenders also had different problems to solve. Ground controllers had to be sure that what was plotted on the board was a real raid and not a feint. After scrambling, fighter squadrons seldom had time to gain a height advantage; most of the time they climbed with the enemy already in sight, and almost always at a numerical disadvantage. Their mission was to destroy the bombers while avoiding combat with fighters as far as possible. Shortly after the Battle of Britain, a paper on fighter tactics written by Squadron Leader “Sailor” Malan is worth reading: “In my opinion, climbing for height over the Biggin Hill base right under the noses of enemy fighters is both dangerous and foolish. I believe the only safe and effective way to gain height is to climb in a direction that both gains height and does not expose one to attack, while bearing in mind the direction of the sun and the weather conditions at the time. Moreover, we found that modern fighters have difficulty climbing at their most effective climb rate above 5,000 meters; climbing in a spiral takes much longer than flying straight or on a zigzag course. Experience proved that to climb effectively above 6,500 meters the Spitfire needs a fair part of the pilot’s attention concentrated on the instrument panel, especially when climbing in turns (a maneuver inefficient in itself), and the pilot cannot keep a proper lookout for enemy fighters above, so it is unwise for more than one leader to concentrate on gaining height for the squadron.” From this it can be seen that splitting the squadron into two flights was not advisable.

“I have considered carefully and believe that when we go out on missions from the bases east of London, the safest and most effective way to gain height is for the squadron to climb with its 3 sections in ‘follow-on formation,’ laying down the course according to the sun’s position and weather conditions, but it must be made clear that the whole climb is done on a zigzag course and away from enemy fighters.”

One more point needs mentioning here. When Malan speaks of operating in three sections, he means the fighter formation he had already used earlier in No. 74 Squadron. At that time his squadron flew divided into 4 sections, each section having two pairs of aircraft, that is, typical leader-and-wingman groups. The RAF fighter commander who first tried pairs in the Second World War was probably Flight Lieutenant Robert Stanford Tuck, who briefly commanded No. 92 Squadron during the Dunkirk operations. But making the pair the basic unit of a practical squadron fighting formation was mainly Malan’s contribution. This squadron fighting formation was still inferior to the Luftwaffe’s squadron formation, but it was a great improvement on the RAF’s previous fighting formations. After gaining height, all the aircraft flew gentle zigzags, enabling pilots to see the blind spots behind their tails, with the 3 sections weaving through the air like three snakes. As the news spread, more and more British squadrons began to adopt Malan’s formation.

The weaknesses of the wedge formation and spiral climbing were fully exposed on August 18. That day, 12 Hurricanes of No. 501 Squadron, climbing near Canterbury, were spotted by aircraft of the 3rd Group of Day Fighter Wing 26. Lieutenant Gerhard Schöpfel, who led the group, recalled: “They were using the RAF’s tactics of that time, close formations in threes, climbing in a large spiral. I circled with them about 1,000 meters above and tried to get behind the 2 weaving Hurricanes covering them. I waited for their course to leave Folkestone again and, when they had turned northwest, I pushed the stick forward and slipped out of the sun’s direction to attack from below.”

These two covering aircraft were disposed of one after the other in two short bursts at close range, and Schöpfel then calmly slid sideways behind the Hurricanes forming the rear wedge, fired another short burst, and another British fighter fell from the sky. “These British aircraft went on flying, noticing nothing. So I carefully flew up behind the 4th aircraft, but this time I was too close. When I pressed the firing button, so many fragments of the aircraft ahead struck my propeller, because it was so close.” The oil spattered from the 4th hit aircraft blurred Schöpfel’s vision, and he broke off and dived for home. By then the aircraft that had still been covering him above dived down and attacked the remaining Hurricanes in an inconclusive fight.

Schöpfel’s attack was quite outstanding. If he had led the whole group down to attack, there would have been no cover above. If he had left half his strength above as cover, the other half would have been at a numerical disadvantage in the dogfight that followed. Either way, a large attacking formation is always easier to spot than a single Messerschmitt. So Schöpfel decided to attack alone, making full use of the fact that the opposing pilots, while climbing in a spiral, must at some point have their backs to the sun. He dived to a point below the British aircraft, then entered the blind spot behind and below them, using the climb to slow down so as not to overshoot, and then closed on the British aircraft, staying within the range at which every bullet would hit the target. His shooting was so good that not one of the aircraft he hit had time to send a radio warning. The pilot of the 4th aircraft he shot down, Pilot Officer Kenneth Lee, saw Schöpfel only after his Hurricane had been hit from behind. One quick-witted and daring German pilot had in just a few minutes destroyed a third of a British squadron.

It is conceivable that had No. 501 Squadron adopted Malan’s suggestion, this action would have been quite different. Flying in a looser formation, they could have kept a better lookout, and would not at any time have had their backs to the dazzling sun.

The German escort fighters were usually positioned above and behind the bombers. Although German pilots felt constrained by their mission, they still made things hard for their opponents. If British fighters attacked the bombers from astern, their own undefended tails were bound to be exposed to the escort fighters, a dangerous course. A compromise was to detach one section to deal with the escort fighters while the rest attacked the bombers, but this section was often so far outnumbered by the escort that it was far from satisfactory. Fighter Command therefore often used a whole squadron against the German fighters, hoping reinforcements would arrive in time to attack the bombers. The German fighters often adopted the countermeasure of striking first. But shooting down bombers was after all Fighter Command’s primary mission, and without sending large numbers of Spitfires and Hurricanes against the bombers the results would not be satisfactory.

This standard tactic of attacking from astern left fighters on air defense missions highly vulnerable to attack by the escorts, so many British squadrons (chiefly Nos. 32 and 111) began trying head-on attacks with the fighting formation. They formed several loose sections in line abreast and went straight at them. Because the closing speed was so great, the time the escorts had to intervene was extremely short, and so head-on attacks could often be completed without interference. The bombers’ large glazed noses gave the crews no protection at all and made them particularly vulnerable to attack of this kind; as the Dornier bomber pilot Wilhelm Raab awkwardly put it, “not even a hiding place like a rat hole could be found.” A resolute head-on attack could often break up a bomber formation, which could then be picked off one by one.

Head-on attack was by no means suitable only against bombers. In fighter-versus-fighter combat head-on passes were often unavoidable. When a fighter is attacked from astern it turns sharply toward the other. If there is enough time it can turn 180 degrees to face the other, or in a confused melee two fighters will make turns toward each other. In either case a head-on attack is unavoidable. With a closing speed often above 300 meters per second, it became a contest of shooting skill and will. The first pilot to break off not only hands over the initiative but also gives the other a chance to fire at will. The secret lay in pressing straight ahead, continuing to fire, forcing the other to break off first. But if the other is equally resolute, the result is mutual destruction. As Flight Lieutenant Alan Deere of No. 54 Squadron said, describing his own head-on meeting with Me 109s of Day Fighter Wing 51 at low altitude near Deal: “About 3,000 meters directly ahead, at the same height as me, a German devil had just completed a turn and was ready to re-enter the fight. He saw me almost at once, and turned out of the turn to fly straight at me; a head-on attack was unavoidable. I gripped the control column with both hands, steadied the aircraft for aiming, and, eyes fixed through the reflector sight on the rapidly approaching enemy aircraft… We opened fire together, and a hail-like storm of lead at once struck my Spitfire. In that instant the Messerschmitt’s outline was clearly printed on my retina, its wingspan exactly bracketed by the ring of the reflector sight; in the next moment it was over my head, blotting out the sky above, and then we collided.”

Incredibly, the collision was only a mutual scrape, and Deere managed to bring his badly damaged Spitfire back to crash-land at an airfield in Kent. As for the German pilot, his fate is unknown, but two Me 109s did not return from this sortie, and he may have been one of them.

Flight Lieutenant Deere’s determination to see this attack through is clearly shown by his gripping the control column with both hands.

In combat, pilots generally operate the control column with the right hand and the throttle with the left. This leaves them leaning slightly to the left, so it is easier to break away to the left, because pushing the stick left with the right hand can exert more pressure than pulling it to the right. Many head-on attacks avoided collision just because both pilots had this natural left-leaning tendency and slid past to the left at the last instant. Another matter directly tied to the leftward habit is that pilots find it easier to twist their heads to look back to the left than to the right, so their lookout toward the right rear is less effective, and an attacker is less likely to be spotted from that angle.

As the Battle of Britain went on, the Germans used more fighters to protect their bombers. Besides escort, they began using Me 109s to give high cover to the strike forces, making the bombers harder to attack. Fighter Command therefore adopted countermeasures with a slightly changed emphasis. The main task of air defense fighters was still to shoot down bombers, but active measures had to be taken against the German fighters.

“The general plan is that, for the enemy fighters providing high cover, Spitfire squadrons from Hornchurch and Biggin Hill would send out aircraft in pairs to meet them halfway between London and the coast, so that the Hurricane squadrons of the London sector could attack the bomber groups and their escorts before they reached the fighter airfields east and south of London. Those squadrons in the London sector that could not scramble in time and climb in pairs to intercept the first wave would patrol along the airfields east and south of London, forming the third line, that is, the inner ring of defense. Fighter squadrons from Debden and Tangmere, and sometimes also from Northolt, would form a screen southeast of London in threes or pairs, to intercept the third wave of the enemy flying inland and destroy the returning earlier waves. The disposition of the Spitfire squadrons was adjusted, with 3 squadrons concentrated at each of Hornchurch and Biggin Hill. The main task of these squadrons was to drive off the enemy fighters providing high cover and protect the Hurricane squadrons from harm; the latter’s mission was first to attack the escort and then the bomber groups, all of which were flying at much lower altitudes.”

If the British early warning system could clearly report the whereabouts of the incoming German aircraft, this plan proposed by Air Vice-Marshal Keith Park, commander of No. 11 Group, could have worked, but unfortunately this seldom happened. Concentrating the strength of squadrons takes a certain time, but because the controllers were not confident in their minds, precious time was often lost. There is now a tendency to accuse the Luftwaffe of having been rigid in the Battle of Britain. But Air Chief Marshal Sir Hugh Dowding, Commander-in-Chief of Fighter Command, commented in 1941: “I must stress that the Germans were always flexible and varied, whether in the choice of time and direction of raids or in the use of fighting formations and tactics.”

It can thus be seen that the defects of the warning system, plus the various measures the Germans deliberately adopted to confuse the other side, left Fighter Command no time to organize large formations to put up strong resistance to the incoming enemy; weather was also a factor. As a report of No. 11 Group on October 1 pointed out, in cloudy conditions assembling more than two squadrons presented all kinds of difficulties.

About this time the big wing was becoming a subject of debate within Fighter Command. Squadron Leader Douglas Bader, commander of No. 242 Squadron, held that being constantly at a numerical disadvantage was very bad for morale, and that squadrons should be formed into wings before engaging the enemy. He pointed out that using one big formation to attack together was more effective than the same number of aircraft arriving piecemeal. To test Bader’s theory, Air Vice-Marshal Trafford Leigh-Mallory, commander of No. 12 Group, organized the Duxford Wing, at first of 3 squadrons and later increased to 5. Practice proved it unsuccessful. Even under the favorable conditions of the peaceful skies over Cambridgeshire, where the formation could be assembled and height gained, the aircraft were out on their route for too long, and some squadrons often lost contact. Even when contact could be kept, the results were not satisfactory. In large-scale fighter air combats the “law of diminishing returns” seemed to be at work. Casualties were proportional to the number of fighters taking part, for reasons not hard to understand. In small-scale air combats with only a dozen or so aircraft, an experienced pilot could grasp the whole situation and react accordingly. In a large-scale air combat with hundreds of aircraft, this was completely impossible. The degree of confusion increased, and so did the danger of mid-air collision, and both lowered combat effectiveness. With a large number of aircraft tumbling about in a small airspace, identifying friend from foe became even harder, and pilots being fired on by their own side was common. As we saw in the First World War, in a melee self-preservation became every pilot’s first problem, and shooting down the enemy only second. It was so in the Second World War, and it is still so today.

The Battle of Britain later had two more distinct phases. The Luftwaffe, dissatisfied with the results of attacking airfields to weaken Fighter Command, turned its spearhead to London, which gave the defenders a very precious breathing space. No single raid on the airfields caused thorough destruction, but their cumulative effect lowered Fighter Command’s effectiveness. Had these raids continued, Dowding would have had no more choices and would have had to withdraw his fighter units north of London, to places the Me 109 could not reach and so the bombers could not reach either. Long after the war, when someone asked Keith Park why he had not used other airfields, that is, airfields in his area not used by fighters, to relieve the pressure, he replied that only these designated fighter airfields had good communications equipment, and that without such equipment he could only issue orders to a desk of his at Uxbridge. As described above, this third phase favored the defenders. British fighters rose to protect the capital, and German fighters failed to destroy them.

The fourth phase was not very dangerous for the defenders. The Germans hung bombs on Me 109s, which came in fast from high altitude, hit and ran, and were very hard to intercept. Park was therefore forced to adopt continuous air patrols so as not to miss interception opportunities. However, the Me 109’s bomb load was after all too small, and it was hard to achieve the expected aims; this phase was in effect only an interlude.

All in all, the Luftwaffe did not achieve its aim of destroying Fighter Command. So long as Britain’s radar and warning system remained intact, it was hard for the Luftwaffe to achieve its aim. German fighters shot down more British fighters than British fighters shot down German fighters, but this loss ratio was not sufficient to be decisive. Even without counting the German fighters’ advantage in tactics and formations, this loss ratio was probably unavoidable, because the Germans usually held both the height advantage and the initiative. The greatest weakness in German tactics was tying many fighters to the bombers in an escort role, which greatly lowered the fighters’ effectiveness. Yet this problem too was seen clearly only afterward.

Fighter Command achieved its aim. They made the German bomber units suffer intolerable losses, and despite the various blows dealt by the Luftwaffe they held on as an effective fighting force. They learned a great deal tactically, and made good progress through attacks on enemy aircraft. Relying on radar warning, they fought a fine defensive battle. Was there any other way? Some thought they should have gone to the enemy, and that a single destructive raid on the German fighter airfields could have won a decisive victory, because Germany had no early warning system. But this was exactly what the Germans hoped for. Their aircraft were dispersed and well camouflaged, and the temporary airfields were thick with anti-aircraft guns. Such raids would have cost dearly, and the loss of well-trained pilots would also have been catastrophic. Moreover, the German bombers, stationed inland, would have been unharmed and would have escaped destruction.

As 1940 drew to a close, German attacks on Britain changed from day to night. Daytime activity fell off, and this situation continued into the first months of 1941. Occasionally German reconnaissance aircraft were intercepted, and fighter-versus-fighter clashes occasionally occurred over the Channel. But the resumption of daytime offensive operations by the Luftwaffe, which Fighter Command had expected, did not come to pass. Hitler’s gaze had by this time turned firmly to the east, and many Luftwaffe units were being transferred in preparation for the invasion of the Soviet Union, which the RAF of course had no way of knowing.

Air Marshal Sholto Douglas, who succeeded Sir Hugh Dowding as Commander-in-Chief of Fighter Command, seized the chance to gain the initiative. On his instructions a policy of “moving into France” was drawn up. As set out in Tactical Memorandum No. 14, this policy had five aims: first, to destroy enemy aircraft; second, to force the enemy to increase fighter strength in the West, thereby reducing his strength on other fronts; third, to disrupt enemy transport and industrial production; fourth, to boost morale and overwhelm the opponent; fifth, to raise and maintain the fighting efficiency of Fighter Command. To achieve these aims, various forms of offensive activity were adopted, of which the two directly relevant to us were those codenamed “Rodeo” and “Circus.”

A “Rodeo” meant fighter sweeps using one or two wings of fighters (36 aircraft per wing), flying provocatively over German-occupied Europe, much like the German fighters’ hunting over southern England the previous year. The result was the same too: the Luftwaffe stayed on the ground, holding back, and ignored them.

A “Circus” was basically also a fighter sweep, but with a small number of bombers included in order to lure German fighters into the air. Since most of Fighter Command’s combat sorties in the next few years were “Circus” operations, we should study how they were organized and carried out in the early period.

First came three Target Support Wings, flying in at high altitude, each wing made up of 3 squadrons of Spitfires. Their task was an air sweep, clearing the enemy aircraft along the main strike force’s route and over the target. One wing flew the same route as the bombers, overtaking the bombers en route, while the other two wings came in from different directions, making it hard for the Luftwaffe to concentrate its strength. On reaching the target area, the 3 wings broke up into sections of four aircraft, flying nearby until the bombing was over.

In the middle were usually 6 Blenheim bombers, occasionally Stirlings, at about 6,500 meters. These aircraft carried bombs, but in practice were merely bait. The mixed fighter formation around them was out of proportion, containing 9–10 Spitfire and Hurricane squadrons, deployed in the following wings.

The Escort Wing had 3 squadrons, sometimes 4. The escort squadrons were usually divided into two four-aircraft sections, positioned on either side of the bombers at a distance of about 1,000 meters. Behind each section was a pair, making crossover turns in a zigzag course to watch the tail. They flew at the same height as the bombers or 150 meters higher, their task being to drive off enemy attacks to protect the bombers, but in no circumstances to get too involved in combat. As may be imagined, this was the least popular role in the “Circus” operations, because the pilots in it were often attacked but had no chance to hit back. Somewhat later and 300 meters higher, the middle-level escort squadron, flying in Malan formation, divided into 3 four-aircraft sections, following one another in column. This squadron could freely attack any German fighter trying to intercept the bombers. Behind it was the high-level escort squadron 300 meters higher, divided into 6 pairs in column, each pair spread out in a horizontal arc, close to line abreast. The high-level escort squadron’s activity was limited to a certain area, and it was to provide as much top cover as possible for the escort squadrons. Early escort wings also added a low-level escort squadron, with the same formation and intervals as the escort squadrons but 300 meters below the bombers.

Deployed above the Escort Wing was the Escort Cover Wing, usually of 3 squadrons, the lowest squadron positioned behind the highest line abreast of the Escort Wing and 300 meters above; the other two squadrons were at height differences of 300 and 600 meters, deployed toward the sun in a stepped-up formation. The highest squadron provided cover above, while the two lower squadrons engaged the enemy as opportunity offered.

Above the Escort Cover Wing was the High Cover Wing, also made up of 3 squadrons, in a stepped-up formation extending toward the sun, with height differences of 300, 600 and 1,200–1,300 meters. Again the highest squadron provided top cover, and the other two engaged enemy aircraft as opportunity offered. Thus the fighters directly escorting 6 bombers numbered as many as 120.

That was not all: over the French coast there was also the Forward Support Wing of 2–3 squadrons, meeting the bombers on their return in good time, its height depending on the height of the German fighter formations. After the main force had passed, this wing continued to patrol the air for a few minutes to destroy the Germans following behind the main force. Finally, in mid-Channel, ready to provide reinforcement if necessary, was the Rear Support Wing, generally of 2 squadrons, operating at medium altitude.

This large-scale activity, involving nearly 300 fighters in all to protect a few bombers, seems impressive, but what were the results? The RAF fighter losses were clearly higher than the Luftwaffe’s, though at that time exaggeration of the number of German aircraft shot down had become commonplace in the air war. During this period, as most British pilots who bailed out of damaged aircraft became prisoners of the Germans, the losses of experienced pilots were even more lopsided. Seen thus, of the five aims put forward in Tactical Memorandum No. 14, the first had worked the other way, the second was not achieved at all, the third had barely worked, the fourth achieved a certain degree of success, and only the fifth was victoriously achieved.

With continual practice, combat effectiveness improved, and on the suggestion of Wing Commander Douglas Bader, commander of the Tangmere Wing, Fighter Command widely adopted the Luftwaffe’s four-aircraft finger-four formation. This formation was fixed only after repeated experiment. At first, when the finger-four formation was attacked, the two pairs broke away in opposite directions. If attacked by a single German pair from astern, this was very effective, because only one pair could be pursued, and an attacker who continued the chase would soon be in danger of attack by the other pair. But over France in 1941, crowded with aircraft, what dived on you from behind was very likely a German squadron and not a pair, and so breaking away in opposite directions was unwise. Then not only was the formation dissolved, but the two pairs lost sight of each other within seconds. After improvement, all aircraft broke away in the same direction using crossover turns, the outer pair passing above and the inner pair passing below. This preserved the formation’s mutual cover, and the four aircraft remained a tight fighting unit.

After mid-1941 the Luftwaffe’s strength in France had gradually dwindled to two wings: Day Fighter Wing 2 “Richthofen” under Major Walter Oesau, and Day Fighter Wing 26 “Schlageter” under the famous Lieutenant Colonel Adolf Galland. These two wings resisted the RAF effectively. Although often outnumbered, they held the initiative over the time and place of sorties, and inflicted more on the other side than they suffered. To preserve combat power, German fighters never committed themselves to an all-out throw, but tried to inflict casualties on the other side at the lowest cost. What they were protecting was not their own homeland, and the negligible bomber forces the RAF sent were scarcely capable of doing serious damage to the German war effort. German pilots therefore limited themselves to hit-and-run actions, cleverly using cloud and the sun as cover to gain favorable positions, making fast diving attacks, going straight in, and after passing through in the dive, climbing back and repeating the attack at a certain distance.

Another style of attack was to dive behind the bombers and then pull up hard from below to attack. It was precisely to deal with this tactic that the RAF adopted the fourth, that is the lowest, escort wing. This type of attack had to be timed to coordinate with other German formations, which would engage the two higher Spitfire squadrons at either side, distracting their attention. Occasionally an Me 109 section would also blunder recklessly into the “Circus” operation area. Lieutenant Colonel Galland described the death in such circumstances of the nephew of Reich Marshal Göring: “On that fateful day of November 13 (1941), I flew as wingman to Peter Göring to attack a Blenheim bomber formation under close fighter protection. We passed close by the enemy bomber group while climbing. We overtook the British fighters on the right and left. Perhaps the move was so rash that the British could not believe it, so we actually broke through successfully. This young pilot, full of fighting zeal, had never in his life seen so many ‘Spitfires’ at such close range. When we were about 200 meters from the bomber group I shouted to him, ‘Peter, let them taste it!’ He was then still about 50 meters to my left. After the first burst his aircraft suddenly dived vertically. Behind him there was not a single aircraft.”

In this bold attack Galland exploited the element of surprise, coming in from an unexpected angle and passing through the fighter cover. His shallow climb gave him enough speed to overtake the bombers and the fighters accompanying them. This is an excellent example showing that protecting bombers by surrounding them with fighters is futile. Galland’s bold and clever attack evidently caught the escort fighters off guard; they had no time to accelerate in pursuit before he approached the bomber group. Unfortunately, Second Lieutenant Göring was almost certainly shot down by the Blenheims’ return fire.

Fighter Command often complained in 1941 about why the Germans would not fight. In 1942, when large numbers of Focke-Wulf Fw 190 fighters were issued to units, this complaint soon disappeared. This new German fighter surpassed the Spitfire V in almost every respect. Its level speed, climb, dive and acceleration were all superior, and its roll rate was so fast as to be hard to believe, letting it change direction very quickly. The Spitfire retained an advantage in turning only because of its lower wing loading. Even in this respect doubts have been expressed, because the Fw 190 could make a tight sharp turn with 10 degrees of flap and could use its excellent acceleration to overcome the extra drag. There are cases of the Fw 190 outdoing the Spitfire in a spiral, the most famous being the occasion described in Johnnie Johnson’s book Wing Leader when he was trapped over Dieppe by an Fw 190.

The Fw 190 was another main fighter of the Luftwaffe in the Second World War. Developed in 1939 by Germany’s Focke-Wulf company, it was an all-metal cantilever low-wing monoplane day fighter.

Unlike almost all fighters at the time, which used liquid-cooled engines, the Fw 190 stood alone in installing a 14-cylinder air-cooled radial engine, which simplified its engine structure, and apart from maximum speed its other performance figures were better than the Me 109’s, especially acceleration, making a deep impression.


[Image — Figure 14.12: The Fw 190 fighter. A photograph of a dark single-engine fighter parked on a grass airfield, seen from the front left.]



The Fw 190’s total production was 20,001 aircraft, with many variants from A to S developed in succession. The Fw 190A was the type produced and used in the greatest numbers, and from September 1941 it was mainly used in air combat against the RAF and in tactical support of ground forces (ground attack).

German pilots equipped with this excellent fighter dared to fight with an aggressiveness never seen before. The most outstanding occasion came on June 2, 1942. That day the Northolt Wing and the Hornchurch Wing together carried out a “Rodeo” over the German fighter base at St. Omer. The top layer was No. 403 Squadron, led by Squadron Leader Alan Deere, at 9,000 meters. In the first half of this fighter sweep nothing special happened, but on the return flight a dozen or so German fighters were found closing rapidly directly astern. At the time No. 403 Squadron was formed in three four-aircraft finger-four formations. The Red section flew in front, the Blue and Yellow sections to left and right, slightly further back. Deere gave the order to break formation, the Red and Blue sections turned sharply left to meet the German aircraft, and the Yellow section pulled up to the upper right. Midway through his turn, Deere glanced across at the Yellow section and, unexpectedly, saw another group of Fw 190Es emerge from thin cloud 650 meters above him. He passed hurriedly head-on to the original group of German aircraft, and after they pulled up and flew over him, a third batch of German aircraft dived on Deere from his right.

As Deere said afterward: “I have never seen Germans as keen on fighting as these Focke-Wulf pilots.” In the Me 109 the German pilots’ tactics had always been unchanging: a quick strike and then break away, a sensible way of dealing with the Spitfire’s superior turning performance, but these Fw 190 pilots were different; they were full of confidence. This carefully thought-out and well-executed German trap showed a high standard of ground control, and No. 403 Squadron suffered heavy losses, losing 8 of its 12 aircraft. The appearance of the new opponent made life hard for the Spitfire V squadrons. After capturing an intact Fw 190, the RAF carried out comparative test flights to seek the best way to deal with it. The advice given to Spitfire pilots was to maintain a high cruising speed in the operational area to reduce the chance of being attacked, and they were told not to forget that the Spitfire held the advantage in turning performance, although, as stated above, this is still doubted. As an evasive measure, if the Fw 190 could be spotted early, a shallow dive could be used. If the German aircraft pursued closely, it would be caught up with after a stretch of distance, but since every 10 seconds the pursuit continued added a little over 1,600 meters of distance flown, it was still worth a try. The real solution came in July 1942 with the Spitfire IX entering service; this more powerful Spitfire version came close to the German fighter in speed and climb and weakened the Germans’ advantage in dive and acceleration. The Fw 190 retained a clear advantage only in roll rate.

In the history of air warfare the defense of Malta was one of the greatest achievements. Malta was an unsinkable aircraft carrier, ideally placed to prevent the Axis from shipping supplies to North Africa, so its being fiercely attacked was unavoidable. Besides the RAF fighters keeping a certain degree of air superiority, British bomber squadrons and naval units were also stationed on the island, so Italian supply ships suffered only heavy losses. Had air superiority been lost, the British would have had to evacuate Malta to avoid being wiped out, and Rommel’s supplies could then have passed unhindered.

Malta is about 64 km from the nearest point of Sicily. So when there was an air raid the warning time was short, under about 15 minutes. But this disadvantage was to some extent offset by the island’s small area, because there was after all no doubt which target the enemy aircraft were about to attack. The early raids were carried out by the Italian air force. The Italian fighters were mainly Fiat CR.42 biplanes, and some Fiat G.50 and Macchi MC.200 monoplanes. They used wedge formations, their basic tactic being to take a favorable firing position by spiral maneuvering after finding the enemy. These aircraft were slow and weakly armed, and were usually no match for the defending Hurricanes.

As transport convoy losses grew, the Luftwaffe moved into Sicily in force at the end of 1941, and defending Malta became much harder. This is not to belittle the fighting qualities of the Italian pilots; only their equipment was poorer, so their combat effectiveness was no match for the German fighter units equipped with the Me 109.

Compared with other main theaters, the scale of air combat over Malta was small, but the RAF achieved more rapid tactical development there than in any other theater, which was probably inevitable. With short warning times, every second was vital. After takeoff, British fighters climbed south at maximum speed toward the sun and away from the incoming enemy; having reached sufficient height they turned around and, with the sun at their backs, flew fiercely toward the airspace over Malta.

Pilot Officer Reade Tilley spent several months on Malta flying Spitfires. An American who fought in the Royal Air Force and transferred to the US Army Air Forces at the end of 1942, he wrote a tactical paper titled “Hints on Hunting the Hun,” introducing to his compatriots the combat experience he had accumulated. Some of the experience was peculiar to Malta, but a lot of it was also applicable to air combat in other theaters, and so was adopted by the RAF in Tactical Bulletin No. 15. Tilley first stressed that the most important problem in the Malta battle was that takeoff must be rapid. He wrote: “When fighters scramble to intercept the incoming enemy, every minute wasted in getting off the ground and forming up means losing 1,000 meters of height just when height is most urgently needed. Therefore there is no need for overly detailed cockpit checks; it is enough to confirm that the propeller is set at fine pitch and that the engine is running normally. Do not fly the takeoff circuit the flying school way before assembling. During the takeoff run, quickly glance at the aircraft ahead lifting off, and when you have enough airspeed, put the sight on the aircraft ahead offset by about six rings, and in an instant you can form up with him. Do not shove the throttle forward and chase after him, which takes up to three times as long to catch up. If you are the leader, make a small circuit around the airfield, throttle back, and rock your wings hard so you can be recognized. When formation is complete, at once put the cockpit into ‘combat condition’: adjust pitch for the climb, check the oxygen equipment and engine instruments, and turn on the firing button. At that point, you are ready for combat.”

The second issue Tilley stressed was the fighting formation. He favored four-aircraft line abreast as the unit, similar to the German section, the difference being that they were spread in a line abreast and not staggered fore and aft as in the German finger-four formation. The Fighter Command Tactical Memorandum published by the RAF in November 1942 contained more types of fighting formations than Reade Tilley mentioned, and it is necessary to introduce it here: “The fighting formation now being used on Malta and having achieved great success over almost a year is line abreast, that is four aircraft in a line, spaced 150–250 meters apart. If possible, the 3 fours of a squadron should stay together. The sections can spread out in line abreast, in stepped-down echelon toward the sun, or adopt a flat wedge formation or a stepped-down echelon in column. The advantages of line abreast are obvious. It has no stragglers, and every pilot searches inward, so everybody’s tail is covered. When attacking bomber groups everyone can get a target, so the return fire is more dispersed. After the attack it is easier than any previous formation to re-form. The formation’s speed is faster than before, and each aircraft’s fuel consumption is also more even. If an outer aircraft falls behind for some reason, the leader need only turn toward it without throttling back, and it automatically returns to the formation.” Now to continue with the words of Pilot Officer Reade Tilley: “The Red section flies in front, with the squadron commander in the Red 1 position, and Red 3, as deputy leader, next to the squadron commander on his left; should the squadron commander’s radio fail, or should he have to leave the squadron formation because of aircraft trouble, the deputy takes over the lead.” This was apparently a detail but a very important one. Because before this, the deputy leader had led another section. Thus when he prepared to take over as leader, confusion would arise, the situation could be cleared up only by radio, and the whole squadron would be without a leader for 1–2 minutes during reorganization. As Reade Tilley pointed out, crossover turns were used both within sections and between sections. When the lead section turned, the White and Blue sections made crossover turns at full throttle. The section toward which the lead aircraft turned would usually pass below, the other section above. To keep good formation at the end of the turn, the movements of the White and Blue section leaders had to be agile and precise. Within a section, each pilot also made crossover turns.

It can be imagined that mastering these maneuvers skillfully required stepped-up training. Next he spoke of the need for strict radiotelephone discipline. “When the squadron is pursuing the Germans, the squadron leader is the only one using the radiotelephone to transmit. The others need not speak, but shut their mouths and respond according to the messages the ground controller sends to the squadron leader. Pilots must therefore keep their eyes wide open and their mouths shut until they find enemy aircraft; then it is your turn to speak. The requirement is: deliberately make your voice calm, speak slowly, don’t get excited: ‘Hello, Red Leader, several Me 109s at 4 o’clock above you,’ or ‘Red 3 reports to Red Leader, enemy aircraft at 9 o’clock, same height as us.’ Sometimes the enemy aircraft are seen only when they actually attack, so an accurate message must be sent instantly. If through nervousness you stammer and cannot be understood, the pilot under attack may be hit first. The correct wording is ‘Me 109 attacking section,’ or, if you see a comrade being attacked, say ‘Red 4 look out’ or ‘Red 4 break’; such messages are useful as long as they are spoken clearly. It must be stated exactly who is being attacked. In an emergency, to send panicky messages on the radiotelephone is certain to be unfavorable to your own side and helpful to the enemy. For example, if you send in a terrified scream, ‘Look out, there’s an Me 109 on your tail,’ it is enough to put all the Spitfire fighters within a radius of 80 km into a series of frantic maneuvers. Since no call sign was used, every pilot would automatically react. So rather than having several formations break up one after another and letting the Germans pick favorable targets at leisure to attack, it is better to say nothing and let one pilot be shot down.”

No fighter pilot who wants to live long dares to ignore the sun. The sun can be a friend, or a vicious enemy, depending on how you use it. “Before takeoff always note the direction of the sun, so that if you fly out over the sea or over the desert for several kilometers and your compass has been shot out by a shell, you can save much unnecessary walking or paddling; never climb with your back to the sun. If you must fly with your back to the sun, change heading 45 degrees left and right to make a zigzag course. Whenever circumstances permit, climb toward the sun. That way, if a German is hiding in the direction of the sun, he can make only one head-on pass at you, and then you can turn around nimbly and attack him from the direction of the sun, beating him at his own game. If you are patrolling for some purpose, divide your force into two sections and fly across the sun. The two sections adopt more or less a ‘line abreast’ form, but the section nearer the sun should be staggered slightly forward. The length of each leg should vary, and height should be changed often. That way, if the Germans spot you first, they will find it hard to choose a favorable moment to attack you as you turn, which is always toward the sun. When flying at low altitude over water or desert, adjust your height to where you can see your own shadow on the water or ground, and then watch out for other shadows creeping up behind you, since they may take unfriendly action toward you.” Cloud can also be a friend or an enemy. “The cover value of cloud in fighter offensive operations is overrated. Cloud is most useful to a fighter pilot in difficulty. If you are attacked, or the situation cannot be reversed, cloud is the best hiding place. Stratus is the most useful, because you can dive into it, or burst out of it to observe below the cloud. Remember, when there is a gap in the clouds, flying straight is unwise. If you are being chased, make a 90-degree turn in any cloud you enter; if there is nothing unusual, a rapid 180-degree turn back may put you in a favorable position to meet the pursuer head-on. Never fly right along the top of stratus, or you will stand out sharply, and an enemy slightly higher than you will see you even from over 15 km away. On days when the stratus is very high, fly at a height between the cloud and the ground, so as to detect fighters above you at any time. High stratus is very favorable to fighter defensive operations, because you can see the enemy fighter group far earlier than the enemy sees you, and can tell fighters from bombers.”

Reade Tilley finally spoke of air combat: “When creeping up on the cunning Germans, remember firmly that they seldom gather all their strength in one place, but are usually divided into several small groups, stepped up toward the sun with height differences of 1,000–1,500 meters. Watch the sun’s direction, and you will be safer. The Germans are experts at using decoys; these decoys look isolated and unsupported, but half the German aircraft are in the direction of the sun, watching them with tigerish eyes. The enemy never operates singly; they always fly in units of two or four. If you see only one enemy aircraft, before you attack be sure to look around for his companions…… and don’t forget to search behind your tail. In attacking, the most effective method is to fire bursts of 2–3 seconds, several in succession, each time with a new aiming point and lead. Don’t stop attacking just because the enemy aircraft begins to smoke or pieces fly off; at that time skid outward, search carefully behind your tail, then close again to point-blank range and deliver the fatal blow. When you are firing at an enemy aircraft is exactly when you are most liable to be attacked. When you break off an attack always do so with a violent skid, as if you were being attacked from behind, because you may really be. A tactic the Me 109 was very fond of was called the ‘pincer.’ They come over, split into two groups and take up positions on both sides of you. One group suddenly dives in to attack from the side. As you turn to meet it, the other group gets onto your tail. At this time, if you are leading a section or a squadron, you need only detail half your force to watch one side and the other half to watch the other side, and it is not hard to deal with them. When you are alone and attacked in a pincer by two Germans, so long as you move nimbly it is not hard to deal with either. First begin a dive, close the throttle, suddenly pull up, give the enemy aircraft a quick burst ahead of him, then skid and make a half roll, holding the stick fairly far back, and come out of a turn with skid. At this point the second Me 109 will lose its target, because you happen to be right beneath its wing. You have taken up a position very favorable for pulling up and shooting him at close range. This tactic is for the Spitfire against the Me 109. If your aircraft’s maneuverability is poor, it is not advisable to use it.”

This one-against-two meeting tactic sounds rather sure of itself and quite aggressive, but at the time he wrote it that way deliberately. In fact it was a last resort regardless of everything, to be used only when there was no other way, and whether Spitfire pilots could use it to extricate themselves was completely uncertain. Reade Tilley, who retired from the US Army Air Forces with the rank of colonel, confirmed this recently, saying bluntly: “The sole aim is to save your backside; if you can spoil their first attack, they may turn elsewhere.”

The article “Hints on Hunting the Hun” contained most of the main points of air combat. Worth noting is that German fighters also began using the four-aircraft line abreast in 1942, replacing their four-aircraft finger-four formation (see Figure 14.13).


[Image — Figure 14.13: The four-aircraft finger-four formation. A diagram of four aircraft silhouettes in a staggered formation, labeled in English “Four Finger Formation,” “Flight Leader,” “Flight Wingman,” “Element Leader” and “Element Wingman.”]



Meanwhile, quite different tactics were being used on the Russian front. The Germans invaded the Soviet Union in June 1941; a large-scale raid on Soviet airfields on the first day alone destroyed over 1,800 Soviet aircraft, most of them destroyed on the ground. The Soviet Red Army, deprived of effective air cover, suffered a crushing defeat, and the Germans began advancing eastward victoriously. In this situation Soviet fighter units had to resort to fighting to the death. Their aircraft were no match for the German Messerschmitts, and their pilots were poorly trained and had almost no tactics. On the second day of the war, an Me 110, a Ju 88 and an He 111 were each rammed and shot down by Soviet pilots. The three Soviet pilots were all flying obsolete Polikarpov I-16 fighters, and two of the three survived. According to records, Soviet aircraft made about 200 ramming attacks on German aircraft in all. The result of such ramming was not necessarily suicidal: Lieutenant Boris Kovzan had shot down no fewer than 4 German aircraft by this method, and such things had happened long before. On August 26, 1914, Lieutenant Pyotr Nikolayevich Nesterov flew his unarmed Morane M at an Austrian reconnaissance aircraft, and both crashed in flames. By 1941, with the worsening situation, ramming became an unquestionable patriotic act.

The following is the account, widely reported in the Soviet Union, of Second Lieutenant Talalikhin of his attack on a Heinkel He 111 west of Moscow: “I tried to ram the bomber’s left engine, but it turned and lost height. By then my ammunition was used up, so I thought, although I could still catch it, it would get away. There was only one way: ramming. Even if I was sacrificed, it was only one man, but on that bomber there were four fascists. I crept in under its belly, preparing to ram the enemy’s tail with my propeller, but when I closed to about 10 meters, a burst of bullets hit my aircraft and my right hand was shot through. I at once opened the throttle and rushed at it.” Talalikhin successfully bailed out of his I-16, and was awarded the title Hero of the Soviet Union the next day.

As the war went on, the Soviet air force pulled itself together, drew useful lessons tactically, abandoned the three-aircraft formation and switched to the pair and four-aircraft formations that had been proposed after the Spanish Civil War. However, in sharp contrast to the Western European theater, almost all air operations were carried out in direct support of ground forces, so most air combats took place at lower altitudes. The Messerschmitts often had a height advantage, and the Soviet fighters partly countered by flying about all over the combat zone at full throttle. This burned fuel faster and greatly reduced the aircraft’s operating range, but they were harder to attack, because the time available to them for spotting incoming German fighters increased.

The situation in the North African theater resembled that in the Russian theater in many respects. There was vast space, the warning system was poor or nonexistent, and air operations were almost all in support of ground forces. The RAF’s equipment was not the best, because before spring 1942 all Spitfires were kept in Britain. Since the opponent was the Italian air force, the Hurricane fighter, the Curtiss P-40 Tomahawk and later the P-40 Kittyhawk (an improved Tomahawk) could cope, but after the German air force arrived with the latest Me 109F fighters, life for British and Commonwealth fighters became hard.

One of the best-known fighter pilots of the Second World War was Lieutenant Hans-Joachim Marseille of the Luftwaffe’s Day Fighter Wing 27. Marseille was an outstanding pilot, and one of the few able to master deflection shooting skillfully; from April 1941 to September 1942 he scored 151 victories over the Western Desert. This number sounds hard to believe, but a very large part of the aircraft he shot down are traceable in Allied records.

Apart from the small number of Spitfire Vs that arrived in spring 1942, the Allied fighters were no match for the German Me 109F and later Me 109G. If they spotted German fighters, Hurricanes, and especially Curtiss P-40s, often formed defensive circles. As said earlier, Fighter Command found in 1940 that the circle was a formation hard to break. German pilots in 1941 and 1942 also found the circle hard to deal with. However, this was an exception for Marseille.

On June 6, 1942, the squadron of German Day Fighter Wing 27 in which Marseille served met 12 P-40 Tomahawk fighters of No. 5 Squadron of the South African Air Force, which at 1,600 meters had formed a clockwise defensive circle. A defensive circle is a fairly large formation; the aircraft must bank about 70 degrees, so are subject to about 3 G of overload, and the aircraft’s speed is probably about 250 km/h. The circle’s diameter is close to 1,000 meters, and the fighters are about 250 meters apart. Each fighter’s bank could be even steeper, but this is probably the limit for holding the formation. Each fighter in the circle is in a favorable position to cover the tail of the one ahead. Marseille climbed above the circle and pushed his nose hard down to pass through these South African pilots. While pulling up hard into a zoom, he selected a target and attacked from the right with a climbing turn. Closing to 50 meters he leveled out and quickly opened fire, while that P-40 Tomahawk happened at that moment to disappear below his nose. The hit fighter trailed thick smoke, left the circle and fell. The covering aircraft, because of their steep bank, did not spot the Messerschmitt until the last second.

Marseille pulled up, then leveled out to select the next target. In this fight no fewer than 6 P-40 Tomahawks were shot down by Marseille. He had improved the Luftwaffe’s standard “hit and run” tactic. As we described earlier, the Germans had adopted “hit and run” tactics in order to deal with the advantage the Spitfire and Hurricane held in turning performance in 1940. This young German ace found a way to remain after the shot in order to continue the attack, which was to fight in the vertical plane and not the horizontal plane. The ability to make sharp turns is a function of both wing loading and speed. The speed gained at the start of the dive let him zoom quickly to a certain position and launch a lightning attack, then break away above the circle before the defenders could react. Since the remaining speed had been lost in the latter part of the climb, he could make a small-radius turn above the South African formation and quickly take position to attack again. Yet Marseille did not survive this war. On September 30, 1942, the Me 109 he was flying caught fire in the air. He bailed out, but his parachute did not open.


[Image — Figure 14.14: Marseille’s tactics against the defensive circle. A line diagram of an oval ring of eight fighters about 1,000 meters across, with two curved flight paths swooping over and out of the ring, marked with numbered positions 1–4. Explanation: ① Marseille dives steeply through the circle. ② While pulling up hard, he selects an attack target and zooms in to attack; in this direction he stays hidden beneath the nose of the fighter that covers his target. ③ Closing to point-blank range, he fires in an instant. ④ The high speed in the zoom leaves him above the circle, very favorable for attacking again.]



It should be stressed that this style of attack demands far more of a pilot’s judgment and timing than the ordinary pilot can supply.

Meanwhile, on the other side of the globe, a quite different war was being fought. On December 7, 1941, Japanese Navy air units launched a fierce raid on the US Navy base at Pearl Harbor in Hawaii, opening the curtain on this war. It was a war in which aircraft took off from scattered island bases, or from the heaving decks of aircraft carriers to fight over oceans thousands of nautical miles wide, in circumstances without precedent. The Japanese Navy was equipped mainly with the legendary Mitsubishi A6M2 Type 0 fighter. The Type 0 was a fighter of outstanding performance; its rate of turn, though not the best, was passable, but it had excellent acceleration (over 8 m/s at speeds of 200–240 km/h below 5,000 meters), and its very low wing loading let it make sharp turns and hold steep climbs, and its firepower was also strong. Compared with the shorter-range fighters of the European countries, the Type 0 had extraordinary endurance, staying in the air for as long as 6–7 hours, over three times that of British and German single-seaters. Japanese naval pilots used a three-aircraft fighting formation (a section), a staggered single-file column with the aircraft about 100 meters apart. Three sections made up a 9-aircraft squadron, a formation that looked rather untidy, in which all aircraft except the leader flew zigzags. This formation would never win a prize in a flying display, but it had the advantages of freedom and flexibility. At the Battle of the Coral Sea in 1942 the Americans found Japanese air discipline very strict. American groups when attacked often broke up into single aircraft, and frequently found themselves pursued by at least 3 Type 0s. The Japanese tactics were built on a basis of “hit and run,” which was surprising considering the ability of their aircraft in air combat. Japanese sections always attacked in single file, and after firing climbed rapidly backward.

Opposing this powerful force was the US Navy, whose fighter arm was mainly equipped with the F4F Wildcat fighter (see Figure 14.15).

The F4F was one of the US Navy’s main carrier aircraft at the outbreak of the Second World War (the other being the F2A Buffalo fighter, whose performance was even below the F4F’s).

These two fighters were the US Navy’s first-generation monoplane carrier fighters, finalized in the mid-1930s, and compared with their main opponent in the Pacific, the Japanese Type 0 fighter, they were far behind in maximum speed, turning radius and rate of climb; their only advantage was higher structural strength, which allowed more violent maneuvers.


[Image — Figure 14.15: The F4F fighter. A photograph of a stubby single-engine navy fighter in flight, seen from the side and slightly below.]



After the First World War, almost all air forces trained their fighter pilots to shoot from astern without lead, but the US Navy from 1922 had begun stressing the use of deflection shooting, and trained thoroughly with gun cameras against towed targets. On the F4F the pilot’s seat sat high above the short, downward-sloping engine cowling, letting the pilot aim even at a very high deflection angle. By contrast, European fighters often had noses so long that they completely hid the target.

The textbook laid down four basic methods of attack: from above, from the side, head-on and from astern. Attack from above required the attacker to take position on an opposite heading at least 650 meters above the target and ahead of it, then make a half roll and fly inverted above the target, pulling the stick for a vertical dive. If he could reach this position without being discovered, then even the formidable Type 0 would not have time to avoid the attack by maneuvering. By a vertical descent with a roll or a spiral descent, the F4F could keep correct deflection shooting quite easily, the maximum effective range being 400 meters, the best range 100–200 meters. After firing, the F4F broke away past the enemy aircraft’s tail, always intending to attack another enemy aircraft, and so converted the dive speed back into height. It must be stressed that the breakaway maneuver should be very gentle so as not to waste energy and so affect speed. Attack from above has two main drawbacks: first, it is quite clear that it cannot be used against low-flying aircraft; second, the success of attacks on fighters depends on whether the pilot goes unnoticed as he begins his approach.

Attack from the side was also widely used. This attack began at a point ahead of the target on an opposite heading, the pilot turning in from the side, the lead at first greatest and diminishing rapidly as the range closed. Since height advantage can be converted into speed advantage, it is best to attack from the upper side, the best position to begin the approach being about 500 meters above the target, at a distance of 1,000 meters and an angle of about 45° to the target’s nose. The attacker broke off from the target’s rear and below, then zoomed to regain height. The danger of side attack is that at the end the attacker is exactly dead astern of the target, giving the enemy rear gunner a good chance to shoot.

Head-on attack was also taught; the usual method was a shallow pull-up from below. If the other side wants to return fire he must push his nose down, with the danger of collision. His usual reaction is therefore to change course suddenly and get out of the field of fire. Head-on attack is really a matter of seizing a favorable opportunity as it arises. If the attack is begun too early, the target can safely push its nose down and return fire. However, this attack can often be effectively combined with scissors maneuvering, one of the basic fighter maneuvers still taught today. The scissors is a series of reversing turns whose aim is to force the attacker to overshoot the target, during which he has only a fleeting shot at a large deflection angle. If the other side has the advantage in maneuverability, using scissors against him is hard to make succeed. If a Type 0 attacked an F4F Wildcat from above and behind, its maneuverability would be reduced by the effect of speed, while the F4F Wildcat could very likely preserve itself through several reversing turns in succession. Reversing turns often lead the two aircraft toward each other head-on, and if the F4F Wildcat manages to get slightly below the other, it is in a favorable head-on attack position.

The F4F’s performance was inferior to the Type 0’s. It was slightly slower at most altitudes, its initial rate of climb was much lower, its acceleration sluggish, and at speeds below 300 km/h it could never win a turning fight. The standard Japanese evasion was a steep climbing turn to the left, which the F4F could not follow. And for an F4F being pursued, the only hope was for friendly aircraft to come and drive the Type 0 off its tail. In the few cases where both sides’ speeds exceeded 400 km/h, the F4F had a chance to evade because the Japanese fighter had a serious fault. To obtain its astonishing sharp-turning performance, the Type 0 had in its construction a very long wingspan and very large ailerons. As speed increased, the movement of the ailerons was affected, and when speed approached or exceeded 460 km/h they could barely move. The F4F pilot could then make a diving turn, and if the Type 0 followed, the F4F would break out of a vertical dive with a roll in the opposite direction, leaving the Type 0 far behind (see Figure 14.16).


[Image — Figure 14.16: The US Navy’s attack from above. A line diagram of a long diagonal track marked “2,000 ft”: a Wildcat rolls inverted and pulls the stick back for a vertical dive attack, “a single vertical descent with a roll is enough to bring the Wildcat’s sight onto the target,” while the Zero “tries to escape the attack with a steep climbing turn.”]



Before Japan’s attack on Pearl Harbor, the commanders of many US Navy fighter squadrons had discussed tactics with combat-experienced RAF pilots. One major result of the discussions was the almost universal adoption of the four-aircraft section made up of two pairs. Combat with the Type 0 soon showed that to change the unbalanced contrast in the two sides’ aircraft performance, only morale and coordination could be relied on. Lieutenant Commander James Flatley, commander of Fighter Squadron 42, said to his pilots: “Don’t complain about our equipment. The enemy who falls in flames was shot down by it, and most of us who get back to base safely do so thanks to it.” These words seem to show that the morale of the American pilots was somewhat shaken by the Type 0’s superior performance. These American pilots, lacking a better fighter, had no choice but to depend on coordination to a large extent. Lieutenant Commander John S. Thach, commander of Fighter Squadron 3, racked his brains over the problem of dealing with the Type 0. He was one of the first US Navy squadron commanders to adopt the four-aircraft section and the fighting pair, and made an even more important breakthrough tactically, which was to decide to use pairs in line abreast, with the interval depending on speed, usually 300–400 meters. The pairs crossed to watch each other’s tails. The pair that first discovered an enemy aircraft attacking the other pair turned sharply to meet it. The second pair, seeing the first pair turn inward, at once turned toward them, and the two pairs made scissors maneuvers between themselves.

A Type 0 diving suddenly onto the tail of one pair could follow doggedly behind a target making evasive maneuvers, but he at once faced the danger of a head-on attack from the other pair, or else had to break off the attack in straight flight, giving the pair a chance to make a reversing turn and fire an instant shot. Either was a brilliant counterattack, and needed no radio warning. Thach called this maneuver the “Beam Defense Maneuver,” which was later widely adopted by US Navy aviation, and people called it the “Thach Weave” (see Figure 14.17).


[Image — Figure 14.17: The Beam Defense Maneuver (Thach Weave). A line diagram of four numbered aircraft in two pairs flying U-shaped tracks toward each other, with dashed lines marking the tracks after the crossing, circled numbers ①–⑤ marking the stages, and a label reading “300–400 m.” Explanation: ① A Type 0 attacks the left-hand pair from above and behind. ② The attacked pair turns sharply toward the other pair. ③ The left-hand pair turns sharply toward the attacked pair, passing below it. ④ The Japanese pilot now has two choices: he can press the pursuit and meet a head-on attack from the other American pair, or break off the attack. ⑤ After the scissors maneuver is completed, the US fighters resume their original heading, with the positions of the two pairs reversed.]



Carrier operations in the Pacific met problems that land-based operations did not. When carrier aircraft returned from a mission, their airfield might be 160 km from the takeoff point. The number of aircraft aboard a carrier was also limited by space, and replacements could not be delivered by railway station overnight. The strike strength of an aircraft carrier depended on its torpedo bombers and dive bombers, and these aircraft in turn limited the space for parking fighters. As a result, the number of fighters was never enough. The carrier needed protection, and fighters had to be kept back for defense, which limited the number of fighters available to escort strike aircraft. Escorting strike aircraft was a task with difficulties on both sides. A low-level torpedo attack needs to be synchronized with a dive-bombing attack in order to split the enemy’s defenses as much as possible. However, dive bombers cruise at about 250 km/h at 5,000 meters, while torpedo bombers operate between sea level and 2,000 meters, cruising almost 65 km/h slower, and in these circumstances it was clearly impossible to give them adequate fighter escort. Over 30 strike aircraft often had to share only 6–10 fighters.

In terms of technical equipment the Americans had one thing the Japanese could not match. Their ships were fitted with radar, which greatly reduced the need to keep patrol flights continuously over the fleet, while the Japanese in the operational area had to put up from every carrier at least one three-aircraft fighter section on air patrol, with another section ready to take off at an instant’s notice and a third section at a lower state of combat readiness. Lacking radar, the Japanese could only rely on visual search, and they also had no equipment equivalent to the US Navy’s fighter control system. The bad consequences of this shortcoming were nowhere more serious than at the Battle of Midway in June 1942: in that battle a very poorly organized and coordinated American strike nevertheless inflicted severe losses on the strength of the Japanese carriers.

First to attack were the TB-D Devastator torpedo bombers of the squadron from the carrier Hornet, plodding along. The Type 0 fighters on defense won the first round, shooting down 25 of 29 TB-Ds. The second wave was Torpedo Squadron 3 from the carrier Yorktown, escorted by F4F fighters of Thach’s Fighter Squadron 3. They were intercepted by about 40 Type 0 fighters then all in the air. When the SBD Dauntlesses from the carriers Enterprise and Yorktown arrived on the scene, the Japanese air-patrol aircraft had been drawn down to low altitude, so these American dive bombers were able to attack unhindered. In this strike the Japanese carriers Akagi, Kaga and Soryu were all fatally hit, and of the original main strike force of the Japanese, only the carrier Hiryu was left unsunk.

The Yorktown’s strike that day was very typical of the period when fighter escort was lacking. First off were the SBD Dauntless dive bombers, followed by the TB-D Devastator torpedo bombers. The Devastators headed straight for the target on the bearing right after takeoff, while the Dauntlesses followed only after circling overhead for 12 minutes. Last to take off were the F4Fs led by Thach, of shorter range. About 40 minutes later the Dauntlesses had caught up with the slow Devastators far below, and the F4Fs had already overtaken both types. Thach detailed two F4Fs, flown by Aviation Machinist’s Mate Tom Cheek and Ensign Daniel Sheedy, as cover 300 meters above the torpedo bombers directly astern. Thach himself, with Lieutenant Macomber, Ensign Bassett and Ensign Dibb, took the middle position at 1,800 meters, almost 3,200 meters lower than the Torpedo Squadron 3 attack aircraft. Unfortunately, Lieutenant Macomber, Ensign Bassett and Ensign Dibb had only recently joined this squadron and had never practiced the “Beam Defense Maneuver.” In fact only Ensign Dibb had ever heard of this tactic. As we shall see below, this circumstance gave rise to quite a few complications.

The American force sortieing from the Yorktown was first spotted by the cruiser Chikuma, which at once notified its main force, the Type 0 fighters already in the air. The Type 0s swarmed in, at once shot down Bassett and knocked out Macomber’s radio. Then the Japanese aircraft, forming a neat column behind and above the F4Fs, attacked in succession. Thach instinctively tried to take the position for the beam defense maneuver to resist, but because Macomber’s radio was knocked out he could not communicate. Thach imagined that Macomber must be intent on evading the Japanese attack and turned sharply toward the beam defense position, but Macomber frantically hurried back to the close-formation position. Thach abandoned his original plan and ordered Dibb to spread out to the flank, and this action at once took effect: when Dibb was attacked, he and Thach immediately made a scissors crossing. A Type 0 pursued Dibb closely and met head-on Thach, who was passing below Dibb; Thach fired, and this Mitsubishi fighter fell in a ball of flame. The air battle lasted 20 minutes in all; the F4Fs suffered no further losses and shot down 4 enemy aircraft. The “Thach Weave” was thus tested in battle, preventing further losses of aircraft against the odds in numbers and enabling the F4Fs to score a counterattack victory. More important, it drew off a large part of the defending Japanese aircraft, which might otherwise have caused heavy losses to the American strike aircraft.

The most important tactical advance to emerge from the early air combats over the Pacific was undoubtedly the “beam defense maneuver.” It was the forerunner of the combat pair, two aircraft covering each other, which one leads depending on the specific circumstances, and not the fixed division of shooting and covering that was so prevalent in Europe.



Section 4: Air Combat over Europe

If the Me 109 and the Spitfire were designed and produced in the “quiet period” and had a major influence on air combat in the Second World War, then the Fw 190 and the P-47 and P-51 fighters were designed and produced during the Second World War.

The P-47 fighter was one of the main fighters of the US Army Air Forces in the Second World War (see Figure 14.18). Designed by Alexander Seversky and Alexander Kartveli, founders of the American Republic Aviation company, after a change to a new engine the P-47B made its first successful flight in May 1941. At altitudes above 5,000 meters it could turn at 400 km/h, with good high-altitude maneuverability; and at 8,470 meters it set a maximum level speed record of 690 km/h.


[Image — Figure 14.18: The P-47 fighter. A photograph of a large single-engine fighter in flight, with a checkered cowling and US star-and-bar markings.]



Compared with the Hurricane and Spitfire, the P-47 looked big and clumsy, which at first was somewhat hard to accept, and it was even refused by some pilots. But before long many pilots came to love it. Although the P-47 was a large aircraft and indeed not as agile as the Me 109 and others, its engine was powerful, its firepower fierce and its survivability strong; so long as no vital part was hit, it was no matter even taking dozens of bullets. It also had good dive performance, and in air combat, so long as a favorable height was seized, diving attacks on the enemy were easy to carry out. Therefore, once the P-47’s advantages were proven in use, it was welcomed by the units. P-47s of every model were shipped to the front in a steady stream, played an important role in the wars in Europe and the Pacific, and became one of the few famous fighters of the Second World War to be produced in large numbers and repeatedly achieve success. The P-47 was born in the middle of the Second World War and developed into many variants in succession, a total of 15,683 of all variants being produced, the most numerous fighter used by the US Army Air Forces (the air force had not yet been established at that time) during the Second World War.

In late autumn 1942, German fighter units stationed in France met a new opponent. The US 8th Air Force, equipped with B-17 Flying Fortresses, arrived in Britain. This large four-engine bomber had very powerful defensive firepower. The F model had a pair of 12.7 mm Browning machine guns in the tail, two more pairs in turrets on the upper fuselage and belly, and a single gun on each side of the fuselage and in the nose, and later models had even more powerful firepower.

The 12.7 mm Browning machine gun was an excellent weapon, able to fire 14 rounds per second, its striking power much greater than the light machine guns carried by British and German bombers at the time. The Americans firmly believed that a fire net formed by a dense big formation of bombers was enough to drive off the other side’s fighters.

The problems the Germans met, besides tactical, were also physical and psychological. The physical problem was caused by the B-17’s 33.5-meter wingspan. German pilots were not at all used to dealing with aircraft of such huge size, and found it hard to judge distance correctly. As a result they often opened fire too far away, and then broke off too early. The psychological problem came from a combination of the following factors: the target’s huge size, the dense firepower of the bomber formation, and the B-17’s unquestionable ability to absorb punishment. These three factors together gave people the impression that the B-17 could not be shot down, an impression that disappeared only gradually later. Interestingly, Japanese pilots also had the same impression of the B-17.

The tactical problem proved still harder to solve. A fighter attacking by the method of chasing from over 1,000 meters behind the target with a speed difference of 160 km/h needed more than 18 seconds to close to 100 meters. Although the gunners on the American bombers were not very skilled shots, with so many gunners firing together, approaching from behind was full of danger. German fighter units, suffering ever more losses, could correct this only through a new style of attack, head-on attack.

On November 23, 1942, B-17 bombers raided German-occupied St. Nazaire. Major Egon Mayer led aircraft of Day Fighter Wing 2 to intercept. The Luftwaffe in this fight abandoned the four-aircraft section and used three-aircraft flights. The American bomber formations were organized on multiples of three, so each German three-aircraft flight attacked three bombers head-on. As a result, 4 B-17 bombers were shot down and another was severely damaged.

As the British had found two years earlier, the difficulty of head-on attack lay in the great closing speed. A pilot beginning to attack about 3,000 meters in front of the bomber had only about 15 seconds to choose a target, aim, fire and break off.

The Luftwaffe soon gave up three-aircraft fighter formations. German pilots found that when the bombers had escort fighters, their three-aircraft formations were very vulnerable. Head-on attack, however, continued to be used, German fighters adopting a single-file column or the line-abreast formation of an entire unit. The prescribed method was, after the head-on attack, to pull up over the bomber, and then quickly attack again from a favorable position above. Since the B-17’s vertical tail was very large and collisions easily occurred, many German pilots preferred to break off below. They either pushed the nose down and passed close under the bomber, or rolled inverted and skidded away in a quick descending turn. The result of doing so was to descend to a height far from the bombers, taking several extremely precious minutes to regain enough height for another attack. But when the bombers had escort, this was the safest method.

The US 8th Air Force declared without reserve that its operational intent was daylight bombing of targets deep inside Germany. It soon became clear that without fighter escort the bombers would suffer heavy losses. But the Americans had no fighters with enough range, so they tried to adopt a stopgap measure that General Douhet would have been very pleased with had he been alive. The YB-40 was a standard B-17 converted into an aerial battleship, about 20 built or converted in all, armed with various combinations of weapons. Reportedly, electric turrets in the nose and tail carried 4 12.7 mm machine guns, the upper fuselage turret two 12.7 mm machine guns (at least one aircraft having a 37 mm cannon), and each side of the fuselage 3 guns (two 12.7 mm machine guns and a 20 mm cannon). In addition, wherever else on the aircraft there was a gap, heavy machine guns were installed. The YB-40s carried no bombs; they flew only to protect the bombers with their fierce firepower.

The YB-40 first saw action on May 29, 1943, with very disappointing results. After a short and ineffective period of use they were finally withdrawn from combat. The added weight of armor, guns, ammunition and crew moved the aircraft’s center of gravity rearward. Trimming it level afterward in turn hurt flight performance. These factors, plus the drag of the additional guns, seriously affected the YB-40’s performance, so that it could hardly keep formation with the bombers it protected. Nevertheless their fierce firepower made a very deep impression on German fighter pilots. Even months after the YB-40 had been withdrawn, German pilots occasionally still filed reports of encounters with YB-40s. The idea of the flying battleship was once again shelved.

B-17 raids were at first escorted by British Spitfires, and the American P-38 Lightning soon joined. This large twin-engine fighter, when used against single-engine fighters, showed many of the same shortcomings the Me 110 had shown in 1940, so the Americans urgently needed a long-range single-engine fighter for escort. The P-47 appeared over Europe in April 1943. At first its range was not much greater than the Spitfire’s, but with drop tanks added its radius of action was increased. German fighters therefore avoided combat until the escort fighters, their fuel running low, began to return, and then attacked the unprotected bombers. Their countermeasure was very simple: detail a fighter section to attack the P-47s, so that the American pilots, once attacked, had to jettison their drop tanks to defend themselves, and thereby at once lost the added range. The P-47 proved a very successful fighter, and was first used in combat by the 4th Fighter Group.

The pilots of this group came mainly from the British “Eagle” squadrons, and had originally flown the Spitfire V. At first they were uneasy about this new aircraft, because it was too big. To suit high-altitude operation, the P-47’s wingspan was 1.6 meters longer than the Spitfire V’s, its wing area 1/4 greater, its fuselage volume about 4 times that of the Spitfire V, and its weight nearly twice. They wondered how this huge aircraft could deal with the small, nimble German fighters. Lieutenant Bob Johnson partly answered the question during a training flight. That time he was pitted against a famous Spitfire of the newest type, the IX. The two pilots sized each other up after closing. Bob Johnson, having heard not a little about this new Spitfire, was determined to try his P-47 against it. He opened the throttle and went forward, the Spitfire did likewise, but thanks to the P-47’s better acceleration the distance slowly opened up. At high speed he pulled back the stick, and his huge fighter climbed rapidly under its own momentum. But after the momentum of the steep zoom was gone, the Spitfire that had been behind caught up. In a sustained climb, this British fighter was far superior to the P-47.

In Johnson’s own words, “It sped past me while I seemed to be standing still.” After the Spitfire gained a height advantage, it turned around and put itself in a position to dive onto the P-47’s tail. “If I tried to turn in a steep spiral, the Spitfire would go straight into my inside circle. I also knew the Spitfire could easily outclimb my fighter. I avoided those traps set for fools. In this kind of fight, the most important principle is never to fight the other fellow with the set of tricks he is best at. Don’t make steep spirals, don’t climb; make him be at the same height as you.”

With the Spitfire closing rapidly from behind, what could Johnson do? Using his superior acceleration he could dive away at full throttle, but the Spitfire had taken up firing position long before the distance opened wide enough. There was only one thing to do. The P-47, though very large, rolled much faster than this British light fighter. He rolled his big fighter to the left in big-circle rolls, one circle, two, then a third. Just as the Spitfire was about to follow the roll, he kicked right rudder, pressed the right stick, and rolled the other way. Each time the Spitfire rolled one way, Johnson changed the roll to the opposite direction, gradually widening the distance between the two aircraft.

Johnson went on writing: “Then I played the trump card in my hand. The Spitfire was by now tumbling frantically in the air, trying to roll and stay with me, while I pushed my nose down into a dive. The P-47 screamed toward the ground. Just as the Spitfire was about to follow me (by now I was a long way ahead of him), I yanked the stick back and made a steep zoom. That British aircraft has the advantage whether climbing straight or climbing in a turn. In pulling out of a dive and zooming steeply, neither the British nor the German fighters were any better than the P-47. Before the Spitfire pilot could work out what was happening, my P-47 was already high above him, itching to go, and so it proved. Presently the Spitfire pilot saw with astonishment a less maneuverable, slower-climbing P-47 pouncing on him, 8 machine guns terrifyingly aimed at his cockpit.”

Bob Johnson was an outstanding pilot, and his remark “I avoided those traps set for fools” best illustrates the point; his combative, unnamed opponent however violated this principle. This Spitfire pilot, as soon as he found he could not keep up with Johnson in the first roll, should at once have pulled his aircraft up and circled high, waiting for Johnson to break off his headless-chicken flight. This would have put the Spitfire at a height the P-47’s zoom could not reach. Once in possession of a height advantage, it can be converted into speed advantage at any time, thereby offsetting the P-47’s level-speed advantage. Had this Spitfire been flown by an Englishman like Johnson, the result of the contest would still have been hard to predict.

So whether the P-47 won in actual combat depended on whether the pilot could play to its strengths and avoid its weaknesses. Like the Spitfire, the Me 109 and Fw 190 fighters were better than the P-47 in turning and climbing. However, although both German types could dive away sharply and leave the Spitfire behind, if they tried this method against a P-47, what they would most likely meet was a huge radial engine and flame-spitting leading edges closing in from behind. German pilots, after a dive, often used a sharp turn to evade a P-47’s pursuit. This usually worked, but used against Bob Johnson…… “The smoke from the exhaust stacks almost at once stopped; he (an Me 109) had throttled back and at the same time turned left, and he made the same mistake again: as soon as the German’s exhaust smoke trail stopped, I throttled back, skidded to the right, then pressed the stick and rolled on the inside of his turn, and calmly fired several short bursts. The German looked back and all he could see was the wings of a P-47 filling the sky spitting flame at him. I think he must have thought I was cutting the radius in on him……”

The key here was that Johnson noticed the Messerschmitt had stopped emitting smoke, and so knew what his opponent was preparing to do, and so was able to react at once, using his roll advantage to offset the other’s advantage in turning.

The deciding factor in air combat is the man in the cockpit, a saying common among fighter pilots of every country. By the time the P-47 stepped onto the air combat stage, the level of Luftwaffe pilots was falling. More than three years of continuous operations had made it quite hard for the Luftwaffe’s training units to replace pilots. German aircrew were splitting into two kinds: veterans with 100 hours’ combat experience, and inexperienced, poorly trained new hands.

By contrast, the replacement fighter pilots of the Americans had a very high level of training. Many had, before being committed to action, more hours on the type and more total flying hours than German (and British) pilots. They therefore had more practice than the other side and more confidence in their aircraft; analyzing these factors together, the reasons why the P-47 pilots took the offensive, and why they were able to win, become quite clear. With its great dive acceleration, plus the powerful 8 12.7 mm machine guns, this aircraft was very formidable when attacking. Properly handled, it could also hold its own in air combat, mainly through close teamwork among the aircraft, but to a certain extent depending on the aircraft’s own favorable features. In defensive operations the P-47 was deficient. Reade Tilley still stresses that had Malta been defended by P-47s and not Spitfires, the island’s garrison would have been wiped out. In air combat against German fighters with numerical superiority (which almost always held the height advantage), the P-47, because of its poor sustained climb and lack of good turning performance, would certainly have been dealt fatal blows.

Germany’s chief concern was to stop large-scale bomber raids, which could be achieved only by inflicting unacceptably huge losses on the bombers. From January to June 1943 Germany’s fighter strength in the west almost doubled, mostly stationed in German-occupied areas or around Germany. However, Adolf Galland, by then Commander of the Fighter Arm, disagreed with this approach. He advocated concentrating most of his fighter units together to meet raids of very large scale. On April 17, 115 B-17 bombers raided Bremen under full-route escort by P-38 fighters. Galland commented: “The air defense battle was very poor in effect. We were deployed too dispersed, and could send out only some small groups of 20–25 aircraft to intercept the enemy. Using them against fighter-escorted bomber groups could not possibly achieve decisive results.”

So was the effect of air defense really so poor? 16 B-17 bombers were shot down and 48 damaged, a loss rate of 14%, and almost half of the remainder were damaged. On this day the Luftwaffe (as they were later to do again and again) concentrated its strength on striking the low-level squadron, that is, the 401st Bomb Squadron, with the result that the squadron was entirely wiped out. Galland held that if enough strength were concentrated, a large-scale incoming enemy could be thoroughly destroyed. If this effect could be obtained quickly, the US 8th Air Force would be forced to reconsider its whole strategy. On the other side of the Channel, General Ira C. Eaker, commander of the 8th Air Force, wrote: “If the growth of German fighter strength is not quickly halted, the planned air raids may not be possible at all.”

The results of the Bremen raid showed that it was not hard for German pilots to hit the huge American bombers; the problem was causing damage serious enough to bring them down. According to German analysis, an average pilot scored 1 hit for every 50 rounds fired. Shooting down a heavy bomber needed on average 20 hits by 20 mm shells, so the light machine guns fitted to German fighters were of no use, and weapons of greater power were evidently needed.

The Luftwaffe carried out experiments dropping time-fused bombs on dense American bomber formations, but gave them up after one or two successes, because it was really too difficult to fly in formation at the predetermined height above the bombers, especially when escort fighters were present. Me 109s of the 5th Squadron of Day Fighter Wing 11, loaded with bombs, once intercepted the bombers on their route during the raid on Bremen, but not one bomb hit.

In mid-1943 German fighters were equipped with 30 mm cannon. Three or four hits of this shell were enough to bring down a heavy bomber. Unfortunately its muzzle velocity was very low, and the effective range was even shorter than the original 20 mm cannon’s. This was truly ironic: fewer hits were needed, but German pilots had to fire from closer, and so were more easily hit by the bombers’ return fire.

If the bombers’ formation could be forced to split, their defensive crossfire would be greatly weakened, and German fighters could adopt attack from astern, which offered more chances of hitting. Air-to-air bombing had sometimes achieved this aim, but was very uncertain. In August 1943 the Luftwaffe tried another weapon, the 210 mm rocket, an army weapon that proved able to be used on fighters. On August 17, Me 109s of the 5th Squadron of Day Fighter Wing 11 took off for operations with two rocket tubes slung under each wing. Lieutenant Heinz Knoke, who led the squadron, described: “Over Antwerp we found B-17s escorted by Spitfires. Because of the rocket tubes I could not fight the Spitfires. I was unwilling to jettison them unless the situation was tight. For the moment I could only wait for later chances to attack. I followed behind the B-17s (which were split into several groups, all flying southwest), lurking to one side, waiting for the Spitfires to turn back and return to Britain before attacking. I finally got my chance in the Aachen area. But before I could fire my rockets, my left wing was hit and the rocket tube on the left was shot off. I could hardly keep the aircraft, which had lost its balance, stable. There was a large hole in the left wing, and I was afraid the main spar was damaged and that the whole wing might snap off under excessive stress. I had to avoid sharp turns and find a way to fire the second rocket at the enemy. The other pilots of our squadron had by then already fired their rockets with good effect. Fiedelmann’s and Fest’s rockets both hit their targets directly, and the bombers hit exploded in the air. As far as I know, the rest achieved nothing. The one I fired myself went through the enemy formation and hit nothing.”

Fitting heavy armament to fighters also had its drawbacks. Heinz Knoke waited until he reached the Aachen area, that is, until he was beyond the range of the fighter escort, before he could attack. The rocket was a very hard weapon to use; its flight speed was low, so the aiming point had to be about 65 meters above the bomber. Attacking this way, on average fewer than 1 in 10 rockets exploded close enough to inflict fatal damage on a bomber, while the fighter firing the rockets, as the damage to Knoke’s Me 109 showed, was still within the effective range of the bomber’s return fire.

The action described above took place in the early stage of the first deep-penetration raid on Schweinfurt. The bombers, under continual attack, finally broke through all the obstacles and bombed the target successfully, but their losses were still startling. The number of bombers shot down was relatively not great, but many of the returning aircraft could no longer be used and became piles of scrap. The Americans had to go on seeking a long-range escort fighter able to take on the Me 109 and Fw 190 on equal terms. The result was the birth of the P-51 fighter (see Figure 14.19), a small, nimble fighter with the range to fly to Berlin and back.

The P-51 was one of the most famous fighters of the US Army Air Forces in the Second World War, the longest-range of the single-engine fighters used by the US Navy and Army, the most important type for escorting strategic bombers in the European and Pacific theaters, and it remained in service until the Korean War.


[Image — Figure 14.19: The P-51 fighter. A photograph of a sleek single-engine fighter banking in flight, seen from above and behind, with a US star marking on the wing.]



The P-51’s layout was nothing special, but it combined new aviation technology perfectly in one airframe, with an advanced laminar-flow wing, a highly streamlined fuselage and a rational layout of internal equipment, which greatly lowered its aerodynamic drag and, in size and weight comparable with similar aircraft, tripled its fuel load. This gave it a combat radius of 1,370 km, enough to cover B-17 bombers on the longest-range attacks. In later assessments this fighter was considered the one with the best overall performance of the main fighters of the Second World War. Because of its outstanding performance, P-51 production reached 15,875, second among US fighter production in the Second World War, behind only the P-47.

In the meantime the P-47’s combat radius had also grown a great deal. These American long-range escort fighters at first approached the bombers in relays. After a few months, as experience accumulated, the close-escort method was modified. They sent out other squadrons (16 aircraft per squadron) to range back and forth along the bombers’ route, looking for and attacking German fighters that might appear at any moment. The Me 110 and Me 410 twin-engine fighters, which had appeared by day as bomber killers, were driven from the sky, and the Germans were obviously in trouble. They could not hang clumsy rocket launchers under the wings and thereby lower the fighters’ performance, because if they met escort fighters in such an encumbered state they could only take a beating.

British fighters also played a positive (though secondary) role in the American daylight raids. They often provided escort in the initial and final stages, and sent fighters on sweeps over German airfields in France and the Low Countries, thereby tying down German fighters that could otherwise have been used more effectively elsewhere.

By early 1944 fighting formations had settled, the British and Americans using the four-aircraft finger-four and the Germans generally the four-aircraft line abreast. Whichever it was, on encountering enemy fighters they always used the combat pair long held to be orthodox, that is, the wingman covering the leader. John C. Meyer, a P-51 Mustang pilot, set out the reason in a report to the US War Department: “I mainly need my wingman’s eyes. One man can see only so much. When I’m attacked, what I ask of him is first to warn me, and only then to consider anything else. Air situations vary endlessly, so the wingman must have the initiative and ability to judge the situation correctly and act accordingly. For the wingman there is no hard-and-fast golden rule.”

A fighter is a very expensive piece of equipment, so the leader-and-wingman combination, in which one aircraft attacks and the other follows behind to cover, seems at first sight somewhat wasteful, yet in fact it is the only way to obtain effective results. Every fighter pilot, whatever his country, wants to shoot down enemy aircraft and win victories, but more important, he also wants to stay alive. As a result his time in combat is simply torn between two conflicting demands: destroying the enemy and preserving himself.

Destroying the enemy can be put off until tomorrow, but preserving oneself cannot. Since no pilot can look in two directions at once (forward to attack, backward to evade), his attention is divided during an attack, and he needs someone to protect his tail. A pilot can concentrate fully on attacking the target only when he feels safe in the knowledge that he will not be suddenly attacked.

As Colonel Dubrov of the Soviet Union pointed out in an article in the magazine Aviation and Cosmonautics, there are sometimes cases where the division of labor between leader and wingman is reversed. If the wingman first spots the enemy aircraft and is in the more favorable position, the wingman attacks and the leader covers. The next step in tactics requires the pair to attack in coordination with each other. Among publicly published materials, the best example is probably the combat action described in John T. Godfrey’s book The Look of Eagles. Godfrey often partnered with Don Gentile, first flying the Thunderbolt and later the Mustang, an outstanding pair. Johnnie Johnson, the top-scoring Allied pilot of the Second World War, called them “the best pair over Germany.”


[Image — Figure 14.20: Godfrey and Gentile against an Me 109. A line diagram of two ribbon-like flight tracks, one dark and one light, looping and spiraling around each other in numbered stages ① to ⑧; two small labels near the upper loops carry the names of the two pilots.]



That day they were escorting B-17 Fortress bombers over the target area. “Don first spotted the Me 109. ‘Johnny, enemy aircraft in the air at 6 o’clock.’ I twisted my head around, and sure enough saw it at a great height behind us. I stared at it somewhat doubtfully, and it pushed its nose over and dived toward us. ‘Don, that son of a bitch is attacking us!’ ‘I see him. When I call break, you turn right and I’ll turn left.’ I watched the Me 109 come nearer and nearer. ‘Johnny, break.’ I turned sharply right, and at first I felt I had broken away too late, because the Me 109 had already rushed onto my tail. I increased the bank of the turn, and met Don halfway; he was trying to attack the Me 109 head-on. With the German still on my tail, I turned two more circles before Don was able to complete a reversal and dive in to attack the German from behind. But this German pilot was very nimble, and just as Don was aiming, he rolled half over and dived for the ground. Don and I pursued closely, our engines roaring in the chase. The enemy aircraft pulled out of the dive and banked left, which brought him close to me. I followed behind him, firing. He was after all not the sort to sit waiting for the blow, and turned toward Don’s side. I followed, firing intermittently. Meanwhile Don had climbed to gain height, and I forced the German to keep making steep spirals. I fired again and saw sparks flash from his wings, fuselage and even engine, but this pilot would not bail out. We were by now near treetop height, and the engine of that Me 109 spewed thick smoke. I had not noticed that my ammunition was used up. Therefore when I pressed the firing button for the last blow, the machine guns were silent. ‘Don, finish him off! I’m out of ammunition!’ Don had by now maneuvered to above me, waiting for the German to come out of the spiral. He dived in front of me and attacked that brave German pilot, and hit the target.”

In this action the leader of the pair changed between the two pilots according to need, the Mustang not engaged at the moment maneuvering so as to re-attack as required. This was the most effective way of using the combat pair, but it could be used only in small-scale air combat. When dozens of aircraft were attacking one another in a small space, the method of each acting as the other’s leader was impossible, because the aircraft of a pair not in contact with the enemy at that moment would almost certainly lose contact with the other.

In small-scale encounters the order of combat is: spot, identify, maneuver, attack, break off. In sudden attacks from above the maneuver stage is often omitted altogether, and the attack is made at once, fiercely. When the air is full of fighting aircraft, the order of combat shrinks to search, fire, break off, and in practice often only search and break off, the whole taking only a few seconds, and the pilot simply has no time to carry out the complete set of complex maneuvers possible in small-scale air combat.

With the appearance of the new American long-range fighters, the Germans were in a dilemma. Inflicting unacceptable losses on the bombers was more urgent than ever. To do so, German fighters had to carry heavy armament, whose weight weakened the aircraft’s performance so severely that they could only take a beating when faced with American fighters, which could now appear in large numbers over any part of Germany.

The compromise the Luftwaffe adopted was a particular fighting formation. It contained an assault group (Sturmgruppe) of heavily armed and armored Fw 190s and two escort groups (Begleitgruppe) of light fighters (usually Me 109s), whose task was to tie up the Thunderbolts and Mustangs so that they had no time for anything else while the Fw 190s attacked the bombers. In theory this arrangement was perfect, but in practice it was hard to carry out. The Luftwaffe’s huge formation took a very long time to assemble (like the British Duxford Wing of 1940), and maneuvering in the air was also difficult. It was often intercepted by American escort fighters and broken up before it reached the bombers. Even those assault-group aircraft that managed to engage were in a sorry state, often attacking from astern, with heavy armor on both engine and cockpit, against the bombers’ fierce defensive fire. Gun-camera film showed such attacks from astern were often pressed to within 100 meters.

The Germans hardly tried to keep their fighters operating within the combat radius of their own bases. They intercepted, fought, and when fuel ran short landed at the nearest airfield to refuel and rearm. When enough fighters had gathered at one airfield, a special unit was formed, led by the senior officer present, and took off again to attack the returning American aircraft.

An unusual evasive maneuver was reported in spring 1944. That day Adolf Galland took off accompanied by Hannes Trautloft, wanting to check personally the problems of the fighters under his command. To his astonishment he saw a formation estimated at 800 American bombers, with countless fighters as escort, sweeping across the sky. One B-17 left the big formation, and the two German aces attacked it. Before they could deal it a fatal blow, 4 P-51 fighters cut in. Trautloft withdrew from the fight because of a gun jam, leaving Galland alone. Galland vividly described the severe situation: “I thought only of escape. I opened the throttle and dived, trying to escape the pursuit of the Mustangs, which were firing fiercely. I flew east toward Berlin, the tracers coming nearer and nearer. Just as my Fw 190 seemed about to come apart, and in such a grave situation I was almost helpless, I did something that had saved my life twice during the Battle of Britain: I fired off all my ammunition continuously into the blue sky ahead of me, and it had the expected effect on my pursuers. They suddenly saw the smoke left behind by my fire coming toward them. They perhaps thought they were being fired on by the first fighter, or thought that another German aircraft was attacking behind them. My trick succeeded; they made a climbing turn to the right and vanished.”

From Galland’s account it can be seen that the P-51 evidently could stay right behind a diving Fw 190. The sign that the German aircraft was about to come apart, which he mentioned, almost certainly meant that the aircraft was approaching the speed of sound and shaking violently. The few P-51 Mustangs probably went through the same experience. They may also have run into a rain of spent cartridge cases and belt links, giving the feeling of being hit. In any case Galland’s ruse worked.

With no hope of changing its numerical inferiority, the Luftwaffe demanded a substantial improvement in the performance of its fighters. In the last few months of the war the Me 262 jet fighter was built and put into service, which gave them hope. Its speed was 160 km/h faster than the piston fighters of the day, and its firepower was also very strong, with 4 30 mm cannon. But in head-on attacks the closing speed of about 350 meters per second was far too fast for accurate shooting. Even attacking from astern, the closing speed was too fast for short-range 30 mm cannon to be most effective. To overcome the difficulty, the “coasting” attack tactic appeared. These jet fighters came in from behind the bombers at a height about 1,900 meters above them, began a shallow dive from about 5,000 meters behind, until they were about 1,600 meters away and about 500 meters below the bomber. This shallow-angle but high-speed dive let them pass through the escort fighters with little danger of interception. At the bottom they pulled the aircraft up sharply to reduce the excess speed. After leveling out, they were in a favorable attack position, 1,000 meters behind the bombers, with a speed about 160 km/h greater than the bombers’.

The Me 262 was a very hard aircraft to deal with, but it also had shortcomings. By the standards of the time its wing loading was high (4.2 kg per square decimeter), so its turning rate was correspondingly poor, and it had to avoid dogfighting. Colonel Johannes Steinhoff flew an Me 262 in early 1945 and met a dozen or so Soviet fighters. He said: “I swept past one of them, which seemed not to move in the air (because my speed was too great). The one above me went into a steep right turn, its blue-gray belly strikingly conspicuous against the purple sky. Another turned across right in front of me, and I felt a jolt as I passed through its propeller vortex, only about a wingspan away. I saw one in a slow left turn and swung around toward it. I came in from below, eyes on the sight (I needed to get closer). I fired a short burst, the wings shook, and missed, hitting far behind its tail. It was infuriating: I could not shoot down an aircraft like that, and they were like a flock of fleas. I could not help doubting whether this was really an outstanding fighter. Could the Me 262 really attack successfully a group of fighters making floating, erratic turns?”

The answer was no. As pointed out above, of every 5 aircraft shot down, 4 never saw their attackers. The Me 262’s speed, which overwhelmed all opponents, entirely enabled it to do this, so it was a very outstanding fighter, but unsuited to air combat maneuvering.

What means could the Allies adopt to deal with this superior German jet aircraft? If it could be lured into a turning fight, it would lose its speed advantage in the turn and so also its combat effectiveness. Its acceleration at low speed was rather poor. Experienced Me 262 pilots, however, would never let this happen. It could be put in difficulty through numerical superiority. In very few cases it might be shot down by a Spitfire, Mustang or Tempest holding a height advantage. The only truly practical active countermeasure was to patrol the approach routes of airfields known to house Me 262s and attack them as they landed or took off. The Me 262’s endurance was rather short, and it was most vulnerable in the final approach to land, because its speed was then slow and its fuel nearly used up. A very large share of the jets the Germans lost were shot down in this way.

The last Me 262 unit formed was the 44th Fighter Detachment, whose strength never exceeded 12 aircraft. It was commanded by Lieutenant General Galland and was made up of nearly all ace pilots. This detachment generally adopted a three-aircraft formation. The width of German airfield runways was just enough for 3 Me 262s to take off abreast. With formation takeoff the time spent assembling and the fuel burned were reduced to a minimum.

Also used very sparingly in the last year of the war was the world’s first rocket-powered fighter, the Me 163. This was an interceptor with an endurance of only a few minutes. Its great merit was a rate of climb that took it to 10,000 meters in just over two and a half minutes. In that time a bomber formation cruising at 290 km/h had flown less than 13 km. The Me 163 could wait on the ground, and it was still not too late to take off and intercept after contrails appeared in the distant sky. The rocket-powered fighter also achieved nothing in actual use. Its problems in attack were much the same as the Me 262’s, made worse by its extremely short endurance. But the Me 163 was a very small aircraft, and with the throttle closed it could easily approach a target unnoticed. When the throttle was opened, however, it trailed thick smoke across the sky, visible several kilometers away. Its greatest weakness was that its fuel was extremely volatile. Accidental explosions were frequent, and the deaths caused thereby may have been more than the deaths in combat. If it had been reliable and of longer endurance, then large numbers of such aircraft would have been a force not to be underestimated. But since it had none of these qualities, it could only end in failure.

As the American bombers’ daylight raids gathered momentum, the fact that German fighters were losing the Battle of Germany became obvious. In August 1944 American bombers carried out 22 large-scale raids on targets inside Germany, each time sending several hundred heavy bombers. The American bombers lost 307 aircraft; the Luftwaffe lost 301 fighters, with 270 pilots killed, wounded or missing. Such a loss rate was catastrophic for the Germans, and desperate measures obviously had to be taken. The measure required the Luftwaffe to be able to shoot down 500–600 heavy bombers in a single operation. The Germans believed this could force the Americans to stop bombing entirely for at least a month, giving German industry and the air force the urgently needed breathing space.

The only way to achieve such a result was to launch a large-scale ramming attack. Ramming had been discussed since 1943 as a means of shooting down bombers. Pilots of the Luftwaffe’s assault groups had occasionally rammed their opponents when all other methods had failed. Major Walter Dahl had escaped death in two rammings. In late 1944 Lieutenant Colonel Hans-Joachim Herrmann put forward a detailed plan for large-scale ramming attacks. He proposed using about 800 Me 109G high-altitude fighters, with guns, armor and all unnecessary equipment removed; so lightened, they could climb rapidly to 12,000 meters, out of reach of the American escort fighters. High above the bombers, they could choose targets and make diving attacks, passing through the escort fighters with lightning speed so that the other side could not carry out effective interception.

In such a ramming attack German pilot losses were estimated at as many as 300. Herrmann had worked his plan out carefully, analyzing the known results of past deliberate rammings and accidental collisions. He estimated that pilot losses would not exceed a normal month’s combat attrition. Aircraft losses would be greater, but Germany did not lack aircraft. And the consequences of ramming attacks for the American bomber force would be catastrophic.

Well-trained fighter pilots would not take part in ramming attacks; trainees of the fighter training units were called on to volunteer, but by then it was too late. The first ramming unit (the Elbe Special Assault Detachment) began forming only in April 1945, too late, and in the end only 120 aircraft took part in the one and only mission of this kind. The results were disappointing: 15 bombers were rammed, and 7 of them struggled back to Britain. The pilots’ lack of training prevented them from achieving results commensurate with this style of attack.

In the last months of the Second World War night air combat also appeared. The fighters then used for night combat, such as the American P-61 night fighter and the German Me 410C night fighter, were large twin-engine fighters. Compared with the day fighters of the time they were not a bit better in maneuverability, but being equipped with airborne radar they could find and attack enemy aircraft at night, and still carried out night air combat missions excellently.

To summarize the experience of air combat, the famous German pilot Hartmann divided the air combat process into four stages: “observation, judgment, attack, break-off.” Observation means striving to spot the enemy first, and even if one cannot spot him first, at least spotting the enemy aircraft at as great a distance as possible; judgment means that on spotting the enemy one does not attack at once but first, according to the combat situation, judges the enemy’s intentions and draws up a combat plan that keeps the initiative; attack means that once the decision to attack is made, it is carried out at once and results are sought; break-off means that once the attack succeeds one should disengage at once. The Soviet air combat hero Pokryshkin also put forward the four elements of air combat: “altitude, speed, maneuver and firepower.”



Section 5: Air Combat over the Pacific

During the Second World War the representative fighters that fought over the Pacific were the Japanese Type 0 and the American F4F (“Wildcat”), F6F (“Hellcat”) and others. Of these the F6F is a major improvement on the F4F. The F6F (“Hellcat”) was the US Navy’s main carrier fighter from the middle of the Second World War onward, designed and built by the American Grumman company. Because it drew on the mature technology of the F4U fighter and was fitted with a high-power engine, the F6F went from design to first flight in just over a year. When it made its first flight in November 1942, its maximum speed, turning radius and rate of climb were all greatly superior to the F4F’s. During the war the US Navy used 12,272 F6Fs of all variants (see Figure 14.21).


[Image — Figure 14.21: The F6F “Hellcat” fighter. A photograph of a dark single-engine fighter banking against clouds, with a white star-and-bar marking on the fuselage.]



The Battle of Midway, and the fierce and protracted fighting over Guadalcanal later that same year, cost the Japanese Navy many experienced pilots. At this point the flying schools could not meet demand, flight training time was shortened, and new pilots were hurriedly sent to combat units to fill the gaps. In numbers of pilots the units were up to strength, but the combat experience the veteran pilots had gained fighting the Chinese and the Soviets could not be replaced. From mid-1943 the problem of falling pilot quality became obvious. Although the aircraft type was improved, it brought little benefit. By then the Type 0 Model 52 had appeared, with its wingspan shortened to improve roll performance, but compared with the old Type 0 it was basically much the same.

The situation of Japanese Army aviation was somewhat better. Although their losses were also high, at least their “sea airfields” were not sunk, so that well-trained and experienced pilots were not lost along with them. When the war broke out, the Army’s standard fighter was the Type 97. This aircraft, designed for air combat, had shown in trials before entering service the following maneuverability: it could circle at 240 km/h in a little over 8 seconds, with a turning radius of no more than 95 meters. The Type 97 had been successful in the fighting over China and Nomonhan, but by the standards of 1942 it could not but look slow, outgunned and easy to shoot down. It was then in the process of being replaced by the slightly faster Hayabusa Type 1 (code-named “Oscar” by the Allies). From then on the Hayabusa became the mainstay of Japanese Army aviation, comparable in performance with the Type 0, and gave the other side similar problems. As the war went on, this aircraft, like its Navy counterpart, was gradually improved and given heavier firepower. But apart from turning performance, its performance never matched that of contemporary Allied aircraft.

Having absorbed the experience of fighting the Soviets in 1938, and under the influence of European fighter development, the Japanese Imperial General Headquarters began to change direction, shifting the emphasis from the aircraft’s maneuverability to speed and rate of climb. This fundamental change led to the appearance of two fighters, the Hien (“Swallow”) and the Shoki, which began to equip units in late 1942. The performance and wing loading of these two new fighters were very close to those of contemporary Allied aircraft, and their feature was that the pilot and fuel tanks had armor protection.

By mid-1943 the Japanese forces’ headlong rush across the Pacific had been checked, and from then on they fought defensive battles. An Allied document titled “Japanese Air Tactics up to May 1943” pointed out some fundamental changes in them. At the end of 1943 it was noted that the Japanese had adopted the Allied fighters’ standard tactical unit, the four-aircraft section made up of two pairs. Another major event of the past 12 months was the entry into service of the high-performance “Tojo” (Shoki) single-engine fighter, whose performance, especially speed, climb and dive, was closer to that of the Allies’ new fighters.

“It was precisely because they had these newest and fastest fighters that the Japanese adopted a tactical formation made up of two pairs, especially with the ‘Tojo’ and the ‘Tony’ (the Hien). The older and slower ‘Oscar’ (the Hayabusa) was also reported to use this formation, but some of the slower fighters still used the original three-aircraft formation; if all three pilots are experienced and can all break away from the formation to fight independently, this formation is also effective.”

This document stressed certain ruses the Japanese used. The use of various decoy stratagems was decided by the commanders of the units themselves, but the following commonly used tricks deserve mention: various kinds of deception were still widely adopted, aimed at luring Allied aircraft out of formation. An inconspicuously camouflaged decoy would fly level at 5,000 meters, while a closely camouflaged flight patrolled and waited at altitude. In addition, the Japanese were accustomed to using other feints and deceptive tactics, for example:


	staging a sham air combat;


	performing stunts to attract the other side’s attention while another part attacked from a different direction;


	one fighter making a feint attack on the flank of an Allied aircraft formation while another dived from above and ahead, after which the one that attacked took up the flank position and the one that had feinted flew to the upper front to repeat the same tactics;


	Japanese aircraft on either side attracting the other side’s attention while another waited in the direction of the sun, seizing its chance to attack;


	three Japanese aircraft taking up positions on the flank, another three in the direction of the sun, one diving from the sun, attacking and then flying to the flank position, after which a wingman climbed into the direction of the sun, maneuvering in turn in this way.




These last three tactical movements were almost all used against bomber formations, and it is hard to imagine well-trained, aggressive Allied fighter units meekly letting themselves be manipulated. On tactics against fighters specifically, the document pointed out: “In fighting Allied fighters, Japanese aircraft generally avoid head-on attacks, probably because their protective armor is not enough to withstand Allied fighter fire. Japanese aircraft usually attack from above and behind, or from above and the side. Japanese fighter pilots try to lure the other side into steep climbs and stalls, then quickly make a stall turn or roll over onto the other’s tail. To make full use of the advantage of their aircraft’s good maneuverability, Japanese fighter pilots often first let the other side take up an attack position and then make a quick turn onto the other’s tail, rather than attacking first…… Their favorite evasive maneuver is a half-roll dive away, or a steep climbing turn.”

In attacking heavy bomber formations, Japanese fighters liked to use head-on attacks, but strangely they did not show their usual suicidal spirit in using them, and went about it rather cautiously. The document went on: “Allied bombers firing long bursts at maximum range can often drive the Japanese aircraft away; the so-called suicidal spirit of the Japanese is not seen, and no case of a Japanese aircraft ramming a bomber has been heard of, nor any sign of it. They fear the powerful firepower of heavy bombers, and dense tracer streams often frighten them off. This does not mean they lack courage, for in front of a complete formation they too often press in to attack, but more often they simply choose a single aircraft or one with relatively weak firepower to attack.”

The above is the view of the Allies. What was the Japanese view? In February 1942 an official document issued by the Japanese forces to fighter pilots fell into Allied hands. Its main content was:


	Never enter the field of fire of the revolving gun turrets of Allied aircraft.



When dealing with small aircraft:


	Avoid the 30-degree cone of fire behind the other’s tail;


	Attack from above and behind, below and behind, or from dead abeam;


	Always keep close to the section leader or squadron leader, and attack the Allied formation simultaneously.




When dealing with medium bombers:


	Attack from above and behind or from dead abeam; use head-on attack only when there is no alternative, and head-on attacks should be launched from above or below;


	Avoid the 30-degree cone of fire behind the other’s tail;


	As for method of attack, the other aircraft must imitate the actions of the section leader or squadron leader.




When dealing with heavy bombers:


	Attack head-on, from below on the flank, or from above on the flank;


	When attacking, a section and a squadron take turns selecting the targets indicated by the leader’s aircraft, preventing the bombers from making evasive maneuvers;


	When attacking from both flanks, as soon as the aircraft on one side finish their attack, the aircraft on the other side should at once follow with theirs, repeating the attacks in turn.




From the Japanese document it can be seen that the cautious attitude of Japanese pilots mentioned in the Allied document was real. It seems Japanese commanders had recognized that they were increasingly at a disadvantage in numbers and technology, and so paid great attention to preserving their strength.

Items (2) and (6) above are very interesting, because they deliberately avoid the stern shooting without lead which people liked to use over Europe. Generally speaking, Japanese fighters were more liable to be damaged by return fire than Western fighters. Another reason can be illustrated by a fight over Palembang in 1945. At that time Hideyaki Inayama of the Japanese Army Air Force’s 87th Flying Regiment was pursuing a wounded Avenger dive-attack aircraft. According to Inayama: “600 meters…… 500 meters…… suddenly the gunner in the enemy’s ball turret opened fire. Red tracers flew past my Shoki, but I still did not fire. 200 meters…… I could clearly see the gunner in the ball turret. By now I was flying in the enemy’s slipstream, and my aircraft was bucking like mad. I steadied the aircraft and opened fire at point-blank range. The bullets from my four 13 mm machine guns hit the enemy, and I saw its transparent canopy burst open in the air, fragments flying about like fallen leaves in a gale…… The Avenger rolled over onto its back, then fell.”

The Shoki flown by Inayama was close to the German Me 109E of 1940 in size, wing loading and general performance. By Japanese fighter standards it was heavy. But it was constantly buffeted by the slipstream of the single-engine Avenger, making it hard to fire. Inayama was an experienced pilot and so could manage; an inexperienced pilot would have been unable to aim accurately in such buffeting. If lighter fighters like the Hayabusa and the Type 0 had been used, the slipstream would have affected them still worse.

Items (4) and (7) can only be seen as stipulations made because of the poor quality of newly arrived pilots. Trained and disciplined pilots would naturally follow their commanders without further instruction.

That being so, what was the situation of the Japanese opponents? The US Navy, their main opponent, had widely adopted the modified F6F “Hellcat.” This was in effect an enlarged Wildcat with improved performance in every respect. The F6F Hellcat was tested against a captured Type 0 Model 52. The results showed the F6F much faster than the Type 0 at all altitudes, with a slight edge in climb above 4,500 meters, and faster roll at speeds above 375 km/h. The Type 0 Model 52 turned better than its American opponent at low speed, and had a slightly higher rate of climb below 4,500 meters. The flight test report concluded: “Never engage the Type 0 Model 52 in air combat. Never follow a Type 0 in a scissors or zoom up in a half-roll. When attacking, use your advantage in power and high speed to close with the enemy at the most favorable moment. To shake off a Type 0 Model 52 on your tail, roll and dive into a high-speed turn.”

The air war in the East was not all fought over the Pacific. The US 14th Air Force was stationed in China. Its fighters were mainly twin-engine P-38 Lightnings and later-model single-engine P-40 Kittyhawks. Under the command of Claire Chennault, former leader of the “Flying Tigers,” the 14th Air Force had its own fighting formation, which seems not to have been used elsewhere in the Second World War. Like other countries, it was based on the four-aircraft section of two pairs. Unlike others, this four-aircraft section was deployed in echelon from the center of the formation backward. The assault section led in front, in right echelon; the two support sections were arranged in left echelon and right echelon respectively, at intervals of 200–400 meters from the last aircraft of the assault section and the leader of the assault section, and 300–600 meters higher. About 300 meters higher still, directly behind the assault section, was the reserve section. The 14th Air Force’s formation was not as flexible as the finger-four or four-aircraft line abreast of other theaters, and one is reminded of Major Douglas’s 84 Squadron formation of 1918. The purpose of adopting this formation seems to have been to let all aircraft of the section strike and withdraw quickly in coordination. There was, however, one distinctive feature: the squadron commander led the reserve section from behind, from which favorable position he could closely watch the formation ahead and take action if necessary. The disadvantage was that the reserve section, including the commander, was the most liable to attack from above and behind, and the other sections could hardly support it quickly.

As said earlier, the Luftwaffe briefly carried out air-to-air bombing experiments as a temporary measure for breaking up American heavy bomber formations. The Japanese stuck to this method of attack throughout the war, and as early as 1939 had made special bombs for it. German bombs relied on shock wave and fragments to bring bombers down. The Japanese bombs worked on a slightly different principle: they used mechanical fuzes and exploded after a certain time. On bursting they scattered a large number of phosphorus-filled steel balls, thrown downward in a cone like shotgun pellets. After the steel balls pierced the bomber’s skin, the phosphorus ignited by itself on contact with the air, and burned wherever it touched.

The Japanese method of dropping bombs also differed from the Germans’. Japanese aircraft attacked head-on, dropping bombs at 300–600 meters above the other side’s formation. From the weapon and the method of dropping, it might seem more fearsome than the Germans’ experiments, but the actual result was not astonishing. British air tactics sources summed this up as follows: Japanese aerial bombs did cause Allied aircraft some losses, but they were rare by comparison, and the fact that the Japanese persisted in this method of attack could not be called very effective. The greater danger seemed to be the consequences after a bomber formation was disturbed, so that Japanese fighters could attack bombers that had left the formation in the conventional way.

It was mentioned earlier in this chapter that Japanese aircraft seldom made suicide attacks before May 1944. But from August 1944 they began adopting ramming, bringing down 2 B-29 heavy bombers over Yawata. Japanese Army aviation formed several ramming units. Although the Japanese persisted in ramming attacks until the end of the war, they never achieved decisive results. The American escort fighters, and the dense firepower of the bomber formations, meant Japanese aircraft seldom got close enough to ram their targets.

Under the Allies’ large-scale air attacks, the quality of Japanese pilots grew worse and worse, mainly because experienced pilots had been lost and replaced by newcomers.

The air combats of the Second World War produced a large number of “ace pilots”: Germany’s Hartmann, Barkhorn and Rall; the Soviet Union’s Kozhedub, Pokryshkin and Rechkalov; the United States’ Bong, McGuire and McCampbell. It is worth noting that the top 10 scorers among these aces were all German pilots. Some have doubted how much “water” is in these scores, but they are all recorded in the other side’s air combat records as well.

The ranking of “ace pilots” by score in the Second World War: No. 1: Erich Hartmann (Germany) (352 aircraft); No. 2: Major G. Barkhorn (Germany) (301); No. 3: Major Günther Rall (Germany) (275); No. 4: Lieutenant Colonel Otto Kittel, “Butcher-Killer” (Germany) (267); No. 5: Major Walter Nowotny (Germany) (258); No. 6: Major Wilhelm Batz (Germany) (237); No. 7: Major Erich Rudorffer, the Luftwaffe’s top marksman (Germany) (224); No. 8: Lieutenant Colonel Heinz Bär, nicknamed “Crimson 13” (Germany) (221); No. 9: Lieutenant Colonel Hermann Graf (Germany) (212); No. 10: Major Heinrich Ehrler (Germany) (208).



Section 6: Air Combat in Local Wars of the Early Postwar Period

In the last months of the Second World War, aviation technology made major progress, of which the most important advance was the appearance of the jet engine.

The appearance of the jet engine was a major breakthrough in aviation technology. Fighters freed from the shackles of the piston engine reached speeds and altitudes never before attained.

But in the air war of the last months of the Second World War Germany had very few jet fighters, and most fighters were still powered by piston engines.

The appearance of the jet engine brought a new aerodynamic problem, popularly called the sound barrier. The sound barrier causes violent buffeting of the aircraft and is bad for control. As early as 1943 fighters had experienced buffeting in long dives; but now in this regime, the so-called transonic range, it could be reached in level flight. For a fighter pilot this was an extremely unfavorable condition, and once it appeared he could no longer fight effectively. Today aerodynamic design has solved this problem, but in the late 1940s and early 1950s almost nothing was known about it. At that time it was only recognized that large sweepback could delay the onset of compressibility effects, and no more than that.

To complete range-finding, lead selection and aiming quickly in high-speed flight, the computing gyro gunsight also appeared. The pilot set the enemy’s wingspan on the sight and adjusted a movable ring on the reflector until it just bracketed the target’s wings, and the sight automatically set the correct firing lead; the pilot had only to track the target in the sight and fire.

The gyro gunsight let the average pilot in a unit hit targets at angles that had previously been the monopoly of a very few gifted marksmen. The anti-G suit was also used to a limited extent. In a sharp turn, centrifugal force makes the blood in the pilot’s head drain downward, producing blackout. The anti-G suit automatically compresses the lower half of the pilot’s body during maneuvering, preventing the blood from draining downward. The pilot’s tolerance of load was thus maintained at up to 9 G instead of the 5–6 G level, but the highest load at which the pilot could shoot accurately was still only about 4 G.

The development potential of the piston fighter had reached its practical limit. Bubble canopies giving the pilot a better view of the dangerous rear were widely adopted, but otherwise the outline of piston fighters had hardly changed. Compared with the same type of aircraft in 1939, piston fighters flew faster and higher, climbed better and had much heavier firepower. Because the aircraft weight increased greatly, turning performance declined. But at the time tactics stressed position and speed, so turning performance was put in a secondary place.

The unstable armistice reached between the United States and the Soviet Union in the later stage of the Second World War lasted until June 1950.

On June 25, 1950, the Korean War broke out. The United Nations intervened under US and British leadership, sending a UN force headed by the US to Korea. The US Far East Air Force also cleared from the air the poorly equipped and weak Korean air force. With complete air superiority, the UN forces had advanced almost to the Chinese border by November. At the end of October China, in the name of the volunteers, entered the war with overwhelming numbers and drove back the UN forces. By May 1951 the front line had stabilized roughly at the original boundary (the 38th parallel).

In the air there occurred air combat between fighters on both sides all powered by jet engines. At that time the maximum speed of the aircraft on both sides was below the speed of sound, that is, they were subsonic fighters, with performance belonging to the first generation.

The main fighter type of the US Air Force was the F-86 fighter. It was a fighter with nose air intake and a conventional layout with swept-back wings (see Figure 14.22).


[Image — Figure 14.22: The F-86 fighter. A photograph of a swept-wing jet fighter banking low over a runway, with “USAF” lettering and star markings under the wing and tail.]



The main fighter type of the Chinese People’s Volunteer Army, including the Soviet Air Force in its early participation, was the MiG-15 fighter. It too was a fighter with nose air intake and a conventional layout with swept-back wings (see Figure 14.23). The MiG-15 against the F-86 was the first time that both sides’ air combat involved jet-powered fighters.


[Image — Figure 14.23: The MiG-15 fighter. A photograph of a swept-wing jet fighter in flight, seen from below and ahead, with a red star on the fuselage.]



On November 8, 1950, jet fighters met for the first time in an unprecedented encounter: Lieutenant Russell Brown, flying an F-80 fighter, claimed to have shot down one of these newly appeared fighters. Although there was a first-battle victory, people soon found that the straight-winged F-80 was no match at all for the swept-wing MiG-15, and so the American swept-wing F-86 fighters were shipped over. The first F-86 fighters reached Korea in December 1950.

The MiG-15 was a formidable opponent; if deployed in large numbers at airfields in northern Korea, it would pose a serious threat to the UN forces’ air superiority over the battlefield, and so had to be curbed. This aim was achieved by continually bombing and strafing the airfields of northern Korea so that they could not be used by jet fighters.

From then on fighter operations were subject to artificial restrictions. The northwest border of Korea with the northeast of China is formed by the Yalu River. The MiG-15 fighters, using the four airfields of Andong, Fengcheng, Dagushan and Dadonggou on the Chinese side as bases. UN pilots were ordered not to cross the border, to prevent the essentially local war with China from escalating into a full-scale war. This restriction gave the MiG pilots a sanctuary, a retreat when the situation turned unfavorable, although violations of the border in the heat of combat still happened from time to time.

The MiG fighters deployed at the Andong airfield group were, geographically, very well placed to protect Korea’s industrial areas and logistics bases. They could climb unmolested on the Chinese side of the border, and after gaining a favorable height and position cross the border to fight. Guided by ground radar, their potential for defensive operations was astonishing. Because of the political sanctuary, the MiG fighters completely controlled the time, place and scale of engagements.

The industrial area south of the Yalu contained targets the UN forces could not ignore. Fighter-bombers kept raiding this area, but needed protection against MiG attack, and only the F-86 fighters could provide it.

The F-86 fighters were stationed more than 320 km south of the Yalu, so the time they could actually spend on combat patrol was limited, and they got no guidance from ground radar. All the Americans could do was send large numbers of F-86s to patrol at high altitude, covering the strike aircraft and intercepting MiG groups by sight. All natural conditions favored the MiGs, with only one exception: from mid-October to March of the following year the prevailing wind there was west to northwest. At altitudes above 10,000 meters the wind speed was generally over 160 km/h, which greatly helped F-86s with little fuel left to disengage and return, and also made the fighting drift away from the MiG bases, just as British fighters were blown away from their own side of the front line in the First World War. But even this favorable condition cut both ways, because it lowered the F-86s’ speed in approaching “MiG Alley,” giving Chinese radar a longer warning time and the Chinese People’s Volunteers more time to react.

The MiG-15 was better than the F-86 in many respects. It was a simple light fighter with nothing showy apart from a gyro gunsight. In a climb it could easily outdo the F-86, and its ceiling was much higher. Above 6,500 meters it flew faster than the F-86, and the higher the altitude, the more obvious this advantage became. It could also out-turn its American opponent. Its firepower was very strong, with two 23 mm cannon of 80 rounds each and one 37 mm cannon with 40 rounds. Its firing time, though limited, only a little over 7 seconds, was such that 1–2 hits were usually enough to destroy an F-86.

By comparison the American aircraft was heavier and also more complicated. Its 6 12.7 mm Browning machine guns were weak in firepower even by Second World War standards. But this deficiency was made up to a certain extent by a firing time of as much as 14 seconds. It had radar ranging for firing, with excellent results when it worked normally; unfortunately it was not very reliable. Although the F-86’s performance was on the whole inferior to its Soviet-built opponent’s, it still had certain advantages. Its ability to change direction instantly was outstanding, especially its roll rate. In high-speed flight it was a better shooting platform, because the MiG-15 tended to yaw above Mach 0.86. Below 6,500 meters it flew as fast as the MiG fighter, and generally could keep up with the MiG’s turns.

High-altitude combat had its special problems. Since many encounters took place in the stratosphere, tactics suited to it had to be adopted. As altitude increases the air grows thinner and lift smaller, the oxygen in the air available for engine combustion decreases, and available power falls too, so sharp turns cannot be made at high altitude. At 13,000 meters the F-86’s stall speed at 4 G load was 930 km/h. The pilot could turn only slowly, or else he risked stalling into a spin. This situation was hard to bear in air combat. Even in high-altitude combat today, the winners are often those who can induce the other side to push or pull the stick too hard and stall.

Another effect of high altitude on these early jet fighters was that excessive throttle movement caused flame-out. The throttle had to be handled gently, best not moved at all. These two problems made it hard for aircraft to keep formation; even two aircraft could hardly hold position. A wingman who fell behind his leader had difficulty catching up, unless the leader pulled away to one side and then turned back so that the wingman could cut across the radius.

Fighting in the stratosphere also raised a visibility problem. This problem existed in the past and still does. The air at high altitude is very clear, and the dazzling sunlight lights up the details of the cockpit clearly, forming a very unaccustomed strong contrast, and then strongly reflects into the cockpit. In addition, with no clouds at high altitude, the pilot’s eyes have nothing to rest on. Near 16,000 meters the sky turns dark blue, making the problem worse still. Thirty-six years earlier, Oswald Boelcke had expressed concern about how an enemy aircraft can suddenly appear close beside you. In the stratosphere at 960 km/h this problem was much more serious. Lieutenant Colonel George Jones of the US Air Force’s 355th Squadron described his approach over the Yalu at 11,000 meters: “I spotted a bright spot above, at about 3 o’clock. I rocked the stick and wagged my wings to attract my wingman’s attention. He looked my way, and I gave the ‘drop tanks’ signal, then signaled him to use maximum combat power. We began to circle slowly under the bright spot. Just then many bright spots appeared ahead, in the direction of the sun. I saw them suddenly. At first I saw nothing, and then they leaped into my eye: a flock of MiGs in a loose column, crossing the river and climbing at the same time.”

Lieutenant Colonel Jones’s remark “they leaped into my eye” is very telling. The sunlight flashing on the canopies and polished aluminum fuselages let him know where to search. Without such a cue he might have found them only when the MiGs, aided by radar and ground guidance, appeared on his tail.

Any assessment of the tactics of the Volunteer Army’s fighters cannot leave out three relevant factors. They held the advantage in position, and the MiG-15’s high-altitude performance was clearly superior to the F-86’s. Their pilots were aided by radar and ground guidance. The Communist countries, including the Soviet Union, used Korea as a training ground to build up a core force with combat experience. At fixed intervals new units were sent to the Andong airfield group. At first they went about it rather cautiously, but after gaining experience they gradually grew aggressive; after a period the old units “graduated” and new units came to replace them.

MiG fighter tactics changed a great deal. Before February 1952 they usually completed assembly north of the Yalu, crossing the border at high altitude from far inland. Their basic formation was the four-aircraft finger-four, and it was not unusual for each group to be made up of 7–8 sections, generally the sections following one another in a stepped-down formation, though occasionally stepped-up. In large-scale sorties a follow-on formation of three groups was used, with a total of nearly 100 aircraft. Of these three groups, which American pilots called “enemy trains,” two often flew across the Yalu about 65 km apart laterally; after finding the patrolling F-86s, they would send sections to engage, while the other sections went on flying south at 13,000 meters or higher, assembled over Pyongyang and turned back, engaging F-86s they met on the way home. The third “train” crossed the border at that time to cover the other two groups’ return. This large-scale search operation was said to be very fearsome, but in fact it achieved little. With so many aircraft it was very inflexible to maneuver, especially at high altitude, and some were bound to drop out of formation.

MiG fighters sometimes also used the line-abreast formation. It was made up of 5 follow-on sections. Each section had 8 pairs arranged in line abreast, even more inflexible than the “trains” stretched over long distances. To make a formation with 8 pairs abreast turn 90 degrees at high altitude and still hold formation required superb flying skill.

In February 1952 the large formations were replaced by four-aircraft sections, usually the four-aircraft finger-four, sometimes also column formation. During this period the number of MiGs sortieing was still very large, but they did not try to keep strict formation, being content to patrol a certain airspace together and support each other. Compared with the large formations, this form was much more flexible, and was a major advance in tactics.

The fuel of both piston and jet engines contains water. When the fuel burns, the water becomes steam and is discharged into the atmosphere. Under certain temperature and atmospheric conditions the steam condenses into countless small water droplets, in effect artificial cloud, forming the misty trails behind aircraft flying at high altitude that we often see, called contrails. A contrail can be seen from a great distance, thereby betraying the aircraft’s location, which otherwise would be detected only very late. In February 1952 the MiG commanders realized their contrails could be seen from far south of the Yalu, and began sending small sections to operate before reaching contrail altitude, intending to give the F-86s, which were intently watching the contrails, a sudden attack from these small sections at lower altitude. But a lucky accident helped the F-86s see through this scheme: a section of F-86s, because of a cabin pressurization failure in the leader’s cockpit, had to descend and happened to meet the MiG section flying at a lower altitude, shooting down 3 of them. From then on F-86s also detailed a few small sections to fly beneath the contrail layer to deal with this new threat.

By the following month the tactics had changed again. Besides still keeping large numbers of MiGs in the contrail layer to disperse the F-86s’ attention, they also deployed aircraft for high cover at altitudes above the contrail layer where they were hard to detect. At the same time they tried to fill this airspace, in the altitude range of 6,000–8,000 meters, with MiG fighters in pairs. The pairs kept visual contact with one another, ready at any moment to support each other. This was a hard phase for the F-86s: whenever they launched an attack, other MiGs always got round behind them. For this reason the F-86s filled this airspace with pairs too. Their aim was to fight the MiGs at altitudes where the MiG fighters lost their performance advantage, and to gain benefit under these favorable conditions.

When dozens of pairs of glittering swept-wing aircraft raced across the sky, mutual recognition became a big problem. Sometimes an F-86 would be suddenly attacked by another F-86, but apart from making the pilots tense, this caused no damage. Some F-86 pilots used binoculars for identification. Of course, MiG pilots had the same problem.

The MiG aircraft’s air combat tactics were largely determined by their good high-altitude performance. Major Harbison of the Royal Air Force, attached to the US 4th Fighter Wing, later reported: “Some MiG units made full use of their high-altitude advantage. They always stayed above 11,000 meters, keeping great speed, using height to dive on the F-86s, then pulling up and flying out of range. When flying in pairs they also used a very effective so-called ‘yo-yo’ tactic: when a MiG pair was suddenly attacked from behind by two F-86s in a dive, they often split up, the leader going into a climbing turn and the wingman flying level or in a shallow dive. Thus if the F-86 pursued the lower aircraft doggedly (which was usually the case, because chasing the higher MiG was a pure waste of time unless the attacking F-86 had enough speed), the leader above would at last take up a favorable position from which he could dive on the F-86 chasing his wingman. This tactic was very effective when it was used.”

Major Harbison’s report was also confirmed from the other side. Soviet Colonels Babich and Dubovitsky wrote in articles published in the July and August 1977 issues of Aviation and Cosmonautics: “Our fighting formations should attract the enemy to an altitude unfavorable to him. At that altitude, one part of my aircraft engages the enemy, while the part providing cover should continuously make vertical attacks on the enemy. To change to horizontal maneuvering at once after the first attack is a serious mistake. The initial height advantage should be preserved throughout the whole engagement and slowly used up. In the Korean War we always used the leading group like a sharp knife to thrust into the enemy formation and break up its fighting formation, while the attacking group attacked those enemy aircraft that had lost support.”

The “yo-yo” tactic Harbison mentioned deserves particular notice; it recalls the combat of Godfrey and Gentile described earlier. The MiG wingman held down the two F-86s, while his leader took advantage of this to take up a favorable attack position. Although the two aircraft each maneuvered independently, they cooperated with one another. This tactic seized the F-86’s weakness in climb performance compared with the MiG-15, and was also the forerunner of the three basic fighter maneuvers of later years, which has become every fighter pilot’s specialty today, but it was first formed over “MiG Alley.”


[Image — Figure 14.24: The defensive split. A line diagram of two aircraft symbols flying in a hooked curve, one climbing in a looping arc at the upper left and the other flying a lower, shallower track, with several parallel lines sweeping in from the right toward them. Explanation: The defensive split as described by Major Harbison. The MiG leader pulls up and climbs very high, where the F-86 cannot follow, while the MiG wingman turns sharply into the attacker; if the F-86 attacks the MiG wingman, the leader takes up the attack position.]



The first basic maneuver is the defensive split. It at once poses the attacking pair the question of which aircraft to chase. Today the accepted principle is to chase the higher one, but the MiG fighter’s climb performance left the F-86 no choice but to chase the lower one.

When the MiG wingman drew the F-86 into a high-speed turn, his leader pulled up high and rolled to avoid losing the other aircraft. As speed dropped, he pulled hard on the stick to flip over from the top of the zoom and waited for a chance to enter the attack position. This maneuver, which soon came to be called the “high yo-yo,” was generally used (when the attacker’s speed cannot keep up with the target in the turn) against a target turning in the horizontal plane.


[Image — Figure 14.25: The “high yo-yo.” A line diagram of two looping flight tracks, a heavy dark one and a light one, with an aircraft symbol at the end of each; the dark track rises in a steep arc above the other and flips over at the top. Explanation: This maneuver is used to prevent overshooting a target in a sharp turn, and can also be used to prevent an opponent with better maneuverability from making a scissors maneuver.]



It looks simple, but in fact it can be done well only with an accurate choice of moment and skilled flying technique. If the attacker begins the movement too late, he will have to raise his nose too high, which gives the other side the chance to dive away. If he begins too early, the other side may pull up and make a vertical-climb “scissors” maneuver.

On this basis another new maneuver soon derived, namely the “low yo-yo.” Facing an enemy aircraft flying at high speed and turning in a large-radius circle, the attacker can try to cut the radius. If he cannot do so, he may be left far behind, and an actively attacking enemy with a great speed advantage can easily and effortlessly turn the whole situation around. In this situation the attacker’s best choice is to make a diving turn while increasing speed, then zoom steeply on the outside of the turning track, hoping thereby to take up an attack position.


[Image — Figure 14.26: The “low yo-yo.” A line diagram of two intersecting looping tracks, a heavy dark one and a light one, crossing each other, with aircraft symbols at the ends. Explanation: Used to get onto the tail of a target in a turn whose speed is equal or greater.]



Both of these “yo-yo” tactics were widely used in “MiG Alley.” Yet in fairness, ten years earlier Marseille seems to have used similar tactics over North Africa. We have seen that the Volunteer Army had good aircraft and tactical thinking. They had ground guidance and radar warning, and were fighting over their own country’s territory.

The answer lies in the combination of two factors: coordination and morale. Coordination had risen to an art. After arriving in Korea, F-86 pilots at once entered the “combat training class” set up at Kimpo, where for 6 days they underwent intense combat flying training and learned how to handle the aircraft to its performance limits. The pair was the basic tactical unit, with special stress on the wingman covering the leader. After completing the training, regardless of experience or rank, pilots were all assigned as wingmen on their first 10 or 15 missions. This sometimes produced unconventional formations. Take a four-aircraft patrol on June 7, 1953, for example: the leader of the four-aircraft section was a lieutenant, but his wingman was a lieutenant colonel. The leader of the second pair was a second lieutenant, and his wingman a captain.

The wingman was wholly responsible for protecting the leader. After the leader got into firing position he would often ask the wingman “Any enemy on my tail?” and attack only when the wingman answered “None.” The value of the wingman was clearly proven in the series of reports on air combat that Lieutenant Colonel Jones began earlier: “We were closing in, but very slowly. I sat in my seat searching around, and then looked back. Terrible: a MiG was almost in a position to turn and attack me, and I realized I had put myself between the last two aircraft of the MiG group. Where was my wingman? Ah, there he was, toward my right wingtip, banking as if to fire on the one closing on me from behind. Good lad. I quickly twisted my head to look left. The MiG that had banked and was about to open fire suddenly leveled out. Only then did I understand that if that MiG attacked me, my wingman would get behind him. The MiG backed off.”

It was common for an F-86 that had gotten behind a MiG formation to find that someone else was also locked onto its own tail. One reason was poor visibility at high altitude, another that MiGs often dropped out of formation. Lieutenant Colonel Jones’s remark about his wingman being toward his wingtip is slightly misleading. It should be remembered that he has to look back at about 40 degrees to see his wingtip, so the wingman should be 200–300 meters to his rear flank.

Earlier, especially when large numbers of MiGs crossed the Yalu, the F-86s operated on a squadron scale. Later this was cut to 8 aircraft in two four-aircraft finger-four formations, but even 8 aircraft proved not flexible enough in actual combat. Later it was standardized on four-aircraft sections, with four aircraft sent out every 3 minutes. This ensured there were enough F-86s for mutual support, and that fuel shortage did not appear in all of them at the same time. When carrying out sweeping missions with maximum strength, the 4th Fighter-Interceptor Wing sent out 3 squadrons of F-86s, 16 aircraft each, with takeoffs extending over 33 minutes. They were often supported by the 51st Wing, whose first flight reached the patrol area just as the 4th Wing’s last flight overlapped. The patrol altitude varied, up to 15,000 meters, and for quite a long time the patrol airspace was always evenly filled with F-86s.

The four-aircraft finger-four was always the standard formation of the F-86 throughout this war. Aircraft exchanged positions in turns, but unlike the crossover of the Second World War, all aircraft passed under the leader, because pulling up and passing at a higher altitude requires flying a longer distance.

In the combat area, F-86 speed was raised to Mach 0.9 or even more, so they were not easily subjected to sudden attack from above and behind. In air combat they always tried to keep high speed as far as possible, which often lost height, but helped bring the MiGs down to the heights where they would lose most of their performance advantage. Surprisingly, although the closing speed reached almost 600 meters per second, head-on attacks could still be made. A few MiGs were shot down this way, but identification in such haste was indeed very difficult.

The evasive maneuver commonly used by F-86 pilots was a diving sharp turn. MiG-15 pilots found it difficult in this situation to obtain enough lead to hit the target, so they usually broke off after flying a full circle, although occasionally a few very aggressive attackers pursued all the way down to very low altitude. The Russian-made cannon had a slow rate of fire and a low muzzle velocity, so the flight time of the shells was correspondingly long, and it was of course very hard to hit effectively a target turning frantically. Some F-86 pilots reported that 23 mm shells flew past above them while the larger-caliber 37 mm shells flew past below.

By contrast, the machine guns of the F-86 had far more chance of hitting their targets, but lacked the power needed to cause fatal damage. Many American combat reports said that MiGs were clearly seen with sparks flying all over them as bullets hit, but without more obvious effect. American machine guns were usually loaded with armor-piercing and incendiary rounds alternately, with 1 tracer in every 5. Tracer was loaded at the pilots’ request, but as in the First World War it sometimes prompted the MiG to take evasive action, so that the F-86 could use the opportunity to cut the radius and shorten the firing range. Above 8,000 meters, probably because of lack of oxygen, the incendiary rounds did nothing. A MiG hit and falling often poured out fuel, but did not catch fire before descending to a lower altitude.

The “combat training class” curriculum also included how a pilot should escape and evade if shot down behind enemy lines. But because the morale of the F-86 units was so high, few took the possibility of being shot down seriously. This aggressive spirit was the result of careful cultivation by experienced leaders, many of whom had taken part in the war against Germany and Japan some years earlier. Pilots in staff offices also flew with the units, which let them keep up with the latest situation in the combat area and maintain a high collective spirit. So F-86 pilots were always itching to show their stuff, and it was common for 2 F-86s to tangle with as many as 8 MiG-15s. By contrast, the average MiG pilot appeared not to have much combat experience. But there were also some very high-quality pilots and units, who were believed to be mostly Soviets.

Major Harbison summed up well the main experience and lessons of the air combat in “MiG Alley.” He said: “Although the MiG commanders held all sorts of advantages,” they were always beaten by the numerically inferior F-86s, mainly because of proper US command, aggressive initiative, and well-trained, highly skilled pilots. The enemy quickly learned a great deal in Korea from fighting the UN forces, their equipment was first-class, and the advantage could very well shift to their side. From the Communist point of view, Korea could be regarded more or less as a second Spain, a testing ground for their weapons and men against the Western powers, of inestimable value for the development of their tactics.”

The very high altitudes and speeds of air combat brought some new problems, and some new ways to deal with them were worked out for this way. When the war ended in mid-1953, the large formations of fighters had gone never to return, and the other principles remained unchanged. Fighters holding a height advantage often held the initiative. Although gunsights had been improved, most results were still obtained from attacks from astern, and most of those from sudden attacks from above and behind, which, though a smaller proportion than in the past, shows that achieving surprise had become even harder than in the Second World War.

In short, the MiG was superior to the F-86 in many respects. The main problem of both types lay in their onboard armament. The F-86’s six 12.7 mm machine guns were not lethal enough, while the shortcomings of the Russian heavy cannon were their slow rate of fire and the long flight time of their shells, which was far from ideal against a rapidly evading target. Whether or not the announced results were exaggerated, the outcome of the air war in Korea was after all decided by the superior skill of the F-86 pilots, and this experience should not be forgotten.

The enormous power of nuclear weapons had been fully demonstrated in Japan in August 1945. The Soviet Union tested its first atomic bomb in August 1949, and from then on the nightmare of nuclear war could become reality.

At first the advantage lay with the West. By mid-1950 the United States had about 300 atomic bombs and 840 bombers able to carry them, while the Soviet Union was estimated to have no more than 25 atomic bombs and only 200 corresponding bombers. Two years later the gap had narrowed. By 1952 the Soviet Union was estimated to have 75 atomic bombs, and about 500 heavy bombers just to deal with Western Europe. Early atomic bombs were bulky and needed large aircraft to carry them. In the first few years piston aircraft were used (the American B-29 and B-36 and the Soviet Tu-4), with cruising speeds between 370 and 480 km/h and a bombing altitude of probably 11,000 meters, beyond the effective altitude piston interceptors could reach.

The anticipated methods of attack were also varied. The enormous energy released by a nuclear explosion also posed a serious threat to the bomber itself. After dropping a nuclear weapon the bomber had to dive steeply at once into a 180-degree turn and fly away from the target at maximum speed. Atomic bombs could therefore be dropped only by single aircraft and not by formations.

There were many possible ways to enter the target. A bomber formation could be accompanied by escort fighters to the limit of the fighters’ range, and then disperse to attack their respective targets. This method was particularly effective in attacking targets in Western Europe and the British Isles, because the targets were comparatively near. One can imagine that a considerable number of the bombers would carry electronic equipment to jam the other side’s radar systems and ground-to-air communication links. The whole formation might have dispersed at a predetermined place to confuse the defenders. Another way was for most of the aircraft in the formation to carry old-style ordinary bombs, with only those bombers carrying nuclear weapons leaving the formation to make their attack alone.

A large formation would almost certainly draw off a large part of the air defense fighters, leaving only a very small part to intercept the incoming aircraft carrying nuclear weapons. Otherwise the whole raiding group could enter simultaneously on a wide front with large intervals. Nuclear attacks were almost always chosen under weather conditions unfavorable to the defense. That is the nuclear threat. So how were fighters to respond?

At that time the maximum speed of the aircraft on both sides exceeded the speed of sound, that is, they were supersonic fighters, with aircraft performance belonging to the second generation. Although the aircraft’s maximum speed exceeded the speed of sound, its cruising speed was subsonic, at Mach 0.8-something. The earliest of this generation to appear was the American F-104, and by the early 1960s the F-4 followed. After that came the Soviet MiG-21 and MiG-23. This generation of aircraft served from the late 1950s to the early 1970s.

Up to this point there were two main kinds of fighter. One was the single-seat fighter, relying entirely on ground guidance and the pilot’s eyesight to make interceptions. Its effect was excellent in clear weather, but its use was limited in cloudy weather. The Soviet MiG-15, the American F-86 and the British Meteor all belonged to this class. The MiG-15’s heavy cannon plus its outstanding rate of climb show that this aircraft was designed as a bomber-killer, though it could hold its own against fighters. The second kind arose from the need to hit bombers at night during the Second World War. These aircraft were usually two-seaters, with airborne radar for finding targets the eye cannot see. They were generally larger and heavier than single-seaters, and flew somewhat worse. But their ability to find targets in bad weather was essential for resisting a nuclear attack. They were gradually called “all-weather” fighters, but this name is not appropriate: they cannot fly in all meteorological conditions, and even today no aircraft can do this; they merely could operate in weather conditions in which day fighters were helpless. The destructive potential of a nuclear attack was so great that the goal of air defense fighters had to be to destroy every invader. Orthodox fighters operating in good daylight weather obviously could hardly achieve this goal, so fighters equipped with radar became an indispensable part of air defense operations.

Airborne radar was a field in which Britain and the United States led the world, and its development has been wonderfully described by Alfred Price in his book Instruments of Darkness. To outsiders, radar is a kind of magic eye that lets a fighter pilot see targets in darkness or cloud, but in fact things are not so simple. As early as December 1943 a British Air Ministry paper called “Night Interception by Means of Radar” described how radar works. The paper said: “The airborne interception radar shows the bomber’s instantaneous position relative to the fighter and its axis; the accuracy of this display varies with the type of airborne interception radar. It is fundamentally different from what a day fighter pilot can grasp: a day fighter pilot can see both the bomber’s relative position and the parts of it that are exposed and its heading. In other words, a day fighter pilot can see clearly where the bomber is and where it is flying, while the airborne interception radar operator can see only where the target is.”

The radar operator must judge from the small bright spot on his screen what the target is doing relative to his own aircraft, and guide his pilot into a position from which the target can be seen. The traditional method of interception is the “pursuit course attack.” The fighter, guided from the ground, first flies toward the bomber by a short route, that is, on a heading crossing the bomber’s. After entering radar range the fighter pilot can intercept the bomber, and then at the right moment turn into the bomber’s tail and shoot it down. The problem lies in choosing the right moment to turn in. At high altitude the fighter’s turning ability is very limited. Choosing the right moment to begin the turn is an absolutely vital link for the bomber’s escape. Another drawback of interception by pursuit course is the tail attack. It exposes the fighter to the full force of all the anti-radar measures the bomber can carry, and to fire from radar-controlled tail guns.

To solve these problems the United States invented the “collision course” method of interception. Guided by the ground, the fighter flies by the shortest route until its own radar finds the target. The pilot turns knobs and flips switches, and the radar “locks on” to the reflected pulses of the target; that is, the radar antenna is aimed at the target echo and all other echoes are ignored. The pilot has his own radar screen, on which a small circle is displayed. The pilot need only keep the target echo within the circle. If the target echo drifts out of the circle, a gentle maneuver can bring it back to the center. All this work is done by an onboard electronic computer, which calculates where the aiming ring should be as the range between the two closes, the pilot flips a switch and arms the weapons, and the weapons are fired automatically under computer control at exactly the right time and range to hit the target. The example described here is a set of unguided rockets, such as are carried by the F-89D “Scorpion,” 104 per aircraft. After these rockets are fired, they spread out at 700 meters, forming in the air a curtain of projectiles the size of a football field, and the probability of hitting a large bomber is high. The power of these rockets is such that one hit is enough to destroy a bomber.

Interception by the collision course method has many advantages. Even in clear weather it is more likely than the pursuit course attack to achieve surprise. The attack can be completed faster, since no time need be spent maneuvering to the enemy’s tail. The fighter avoids the dangerous tail area, and need not have a speed advantage greatly exceeding the bomber’s; the attack can be made during the climbing interception. Finally, the target’s silhouette seen from the bomber’s side is larger than that seen from its tail.

Of course, collision-course attack also has certain shortcomings. The radar is easily disturbed by the other side’s countermeasures. If the bomber spots the fighter in time, a slight evasive maneuver is enough to leave the computer unable to cope, and the rockets will not hit. If the bomber is flying in broken cloud with fighter escort nearby, the interceptor may well be caught unaware and unable to react. The radar antenna is locked on one target and loses its warning of other aircraft. The pilot concentrates all his energy on keeping the target echo within the aiming ring, with no time to look outside. In such circumstances a two-seat fighter pilot is more suitable, because the radar operator can take charge of searching for enemy aircraft; however, the performance of two-seat fighters at that time was generally not as good as that of single-seaters, and if they met single-seat escort fighters, the two-seaters would be at a serious disadvantage.

The Americans built the first single-seat fighter for collision-course interception, the F-86D, an improved version of the F-86. It carried fewer rockets than the “Scorpion” and could also cope in air combat. But when the pilot concentrated wholly on the radar screen, he was liable to sudden attack from an enemy fighter above and behind. The F-86D was better suited to air defense of the American homeland, because escort fighters would not have the range to penetrate to the American homeland, but it was not suited to use over cloudy Europe, because over Europe escort fighters would almost certainly be met.

At the same time the threat changed. What inevitably followed the jet fighter was the high-speed jet bomber. The carrier of the world’s most destructive weapon would no longer drone along slowly at 11,000 meters at under 480 km/h, but would hurtle through the thin air at 16,000 meters or higher at over 13 kilometers per minute. Although the bombers had improved and the fighters had improved too, the difficulty of interception had increased many times over.

Aviation technology developed at astonishing speed in the 1950s. At the beginning of the decade only a very few fighter types could barely exceed the speed of sound in a dive. Within two or three years the American F-100 and the Soviet MiG-19 began flying. These two types both exceeded the speed of sound in level flight, and many aircraft of Mach 2 and above were also on the drawing boards. There was every reason to demand that future fighters be fast and have astonishing rates of climb: they had to be able to catch the new bombers.

The astonishing improvement in fighter performance came mainly from two factors. Aerodynamicists had solved the problem of compressibility in the transonic and supersonic ranges, and the problems of buffeting and critical Mach number were now past. Engines improved greatly, and thrust grew much larger thanks to the afterburner. It basically consists of a ring of nozzles that inject fuel into the hot tailpipe behind the engine. Once this fuel is ignited, thrust increases enormously, but fuel consumption is rapid, so it can be used only briefly.

Weapon systems also developed with astonishing speed. The unguided rockets mentioned earlier were short-range weapons. The extremely high closing speeds new fighters might reach made collision-course interception quite hazardous for the interceptor, so a weapon with equal power but longer range was needed.

A relatively crude weapon produced early on to meet this need was the Genie large unguided rocket, which could carry a nuclear warhead, with a range slightly over 10 kilometers. The pilot had only to arm the warhead, and the automatic fire-control system would track the target, fire the missile, and automatically fly the interceptor into a sharp turn to avoid the shock of the blast. The fire-control system detonated the warhead at a predetermined moment, with a yield equivalent to 1,500 tons of TNT and a lethal radius of several hundred meters. Unless the bomber suddenly changed course at the last moment, it could hardly save itself.

More advanced were the guided or homing missiles still under development at the time. They fell into two main classes, infrared homing and radar homing according to the guidance method adopted, and were designed and built to keep up with and destroy maneuvering targets.

With the appearance of missiles, many authorities predicted that tumbling, circling air combat would become a thing of the past, and that future air war would be a technical contest between missiles and countermeasures, the fighters of the two sides seldom being able to see one another.

So what was the value of these early missiles?

The AIM-9B “Sidewinder” missile was produced in greater numbers than any other missile. It flies automatically toward the target following its infrared radiation (heat radiation), and is simple in structure and cheap. Its weight is about that of a man, and its equipment is simple, needing only a switch, some wiring and an earphone for the pilot, so almost any aircraft can conveniently carry it.

Before firing, the pilot switches on the infrared seeker. When the missile begins to pick up the target’s heat radiation, a tone can be heard in the earphone. As the heat radiation strengthens, the tone’s intensity increases, and at the right moment the pilot flips the trigger on the control stick to launch the missile. The missile accelerates to Mach 2.5 in a little over two seconds and then flies toward the target, with a range of about 3 kilometers (all missile ranges vary with altitude), and remains under guidance for the whole 20 seconds. The Sidewinder (see Figure 14.27) does not need to hit the target directly, because it carries a proximity fuze, which detonates when the missile closes to lethal distance of the target. The disadvantages of this missile are its short range (later models can reach 18 kilometers, with a flight time of about a minute) and its tendency to home on the sun, the chimneys of nearby factories or other heat sources. Cloud and rain greatly reduce its detection ability. Ground under warm weather conditions can very effectively mask low-flying targets. For many years the Sidewinder could be used only for attack from astern, because the blazing exhaust of the target aircraft is an excellent heat source.


[Image — Figure 14.27: The “Sidewinder” missile. A photograph of a slim missile with four small fins mounted on a display stand in a museum.]



The AIM-7 “Sparrow” missile (see Figure 14.28) is a typical representative of another class, using radar guidance. The most common model uses semi-active radar homing: the electronic signals emitted by the radar the fighter carries are reflected back on meeting the target, and the Sparrow flies toward the target following the reflected signal. It weighs almost three times as much as the Sidewinder, and is a much more complicated and much more expensive weapon. Its speed can reach Mach 3.7 (equivalent at high altitude to about 4,000 km/h), and most models have a range of 40–45 kilometers. It is unaffected by cloud and can attack targets beyond visual range. It can also be used for head-on attack, which early infrared homing missiles could not do.


[Image — Figure 14.28: The “Sparrow” missile. A photograph of a missile with a white nose cone and cruciform fins on a display cradle, beneath the wing of an aircraft.]



Many other missiles were developed in the 1950s and put into service somewhat later, but the Sidewinder and the Sparrow were two quite representative ones. A common feature of these two missiles is that they cannot be used at ranges under 800 meters, because the missile cannot be guided during the acceleration phase. By the early 1960s the nuclear threat had changed a second time. Long-range rockets were becoming the main carrier for the truly large nuclear weapons. Against these fighters were powerless. But bombers were still kept as a secondary strike force, and so remained a threat. In addition, as we know from the Genie rocket, nuclear weapons had been successfully miniaturized. They could be carried by small aircraft and dropped at very low altitude at high subsonic speed. High-altitude nuclear bombing, which gave the defenders ample radar warning time, was now beginning to be regarded as clearly risky; fighter and missile performance had been improved to the point that high-altitude bombers were very likely to be intercepted, while large, sophisticated surface-to-air missiles made the danger still more prominent. Finally, even heavy bombers would change to attacking from low altitude.

The great improvement in the performance of fighters and their weapon systems has made costs rise out of proportion, and even the richest countries no longer have the strength to build specialized aircraft for every mission. During the 1960s fighters tended to develop toward multi-role use, with the emphasis on destroying bombers, able to deliver weapons and, if necessary, conduct air combat, and with slight modification also to carry out reconnaissance and interception missions. If someone had told fighter designers in the early 1950s that 15 years later the most successful combat aircraft of the West would be a two-seat, twin-engine, ungainly-looking, 25-ton monster designed as a universal cure-all, hardly anyone would have believed them; yet this is an accurate description of the F-4.

By the mid-1960s technically advanced countries were generally equipped with fighters capable of Mach 2, and again the authorities predicted that this would be the end of air combat. Making a sharp turn at very high speed without subjecting the airframe to excessive stress is impossible. What would win air battles would be the better weapon system, not the better aircraft.

This argument would have stood up had it not been for one reason. Without afterburners, no aircraft at the time could reach even a bare supersonic speed, while using afterburners burns too much fuel. The F-4, operating at maximum power (full afterburner, sometimes called wet thrust), burned an astonishing amount of fuel, as much as 5 gallons per second. As a result the afterburner was turned on only when absolutely necessary, otherwise the fighter would use up its fuel within a few minutes. So a fighter capable of Mach 2 spent most of its time flying at a fairly steady subsonic speed on ordinary thrust (dry thrust).

In the past 50 years most air combat results have been obtained by sudden attack from astern. In theory a fighter capable of Mach 2, flying so fast, would hardly be subject to attack, but in practice it is very vulnerable. Until the end of the Korean War there was hardly any difference between a fighter’s cruising speed in the combat area and the maximum speed it could reach; now the difference is so great that it is more easily subjected to sudden attack from above and behind. With very good ground guidance, a fighter can be guided to 30–45 km from the target in order to attack. The pilot can then switch on the afterburner, quickly close to the missile’s effective range, attack and break off, without the other side even noticing.

There is one more factor that makes fighters vulnerable to attack from astern. To improve flight performance, designers placed the cockpit deep within the fuselage, forming a smoother streamlined shape. This reduces drag, but seriously hinders the pilot’s view to the rear. The F-86’s teardrop canopy gave an excellent all-round view, while the rear view from a Mach 2 fighter is very poor.

One advantage of the new generation of fighters is the ability to apply afterburner and quickly gain a great deal of energy. This energy can be used for acceleration or for a rapid climb. This increase in available energy (called specific excess power) led directly to changes in tactical fighter formations. Near the end of the Korean War a few units equipped with F-86 fighters began experimenting with a formation called the “Fluid Four” (see Figure 14.29). It consisted of two pairs, with the leader and wingman of each pair still keeping the relationship of one attacking and one covering, then called the “Welded Wing” or Fighting Wing. The two pairs also kept the relationship of one attacking and one covering, the second pair deployed in echelon, a few hundred meters apart and a hundred or so meters higher. The reason for the closer interval was that it takes time for one pair to support the other. But the great improvement in the performance of the new jet fighters caused the Fluid Four to change sharply. The typical F-4 four-aircraft formation was: the two aircraft of the leader’s pair 300 meters apart, the wingman’s pair behind them at 800–1,000 meters, with a lateral interval of as much as 2.4 kilometers, and 1,000–1,300 meters higher. The name Fluid Four survives, but it no longer bears much resemblance to the earlier formation.


[Image — Figure 14.29: The Fluid Four. A perspective line diagram of a tall, wide box in which four small aircraft are placed: two at the lower right and two at the upper left, with dimensions marked in feet (1,000 feet between aircraft in each pair; 5,000–8,000 feet between the pairs; 3,000–4,000 feet in height; 2,000 feet along the box).]



With the use of the new missiles, the gun has lost its position as the main weapon of air combat, for many reasons. As fighter speed increases, the effective range of guns decreases. The early British 30 mm “Aden” cannon is a clear example. The destructive power of this cannon after hitting a target is great, but its fuze detonates only if the shell strikes the target at 500 meters per second. That is to say, a fighter flying at 960 km/h and firing at a target flying at the same speed must open fire from within 240 meters of the enemy for the impact of its shells to be enough to set off the fuze. As aircraft speed rises, the effective range shortens because of the increased air resistance on the shell. Given that designers were considering raising aircraft speeds to 3,200 km/h or more in the coming decade, the future of the gun seemed truly very bleak. Of course, fuzes can be made more sensitive, but one must then run the risk of accidents in ground handling. When a fighter flies at very great speed under certain flight conditions, it might even overtake the shells it has just fired, with catastrophic results. Finally, the missile’s far greater range indicates that the era of close-range air combat would very soon be gone for good. When the gun’s range has been wholly surpassed by missiles that can follow the target through its maneuvers, what is the use of guns any more? The answer to this question can be sought in the series of local wars and conflicts that took place in the Middle East and the Far East between 1958 and 1973.

The first eye-catching event occurred in September 1958. The F-86s of the Taiwan air force clashed with the MiG-15s of the mainland air force. The AIM-9 “Sidewinder” missile was used in air combat for the first time. Taiwan air force pilots claimed to have shot down 4 mainland MiGs with Sidewinder missiles (in fact only 1 was shot down), and the event was seen by those championing missiles over guns as an encouraging beginning.

A series of wars, limited in both duration and scale, continued from 1965 to 1973. A brief conflict broke out between India and Pakistan in 1965, and another in 1971. Frequent small-scale clashes between Israel and its Arab neighbors led to two brief but fierce wars, in 1967 and 1973. In 1965 the United States also began its long period of direct intervention in Southeast Asia, which, apart from an interval from early 1969 to the end of 1971, involved a number of air battles, though of limited scale.

From the Battle of Flanders in the First World War to the Korean War, aircraft had fought at ever greater speeds and altitudes. The Indo-Pakistani war of 1965 reversed this trend: most air combat took place at low altitude, often below 300 meters. The reasons are not hard to find: relative to the area they had to cover, the air forces of both sides were small; both sides had ground radar but coverage was not complete; visibility was often limited by dust haze; and the best way to deal the other side a heavy blow was to send fighter-bombers in below radar detection height to raid the other’s airfields. Most air combats occurred when these low-level raids were intercepted. At such low altitudes fighters could not trade height for speed, and soon lost speed in a series of sharp turns.

The Pakistani air force was at a great disadvantage in numbers and also poorer in equipment. The main fighters were 118 Hawker Hunters and 80 Folland Gnats, plus 80 Dassault Mystères. These were all subsonic fighters, all armed with cannon. The Indian air force had 10 MiG-21 supersonic fighters. Against such a powerful force, the Pakistani air force could muster about 90 F-86s armed with machine guns and a dozen or so F-104 fighters capable of Mach 2.

Facing inferiority in numbers and quality, Pakistan held one trump card: about a quarter of its F-86 fighters could carry Sidewinder missiles. At the height of the fighting Indian pilots had to assume that all the opponents they faced were missile-armed. The Indian main fighter, the Hunter, was much faster than the F-86 and had much better acceleration. One way of evading tail attack by a slower, gun-armed fighter was to open the throttle and accelerate out of range. But against a Sidewinder with a range of up to 3 kilometers this obviously would not work, so the Hunter had to turn around and fight, and in sharp turns this aircraft slowed down faster than the F-86.

F-86 pilot Squadron Leader Alam shot down 5 Indian Hunters in one air combat on the morning of September 7. At the time, two F-86 pairs were patrolling at medium altitude over the large Pakistani airfield at Sargodha, with an F-104 Starfighter giving top cover at 5,000 meters. The 6 low-flying Hunters were detected very late, and the F-86 pair led by Alam spotted the raiders just as they were about to arrive over the airfield. Alam fired his 2 Sidewinder missiles, one of which brought down a Hunter, after which they lost the targets. When they turned back and chased toward the Indian border they again spotted the targets, now flying a loose line abreast at an altitude of about 30–60 meters. When Alam’s formation closed in they were spotted. The Indian aircraft made a steep climbing turn to the left to break away and then went into a loose column. Alam turned inside them and quickly shot down 4 Hunters one after another. He recounted: “I used a very brief burst method, each lasting about half a second or even less. The first short burst was almost a trial one, but the bullets from the 6 machine guns made a fairly large pattern, so almost always the enemy’s fuel tank was holed…… When we turned round, facing the sun, we could see the fuel mist streaming from the hit fuel tank. Another half-second burst was enough to ignite the fuel. When this Hunter had become a huge fireball, I turned my sight on to the next target.”

This brief encounter lasted only 30 seconds. Alam took about 6 G in the turn, probably the maximum load his gunsight’s electronic computer could bear. He turned about 270 degrees, three-quarters of a circle. In this turn the Indian Hunters decelerated at over 16 kilometers per hour per second, their speed falling from over 800 km/h to far below 480 km/h, which let Alam gradually shorten the distance to the Hunters.

Because the Indian pilots all broke away in the same direction, they made themselves sitting ducks like neatly lined-up ducks at a market. Had they broken away in different directions, Alam and his wingman would very likely have been in trouble, outnumbered.

It was not only the Indian air force whose tactics were poor. A few minutes before the fight just described, Amjad Hussain, the F-104 pilot, tangled with a Mystère. After a failed Sidewinder attack he closed the distance and shot down that Mystère with cannon. Then another Mystère rushed in, and Hussain, instead of using his great advantage in climb and acceleration, tried to win by turning. The F-104 was considered the world’s worst-turning combat aircraft. One can imagine the result of the fight: Hussain’s Mach 2 aircraft was shot down by a subsonic Mystère flown by a determined pilot, and he bailed out at low altitude. Bob Johnson’s maxim “never fight the other fellow with the set of tricks he is best at” was proved correct once again.

The two supersonic aircraft types the two sides then had in service do not seem to have taken much part in the fighting. Their limited numbers made it hard for them to be effective in combat. The Pakistani air force at first used a single F-104 to give top cover to the F-86 squadrons, and later tried to keep it at low altitude below radar detection height, ready to climb quickly and fight when necessary. Neither tactic was very successful. Nothing of value can be drawn from the three-week war between India and Pakistan. The fighters of both sides were mostly subsonic, there were almost no missiles, and early warning and ground control seem basically to have played no role.

In December 1971 conflict broke out again between India and Pakistan. Before this, the number of supersonic fighters on both sides had increased. India had 8 squadrons of MiG-21s and 6 squadrons of Su-7s. Against them Pakistan had 3 squadrons of F-6s, 1 squadron of Mirage IIIs and 1 small squadron of F-104 fighters. Both sides were equipped with Sidewinder missiles. Hostilities began on December 3, when the Pakistani air force raided Indian forward airfields, trying to force the Indian air force’s fighters to withdraw to rear airfields and so operate from a greater distance. Because these raids were carried out with small numbers of aircraft, they failed to achieve the intended aim. As in the war of 1965, both sides concentrated their strength on raiding ground targets, and most of the small-scale air combats that occurred were caused by low-level interceptions. The only point worth noting in this conflict is that the subsonic aircraft considered obsolete (the F-86, the Hunter and the Gnat) were consistently able to survive air combat against supersonic fighters.

Farther west, air combat had been a monthly (if not weekly) occurrence for several decades, and the growing tension between the Arab world and Israel in the first months of 1967 finally made war unavoidable.

The Israeli air force had about 70 Mirage III fighters capable of Mach 2, plus several other less capable French fighters. Its main opponent was the Egyptian air force, whose mainstay was 100–120 MiG-21 fighters capable of Mach 2 (see Figure 14.30). The Syrian air force also had about 40 of these powerful Russian-made fighters, and the Iraqi air force was equipped with 60.

Whether in new or old fighters, Israel was at a numerical disadvantage of 1 to 3. To make up for this deficiency, on the morning of June 5, 1967, the Israeli air force launched the now very famous preemptive strike. They simply used the expedient of cratering the runways of Egyptian airfields with bombs to make them unusable, and so seized air superiority. By this method the Egyptian air force was soon left with almost nothing, and it is said that nearly 300 aircraft were destroyed on the ground.


[Image — Figure 14.30: The MiG-21 fighter. A photograph of a delta-wing jet fighter in flight, painted in a pale camouflage scheme, with a second aircraft visible behind and below it.]



Despite this heavy blow, the aircraft of Egypt and its allies did not wholly vanish from the sky, and a considerable number of air combats still took place. Unfortunately there is almost no first-hand material on Mirage versus MiG-21 air combat, nor enough concrete material for us to study.

Surprisingly, a very large part of Israel’s results was obtained with old-style cannon. A widely held view at the time was that a fighter using missiles could complete its mission of destroying the enemy without entering gun range, and as a result many Western fighters were then not fitted with cannon. The Six-Day War negated this view, but there were still dissenters. Many people regarded the Israeli claim that cannon were advocated for close-range air combat as part of a loud propaganda campaign. There was of course a degree of propaganda in it. Israeli pilots were described as supermen, the Mirage as a fighter without peer in the world, and cannon as the main weapon of fighters. The Israelis’ conduct is understandable: even in victory they were still outnumbered, and were surrounded by hostile Arab states. There would always come a day when they had to fight again. Before that day came they were bound to use every means to raise the air force’s prestige and morale. What was the actual situation? Israeli fighter pilots were of course better than their opponents, but the Mirage was a very ordinary fighter. Its thrust-to-weight ratio was low, in fact the lowest of all Mach 2 aircraft then in existence. Its acceleration and rate of climb were also not as good as the MiG-21’s. So what were the Mirage’s advantages? First, the aircraft’s wing loading was low, so its turning performance was excellent. Second, its handling was also excellent, and it could maneuver at speeds below 160 km/h without losing control. By comparison the MiG could manage only 200 km/h at the lowest, and handled poorly at low speed. The great delta wing of the Mirage caused the aircraft to lose speed quickly in a sharp turn, but this could be used to force an attacker to overshoot to the front. As we mentioned before, aircraft lose speed in turning combat. The slower the aircraft in air combat, the more the Mirage can exploit its advantage.

The war of attrition between Egypt and Israel began in June 1969 and continued until August 1970. The Israeli air force partly modified American-made Skyhawks and F-4s; Egypt at this time had a large number of Soviet advisers and technicians. Both sides fought many small-scale air combats, and Israel held the upper hand as usual. But in April 1970 a new and ominous reversal occurred. Five squadrons of MiG-21 fighters, together with 150 Soviet volunteer pilots, arrived in Egypt. A confrontation could not be postponed for long, and it finally came on July 30.

16 MiG-21 fighters flown by Soviets intercepted an F-4 strike force (see Figure 14.31) escorted by Mirage fighters. The F-4 formation broke up and went into the attack, and the Mirages quickly descended to the rescue. An Israeli pilot later recalled the combat: “They came toward us in pairs, and we let them pass, so as not to be caught between the pairs as they intended. They passed us pair by pair like a squadron on parade. We waited, and got into their tails.” From this it appears the Soviet attack was probably made with 8 pairs, each pair itself in close formation, following one another. “The battle went on. The aircraft in the air were circling, rolling, firing cannon and rockets at one another. More Israeli aircraft joined the fight. I pushed the stick hard and successfully put a MiG in my sight. He did not show weakness either, and turned to meet me, but I soon discovered he lacked experience. He made an elementary mistake. I dived to 2,000 meters, cut the radius, and my radar soon locked on to the target, and then we need not hurry; he obviously could not get away. I fired a missile from 1,000 meters. This MiG exploded into a ball of fire……”


[Image — Figure 14.31: The F-4 fighter. A photograph of a gray twin-engine jet fighter in flight, seen from the side, with “NAVY” lettering and a star-and-bar marking on the fuselage.]



This Israeli pilot’s account of the combat is very typical; he essentially revealed no facts, but we can still guess something from it. After using the singular “I” for the person flying the aircraft, the narrator changes back to the plural “we.” That is to say, he was probably flying a two-seat F-4, and the missile used was a radar-guided Sparrow, because the weapons control officer in the rear seat usually takes part in firing this missile. But judging from the tail-attack position he implies, it may have been a heat-seeking Sidewinder or Shafrir. Of the mistakes the MiG pilot made, at least one seems to have been that he lost sight of the aircraft attacking him and failed to notice what was directly behind him. Apart from this, what else can the Israeli pilot tell us? The result was that 4 more Soviet pilots were shot down in this air combat, and Israel suffered no loss at all.

The next large-scale conflict in the Middle East occurred in October 1973. As usual the results announced by the two sides were contradictory. It seemed the Israeli air force had once again won a decisive victory. How much did this owe to the quality of the pilots, and were there other important reasons? Of every 5 pilots shot down in air combat, 4 never saw the aircraft that attacked them. There is no reason to think the Yom Kippur War was any different. The obvious conclusion is that Israeli pilots were often better able than their opponents to achieve surprise, and the fact that a large number of the aircraft announced shot down were hit by missiles helps confirm this conclusion. Present missiles are almost powerless against a maneuvering target, which means most of the Arab aircraft shot down did not notice the other side about to attack. Why were Arab pilots far more likely than Israeli pilots to be taken by surprise? There may be three reasons in summary. First, many Arab aircraft were shot down while intercepting low-flying raiders. Flying low makes it hard for pilots to keep a good lookout behind, because a pilot cannot keep looking back while concentrating on flying at very low altitude at high speed. Second, to weaken the effect of enemy surveillance radar, Israel improved its tactics. They did not try to make themselves wholly undetectable, but disguised the composition of their forces so that their intentions could not be recognized in the early stage. Their aircraft entered in a very tight formation at the start, so that on the Arab radar screen only one big blip appeared, from which the intelligence that could be inferred was extremely limited. They commonly adopted three tactics: rushing head-on at high speed into the enemy group, breaking up the other side’s formation and luring them to a place where an attack force was lying in ambush at low altitude below the Arab radar detection height, and then, when coordinated fighting began, breaking up their own formation into pairs to disperse the Arab force still further. When the force ambushing at low altitude climbed to join the fight, mutual support among the Arab air force’s aircraft was reduced to almost nothing. Soviet observers noted that individual (Israeli) aircraft seldom sought combat actively, but looked to join up with their own aircraft. Third, Israel had 6 aircraft equipped with electronic countermeasure equipment. This equipment, together with the jamming pods sometimes carried by F-4s and the support of ground jamming stations, evidently could seriously hamper the detection and communication equipment on which command of operations depended. Egyptian and Syrian pilots sometimes had to operate without electronic support. If so, the Israeli fighters with the blue Star of David markings must have enjoyed the advantages of early detection and the surprise of concealment. In 1965 the United States began to be drawn into the Vietnam conflict. Like Korea, it was a confrontation between North and South, but the similarity ends there. The Korean War was fought throughout between the regular ground forces and regular air forces of both sides, whereas the Vietnam War was fought mainly between the Viet Cong guerrillas, tightly organized and inspired by a lofty cause, and the regular troops of South Vietnam and the United States. The Viet Cong were an elusive opponent, hard to strike directly, so the main target of American air power was the Viet Cong supply lines and depots, in an attempt to weaken their fighting capacity. Air combat took place when American aircraft raided deep into the North and the Vietnamese air force rose to resist.

The US Air Force and Navy were equipped with extremely sophisticated aircraft and weapons, but their equipment was designed specifically to support regular ground forces against numerous, well-equipped opponents. These aircraft were mainly strike aircraft and multi-role aircraft. The most used was the F-4 Phantom II, a large, 25-ton, two-seat, extremely versatile monster. It had a powerful modern radar; as an escort fighter it generally carried 4 Sparrow and 4 Sidewinder missiles, and early models were not fitted with guns. Also used in large numbers was the F-105 Thunderchief attack aircraft, designed specifically to deliver tactical nuclear weapons at high speed at low altitude on a regular battlefield. This largest, heaviest single-seat, single-engine aircraft in history carried only 1 Sidewinder for self-defense, plus a 20 mm cannon, installed more for strafing ground targets than for air combat. Both aircraft had very high wing loadings and so were unsuited to turning dogfights.

Many US Air Force units were stationed in Thailand. A deep-penetration raid to Hanoi or the Haiphong area often meant a round trip of over 1,600 kilometers, so they had to rely on aerial refueling, usually carried out over neighboring Laos or over the Gulf of Tonkin. The Vietnamese air force mainly used the MiG-17 and MiG-21. The MiG-17 was a transonic fighter armed with cannon. Its speed and rate of climb were both ordinary, but in turning performance it could easily beat its American opponents. This aircraft was later fitted with the AA-2 “Atoll” infrared homing missile. The MiG-21 was tested later in the “Six-Day War.” It had extremely good acceleration and, armed with cannon and 2 “Atoll” missiles, was a hard opponent to deal with. Its only weakness was that insufficient structural strength limited its speed at low altitude. By comparison American fighters were much sturdier, generally 160 km/h or more faster than the MiG-21 at low altitude.

The “Atoll” is an infrared homing missile similar to the “Sidewinder,” with little difference between the two. At launch the carrier’s load must not exceed 2.5 G, or the launch fails. This missile is easily lured by heat sources other than the target and cannot track a target making violent maneuvers, and so can be shaken off by a sharp turn. Its acceleration phase is short; when the rocket motor’s fuel is used up it quickly loses speed and flies on inertia. In the latter part of its flight a fighter flying at high speed can even exceed its speed.

Vietnam had no missile like the Sparrow. Such a missile, aimed by radar, can bring down a target invisible to the naked eye at very long range, the difficulty being to be certain that the target is an enemy aircraft. Since 2 friendly aircraft were shot down by Sparrow missiles, the Americans had to resume identifying targets by eye.

The earliest air combat of the Vietnam War actually took place on the morning of April 4, 1965, when 48 F-105s raided the Thanh Hoa bridge. Four MiG-17s, evidently guided from the ground, screamed out through the cloud layer and in a high-speed diving attack shot down 2 F-105s, then fled. The MiGs were not eager to fight; with so many F-105s in the area and 20 Super Sabres flying escort, there was no benefit in eagerness for combat. Surprisingly, Vietnamese ground guidance was actually able to guide this small group of MiGs effectively to a favorable position without being detected. Effective use of ground guidance for interception remained a key factor in Vietnamese air defense thereafter.

Vietnam had to use its weak air force with restraint, or run the risk of being wiped out. In September–October 1966, fewer than 1 in every 20 American aircraft carrying out ground raids was intercepted. But of those intercepted, more than half were forced to jettison their combat loads before reaching the target. In this way the MiG fighters could achieve the aim of disrupting American raids without actually having to shoot down American aircraft.

The main American aim was to cut the supply lines of the Vietnamese forces, and shooting down MiGs was in practice an incidental task. The purpose of an air raid was to put bombs on the target without losing aircraft. But because the Vietnamese air force’s disruptive tactics were so successful, in January 1967 the Americans carefully set a trap, codenamed “Operation Bolo,” whose aim was to lure MiG fighters into the air to fight and then destroy them.

The plan for Operation Bolo was very thoughtfully considered. The main force of this operation was made up of 56 F-4s, in four-aircraft sections appearing over the target area at 5-minute intervals, so that for about an hour the sky was strongly controlled throughout. They carried pods fitted with radar jamming transmitters. This was an important part of the deception, because the jamming pods had previously been carried by the F-105s making the raids. The approach routes and communications of these F-4s were all made to imitate an ordinary raid, even using the call signs of the strike force, but they had 24 F-105s to suppress ground air defense weapons, and EB-66C electronic countermeasures aircraft to jam the gun-laying radars.

These F-4s were divided into eastern and western forces. The 8th Tactical Fighter Wing was the “Western Force,” its task being to lure the MiGs out and deal with the aircraft taking off from the Phuc Yen and Gia Lam airfields. The “Eastern Force” was made up of the 366th Tactical Fighter Wing, its task being to deal with aircraft at the Kep and Cat Bi airfields and to block the MiGs’ escape route to the Chinese border. In this way the US Air Force set the stage with a grand lineup in order to fight the MiGs out of the sky.

Battles seldom go according to plan. In this operation two factors prevented the plan from being fully realized. Thick cloud made it impossible for the American aircraft to watch these Vietnamese airfields, and offered convenient cover to pilots seeking favorable combat conditions. In addition the MiGs reacted to the raid very slowly. The Western Force met the enemy only with its first three flights, but they seized the opportunity very well. The MiG-21s operated in pairs. Evidently guided from the ground, one pair attacked from the front and another from astern at the same time. If an F-4 turned around to meet the dangerous tail attack, its own tail would again be exposed to the threat of the pair ahead.

Colonel Robin Olds, a top fighter pilot of the Second World War, led the Western Force and was the lead leader in front. That day he saw many MiGs. The first MiG appeared directly behind him; Olds broke left, making a sharp turn to spoil the MiG’s aim, and waited for his Number 8 and Number 4 to clear the threat from his tail. While he did this, another MiG appeared about 2,400 meters to his left. Olds fired two Sparrow missiles, but they failed to reach the target.

If conditions are not ideal the Sparrow is very unreliable, and combat conditions are seldom ideal. The initial range of 2,400 meters might have been reduced to under 1,600 meters by the time the radar locked on and the missile was fired. In attacking a maneuvering target this distance is rather too close for the Sparrow’s tracking ability. This MiG disappeared into the cloud, but another emerged from the cloud layer to Colonel Olds’s left, turning steeply left toward him. Olds pulled his nose up about 45 degrees and rolled to the right. He waited half-inverted for the MiG to pass below him, then rolled out to a position about 20 degrees off the target’s rear, at a range of nearly 1,600 meters. He fired 2 Sidewinder missiles, one of which hit the target and knocked off the MiG’s right wing.

F-4 pilots had been instructed in advance not to get into turning combat with opponents more maneuverable than themselves. In engaging the second MiG, Colonel Olds pulled up, using the vertical plane to cancel the opponent’s superior horizontal turning performance. The reason Olds fired missiles in pairs may have been that neither the Sparrow nor the Sidewinder was reliable. In the course of the war many American pilots made extremely fine attacks that came to nothing only because of missile failure. Although firing two missiles at a time was expensive, it greatly raised the chance of a hit.

Colonel Olds was not the only pilot to score. A total of 6 MiGs were shot down, and not one American aircraft was lost or damaged. Although Operation Bolo failed to achieve the plan of destroying large numbers, it was indeed a defeat for the Vietnamese, who kept a low profile for the next 8 weeks. The continuing American raids to destroy bombers forced the Vietnamese air force back into the fight, and in March and April no fewer than 10 MiG-17s were shot down by the guns of the clumsy F-105. During the same period only 2 MiG fighters were shot down by the F-4s that escorted them, both MiG-21s, and both were shot down with Sparrow missiles. In the so-called missile age this can be called a strange result. A careful study of how one of the F-105s won would partly explain its cause.

On the morning of April 30, 1967, the 355th Tactical Fighter Wing attacked a railway junction northeast of Bac Giang. The aircraft entered the target area at 1,000 km/h from low altitude (500–1,000 meters). Leading the third F-105 flight was Captain Tom Lesan. In recounting the engagement he said afterward: “Someone in our flight reported MiGs at 3 o’clock. They had adopted the standard Lufbery circle formation, had already seen us, and were pulling out to attack us. Since they were MiG-17s, much slower than we were, I ordered the flight keep formation. As I crossed to the left past the wingman pair, putting the flight in echelon for the zoom, I found MiGs (I think 3) attacking us from the right.” Captain Lesan pointed out that the enemy aircraft opened fire from over 1,600 meters away, without taking any lead, but he went on: “Even so, the 37 mm shells passing behind us still looked very frightening. By then our speed had risen to about 1,100 km/h and we had left them behind. Our zoom was one aircraft after another in a climbing turn to the right, up to 2,500–2,700 meters, so as to dive at the target to the east at an angle of 35–45 degrees. I had already ordered the flight to leave the target area separately and rejoin over a small hill. At the top of the zoom I saw two more MiGs at 11 o’clock. They dived on us from about 1,000 meters above and opened fire, and also took no lead, so all missed. In the dive I dropped my bombs on the railway marshaling yard from 2,000 meters, then continued east on the way back, first making a sharp left turn and then a sharp right turn, to confuse the ground gunners. Then I headed straight for the rendezvous point. When my altitude was about 1,000 meters and my speed about 1,100 km/h, I found a MiG-17 pair 300 meters ahead, higher than us, flying in the same direction. I estimated I was catching up with them at nearly 400 km/h and would soon overtake them. After dropping bombs I always put the weapons switch in the air-to-air position. That way I could attack with either the Sidewinder missile or the cannon. One of my Sidewinders roared off its rail, but I was closing so fast on the target that I feared the missile would not have time to track, so I decided to use the cannon instead.”

“I chose the leader on the left as the target and opened fire at a range of about 500 meters. One round in every 8 was tracer, and I could see my aim was rather good. When the enemy aircraft’s wing root began to burn from the hits, I realized that if I took no action I would collide with this MiG. I pulled up and rolled left to avoid the collision, then rolled back to the right and retook position to attack the second MiG. While I was attacking, he had already made a sharp right turn to break away and flown inland, so our flight rejoined over that hill and returned.” From the above account, the first interesting point is the mention of the standard Lufbery circle formation. The MiGs had used this defensive circle before; although it was the jet age, it was still believed to serve a new function. It enabled the MiGs to wait at some point ahead of the target the American aircraft were attacking, and at the same time, if attacked themselves, to give all-round defensive cover. This tactic, renamed the “wagon wheel” by the Americans, was reborn and widely adopted by the Vietnamese. As said earlier, a very large part of the fighter-bombers were forced to jettison their loads when attacked. But Lesan was not to be scared off easily. Using the advantage of his aircraft’s low-altitude performance, he quickly evaded the MiG fighters’ first attack. The second attack was more dangerous, because it was impossible to evade without leaving the bombers’ route, yet he came through unharmed. At the mission debriefing, the flight members discussed the attack, and the unanimous view was that the two MiG-17s, after attacking, had pulled out of their dive and turned left in order to look for the American aircraft. Because of the speed increased in the dive, they flew ahead of Lesan. As a result the unfortunate leader bailed out when the F-105’s fire hit him.

Practice proved that the cannon had great value as an auxiliary to the missile. Although it lacks the missile’s range, it is much more reliable, and the air combat over Vietnam undoubtedly proved that close-range air combat was still possible. The F-4, formerly equipped only with missiles, now often carried under its fuselage a pod holding one 20 mm Vulcan cannon.

In August 1967 the Vietnamese adopted a new tactic that was hard to deal with. At that time the performance of airborne radar was still unable to detect targets flying low over land, because the enemy aircraft’s echoes were lost in ground clutter. The fast new MiG-21s exploited this weakness. They took off in pairs and, guided from the ground, flew at low altitude until parallel with the incoming American aircraft, then switched on afterburner, climbed behind the American aircraft, and, in the traditional manner of a sudden attack from above and behind, dived on them from the rear at supersonic speed. After firing “Atoll” missiles, they either zoomed and doubled back or continued the descent. At first they gained several victories, but once their method of attack was seen through, the Americans detailed several F-4 sections to cover the rear of the formations. A month later American aircraft were for the first time permitted to raid Vietnamese airfields. While destroying airfields they were still unable to deal effectively with the MiG-21 threat. In the 7 months from August 1967 the MiG-21s shot down 18 US Air Force fighters, losing only 5 of their own.

Vietnamese fighters benefited from the support of efficient ground-controlled interception, which greatly strengthened their defensive operations. The Americans at first did not have this advantage. The EC-121 radar control aircraft circling far off could provide general early warning, but its accuracy was not high and its effect not very great. This deficiency was partly remedied by the EC-121M, called “Disco.” This aircraft carried advanced radar detection and control equipment, and, with the support of a US Navy radar ship in the Gulf of Tonkin code-named “Red Crown,” could provide far more specific information on the tracks of Vietnamese aircraft.

For political reasons air operations over Vietnam were halted from March 1968, and this lull lasted until 1972. The US Air Force and Navy had time to consider their air combat tactics. One thing was clear: the lopsided kill ratios achieved over Korea had not recurred. Although the Americans held an undeniable technical advantage, the kill ratio was against them in several phases.

In 1968 the US Navy analyzed the air combats that had taken place over Vietnam and drew two requirements: first, greater reliability of missiles; second, thorough training of pilots in air combat maneuvering. The agile MiG, thanks to its light wing loading, had consistently beaten the heavy American fighters in turning combat. To this end the US Navy set up the “Fighter Weapons, Tactics and Doctrine Study Course,” a long name soon shortened to “Top Gun.” The course in effect gave pilots the most realistic air combat training, organizing them against aircraft of similar performance to those they might meet in air combat later. The first to serve as “enemy aircraft” were the T-38 Talon supersonic trainer and the A-4 Skyhawk, later replaced by the F-5E Tiger II, because the F-5E’s size, appearance and performance were roughly similar to the MiG-21’s.

Air operations resumed in 1972, and the F-4 pilot Bill Jenkins probably went to Vietnam to fly a tour of duty at about this time. His comments make interesting reading. “The MiG-21 is a very small aircraft, at 3,000 meters it is hard to spot head-on, though a group of them is of course easier. American aircraft are much bigger and can be spotted at long range. The smoke they emit is also a reason.”

Other things being equal, the Vietnamese were often able to spot the other side before the Americans did. Moreover, the smoke trail at once revealed the American aircraft’s identity. “We used a method called the ‘Double Attack.’ Whoever spots the target first is the leader.”

The “Double Attack” is another example of the “wagon wheel” tactic being used once again. The name was coined in the early 1960s by Everest Riccioni, a Super Sabre pilot stationed in Germany. Near his base was a Canadian squadron flying F-86s. By rights, the aircraft of Riccioni’s unit were a class better than the F-86. Mock air combats were often held between the two units, and the Canadians often beat their supersonic opponents. This prompted Riccioni to look for another set of tactics, and the result was the “Double Attack”: the two aircraft of a pair spread apart, keeping a speed far greater than the other side’s, and attack in succession as Godfrey and Gentile did nearly 20 years earlier. In peacetime pair-versus-pair mock combat went rather well, but in wartime many-versus-many engagements are very dangerous, since neither side has cover, which is obviously undesirable. The “Double Attack” over Vietnam was a high-speed successive attack by pairs, and so, as Bill Jenkins explained, mutual cover was always kept: “Although we often spread apart, we still flew as pairs. Thinking back, I consider this method workable. Flying in fighting formation (a close formation), the wingman can’t understand the situation at all, and can only stay close to the leader.”

This last opinion highlights one tactical shortcoming. The wingman’s purpose is to cover the leader. Because of the long range of the weapons carried, plus the great acceleration potential, the wingman at a distance of about 1,600 meters will be more effective than at only 300 meters. “‘Disco’ or ‘Red Crown’ told us beforehand of an impending attack. We generally turned toward the enemy aircraft’s approach in order to fire ‘Sparrow’ missiles head-on. Once inside 8,000 meters, our backseaters would pause their own duties and become an extra pair of eyes watching the 6 o’clock direction. I think they were more useful that way. I scored no results in Southeast Asia, but I think a score can be had. What matters is to make up your mind to engage and to take risks. All who get results do it this way.”

Since Boelcke’s time, turning toward the attacker has been a standard tactical move. Another advantage of using this tactic over Vietnam was that the radar turning toward the incoming aircraft helped early detection of the target. Since the rear-seater is responsible for watching to the rear, the pilot can with an easy mind concentrate on the attack when approaching visual range. Besides this advantage, Bill Jenkins also said: “The two-seat fighter has great superiority in certain respects. You have a man in the back seat looking after all the electronic equipment. In air combat you have an extra pair of eyes looking outward. Yet pilots do not always fully trust their backseaters. Personally, in actual combat I would rather fly a single-seater every time.”

This once again, although indirectly, touches on the problem of survival. Victory can wait until another day, even another war, but first one must preserve oneself. The Vietnam War did not produce many top-scoring pilots. According to the material known so far, the best air combat record in this war was that of Vietnam’s Colonel “Tomb,” who shot down 13 American fighters in all. He is said to have flown both the MiG-17 and the MiG-21, and was killed on May 10, 1972, shot down by an F-4 flown by US Navy Lieutenants Cunningham and Driscoll. Cunningham benefited greatly from the aforementioned Navy air combat training course. His attitude embodied the firm resolve Bill Jenkins spoke of: “When I went into combat I never thought I would lose. My motto was borrowed from the Soviets. It is this: ‘Look for the enemy aircraft; don’t ask how many, ask where.’ If you want to win a victory, you must have that attitude.”

Many of the highest-scoring fighter pilots held a much more cautious attitude. If conditions were unfavorable they often did not engage. Was Cunningham’s attitude right? One need only look at the situation on May 10 to reach a conclusion. F-4 fighters of Navy Fighter Squadron 96, taking off from the carrier Constellation, had just raided the railway marshaling yard at Haiphong. As Cunningham and his wingman were about to leave the target they were attacked by MiG-17s. Cunningham broke left, and the MiG leader, going too fast, lost control and overshot ahead. At that moment Cunningham turned right and fired a Sidewinder missile; although he was still inside the missile’s minimum launch range, that MiG was flying so fast that the distance opened enough for the missile to be guided successfully to the target.

At the same time a second MiG had pulled up vertically and rolled to the right, where it was attacked by a second F-4. Then 3 more MiG-17s appeared behind him, and these two F-4s made a shallow dive, accelerating out of range. At nearly 960 km/h they pulled up in a half loop and rolled out level at 5,000 meters, and turned back to meet the enemy. They saw 8 MiG fighters below engaged in a turning fight with 3 F-4s. One F-4 turned left to break away and was closely pursued by a MiG-17. Cunningham dived on it from behind, but could not fire a missile, because the Sidewinder might well have flown at the friendly F-4. At this time 4 other MiGs were chasing him head-on, and then two MiG-19s attacked him from above at 2 o’clock. Cunningham turned toward the enemy’s approach to avoid the attack, then turned back and followed behind his original target, which was now to his left. At last the pursued F-4 broke right, left the danger zone, and fired a Sidewinder, which hit the MiG’s tailpipe, scoring the American pilot’s second victory.

To avoid the attack of the 4 MiG fighters above, Cunningham flew toward the coast. On the way he met another MiG-17, almost head-on. Flashes of light appeared at the enemy’s nose as its cannon fired; Cunningham had no cannon to return fire with, and pulled up vertically. The MiG flown by “Colonel Tomb” also climbed vertically after him, canopy to canopy. The heavy F-4 had better zoom performance, but the result of all these moves was only to put himself ahead of this MiG. When Cunningham pulled back, tracers passed over the top of his aircraft. He went into a scissors roll, broke away, and came back in again. Then it was a vertical scissors roll again, overshoot, tracers, break away, circle back…… In one of the zooms Cunningham closed the throttle and extended the speed brakes, and this time the MiG shot out ahead. The Vietnamese ace dived steadily, hoping the other side’s missile could not home. Although the hope was small, Cunningham fired a Sidewinder missile. Despite the masking effect of ground heat, the missile homed on the target and exploded close enough to cause fatal damage. The enemy aircraft plunged headlong.

Cunningham, not satisfied after scoring three in a row, then turned to another MiG-17 that appeared at his 2 o’clock. As he did so, his tail was again exposed to 4 other MiG-17s, and one of his flight came to rescue him. In desperation his comrade fired an unguided Sparrow missile, which trailed its usual white smoke and passed just above Cunningham’s tail. Seeing the missile come, the MiGs scattered. The conclusion from this fight is that fortune favors the brave. The first victory was the joint product of quick wits and luck. Firing a Sparrow at under the minimum range often just wastes the missile. The shooting down of the second aircraft exposed the serious flaw of heat-seeking missiles, their inability to distinguish targets. Had the missile been launched early, it could have destroyed my own aircraft as easily as an enemy’s. Two shortcomings were exposed in armament: the American fighter lacked a cannon, the Russian fighters lacked missiles. Had a few of the MiGs Cunningham met carried “Atoll” missiles, he would have spent more of his time evading and less pursuing. The advantages of the two-seat fighter were clearly shown in this fight. Because the rear-seater, Lieutenant Driscoll, visually watched the vulnerable tail, Cunningham could concentrate on attacking. In addition, the air combat training mentioned above also paid off. That the heavy F-4 fighters finally remained unbeaten in a fight against the agile MiG-17s may be because Cunningham was slightly lucky that his opponent’s shooting went off target, but as an example of bold action he is hard to beat. This air combat was fought between 7 F-4 fighters and 14 MiG-17s, 4 MiG-19s and 4 MiG-21s, with the result that 6 MiG-17s were destroyed and the American side suffered no loss. Cunningham said afterward: “My own experience is that fighters cannot effectively keep formation for mutual support in a multi-aircraft fight. When several fighters operate in one area, they should not act as single aircraft in order to help each other…… We should try to keep the formation intact, but when dispersed we must also be ready for single-aircraft combat…… Speed is life. If you slow down to attack an enemy aircraft without mutual support, the enemy’s wingman may attack you. The attacking action must be fierce. If an enemy aircraft slows down or breaks off, you should find another enemy’s tailpipe, and watch your own 6 o’clock.”

He also pointed out that firing Sparrow missiles in this fight could not have succeeded, because the rear-seater could not use the radar in such an environment. As said above, he was busy watching for the enemy behind. The enemy fired at least 3 missiles at the F-4s in this air combat (probably “Atoll” missiles), but none hit.

Shortly after 6 o’clock on the morning of August 19, 1981, F-14 carrier-based pilot Commander Henry Kleemann, from the US 6th Fleet’s carrier Nimitz, took off to fly a routine patrol, while another F-14 Tomcat by Lieutenant Lawrence Muczynski took off as well.

Kleemann and Muczynski flew toward the assigned patrol area, where they were to circle at 13,000 meters, ready at any moment to intercept aircraft recklessly intruding and escort them out of the exercise area. Around the area other F-14 pairs were carrying out the same task.

At about 7:15 the radar intercept officer sitting behind Kleemann reported that radar had found a target to the south, coming toward them. The fighter controller aboard the Nimitz instructed them to clarify the situation, and the two F-14s changed heading toward the target, adopting a defensive, spread-out fighting formation, 2,000 meters apart, with Muczynski flying slightly behind and above Kleemann.


[Image — Figure 14.32: The air combat over the Gulf of Sidra on August 19, 1981. A line diagram of two pairs of looping flight tracks with numbered stages ①–⑥, two small aircraft symbols at lower left labeled as the two Libyan Su-22s, and labels for Muczynski and Kleemann beside their tracks. Explanation: ① The Su-22 leader fires a missile at Kleemann. ② The F-14 pair breaks away in a sharp left turn. ③ The Su-22s split defensively in different directions. ④ As Kleemann turns to attack his Su-22, Muczynski suddenly cuts in ahead of him, so Kleemann turns to the second Su-22. ⑤ Muczynski gets into attack position and fires a Sidewinder missile. ⑥ Kleemann fires a Sidewinder missile, and both Su-22s are shot down.]



Commander Kleemann described the situation as follows (see Figure 14.32): “Directly ahead, about 13 kilometers away, I saw two Su-22s. They were flying what we call a welded-wing, close formation, the two aircraft about 150 meters apart. We passed head-on, with number 102 (Kleemann’s F-14) almost right on the track of the two Su-22s…… To avoid losing the targets, I banked into a turn, ready to engage them again. When I was about 150 meters above them and 300 meters ahead of them, I found the Su-22 on the right firing a missile. After I saw the missile come off, I informed my wingman that we had been fired on; I went on turning sharply past the tail of the enemy aircraft and came back around looking for the targets. I kept both Su-22s in view. The Su-22 leader made a left climbing turn in the general direction of my wingman. When I began the turn I had meant to follow the Su-22 that had fired the missile, but then I saw my wingman fly over, just entering the position ahead of me and continuing in that direction into the tail of the Su-22 leader. Seeing that he had got his teeth into the enemy aircraft, I turned my attention to the Su-22 wingman, who was making a right climbing turn. This aircraft was then flying toward the sun, and just as I was about to fire a ‘Sidewinder’ heat-seeking missile I realized this position was not suitable. I waited 10 seconds, until the target had moved off the sun’s direction, before firing. The missile flew toward the target and hit the tailpipe area, the enemy aircraft went out of control, and in less than 5 seconds the pilot had bailed out.”

At the same time Muczynski had descended behind the enemy leader and fired a Sidewinder missile. The missile hit the enemy aircraft’s tailpipe directly and exploded.

This is the most detailed air combat on record to date. In this pair-against-pair engagement the Libyan fighters had the advantage of firing first. But the two sides had nothing in common except equal numbers. The F-14 was then the most advanced weapon system in the world, with two engines and a crew of two, performing fleet air defense. The Su-22 is a single-seat, single-engine strike aircraft, which on equal terms cannot match an advanced fighter. The missile the Libyan pilot fired was perhaps the Soviet-made “Atoll,” the equivalent of the “Sidewinder” the F-14 fires. The launch angle and range of this missile were both unsuitable, while the two American pilots first maneuvered into a favorable attack position before firing their missiles.

The American formation was also tactically better than the Libyans’. The great interval between the two F-14s let Muczynski turn into the tail of the Su-22 leader, thereby giving Kleemann the opportunity to chase the wingman. The Libyans’ close welded-wing formation, flying tightly together, constrained their actions, so that when they found their missile had evidently missed, they had no choice but to split defensively in different directions.

This air combat lasted only 53 seconds.

The skies of nations stayed relatively calm for a few years, and then in 1982 two wars broke out. The two wars differed in character as much as the countries that fought them. Israel, angered by the activities of guerrillas based in Lebanon, invaded, bringing it into direct conflict with neighboring Syria. In the Southern Hemisphere, Argentina made an ill-fated attempt to seize the Falkland Islands.

The Israeli-Syrian air war drew attention for its use of modern equipment. The Syrian air force was equipped with the MiG-21, the variable-sweep MiG-23, plus the formidable MiG-25 fighters and Su-22 strike bombers. Against these varied modern Russian aircraft, Israel had the F-15 “Eagle” and F-16 “Fighting Falcon” fighters, both designed to win air superiority. Israel claimed to have shot down 84 Syrian MiG-21s and MiG-23s in a series of fierce air combats without losing a single aircraft of its own. Israeli pilots had long since shown excellent quality, and now they had equipment to match.

The F-15 was probably the best multi-role fighter in the world at the time. It can carry a mix of radar-guided “Sparrow” and infrared-guided “Sidewinder” missiles, plus a “Vulcan” cannon for close-range attack, and is suited to medium-range interception or air combat alike. In addition it carries a variety of advanced electronic equipment for detection and jamming. The F-16 is a plainer (and so cheaper) fighter for air combat in simple weather conditions, able to carry two “Sidewinder” missiles and fitted with one cannon. These two aircraft have excellent acceleration, rate of climb and maneuverability. But these qualities alone are not enough to win again and again, and as said earlier the Israelis do not reveal much. The description by a young Israeli captain of a successful engagement on June 8 is very typical. “On a combat sortie this morning covering our forces, I received word that two Syrian aircraft were very close to us. I found them on the radar screen almost at once. Judging from the speed and heading of the two MiGs, they were carrying out a (ground) attack mission. I attacked the one close to me, and my Number 1 (the pair’s leader) attacked the second. I acted according to our combat principles, never forgetting my aircraft’s specific performance. I hit the MiG fighter, which went into a spin, fell and crashed.”

Israeli Chief of Staff Rafael Eitan revealed somewhat more at a press conference held on June 15. While describing the Syrian pilots’ fighting ability as very poor, he attributed Israel’s victory in large part to the integrated ground and air detection system. He specially mentioned the E-2C “Hawkeye” airborne early warning aircraft, calling it remarkable. According to reports, the Hawkeye had spotted Syrian aircraft taxiing on an airfield. This may well have happened once or twice under particularly favorable conditions and should not be taken as a normal operating capability. But we can reasonably conclude that very effective detection greatly helped the Israeli pilots, and that electronic countermeasures, even if they did not make the Syrians blind, left them bewildered. It should be remembered that the Syrians, with 350 modern jet aircraft at their disposal, could have achieved more.

Now let us come from the clear skies of the Middle East to the fog-shrouded, stormy South Atlantic. The Falklands conflict differed in character from any other war discussed so far. Argentina could muster about 120 jet aircraft, mainly Mirage III and Skyhawk fighters. The islands had only one hard-surface runway, at Port Stanley. Its length was not enough for Mirage fighters to take off, but it could serve as an airfield for Skyhawks to refuel after strike missions, which would greatly have increased their radius of action. But Argentina could not exploit it: a Vulcan bomber made a legendary long-range raid and damaged the runway so that even Skyhawks could not use it. Argentina also had an old aircraft carrier from which Skyhawks could take off, but Argentine jet fighters were permitted to take off only from bases on the mainland, which limited their tactical use. With their weapon loads the Falklands were close to the limit of their radius of action. Their time loitering over the target area was therefore extremely limited. The Mirage fighters were especially restricted, because they could not use afterburner for long without reducing the remaining fuel to a dangerous level. Without afterburner the Mirage is certainly subsonic, thereby losing its greatest advantage in beating British fighters.

Compared with the old but numerous Argentine jet aircraft, the British task force looked weak at first glance, because the two small carriers carried only about 20 Sea Harrier fighters in all. So small a force was obviously not enough even to control an area as big as Wales. For lack of airborne early warning aircraft, the Royal Navy had to send ships out far from the main fleet to act as radar pickets, and dispatch aircraft on combat air patrols. These measures could not replace an airborne detection system, and the Royal Navy paid dearly for it. Yet it was precisely this small Sea Harrier force (later reinforced by Royal Air Force Harriers) that performed superbly in combat, shooting down a total of 38 Argentine aircraft, mainly Mirages and Skyhawks, without losing any of its own. We know that for years supersonic speed had been regarded as an indispensable quality of a fighter. But here we see the subsonic Sea Harrier fighter defeat fighters of long-standing reputation capable of Mach 2. We have already discussed how the Mirage’s fuel limits reduced its performance, but we also know that the Mirage’s low-speed combat is outstanding. What is it that sets the Sea Harrier apart?

The Harrier fighter is unlike any other. Its unique vectored-thrust engine, though designed to let it take off and land vertically, also gives it certain unusual flying abilities. The aim of many maneuvers in air combat is to force the attacking opponent to overshoot ahead. Using thrust vectoring in forward flight helps achieve this. The braking effect produced by reversing the direction of the engine nozzles is enough to cut the aircraft’s speed by 320 km/h within a few seconds. In this situation no fighter in the world can stay behind a Harrier. An ordinary jet fighter can force an attacker to overshoot by closing the throttle and extending the speed brakes. When the throttle is pushed forward again the engine needs several seconds to reach the required rpm and accelerate the aircraft, but the Harrier is not like that. While the nozzles are swung in the direction that brakes, the engine keeps working at maximum power. Then, as the nozzles are rotated to point rearward, maximum thrust is obtained at once, and the Harrier, with a thrust-to-weight ratio greater than 1, shoots forward like a bat out of a cave. Its subsonic acceleration, even if not better than the American super fighters’, is probably on a par.

Thrust vectoring in forward flight can also be used in other ways. In turning flight it can be used to reduce the bank angle by a few degrees; used to make an Immelmann turn, it can give a slightly tighter turn than the First World War ace pilots could manage; it can also be used to change the direction of the exhaust heat to defeat infrared homing missiles. Hovering is controlled by the reaction control system, that is, many small nozzles at the nose, tail and wingtips exhaust high-pressure air from the engine. A hover would never be made in air combat, but this control system lets the Harrier fly as slowly as 150 km/h.

Other advantages of the Sea Harrier are that it has a far better radar than the Mirage’s and the latest model of the Sidewinder missile (AIM-9L); the heat exhausted in normal flight is dispersed sideways, so its infrared signature is much larger than an ordinary fighter’s but also much more diffuse. For infrared homing missiles the Harrier is a particularly difficult target. British pilots dealt with the many Argentine jet aircraft in this aircraft. Flight Lieutenant Dave Morgan, an experienced Royal Air Force pilot who sailed with the task force and served in the Navy’s Harrier squadron, together with Flight Lieutenant Dave Smith, found a Mirage far below while flying at 3,000 meters over Bluff Cove. He described the scene: “I saw that Mirage attacking a landing craft, and we dived on it at full speed. Our speed at the time was about 320 km/h, closing very fast. I fired a Sidewinder from 1,000 meters; there was a flash and the target became a fireball. I pulled round and fired another Sidewinder at the second Mirage. This time the rear of that Mirage was knocked off, and the pilot ejected as the airframe broke up…… When the parachute opened, my wing nearly caught him. Two fighters were left, and when a Mirage appeared in front of me I fired a long burst of 30 mm shells…… Dave Smith saw my cannon shells kick up spray and found a target about 3 meters above the water. He opened fire, and this Mirage fell straight into the sea……”

The winning features shown in this fight, if not typical, should at least be quite orthodox. After the target was spotted it was approached quickly, the element of surprise was kept, and the attack was successful. Destroying the enemy is always the best way of getting oneself out of trouble.

As said above, the greatest difficulty in fighting a Sea Harrier (or Harrier) with a high-speed fighter is that an enormous speed difference may arise between the two fighters, which is exactly the characteristic of fighting between fighters and armed helicopters; so the tactics of combat between high-speed fighters and the Sea Harrier (Harrier) are also of important reference value for this kind of combat.

In the 1980s, Colonel John Boyd of the US Air Force, after summing up the air combat experience and lessons of the postwar local wars, put forward the “energy-maneuverability” theory, which simply put means keeping a higher energy level than the opponent as far as possible during air combat, and converting the energy advantage into an angular advantage in time to obtain a chance to shoot (launch). He held that this is the way to win maneuvering air combat.

In the early 1980s the United States and some major European military allies also formed fairly large-scale international cooperation on the development of a new generation of air-to-air missiles. The cooperative projects included the “Advanced Short Range Air-to-Air Missile,” developed by Britain and the Federal Republic of Germany, which is in effect the successor to the AIM-9L/M “Sidewinder,” designated AIM-132. In the early 1990s it was gradually fitted to the fighters of the NATO countries.

Besides differences in equipment, the key to victory in air combat lies in the quality of pilots and in coordination. The quality of pilots goes without saying; to avoid misunderstanding, I will add one more sentence: coordination in this period was no more than mutual cover among aircraft, at most several aircraft making successive attacks on the same opponent, which is entirely unlike the way concentrating force on land and at sea forms a “many against one” fighting posture that markedly changes the effect of the attack. Boelcke made this very clear in the 8th of his air combat principles.

The air combat tactics of this period, because of the very short effective range of the onboard weapons, made choosing the direction of approach to the target aircraft a decisive aspect of tactical design. In theory, the target’s eight directions [the two sides (left and right), above, below, and even head-on] can all become the attacker’s direction of approach, but in actual combat approaches and attacks from astern account for the great majority; in this sense the dominant tactic of within-visual-range air combat is “tail-chase attack tactics” (tactics of dog fight), though tactics of approaching and attacking from other directions are not wholly excluded.

It should also be pointed out that there are other factors affecting the victory or defeat of air combat. In spring 1952 the US Air Force set up a listening post on Pepper Island (Cho Island) far off the east coast of South Korea. Its task was to monitor the communications of Korea and Russia. The listening post was staffed with linguists and tactical air coordination center specialists, ready at any moment to provide real-time intelligence to the American pilots fighting over Korea.

This real-time intelligence greatly strengthened the American advantage in the fighting over “MiG Alley,” because, given the limits of pilots operating far from their bases and short of fuel, it provided the best moment to engage enemy aircraft.

Although this listening post once won fame for providing intelligence directly to pilots, after the war ended it withered like yesterday’s flowers. But when new needs arose, the United States had to reopen a similar listening post in the Vietnam War. The clock turns to July 26, 1972, when an intelligence system using the communications call sign “Teaball” began operating. Besides providing voice intelligence of the same kind as in the Korean War, the system could also provide some precise composite air images.

In Vietnam the US forces often air-dropped reconnaissance equipment to meet the needs of special-intelligence collection, but for many years Air Force ground staff neglected to provide intelligence directly to the pilots flying missions. Old thinking and new equipment were mixed together in carrying out air combat missions, and intelligence found it hard to reach pilots in time. Because pilots lacked real-time intelligence on enemy aircraft, the American fighter units fighting over Vietnam were inevitably doomed to long-term failure.

Failure in air-to-air combat grew worse throughout the war. As early as 1972, General John W. Vogt, commander of the US Air Force’s 7th Air Force, had said that the Air Force was losing the air war.

Yet during the very period when the United States was involved in the Korean and Vietnam wars, electronic warfare technology made great strides, especially in its use through airborne platforms. With the technology of the Intel company entering the Air Force fighter cockpit, the highly secret “Teaball” project was born, causing the course of the war to turn sharply. Of course, combining political will with developing technology was quite a difficult task.

As all kinds of new, more agile equipment continued to appear, the American ability to listen in on enemy communications, fix positions and identify enemy radar deployments, and to learn the attributes of enemy systems, kept growing. American defense contractors developed phased-array equipment and aircraft for gathering different forms of electronic intelligence.

Dedicated air-staff personnel were more concerned with the performance of equipment than with the expectations of design. But this progress was masked by growing bureaucracy and security barriers. Like so many “thresholds” and separate “chimneys,” they cut data and information into fragments, preventing intelligence from being used to the fullest in the Vietnam War.

In the Vietnam War, communications intelligence was characterized by serial and overlapping additions to incomplete electronic signals. More complicated still, bureaucracy grew ever more serious together with the electronic intelligence equipment and techniques. They focused their attention on setting restrictions on information distribution, yet this intelligence was exactly what the American pilots fighting over Vietnam urgently needed.

In the spring of 1972, facing one wave after another of spring offensives launched by North Vietnam, the US forces resumed bombing of North Vietnam on May 10, 1972. In the following 80 days the United States lost 48 aircraft, of which 21 were shot down by MiG fighters and 27 by surface-to-air missiles or antiaircraft guns. By contrast, in the same period American pilots managed to shoot down only 31 MiG fighters. Looking into the reasons, there were two important factors: the effective ground control of North Vietnamese pilots, and the lack of effective radar warning for American pilots when they were attacked.

In June and July the North Vietnamese air force shot down a total of 13 American aircraft in air combat, but paid the heavy price of 11 fighters lost. The weak North Vietnamese air force gradually settled on its self-created preferred tactic: using a single aircraft, approaching the enemy aircraft from behind at high speed and, choosing its moment, firing an “Atoll” missile to shoot it down.

At the same time the US Air Force was repeatedly losing its air combat advantage. The rotation policy continually pulled experienced pilots out of their posts, replacing them with new pilots lacking combat experience. Before the era of “Red Flag” combat training, most pilots faced the living enemy from the very start; they either learned to master their skills or chose to try facing death.

The situation was made worse by the use of the “Bullseye system” to report intelligence. This technique went back to the era of the earliest airborne artillery observers in the First World War, using simple “long” or “short” signals to express messages, later extended to the use of clock-code signals. It was usually used to navigate pilots and sometimes to distribute target information. Its greatest defect was inaccuracy, especially in one-way communication.

Vogt knew American pilots lacked the opportunity to use their own radio and real-time intelligence to attack the enemy. He reported the problem to Air Force Chief of Staff General John D. Ryan, who took it very seriously and at once responded to Vogt’s opinion. He told his staff that he needed action immediately: not planning, not study, but action. General Ryan set up a three-man action group made up of Colonel William L. Kirk, Major Elsworth Shatt and Dalma Lan (representing the National Security Agency).

Lan had earlier volunteered to rebuild the glory of Pepper Island on the Vietnam battlefield, but the request was refused again and again. So when the group’s hard work, though commissioned by the Chief of Staff, was first rebuffed by the 7th Air Force, they were not surprised: the 7th Air Force refused to provide the raw data to the air staff.

In the end, with Vogt’s support, the group’s efforts were rewarded. Kirk and his team moved into Nakhon Phanom Air Base, also known as NKP in Thailand. There, working with the 6908th Security Squadron, they could enter the radio-monitoring network and carry out surveillance of North Vietnamese air combat operations. They were also provided with a command and control van in which the North Vietnamese air combat timetable could be displayed, and which carried a large quantity of the command and control equipment needed.

RC-135C “Burning Pipe” and RC-135M “Combat Apple” aircraft patrolled over the Gulf of Tonkin and Laos collecting communications and electronic intelligence. The ever-present U-2 high-altitude reconnaissance aircraft loitered above the RC-135s, receiving the data they relayed, and then retransmitted it to the “Teaball” project operations room at Nakhon Phanom Air Base.

At Nakhon Phanom Air Base, the team members synthesized this newly collected communications intelligence data with ground-based radar data and the radar data collected by EC-121 aircraft. All of these intelligence aircraft had the ability to intercept signals relayed by North Vietnamese ground controllers, and before the “Teaball” system was activated, the intelligence collected by Air Force, Navy and Marine Corps aircraft was rather limited.

The EC-121K “Rivet Top” electronic reconnaissance aircraft carried intelligence specialists familiar with Vietnam conditions. They could monitor voice communications between MiG pilots and the ground control stations. Another well-known modified version was the EC-121T electronic reconnaissance aircraft, which began its missions from Korat, Thailand, with the call sign “Disco.” At first only one “Disco” loitered over Laos. By 1972, however, more aggressive MiG-21 fighters had joined the operations, forcing the EC-121T to shift to monitoring missions over the Gulf of Tonkin.

Air intelligence coverage supplemented two other key intelligence sources, one land-based and the other sea-based. In the “Lightning Bolt” battles in the area of the South Vietnam–Laos mountains, mixed data could be passed directly to Air Force, Navy, Marine Corps and Army combat units. By 1969 it had grown into a system that collected data across the board. The system’s information was supplemented by the communications intelligence collected by the Navy intelligence ship “Red Crown,” which loitered in the Gulf of Tonkin. Used together with the E-2 “Hawkeye” electronic reconnaissance aircraft, the intelligence-collecting ship “Red Crown” extended its coverage as far as Hanoi. Next, “Red Crown” received information from the Air Force EC-121M “Super Constellation” and the Navy EA-3B “Skywarrior” intelligence-collecting aircraft.

This huge volume of data would be sifted, synthesized, analyzed and then classified by the “Teaball” system at Nakhon Phanom Air Base. Most of the intelligence was passed to the secret “Iron Horse” computer system exclusively used by the National Security Agency for final synthesis and display.

“Teaball” then passed the positions of US Air Force aircraft and enemy aircraft to the F-4 fighter pilots flying combat patrol missions.

The simple equipment Kirk used formed a huge contrast with the glittering variety of ways of collecting intelligence.

The intelligence developed by the “Teaball” team could show the positions, tracks and altitudes of American and North Vietnamese aircraft. In addition it had an obvious advantage in situational awareness, which let flight controllers advise pilots how to fight better.

The “Teaball” team passed the updated data to American aircraft through “Luzon.” A KC-135A radio relay aircraft used a line-of-sight ultra-high-frequency (UHF) radio link, over which intelligence could be transmitted as far as 300 miles.

Although this was frequently used radio communication, this simple UHF transmission was an obstacle to the system. This method of transmission was always liable to accidental outage at the most inconvenient moments.

Establishing the “Teaball” system, equipped with high-precision intelligence-gathering equipment, was only the first step in improving situational awareness. The “Teaball” team also had to “buy in” for the pilots the systems and real intelligence they needed.

Like the command and control van set up at Nakhon Phanom Air Base, Kirk personally explained the value of “Teaball” to every flying wing in Southeast Asia. He explained the advantages of “Teaball” plainly to pilots who did not believe in it (the evidence with which Kirk convinced them included the fact that 21 MiG fighters had been shot down using intelligence obtained by the famous EC-121 electronic reconnaissance aircraft). He was thus also able to overcome the common aversion to the hierarchical distribution of intelligence and the “green-door” security syndrome that everyone found tiresome.

Kirk’s briefings had to be discreet. He knew that if he inadvertently revealed technical material it might leak the core missions of Strategic Air Command headquarters, and so put himself under the sealed-mouth rules.

Kirk therefore walked with clear steps, gradually removing the passing on of all intelligence to pilots, and providing pilots only with threat details and directional intelligence.

In an article published in American Intelligence Journal in 1994, retired Major General Doyle E. Larson wrote: “We did not need to tell pilots where the intelligence being used came from; we only needed to pay attention to the warnings Kirk gave when he called on UHF radio.”

When information was passed on the Navy’s “Red Crown” intelligence ship and the Air Force EC-121 electronic reconnaissance aircraft, the content (mostly heading, compass bearing, speed and vector information) was transmitted in the same format, making the intelligence easier to understand and much to the pilots’ taste.

“Teaball” had a direct positive effect. From July 29 to the end of the war the US Air Force shot down 30 MiG fighters while losing only 10 aircraft of its own. Compared with the first few months before “Teaball” was used, the exchange ratio improved markedly.

“Teaball” also had some other advantages.

“When intelligence showed that an American aircraft was being locked on by a North Vietnamese fighter, the ‘Day of Rebirth’ plan was set in motion,” Larson, who had served in several kinds of reconnaissance aircraft, added. “The aircraft about to become the sacrifice was told at once that he was today’s target.” Soon afterward, even before takeoff, pilots would confirm whether Kirk knew their call sign.

The “Teaball” system also strengthened the search and rescue function, because all the data was stored on tape and could be copied repeatedly, and so could be used to help rescuers fix accurately the position of a downed aircraft.

Most important, “Teaball” “allowed post-flight intelligence analysis, because all the radar target plots and communications intelligence could be displayed, and also allowed American war planners to judge whether the tactics and rules of engagement used against North Vietnam were appropriate.” Navy Captain Gil Van Leden wrote in a report in 2001: “The cockpit has communications intelligence support.” This capability “has now largely become a command and control system, which is vital to designing new tactics that beat the enemy.”

“You can talk with our pilots and they will tell you how they tightened up air discipline,” Vogt concluded after the Vietnam War. “They cut down on air chatter and trained instead in air combat against one another, exploring multi-aircraft fighting formations.”

However, not everyone was convinced of the effectiveness of “Teaball.” Some postwar studies showed that the most important value of “Teaball” was nothing more than providing pilots with early threat warning.

But that was precisely the goal Vogt wanted to achieve in establishing the “Teaball” system after a series of events. He only wished to give his F-4 pilots the initiative in engagement, allowing them to use their own radar and vertical-plane capabilities to make full use of the advantages of their own fighters, so as to deal better with the more maneuverable MiG fighters.

A related question is whether today’s Air Force pilots have the necessary real-time intelligence available, so that operations like “Teaball” will never be needed again in the future.

Looking back 20 years, some similar situations are unforgettable. The United States was then waging a war that required the free exchange of information while limiting what intelligence could be disclosed. The United States now faces a serious language barrier among its enemies, and it is still quite difficult to find the necessary number of linguists and deal with these problems.

Although the United States and its allies generally hold air superiority, with the development of ultra-fast, long-range modern surface-to-air missiles they will face an extremely hostile environment in the future. Fighters fighting over the battlefield and the long-range reconnaissance of large, clumsy intelligence-collecting aircraft will in the future both be in danger from air defense systems, and quick access to the necessary intelligence has become more important than ever.

There is no doubt that since the introduction of the “Teaball” system, victories have climbed step by step while losses have fallen sharply. This is attributable to the effective work of the cockpit’s rapid intelligence distribution system.

In the Vietnam War, three of the US Air Force’s top pilots, Captain Charles B. DeBellevue (weapon systems operator, 6 enemy aircraft shot down), Captain Steve Ritchie (pilot, 5 enemy aircraft shot down) and Captain Jeffrey S. Feinstein (weapon systems operator, 5 enemy aircraft shot down), all held that their results owed much to the improved intelligence distribution system.

Vogt pointed out that before the “Teaball” system appeared, none of the Air Force’s intelligence measures was working normally. “Since we have had the ‘Teaball’ system, they have all begun running efficiently.”



Section 7: The Emergence and Development of Other Forms of Air Combat and Their Tactics

As said earlier, air combat has many forms, and air-to-air combat is only one of them. During the formation and development of within-visual-range air combat tactics, other forms of air combat were also forming and developing. In examining these forms of air combat, the “within-visual-range air combat stage” becomes a time concept, running roughly from 1915 to 1991.

From the moment aircraft appeared, their use in war attracted wide attention around the world, and military academic circles carried out in-depth academic study of it. Works and papers on air campaigns (called strategy at the time), combat and technology appeared one after another, showing keen interest in the role and development potential of aircraft. After the First World War, the Italian Giulio Douhet, the American William Mitchell, the Briton Hugh Trenchard and others put forward many very valuable views on questions such as the place and role of the air arm in war, which had a major influence on the development direction of air forces and their use in future wars. Without prior agreement they all mentioned one form of air operations: attacking targets on the ground (at sea).


I. The Emergence of Attacks on Ground (Sea) Targets and the Development of Their Tactics

The first strike against a ground target from an aircraft in the world occurred in the Italo-Turkish War of 1911. On November 1, an Italian pilot threw 4 grenades by hand at Turkish troops on the ground.

If the above action can be regarded as the earliest bombing, then on July 1, 1916, the first day of the “First Battle of the Somme,” the strafing of ground targets by French and British pilots with the airborne machine guns of fighters can be regarded as the earliest ground attack (strike) operation.

Compared with attacking ground (sea) targets from the ground (sea), attacking ground (sea) targets from an air combat platform, the aircraft, has the following obvious advantages: first, aircraft have extremely strong mobility, so that attacking ground targets from them is basically unrestricted by the distance and position of the target, and can strike distant targets, especially those deep in the enemy’s rear; second, strikes can be delivered from many directions and from above the target, and the target is hard to protect; third, observation conditions in the air are generally better, which makes it convenient to select more suitable targets; fourth, compared with firing shells of the same weight, aerial bombs have a higher kill efficiency and greater lethality.

According to the way aircraft attack, attacks on ground (sea) targets can generally be divided into two types, ground attack and bombing:


(I) The Emergence and Development of Ground-Attack Tactics

Ground attack (also called Ground Attack) is the combat action in which aircraft fly at low altitude over the target and, braving the target’s own defensive fire, forcefully strike the ground (surface) target by firing weapons (or launching air-to-ground missiles) or dropping aerial bombs, torpedoes or depth bombs, to destroy and eliminate the target.

The earliest ground attacks were carried out by fighters. But because fighters can carry little ammunition, their own protection is weak, especially their accuracy in attacking targets is low, and fighters also have too short a time in the air, the ground-attack effect was not good.

To carry out ground-attack missions effectively, people began studying specialized ground-attack (assault) aircraft. The earliest specialized ground-attack (assault) aircraft was the Ju-1 (Junkers-1) developed by the German Junkers company, which made its first test flight on December 5, 1915 during the First World War. It was a biplane with an aluminum-alloy skin and protective armor, and was also the earliest all-metal aircraft. Machine guns were installed on it, and it carried a small number of bombs, and could strafe and bomb ground targets from low altitude. Later, on this basis, Junkers developed the more advanced CL.I-IV attack aircraft, in which the airframe was changed from biplane to low-wing monoplane, speed and maneuverability were also improved, and it carried 2–3 machine guns. They showed good performance and combat effect in carrying out dangerous low-level close-range fire assaults. Because the aircraft were rather “tough,” they won the affectionate nickname “Iron Donkey” among German troops. As a response, the French and British allies also soon developed the “Salamander” specialized ground-attack (assault) aircraft and employed it on the battlefield.

In the First World War the threat of ground fire to ground-attack (assault) aircraft was small, and the earliest ground-attack (assault) tactics were very simple, no more than a single aircraft circling over the target area and searching visually for the target to attack. After finding a target, it selected a suitable attack starting point, and from that point made a shallow-angle (10–15 degrees) dive (glide) at the target (aiming at the target during this time), and released munitions (or fired) at a suitable range. After completing the attack, it pulled the aircraft up to the attack starting altitude and circled around the target, judging whether a follow-up attack was needed. If needed, it attacked again by the method above. If not needed, it sought another target to attack, or returned, according to the consumption of fuel and ammunition for the mission. In this period the attack altitude, the attack starting point and the position of the munition release point were all decided by the pilot from experience.

Drawing on the experience of the First World War, Germany developed in the mid-1930s, in preparation for a new war, the new ground-attack (assault) aircraft Ju-87 (Junkers-87) and Hs-123 (Henschel-123). At that time they were also called “dive bombers” [for example, the Ju-87 was called the “Stuka” (STUKA), meaning “dive bomber”].

After the outbreak of the Second World War, the Soviet Union, the United States and Japan also developed ground-attack (assault) aircraft of their own. Soviet ground-attack (assault) aircraft, such as the Il-2 and Pe-2, stressed the ability to attack ground armored targets, while American and Japanese ground-attack (assault) aircraft, such as the American SB2D “Destroyer” carrier-based attack aircraft and the Japanese Seiran attack aircraft and Type 99 carrier-based attack (assault) aircraft, mainly stressed the ability to attack ships. The notable characteristics of these ground-attack (assault) aircraft were: long loiter time (able to fly over the battlefield for 2–3 hours), good low-altitude handling, stability and a fairly good downward view, convenient for searching for and attacking ground (sea) targets; they were equipped with a variety of weapons for attacking ground (sea) targets, such as aircraft cannon, ordinary aerial bombs, and anti-tank cluster bombs (torpedoes or depth bombs); the bomb load was fairly large (generally 500–1,000 kg); and there was armor protection at vital points. To prevent excessive acceleration in the dive, these ground-attack (assault) aircraft often also had special dive brakes (speed-reducing flaps) installed, opened in the dive and closed after pulling out.

In the Second World War, because the threat from ground antiaircraft fire grew greater and greater, the attack starting altitude of ground-attack (assault) aircraft rose gradually from the 300–500 meters of the First World War to 3,000–4,000 meters or even 5,000 meters, and the dive angle also increased from 10–15 degrees to 35–50 degrees or even 70–90 degrees, with an anti-aircraft-gun evasive maneuver added after the attack.

The famous Soviet ground-attack pilot Ivan Semyonovich Polbin, during the Battle of Stalingrad at the end of 1942, in leading the 150th bomber and ground-attack regiment against a German gasoline depot at Morozovsky farm, used only two ground-attack aircraft, braving dense antiaircraft fire, to destroy this huge depot in one blow on the second entry over the target. A large number of German tanks were thereby paralyzed, powerfully supporting the ground battle. Not only did he himself excel in attack technique and tactics, but also, by summing up combat experience and in light of the specific situation of the troops at the time, put forward an attack method of striking ground targets in succession with small formations: as soon as the leader found and fixed an attack target, he led 3–5 ground-attack (assault) aircraft in follow-on fashion (300–400 meters between aircraft) to strike the same target in succession, pulling up and withdrawing in the same direction. If necessary, the leader could also follow the last aircraft in making another strike on the target. The track of the attack cut across the target to form a closed circle. Compared with single-aircraft attack tactics, this formation attack tactic both reduced the time spent searching for the target in a single-aircraft attack and could suppress the air defense fire near the target, and could also strike the target in succession, greatly raising the efficiency of the strike. In the Lvov campaign of July 1944, the ground-attack (assault) aircraft unit led by Polbin used this tactic to destroy a total of 9 enemy tanks, several guns and 180 vehicles, accomplishing its combat mission brilliantly. Polbin later served as commander of the Soviet Army’s 2nd Ground-Attack Aviation Corps, and the small-formation strike tactic he proposed was also named the “Polbin circle strike method.”


[Image — Figure 14.33: The “Stuka” attack aircraft. A photograph of a gull-winged single-engine dive bomber in flight, seen from below and ahead, with fixed spatted landing gear and a bomb slung under the fuselage.]



The main ground-attack (assault) aircraft of the 1950s were: the American A-1 “Skyraider,” the A-3, and the Il-10, improved by the Soviet Union on the basis of the Il-2.

During the Korean War, combat aircraft entered the jet age, and ground-attack (assault) aircraft entered the jet age with them. The time at which ground-attack (assault) aircraft stepped into the jet age was slightly later than that of fighters. The most famous of the early jet attack aircraft was the American A-4 carrier-based attack aircraft (nicknamed “Skyhawk”). This aircraft could carry out cannon fire and conventional bombing against ground targets. It was delivered to the US Navy in October 1956. It had 5 external hardpoints, which could carry drop tanks or various weapons, with two 20 mm cannon at the wing roots. After the A-4 appeared it was favored for its outstanding flight performance, was exported to many countries one after another, and became the dedicated type of the US Navy’s “Blue Angels” aerobatic team. In 1982, in the Falklands War between Britain and Argentina, the A-4s equipped by the Argentine air force, their blades not dulled by age, used free-fall bombs to sink the modern British guided-missile destroyer HMS Coventry in one blow, creating a miracle in the history of war.

In the early 1960s, jet ground-attack (assault) aircraft developed into the second generation, whose representative type was the American A-6 “Intruder” attack aircraft (see Figure 14.34). It is a two-seat, twin-engine, all-weather, high-subsonic heavy carrier-based attack aircraft developed and produced by the American Grumman company. It entered service in 1963 and was modified into several versions, 740 being produced in all. Compared with the A-4 attack aircraft, the A-6 is a class above in endurance, all-weather operation and degree of automation, especially in attack firepower. Its maximum bomb load reaches 8,165 kg, four times that of the A-4. In the Vietnam War the A-6 began to show its talents. In the American wars after the Vietnam War its traces can almost always be seen. In the Gulf War of 1991, 48 A-6s flew to the battlefield, and rendered meritorious service in helping the forces of many countries win the war.


[Image — Figure 14.34: The A-6 attack aircraft. A photograph of a gray twin-engine carrier-based attack aircraft in flight, seen from the side and slightly below, with a drooped nose and a refueling probe.]



The ground-attack (assault) aircraft of the jet age mainly include the American A-4 “Skyhawk,” A-5 “Vigilante,” A-6 “Intruder,” A-7 “Corsair II,” A-10 “Thunderbolt II” (see Figure 14.35), AV-8 “Harrier,” and A-12 “Avenger II”; the Soviet Su-7 “Fitter-A,” Su-17/22 and Su-25 “Frogfoot”; Europe’s Jaguar and AMX; Japan’s F-1; and our country’s Qiang-5. The weapons these ground-attack (assault) aircraft use to strike ground targets are: aircraft cannon, ordinary aerial bombs, anti-tank (anti-airfield) cluster bombs, guided aerial bombs and air-to-ground missiles. Their maximum flight speed does not exceed the speed of sound, their normal load can reach 8 tons, and they carry electro-optical search and aiming equipment such as infrared observation devices or low-light television, and laser rangefinders. Some attack aircraft also have vertical/short takeoff and landing performance.


[Image — Figure 14.35: The A-10 attack aircraft. A photograph of a twin-engine attack aircraft with twin tails and engines mounted high at the rear of the fuselage, banking in flight and seen from above and slightly behind.]



In the 1960s, with the appearance of radar-aimed, director-controlled automatic antiaircraft guns and especially surface-to-air missiles, the effectiveness of ground air defense fire rose greatly, posing an enormous threat to ground-attack aircraft. Tactics for ground-attack (assault) aircraft appeared that involved a concealed low-altitude outbound flight, contact with the enemy, a sharp zoom pull-up, and a diving attack on the target. Because the attack altitude is low, to prevent bombs from injuring their own aircraft, ground-attack aircraft were also specially equipped with bombs suited to low-altitude bombing, such as high-drag bombs and delay fuzes that prevent bounce-back when the grazing angle on impact is too small.

From the middle of the 1950s, with the development of helicopter technology, a tactic of ground attack by armed helicopters, with the helicopter as the weapon platform, also appeared.

In the Algerian War, in order to deal with the Algerian National Liberation Army, which often appeared and disappeared in dense mountain forests, French forces, drawing on the experience of US forces using helicopters in the Korean War, began trying to fight with helicopters. To attack ground targets, they first installed an ordinary machine gun at the helicopter’s cargo door and fired from low altitude at the National Liberation Army hidden in dense forest, but because the firing was done from a moving platform, in which platform and machine gun “resonated at the same frequency,” the firing was rather ineffective and the firepower clearly insufficient. Later, they found that unguided rockets and the “Mauser” 20 mm machine cannon were very effective, and first installed these two weapons on the SE-3160 “Alouette” helicopter, and, according to the battlefield features of Algeria’s deep mountains and dense forests, worked out the so-called “circling fire” tactic, in which the helicopter first flew in circles along a predetermined area or the possible camps of the Algerian National Liberation Army to search, and after finding a target entered a circle at an altitude of about 30 meters, and when the helicopter’s bank and the weapon’s inclination reached 90 degrees, immediately carried out direct aimed fire, obtaining a fairly ideal combat effect.

Limited by range, armed helicopters with unguided rockets and cannon as their main attack weapons usually keep an altitude of 30–50 meters and search for targets at medium speed when making ground attacks, and once a target is found immediately turn, close on the target quickly, and begin firing at 300–600 meters from the target.

There is also a special form of air-to-ground attack worth describing.

In the Vietnam War of the 1960s, in order to strike the “Viet Cong” hiding in the jungle, US forces had been looking for a more effective means of air-to-ground attack. In May 1963, a semi-official flight test report proved to the US Air Force that, in attacking ground targets, a slow aircraft able to fire to the side is more effective than one able to fire only forward. Over the following year, however, the US Air Force made no formal statement on the report, and the tests had to continue on a semi-official basis. During this year test pilot Captain John C. Simmons flew many test flights in a modified C-131 “Samaritan” transport. This C-131 had a rapid-fire machine gun installed in the side of its fuselage to fire to the side, and after a period of training, in the weapon firing test the aircraft, circling at 3,000 meters, achieved a hit rate of as much as 25% against a 10-square-foot target on the ground, which won the favor of the US Air Force. This kind of ground-attack aircraft, later called the “Air Gunship,” was finally formally included in the US Air Force’s plans.

The AC-130, converted by US forces from the C-130 transport, can be counted as the most successful air gunship in history, and is still in service with the US forces. As its weapons and equipment have been continually upgraded, the aircraft’s performance has risen markedly compared with the early models. In the recent Afghan anti-terror battlefield the AC-130 played an important role.

The original AC-130 used the same configuration as the C-130; later US forces refitted it with T56-A-15 engines and new 3-blade propellers, and the aircraft was renamed the AC-130A “Pave Pronto.” The AC-130A was equipped with 2 40 mm cannon and a target detector called “Black Crow,” and in 1995 the aircraft was modernized again, with two Bofors rapid-fire guns installed, upgrading it to “Pave Pronto +.” From 1975 the AC-130 was attached to the US Air Force Reserve’s 711th Special Operations Squadron.

The “air gunships” the US forces now field are mainly the AC-130H “Pave Spectre” (see Figure 14.36), upgraded from the AC-130E, which uses the same T56-A-15 engines as the AC-130A.

The newer-model AC-130U has already entered service. Its development plan began in 1985, and it made its first flight in 1990. The advanced sensors with which it is equipped let it strike targets precisely from outside the enemy’s air defense fire envelope. This equipment includes low-light television, laser rangefinder/target designator devices and so on, among which the “Black Crow” passive detection system can detect the infrared signature of trucks on the ground. In addition, the radome in the AC-130U’s nose also holds a radar with good detection ability against moving targets, and the aircraft is equipped with a sophisticated passive defense system. The AC-130U’s weapons are broadly the same as the AC-130H’s, including one M102 105 mm low-recoil howitzer, one Bofors L-60 40 mm rapid-fire gun and one 25 mm GAU-12 rotary cannon (the AC-130H is armed with two 20 mm M61 “Vulcan” cannon).

The basic mission of the “air gunship” is to destroy ground targets (mainly vehicles), and it generally carries out attack missions as a single aircraft. Its typical method of attack is, after finding a target, to circle in the air with the target as the center, attacking the target with its onboard guns.

Because the “air gunship” is large, flies slowly and has weak self-protection, it can be used only under conditions of absolute command of the air, and because it has the characteristics of strong firepower, wide coverage and long combat loiter time, counter-guerrilla warfare became its best condition of use. Judging from the course of the air gunship’s development, the US forces attach considerable importance to this attack aircraft. The aircraft has also proved its worth in actual combat, and as more and more advanced technology is applied to the design of air gunships, this special aircraft will certainly perform even better in future wars.


[Image — Figure 14.36: The AC-130H “Pave Spectre” air gunship. A photograph of a four-engine propeller aircraft banking in flight, seen from the side and slightly below, with a line of cannon muzzle flashes visible along the left side of the fuselage.]





(II) The Emergence and Development of Bombing Tactics

Bombing (Bombing) is the combat action of dropping aerial bombs, torpedoes or depth bombs from aircraft, or launching air-to-ground missiles, against targets on the ground, underground, on the water surface or underwater, to destroy and kill the target.

The earliest bombing of ground targets was carried out by fighter (reconnaissance) aircraft performing combat or reconnaissance missions. But because in this period the fighter (reconnaissance) aircraft themselves had weak protection and carried little ammunition, with very small destructive power, and especially because their accuracy in bombing ground targets was low, the bombing effect was not good. The psychological effect was greater than the actual effect.

To carry out bombing effectively, people began studying specialized bombers. The world’s earliest specialized bomber was Russia’s “Ilya Muromets.” The aircraft was converted by the famous aircraft designer Sikorsky from the “Russky Vityaz” (“Russian Knight”) aircraft. Its test flight succeeded on February 25, 1913, after which it was mass-produced and took part in the First World War. It was a biplane with a wingspan of nearly 30 meters, had 4 engines, and carried a bomb load of 522 kg.

In early January 1915, Russia set up a base near Jablonna, 40 km from the front line, and deployed 3 “Ilya Muromets” bombers there. On February 15 one of them flew 100 km deep into German territory and dropped 227 kg of bombs on its target, and the earliest bombing tactics were born.

According to the size of the target, bombing can generally be divided into two kinds: bombing of point targets and bombing of area targets.

1. Bombing of Point Targets

A point target, from the standpoint of bombing, is a target whose area exposed to bombs is so small that it can be regarded only as a “point.” For example, a target with an exposed area of only 15–20 square meters (equivalent to a gun, a tank or an armored vehicle) is a typical point target.

It is no easy matter to drop a bomb from an aircraft flying at several hundred or even several thousand kilometers per hour, hundreds or even thousands of meters above the ground, and hit a point target accurately. If the dropped bomb underwent ideal free-fall motion, the question of hitting the target might not give people a great headache, but unfortunately aircraft fly in the air, and factors such as wind speed, wind direction and the aerodynamic characteristics of the bomb all have a significant influence on bombing accuracy. The most difficult thing at the time was that even the most critical quantity in bombing, ground speed (that is, the aircraft’s flight speed relative to the ground), was hard to measure accurately, which caused considerable deviation in where the bombs fell.

During the First World War there were few types and numbers of bombers, and their bomb loads were also very small. Pilots mainly relied on experience, using mechanical bombsights installed on the aircraft to aim by eye for bombing. To raise bombing accuracy, bombers had to dive to low altitude to drop their bombs, which made bombers very easy to hit by ground fire.

With the progress of aviation technology, by the time of the Second World War, bombers showed a trend of dividing into light, medium and heavy according to use and bomb load. Among them, typical light bombers included Germany’s Ar 234, Britain’s “Mosquito,” the Soviet Union’s SB-2, America’s B-26, Japan’s “Type 99 carrier-based attack aircraft” and “Type 96 land-based attack aircraft,” and Poland’s P-37. The main tactical and technical characteristics of these bombers were: average speed: 350–550 km/h; range: 1,000–2,000 km; flight altitude: 3,500–5,500 meters; bomb load: 0.5–1.5 tons. Main method of bombing: dive. Typical medium bombers included Germany’s He 111 (see Figure 14.37), Ju 88 and Do 17, Britain’s “Blenheim” and “Wellington,” the Soviet Union’s “Il-4,” America’s B-25, Italy’s SM.79 and Japan’s “Type 1 land-based attack aircraft.” The main tactical and technical characteristics of these bombers were: average speed: 400–500 km/h; range: 2,000–3,000 km; flight altitude: 4,000–6,000 meters; bomb load: 2–4 tons. Main methods of bombing: dive bombing and level bombing. The bombers’ dive bombing method is similar to that of ground-attack (assault) aircraft, only with a slightly smaller dive angle.


[Image — Figure 14.37: The He 111 bomber. A photograph of a twin-engine bomber in flight, seen from above and in front, with black crosses on the wings and a swastika on the tail.]



With the improvement in the technical level of ground-attack (assault) aircraft, bombers of this class basically stopped developing after the end of the Second World War. After the 1960s, bombing missions against distant point targets (relative to the airfield) were gradually carried out by fighter-bombers instead, and bombing missions against nearby point targets gradually passed to ground-attack (assault) aircraft.

The “Operation Babylon” carried out by the Israeli air force on June 7, 1981 to destroy the Iraqi nuclear reactor best illustrates the characteristics and level of development of bombing tactics in this period.

At 2 p.m. on June 7, 1981, at the Etzion air base in the Sinai Peninsula, 14 fighters (8 F-16s and 6 F-15s) were already on the flight line. The pilots had already climbed into their cockpits, and the ground crews began the final preparations. Of the 8 F-16 fighters, 6 were F-16As and 2 were F-16Bs; the 8 F-16s were divided into two groups. Under the wings of each F-16 were two 1,000 kg bombs with delay fuzes and two 1,300-liter fuel tanks, and a 800-liter tank under the belly. Every drop of fuel was precious: the round-trip distance was 2,500 km in all, and for a long stretch the formation had to fly at low altitude, which was already the limit of the F-16’s performance. The 6 F-15 fighters assigned to escort took off first and circled over the airfield, then came the E-2C and the helicopters, and next the F-16 group took off. “Operation Babylon” had begun.

Yet the operation seemed to meet trouble from the very beginning. Because of a sudden strong northwesterly wind, the formation took off from north to south. This gale affected the whole plan: the formation had to make a large circle, which meant going around the Gulf of Aqaba that had originally been planned to be avoided. The Gulf of Aqaba is a tourist resort, and since it was then the hot summer, all the tourists saw the Israeli formation flying overhead. What was worse, King Hussein of Jordan happened to be enjoying the beautiful gulf scenery on his yacht at the time, and he saw the Israeli fighters fly over his head toward Saudi Arabia to the southwest. So, in keeping with the principle of the Arab joint defense pact, he telephoned the defense ministry in Amman and told them to hurry and warn Saddam. But Saddam was then at the front commanding his troops in the attack on Iran, and in any case the strike force was never threatened by any Iraqi air force aircraft from start to finish.

The strike force’s route ran along the Jordanian and Saudi borders straight to Iraq, and the round trip was expected to take 3 hours in all. The formation crossed the Gulf of Aqaba. It seemed that the whole Jordanian, Saudi and Iraqi air defense network was asleep; the formation received no electronic warning signals, but dared not relax in the slightest. The whole force of 14 aircraft flew in close formation, with the Israelis holding the altitude at an ultra-low level of about 100 meters and a speed of 750 km/h, and the formation maintained strict electronic silence, even radiotelephone communication between aircraft being totally forbidden. At this time they could get no support whatever, and could fly toward the target only by relying on the aircraft’s own navigation equipment. On passing through an expected sandstorm, the formation raised its altitude to about 180 meters, crossed over the storm from above, and then descended again to avoid detection by radar.

After about an hour of flying, the instruments showed that the fuel in the wing drop tanks had run out, and within a few minutes the F-16 group dropped the drop tanks, and the aircraft, relieved of the load, suddenly became light and easy to handle. The aircraft accelerated to 800 km/h, and ahead lay the green oasis of the Euphrates and Tigris river valleys. The farmland and orchards of Iraq flashed by beneath the wings, and people looked up at this uninvited group of visitors streaking across the sky like lightning, not knowing where they were headed. What puzzled the Israelis was that Iraq’s surface-to-air missiles showed no sign of activity, and no interceptor aircraft appeared in the sky. By now the formation had penetrated deep into Iraq’s interior, and Raz ordered the formation to climb, and raised the cruising speed to 900 km/h.

The strike formation had already flown over the Tigris, and ahead lay the outskirts of Baghdad. The “Osirak” nuclear plant was located in the town of Tuwaitha, 17 km west of Baghdad. According to the plan, the strike force was to go around from the west so that the residents of the city would not discover them, then pull up from the island in the middle of a big lake as the pull-up point and dive to attack from about 2,800 meters from west to east. So far everything had gone smoothly; Raz began to fly toward the west of the city, and the F-15 fighters climbed to prepare for air combat.

But then a dreadful scene appeared before Raz’s eyes: the big lake was right there ahead, but the island in the middle of the lake had vanished (it was learned afterward that the day before, because the Tigris had risen, the island had been flooded)! Raz had no time to study this strange phenomenon. He was the leader of the whole strike formation, and he had to be the first to drop accurately. Looking east, the nuclear plant he had seen in photographs countless times was not far off; compared with the model in the desert, this target looked much better, and the highest dome in the middle of the plant was the reactor.

Raz switched the fire control to air-to-ground mode, opened the afterburner and accelerated the aircraft to 1,000 km/h, then rolled 180 degrees to adjust the aircraft into a dive, then rolled back, keeping a 35-degree dive straight at the nuclear plant. At 1,200 meters the bomb-release ring on the head-up display accurately enclosed the target, the “beep-beep” bomb-release tone sounded in his earphones, and Raz pressed the release button; two 1,000 kg bombs swayed off the fuselage and went straight for the reactor. Raz at once pushed the stick left and then pulled hard, turning at 8 G, carrying out a missile-evading maneuver while throwing out flares and chaff. There was no missile warning tone, however; only scattered antiaircraft fire could be heard from below, and because the Iraqi soldiers had to fire into the glare, the shells were not aimed at all.

The remaining F-16s began diving at 5-second intervals, and everything went just as planned. When the second section entered, the whole target area was already thick with smoke, but the well-trained pilots still dropped their bombs accurately. The base commander was the last to drop; he could see nothing by then, but he still judged the attack position from the points where the preceding bombs had landed, and his bombs did not hit the reactor but accurately destroyed the surrounding plant. The delay-fuze time on each aircraft was set differently, to ensure the reactor was destroyed thoroughly from the inside out. According to calculations made in advance, 8 bomb hits would be enough to achieve destruction, but they dropped 16 bombs in all, and within only 3 minutes the whole plant’s concrete walls had collapsed and the reactor was completely destroyed. Afterward, according to Iraqi reporters, two bombs passed through the walls straight to the basement without exploding, so it seems that preparing a backup and sending a few more aircraft was necessary.

After completing the attack, Hila at once passed the good news to the Ministry of Defense. After the formation had reassembled, it returned by the original route. The escorting F-15 fighters also joined the formation, and the 14 aircraft climbed to 10,000 meters, leaving Baghdad and the burning nuclear plant behind. The Iraqi air force still showed no sign of activity; perhaps even then Saddam had not yet received the news.

The formation flew across the Euphrates, climbed to 14,000 meters and increased speed to Mach 1, returning to Israel along the Jordanian and Saudi border. Jordan’s air defense network watched the strike force tensely, and fighters had also taken off, but in the end made no interception. Although the F-16s were vulnerable at this time, the F-15 fighters were still bristling with menace. At last they entered Israeli airspace, and the 14 aircraft landed one after another on the runway; by this time the F-16 fighters had basically burned the last drop of their fuel. The ground crews swarmed up and examined the aircraft they maintained, but all the aircraft were intact, without even a piece of shrapnel on them. Ivri, unable to contain his excitement, seized the microphone on the table and congratulated the pilots in a loud voice, and ordered them to take off at once and make a landing in the Air Force tradition. So the formation went up again after refueling, opened afterburner and made a supersonic pass over the airfield, ending this legendary air raid with a deafening sonic boom.

2. Bombing of Area Targets

An area target, from the standpoint of bombing, is a target whose area exposed to bombs is relatively large and can be regarded as an “area.” For example, a target with an exposed area of 5–10 square kilometers (that is, a target radius of about 1,300–3,300 meters, equivalent to a medium-sized town) is a typical area target. Area targets are usually composites of point targets.

Obviously, bombing an area target is easier than bombing a point target. But by no means think that bombing an area target is a very simple matter. Especially when the bomber cannot even determine its own position in the air accurately, bombing an area target is not a simple matter.

True bombing of area targets appeared in the middle of the Second World War with the appearance of the heavy bomber.

Representative heavy bombers of the Second World War included America’s B-17 (see Figure 14.38), B-24 and B-29 bombers, and Britain’s “Lancaster” bomber. The main tactical and technical characteristics of these bombers were: average speed: 400–500 km/h; range: 5,000–7,000 km; flight altitude: 5,000–7,000 meters; bomb load: 7–10 tons. Main method of bombing: level bombing.


[Image — Figure 14.38: The B-17 bomber. A photograph of a four-engine bomber in flight, seen from above and slightly in front, with a white star on the wing.]



To raise bombing accuracy, new optical bombsights were continually developed. The most famous among them was the American Norden bombsight (fitted to bombers such as the B-17, B-24 and B-29). The Norden bombsight was in fact a mechanical analog computer, which, combined with the bomber’s autopilot, could automatically calculate the aiming point according to the aircraft’s speed, wind direction, wind force and so on, raising bombing accuracy. In theory, using the Norden bombsight, the bombardier could drop bombs from a height of about 7,000 meters to land within a circle of 30 meters’ radius around the target. But in practice the accuracy of bombing with the Norden bombsight was much worse than the theoretical value. The Royal Air Force was the first to use the Norden bombsight fitted to B-17 bombers in combat, and the British forces reported that the bombing effect was very poor, and in the end they had to put the B-17 bombers to other uses. The US Army Air Forces’ air raids on ships over the Pacific were also not very successful; although it was claimed that quite a few ships were sunk, very few were actually confirmed. The reason is actually not hard to understand: the “Norden” after all was only a bombsight fitted with a mechanical analog computer, and the strong winds at high altitude sometimes exceeded the Norden’s range of correction. Another important reason was that the shape of a bomb, even its surface paint, affects its aerodynamics, and at the time no one could calculate exactly the trajectory of a bomb falling at near the speed of sound. In addition, another problem with the “Norden” was that once it took over control of the aircraft, the aircraft could not maneuver effectively to evade enemy air defense fire, and might also collide with other bombers flown with “Nordens.” But despite this, the “Norden” did markedly raise the accuracy of high-altitude level bombing and played no small role in the war. It is worth mentioning that the bombsight used on the American B-29 bomber that dropped the first atomic bomb on Hiroshima, Japan, on August 6, 1945, was the “Norden.”

In order to bomb under complex weather conditions, especially at night, bombers usually needed to bomb under the guidance of ground guidance systems. In the “Battle of Britain,” the German forces successively used the “Lorenz” and “Knickebein” ground guidance systems, which played a certain role in bombing Britain. The later “X-Gerät” ground guidance system could also guide bombers in “blind bombing.” Against these guidance systems the British forces soon developed jamming systems such as “Meacon,” “Aspirin” and “Starfish” to counter them.

In the middle of the Second World War, airborne bombing radar appeared. The earliest bombing radar put into actual use was the Oboe bombing radar fitted to “Lancaster” bombers by Britain in 1942, which, combined with the onboard “Gee” hyperbolic navigation system or the H2S ground-mapping radar system, could drop 50% of the bombs within 8,000 meters of the aiming point, 10% within 3,000 meters of the aiming point, and only 2%–3% of the bombs within 500 meters of the aiming point, from an altitude of 6,500 meters. It can be seen that the radar sights of the time could be used only to bomb area targets.

By the time of the Korean War the “SHORAN” system appeared. This was a short-range navigation radar; the radar system could determine its own position very precisely, thereby reducing the average error of night bombing to 900–400 meters. The “SHORAN” radar system was first installed on the B-29 bombers of the 98th Group of the US “Far East Air Force,” and afterward also on the B-29s of the 19th and 307th Groups. In November 1952 the B-29s began night bombing of targets with the help of the “SHORAN” system, and this continued until the end of the Korean War. The bombing effect was considered good.

In the middle of the 1950s the B-52 bomber was developed. It is a high-subsonic long-range bomber that can fly continuously for 16,000 km at an altitude of 12,000 meters, and was originally equipped by the US Air Force as a component of the strategic nuclear strike force. But in the Vietnam War of the 1960s it was often used as a conventional air force. When carrying out conventional bombing missions it can carry 27 tons of bombs and usually bombs from high altitude by level bombing. Because the airframe is large and evasive maneuvering is inconvenient, and because the guidance and aiming of the surface-to-air missiles and medium-caliber antiaircraft guns that threaten it most depend heavily on electronic equipment, apart from the cover of fighters, the B-52 bomber relies mainly on its flight altitude of over 10,000 meters, electronic jamming equipment and its onboard guns for self-defense. Because new bombing radars have been installed, the average error range when dropping ordinary bombs has already been reduced to 100–40 meters, and it can even directly support ground troops in combat, with a fairly good bombing effect.

In addition, a few more words should be said about attacking surface targets from the air.

Since William Mitchell organized the famous “ship attack experiment” in Chesapeake Bay in July 1921, naval supremacy without air supremacy has been challenged from the air, and aircraft have become the “natural enemy” of warships. The navies of all countries began to attach importance to and strengthen the building of naval aviation and aircraft carriers. Attacking targets at sea also became an important mission of aircraft.

For the tactics of air attack on surface targets, please see the relevant content in this book.




II. The Emergence and Development of Airborne (Air-Landing) Tactics

If ground attack and bombing are actions in which aircraft (helicopters) serve as the combat platform and directly kill and wound enemy forces from the air by delivering lethal ordnance, then airborne operations (air borne operation) are combat actions in which aircraft (helicopters) serve as the transport platform, delivering airborne troops (ground troops) by air maneuver to the ground in a predetermined area, and then achieving the combat aim through ground fighting; they are also an important form of striking ground targets from the air.

The concept of airborne operations can be traced to its root in 1918, at the end of the First World War. In order to attack the Germans from the most favorable position, Billy Mitchell, then the Army air officer of the American Expeditionary Forces, put a highly creative idea to the commander of the Expeditionary Forces, Pershing: to use 60 bomber squadrons to carry a full-strength infantry division of 12,000 men (equipped with 2,400 machine guns), fly across the German lines, land by air in the German rear, and attack the Germans from behind. Limited by the technology of the time, Mitchell’s plan of course could not be carried out, but the idea of large-scale airborne operations began to sprout at that time.

In fact, as early as 1916 the German army had carried out small-scale airborne combat on the Eastern Front. On October 14, the Germans landed 2 men by air in the Rovno area, 80 km behind the Russian lines, to destroy the Russian railway. Afterward the French too landed 2 men behind the German lines to reconnoiter and raid a headquarters. These were, however, all small-scale airborne actions; the airborne method was to land the aircraft on empty flat ground, after which the men got out to carry out their mission and, after completing it, returned by aircraft. Large-scale use was impossible.

After the end of the First World War, the famous Italian military theorist Giulio Douhet keenly recognized that airborne operations were also an important component of his theory of winning in the air, and so, under his advocacy, the Italians began exploring parachute technology in the 1920s. By 1929 the Italians had already carried out several small-scale parachute tests in their colonial wars in North Africa, and the transport aircraft units had also accumulated valuable experience.

But at this stage the one truly in the forefront of research into airborne operations was not Italy but the Soviet Union. The Soviet Union had begun long before to put great energy and material resources into developing aviation, in which parachute clubs and civilian parachute schools and training institutions were countless. The founder of the Soviet paratroops, Leonid Minov, did not miss the opportunity at this time to go abroad to study the advanced technology of other countries, and brought back to the Soviet Union samples of the newest “Irvin” parachute just invented in the United States. The Soviet army attached great importance to this, and, with the support of the military, Minov founded a training school and formally began training Soviet airborne troops in the true sense. In the early 1930s, almost simultaneously with the mechanized forces, the Soviet army also set up airborne troop units. The largest organization at the beginning of the airborne troops’ establishment was the parachute battalion, which was soon expanded into a parachute regiment, and in 1936 expanded again into a parachute brigade. When the Second World War broke out, the Soviet Union had already established airborne units on a corps scale.

Also worth mentioning is that as early as 1932, among hundreds of Soviet parachute groups, as many as 500,000 parachute enthusiasts were practicing parachute jumping from parachute towers and aircraft, far more than the 60,000 members of Germany’s civilian gliding association at the time. This was unprecedented for other countries at that time! But the Soviet airborne forces had one important equipment problem: the Soviet Union had no real transport aircraft to carry troops, and had always used the TB-3 bomber as a substitute for a transport. The paratroopers’ exit from the aircraft was both slow and unsafe, a defect that was plainly exposed in training, but until the end of the whole Second World War the Soviet army did not develop a transport aircraft suited to parachute drops, which resulted in great limitations on the use of Soviet paratroops in actual combat.

On the basis of research on organization and equipment, the Soviets began practical exploration of airborne operations from the 1930s. In the mere three years after August 1933, the Soviet paratroops carried out many parachute exercises, on an ever larger scale: the number of people taking part in a drop was at first only 46, and in one exercise in September 1936 the paratroopers jumping had already reached 5,200. In the course of continual exploration they also made useful attempts on the problems of airdropping heavy equipment such as tanks and guns, the organization and implementation of large-scale drops, and glider landings, among which were not a few imaginative innovations; these achievements were plain for all to see. Worth mentioning is an airborne exercise at an airfield outside Kiev in 1935. Many countries’ military attachés stationed in the Soviet Union and military observers were invited to watch (among them Germany’s General Student and Britain’s General Wavell). In this exercise a formation of transport aircraft first flew to the airfield and parachuted two infantry battalions, who after landing at once seized the airfield and went over to the defense. Reinforcing air-landing troops then arrived, including as many as 16 guns! The exercise was not large in scale, but the tactics used in it were rather farsighted, and from it one can dimly glimpse the classic pattern of paratroop combat in the coming Second World War.


(I) The German Airborne Battle against the Belgian Eben-Emael Fortress

The Belgian Eben-Emael fortress lies between Maastricht and Visé. In order to seize the Belgian capital Brussels, the German army had first to take this fortress. The Belgian troops defending the fortress numbered about 1,200, and the defense system, made up of permanent works, strongpoints, rotating armored gun turrets, anti-tank firepower points and air defense firepower points, was very solid. In view of the fortress’s weak air defense strength, the German army decided to launch a surprise attack by airborne means. Before the war, the German army drew up a careful operational plan, collected intelligence on the fortress, and, according to the interior design drawings of the fortress it had obtained, built models of the fortress at the Grafenwöhr training center and the Hildesheim air base respectively. At the same time, it formed a special airborne assault regiment and secretly organized targeted rehearsals and all kinds of preparatory work according to the predetermined operational plan.

At 4:35 on May 10, 1940, simultaneously with other campaign actions, the German army divided the special airborne assault regiment into 4 assault groups totaling more than 360 men, who, in 41 DFS-230 gliders towed by Ju-52 transport aircraft, took off from the airfield and seized the fortress by separate routes. During the flight, apart from 2 gliders of the 1st assault group (including the glider carrying the assault group’s commander), which accidentally released, the other gliders landed smoothly on the top of the fortress. The Belgian troops were caught unprepared. The German combat groups, without their commander, swiftly launched the assault according to the predetermined plan, and in only a little over ten minutes destroyed and disabled 10 casemates in the fortress’s defense system; the 2nd and 3rd assault groups landed under cover near the Vroenhoven bridge and the Veldwezelt steel bridge, launched a sudden attack on the Belgian defenders and quickly took control of the bridges; before the 4th assault group launched its assault, the Belgian troops blew up the Kanne bridge. While the assault groups carried out their missions, the German army also sent out bombers and attack aircraft to provide uninterrupted air fire support for the assault action, ensuring its smooth implementation. After 32 hours of fierce fighting, the German special airborne assault regiment completely controlled the fortress. At 12:30 on May 11 the Belgian troops surrendered. After the German army took control of the Eben-Emael fortress, it successfully broke through the natural barrier of the Albert Canal, opening the way for the attack on the Belgian capital Brussels.

The main reasons for the success of this battle were thorough preparation before the battle, with rehearsals organized close to actual combat; the German glider assault achieving surprise; and close coordination between the air-landing troops and the air force.

During the Second World War, the belligerent countries carried out more than 100 airborne operations of different scales. Among the better known were the airborne battle for the island of Crete, the airborne operations in the Normandy landing campaign, and “Operation Market Garden” (described later in this book). Airborne operations had developed into an important form of combat. Carrying out airborne operations can make full use of their favorable conditions of rapid mobility and overcoming geographic obstacles, to upset the enemy’s operational dispositions unexpectedly, change the situation between the enemy and oneself, and speed up the course of the battle.

After the war, airborne operations received more attention from more countries; in the Korean War, the Vietnam War, several Arab-Israeli Middle East wars and the British-Argentine war over the Falkland Islands, the American, Israeli and British forces all carried out airborne operations.

With the development of means of delivery, airborne combat was later divided, according to the way of landing, into two major categories: parachute (air-landing) drops and helicopter air-landings.



(II) The Development of Parachute (Air-Landing) Assault Tactics

Parachute (air-landing) assault has the characteristic of being able to carry out long-range surprise attacks. In counter-terror warfare it can often make full use of its strengths.

After the war, among the transport aircraft used for parachute (air-landing) assault by the countries of the world, none has been more important than America’s C-130 tactical transport.

The C-130 transport, nicknamed “Hercules,” is a medium transport aircraft that the US Air Force issued to its units in the 1960s (see Figure 14.39).

The C-130 is 29.79 meters long, with a wingspan of 40.41 meters and a height of 11.66 meters, a maximum takeoff weight of 70,310 kg and a maximum payload of 19,356 kg. With maximum fuel (3,791 kg) and maximum payload its maximum range is 7,876 km, its takeoff run 1,091 meters and its landing run 838 meters.

The C-130 transport adopts a fuselage layout of high wing, four engines and a large cargo door at the tail. This layout set the design “standard” for postwar medium transports, and the great majority of medium transports since have not stepped outside this framework. Many heavy transports also adopted a similar design. It is therefore no exaggeration to call the C-130 the “progenitor” of the transport aircraft of the present day.


[Image — Figure 14.39: The C-130 transport. A photograph of a four-engine, high-wing, propeller-driven transport aircraft in flight against a cloudy sky, seen from below and ahead, with a tall tail.]



The greatest feature of the C-130’s design is that it strives to meet the actual requirements of tactical airlift, and so it is very well suited to carrying out all kinds of airlift and airborne missions.

Since production began in 1955 the aircraft has been continually improved to meet different requirements, but because its basic design is so sound, the present production models differ little in outward form from the prototype. The aircraft was built to the requirements of the US Air Force as a tactical transport able to take off and land at austere airfields, powered by turboprop engines.

The C-130 is the most successful, longest-lived and most numerous transport in current US service, and occupies a central place in the American tactical airlift force.

From the 1960s on, its figure can often be seen in the long-range airborne operations of the countries of the world.

1. The French Airborne Battle at Kolwezi

In the 1970s the African continent was wracked by frequent wars and turmoil. On May 13, 1978, in order to support an incursion into the Shaba province of Zaire by anti-government armed forces, Cuba sent out nearly 4,000 troops, which entered Zaire from Angola by way of Zambia and seized the small town of Kolwezi in a sudden action. About 2,500 Westerners in the town were surrounded and controlled by Cuban troops. At the request of Zaire’s highest authorities, France sent an airborne regiment of 1,400 men, and Belgium sent a paratroop assault force, to rescue these Europeans. The United States sent aircraft to take on most of the airlift of logistic supplies.

At 11:00 on May 17, the 2nd Airborne Regiment of the French 11th Airborne Division, stationed on the island of Corsica, was ordered to go on alert. At 3:00 on the 18th it set out from its garrison, and after 4 hours of motorized march reached the Solenzara air base. At 8:30 it was ready to board the aircraft and depart.

On arriving at the air base, the regimental commander received an order that the force would fly to Zaire’s capital Kinshasa, and on arrival in Kinshasa, after 24 hours of preparation, would carry out an airborne assault at Kolwezi to rescue the Western hostages.

The 2nd Airborne Regiment was organized into two air transport echelons. The first echelon was made up of the regimental command post, the reconnaissance platoon, the 81 mm mortar platoon and 4 airborne companies, and the second echelon was made up of about 100 motor vehicles.

On the map, the straight-line distance from Corsica to Kinshasa is about 4,600 km, and one would have to pass through the airspace of the 5 countries Algeria, Tunisia, Libya, Chad and the Central African Republic to reach the destination. Because the situation was urgent, in order to avoid revealing the operational intent the French command, after study, decided that the air transport formation would, after taking off from Corsica, fly southwest, leave through the Strait of Gibraltar into the Atlantic, fly along the west coast of the African continent, and after passing the Gulf of Guinea turn southeast and enter Zairean airspace at the Congo–Angola border; this route was about 7,600 km in all.

The first echelon, in five French transport aircraft, set out at 13:00 on the 18th and, after 10 hours of continuous flight, reached Kinshasa that night. The second echelon was carried by large US Air Force transports on the 19th to Lubumbashi, southeast of Kolwezi. After reaching Kinshasa, the troops at once made combat preparations.

On the night of May 19, as soon as the commander of the 2nd Airborne Regiment arrived in Kinshasa, he learned from an intercepted Cuban military telegram that the Cuban forces were about to destroy the local mining facilities at Kolwezi, seize as many Western hostages as possible, and then return to Angola. The regimental commander therefore decided to change the plan, originally set for an airborne assault on the 20th, and act earlier.

The regimental command post issued maps to the detachments and gathered some parachutes from the Zairean army. The regimental commander and the command staff also became further familiar with the troop-disposition and geographic material on Kolwezi provided by the French military assistance mission in Zaire.

Kolwezi is a small town centered on mining. Its area is not large, and it is divided into a new town and an old town, the new town to the east and the old town to the west, with a railway line running from north to south across the divide between the new and old towns. The old town is about 3.5 square kilometers in area, the new town about 2.5 square kilometers, and there is an airfield to the south-southeast of the new town. Because all of Kolwezi’s contact with the outside world had been cut for 6 days, the French forces did not know the local situation very well.

On the basis of the information available, the French forces quickly made their operational decisions:


	Use blocking detachments to seal off the road junctions the Cuban troops might pass through when retreating, and rescue the Western hostages;


	Quickly seize the key points in Kolwezi town, set up strongpoints there, and from them send out patrols and carry out infiltration operations in the surrounding area;


	Divide the mission area, assigning each company its own area of operations;


	Choose the drop zones north of the old town of Kolwezi and east of the new town, because most of the residents were in the old town area, and the initial main assault was therefore carried out in the old town.




For this purpose the 2nd Airborne Regiment prepared to use 4 C-130 transports of the Zairean air force and 3 C-160 transports of the French air force to carry out the airborne assault, one of the C-160s serving as the airborne command post.

The first airborne echelon was made up of the forward command post and the 1st, 2nd and 3rd companies, who were to jump into drop zone A north of the old town, and after landing were to seek out and destroy the Cuban troops in the designated areas and rescue the hostages.

The second airborne echelon was made up of the basic command post, the regimental reconnaissance platoon, the 81 mm mortar platoon and the 4th company, and, depending on the situation, was to drop at drop zone A or at drop zone B east of the new town, or at both drop zones at the same time.

After landing, each detachment was to spare no cost to take control of road junctions and the main objectives as quickly as possible, begin seeking out the Cuban troops as early as possible, and create a threatening posture, forcing the Cuban troops to retreat in haste without time to attend to the hostages.

At 11:00 on May 19 the first echelon boarded and set off. Each C-130 transport carried 80–85 paratroopers and 4 days of supplies.

At 15:40 the aircraft arrived over Kolwezi. The drop conditions at the time were: temperature 85 degrees Fahrenheit, west wind, wind speed 5.48 meters per second; drop zone elevation 1,371 meters; aircraft drop altitude 183 meters; aircraft speed 240 km/h.

The aircraft first made one pass over drop zone A to identify the drop area, then returned and passed over it again, dropping the whole first wave of airborne troops. During the first wave’s landing there was scattered fire from ground light weapons, which fortunately caused no casualties, and only 6 men were hurt in landing. Because the flight line was slightly to the south, some paratroopers landed on rooftops, in trees and at the railway station in the northern part of the old town. Because the local weeds had grown very tall (about 1.8 to 3 meters), it caused a certain difficulty for the platoons in assembling and recovering their equipment.

15 minutes after landing, the commanders of all 3 companies reported themselves ready to set out and carry out their missions. In these 15 minutes the detachments destroyed three or four enemy light machine-gun firepower points and beat back a hastily organized counterattack, and in the fighting 89 mm rocket launchers were used to destroy two Cuban armored cars.

Although the Cuban troops were numerous and well equipped, they were wholly unaware beforehand of the danger about to come. Therefore, after the sudden attack they were unable to organize effective resistance, and the spontaneous, scattered counterattacks by each detachment could not withstand the coordinated attack of the French airborne forces’ 3 companies.

By dusk the airborne troops had taken the old town area and rescued 50 hostages. In the fighting the airborne troops had not a single casualty, while the Cuban troops suffered heavy losses.

After dark the second airborne echelon flew over Kolwezi, but because on the ground the actual lines of control of the two sides interlocked and there was scattered Cuban resistance everywhere, in order to prevent accidents the regimental commander decided that the second echelon would return, and postponed the drop until the early morning of the next day.

On the night of the 19th the French first airborne echelon, taking advantage of the bright moonlight, carried out combat patrols and ambushes through the night by platoon, making effective use of all kinds of night-fighting methods to expand its gains, so that the Cuban troops could not make out the French strength and troop dispositions, and had no time to readjust their combat organization, assemble forces and carry out a counterattack.

At 6:00 on the morning of May 20 the second airborne echelon again flew over Kolwezi, and the regimental commander ordered the reconnaissance platoon, basic command post and 81 mm mortar platoon of the second echelon to jump at drop zone A, and the 4th company at drop zone B. After landing, the reconnaissance platoon was responsible for searching the barracks north of the new town, and the mortar platoon was responsible for providing fire support to operations in the old and new town areas.

After several hours of fierce fighting the 4th company controlled the new town, and the other units controlled the airfield.

In the morning of the same day the Belgian paratroop force air-landed at Kolwezi airfield, and then used C-130 transports to evacuate, within 48 hours, all the rescued Western hostages.

On the afternoon of May 20, after handing over the defense of the old and new towns to the Belgian paratroop assault force, the French 2nd Airborne Regiment at once concentrated its forces and advanced toward the nearby uncontrolled areas, hoping to expand its gains and wipe out the enemy.

The 3rd company, after carrying out two fire reconnaissances in the Manika area held by the Cuban troops, ascertained the Cuban fire dispositions, and then, in coordination with the 1st and 4th companies, launched the attack. The 1st company’s attack went very smoothly, meeting only scattered resistance from small groups of Cuban troops, but when the 4th company attacked toward the northwest it met stubborn resistance from the enemy holding entrenched positions near the Shaba metal works, its movement was blocked, and the 4th company was forced to halt its advance.

On learning that the 4th company’s advance had been frustrated, the regimental commander at once ordered the 2nd company, the reconnaissance platoon and the 81 mm mortar platoon to board vehicles collected locally and go quickly to support. After the reinforcements arrived they attacked the enemy and, ahead of dark, took the Cuban positions. The Cuban troops abandoned about 80 bodies and a large quantity of light weapons and withdrew in haste. In this battle the French casualties were light.

On May 21 the Cuban troops began to withdraw along the whole line. At this time the French airborne forces’ motor vehicles, after a 10-hour motorized march, arrived at Kolwezi from Lubumbashi. The mobility of the French airborne troops, who were then mopping up the remaining enemy around Kolwezi, was greatly raised. The airborne detachments kept carrying out patrols and ambush actions, and by May 23 had cleared all the remaining local enemy.

After that the airborne forces sent out many motorized patrols to widen the search area, and several times had meeting engagements with Cuban troops scattered down to squad and company level. On May 27 the French forces’ last patrol reached as far as 50 km and found no more signs of the enemy.

At this point the French 2nd Airborne Regiment had successfully completed its mission and, on June 6, returned to Corsica in US Air Force aircraft.

In this airborne assault the French 2nd Airborne Regiment, at the price of 5 killed and 25 wounded, killed about 250 of the enemy and destroyed and captured nearly a thousand weapons, among them 15 mortars, 4 recoilless guns, 21 rocket launchers, 48 light and heavy machine guns and 2 armored cars.

2. The Israeli Assault Force’s Air-Landing Battle at Entebbe Airport

On June 27, 1976, an Airbus A300 that had taken off from Tel Aviv airport in Israel was hijacked by a band of terrorists. After a series of twists, this airliner was hijacked to Entebbe International Airport in Uganda and received the full support of Ugandan President Amin. At 2 p.m. on June 29 the hijackers broadcast a statement over Ugandan radio, demanding that Israel and other countries at once release 53 of their “freedom fighters” in exchange for the hostages. The final deadline was 2 p.m. on July 1.

Israeli Prime Minister Rabin at the time favored resolving the problem by force, holding that negotiating with terrorists could only lead to more and more passive consequences. To this end they made full preparations: on the one hand Israel stalled for time by negotiating with the terrorists, and on the other drew up the plan, “Operation Thunder,” to rescue the hostages by force. The Israeli intelligence service found engineers of the Solel Boneh company, which had built the Entebbe terminal, and had them build a full-scale model of the old terminal, “not a single step missing.” Mossad agents posed as businessmen, flew to Kenya and slipped into Uganda. Disguised as cleaners, they photographed the buildings with cameras hidden in mops. Intelligence found that there were 10 terrorists. The hostages were held on the top floor of the old terminal, Ugandan soldiers were on the second level, and the 10 terrorists were spread over the top, second and ground levels.

At dawn on July 3, Rabin approved “Operation Thunder.” At about 3 p.m., 4 C-130s, covered by 8 F-4E “Phantom” fighters, with command and logistics provided by 2 Boeing 707s, began the long-range raid.

That afternoon an emergency cabinet meeting was held. Rabin said he would take full responsibility. At 15:30 the order “emergency launch” was given; in fact the C-130s had already left Sinai 20 minutes earlier, painted with civil markings. They closed down their radios, descended, and flew toward Uganda. The escorting fighters turned back at the Ethiopian border. Near Entebbe the weather worsened, and the aircraft navigated by radar.

The hostages were then in their sixth anxious night, and some had dysentery. Two German hijackers, a man and a woman, stood guard at the terminal door, and 3 Palestinians patrolled the hall.

After more than 7 hours of flight, the force arrived over Entebbe at 22:40. The airport was brightly lit and unguarded. The aircraft landed in two groups. The pilot calmly answered the tower in pure English, claiming a minor fault. The duty officer turned on the landing lights and searchlights. The first C-130 slowed on the runway, and Netanyahu ordered it to keep taxiing until it was close to the terminal.

A column of vehicles then drove out: a British-style jeep with armed black soldiers, followed by a black Mercedes carrying an “Amin” lookalike. The Ugandan guards saluted and were shot. The commandos, their faces blackened and armed with silenced submachine guns, took up positions, and 7 or 8 men surrounded the “Amin” and walked toward the hall.

The other three C-130s then landed. The force was divided into 4 assault teams. The 1st team (35 men) was to assault the terminal and rescue the hostages; the 2nd team (36 men) was to suppress the Ugandan garrison; the 3rd team (30 men) was to destroy the Ugandan military aircraft; and the 4th team was to ambush the roads to block Ugandan reinforcements.

At 22:15, Netanyahu led 35 men into the ground floor. The terrorist Bayse was shot first. The woman terrorist Tademan raised her submachine gun and was shot. The commandos shouted in Hebrew, “Get down! Get down!” The hostages dropped to the floor, but 2 terrorists who were standing among the crowd were killed. The fight in the hall lasted 1 minute 45 seconds, and 2 hostages were hit by stray fire.

Netanyahu’s team went upstairs and killed 2 terrorists hiding in the toilet; another on the north side was killed. In all, 7 terrorists were killed and 3 fled.

Outside, Ugandan soldiers engaged the force. Fire from the control tower suppressed the commandos. Netanyahu used anti-tank missiles and heavy machine guns, but a large-caliber bullet from the tower struck him from the side and rear, and he fell.

The engines of the C-130s were never shut off, and a dozen men guarded the aircraft. The MiG fighters on the far apron were blown up one by one. A squad in jeeps and armored personnel carriers, with recoilless guns, destroyed the Ugandan reinforcements at the airport entrance. The wounded hostages were carried to the aircraft. Amin was asleep 10 km away.

At 23:01 the first aircraft had landed; shooting began at 23:05; at 23:54 aircraft no. 2, carrying hostages, took off 2 minutes early, followed by nos. 3 and 4; no. 1, carrying General Shomron, took off at 0:30 on July 4. All 4 C-130s flew out of Ugandan airspace unharmed.

The commandos destroyed 11 Ugandan MiGs and killed 45 Ugandan soldiers. Of the 106 hostages, 2 died from gunfire, 1 who was ill in a Ugandan hospital was later killed by Amin, and 1 wounded man died on the way back; 102 returned alive. Among the commandos only Lieutenant Colonel Netanyahu was killed.

On the afternoon of July 4, Amin telephoned an Israeli general and cursed Israel’s “barbaric acts,” but then said: “As a professional soldier I think the raid was very successful. Israeli special forces are really damned good!”

At 10:00 on the 4th the C-130s returned to Israeli airspace with fighters escorting them. Most Israelis had learned of the rescue from a special broadcast at 3 a.m. Shofar horns, blown only on holidays, sounded across the country, and crowds drove to Ben-Gurion airport.

Israel praised Netanyahu’s deeds and posthumously promoted him to Colonel. “Operation Thunder” was renamed “Operation Jonathan.”



(III) The Emergence of Helicopter Air-Landing and the Development of Its Tactics

Helicopter air-landing has characteristics entirely different from those of fixed-wing air-landing, determined by the characteristics of the helicopter itself.

Practical helicopters appeared only after the Second World War. The H-19 is representative. It has a main rotor and a tail rotor; the three-blade rotor is 53 ft in diameter; the fuselage is 42 ft 2 in long and 13 ft 4 in high; weight is 5,250 lb empty and 7,500 lb loaded; power is 550–700 hp; maximum speed is 112 mph and cruising speed 91 mph; range is 400 miles; rate of climb is 1,020 ft/min; hovering ceiling is 7,900 ft and service ceiling 16,000 ft; crew is 2–3; and it carries more than 10 troops or 7 stretchers.

From the 1950s, helicopter air-landing appeared in almost all local wars, and it is developing into a new, relatively independent form of operations of growing importance.

1. The Korean War — Opening the Way for the Use of Helicopter Air-Landing

In the Korean War of 1950–1953, US forces for the first time attracted notice by using helicopter air-landing tactics to deliver airborne troops. In the battle of Wangfangshan on March 28, 1951, after being repulsed in four successive ground assaults, US forces used a single helicopter to land more than 20 armed soldiers on the flank and rear of the defensive position of a certain 7th Company of the Chinese People’s Volunteer Army, and in coordination with the troops attacking from the front they seized the position. This was the first time helicopters were used directly to accomplish a combat mission. On September 19, 1951, in mountainous country that was hard to traverse, US forces used 12 H-19 helicopters to carry a combat group of about 228 men and 8 tons of ammunition. On October 11 of the same year, 12 helicopters of the same type carried a Marine battalion of about 1,000 men to the front in 6 hours. These two airlifts moved fairly large forces, but they were maneuvers of troops and weapons and cannot yet be called helicopter air-landing operations in the true sense. Although the air-landing operations US forces carried out in this period were very limited in number, personnel, scale and degree of direct participation in combat, they nevertheless opened the way for the later use of helicopter air-landing in operations.

2. The Algerian War — The First Signs of Helicopter Air-Landing Tactics

In the middle of the 1950s, in the Algerian War, French forces made extensive use of helicopters to carry out air-landing operations, which drew widespread attention.

In the early part of the war, because they lacked means of close fire suppression against the landing zone, the helicopters with which French forces carried out air-landings were often attacked by the other side as they landed. Later the French used armed helicopters to escort the transport helicopters directly during air-landings, which solved the problem fairly well and provided valuable experience for the formation of helicopter air-landing tactics. With the use of armed helicopters, helicopter air-landing tactics began to show their first signs.

3. The Vietnam War — The Formation of Helicopter Air-Landing Tactics

In 1956 the American Boeing company began developing the CH-47 “Chinook” helicopter in response to a US Army call for bids.

This is a multi-purpose, twin-engine, twin-rotor medium transport helicopter (see Figure 14.40). Its tandem twin-rotor layout (contra-rotating rotors) eliminates the vertical tail rotor of an ordinary helicopter, allows the airframe to rise and descend vertically, and gives a speed of up to 165 km/h. Its chief mission is to carry supplies from the troops to the battlefield.

It has all-weather flight capability and can complete missions under harsh conditions of high temperature and high plateaus. It can be refueled in the air and has long-range support capability. On some models the lower part of the fuselage is a watertight compartment, so the aircraft can take off and land on water. It can carry 33–35 armed soldiers or one artillery platoon, and can also sling-lift large equipment such as artillery pieces. It has a certain degree of battle-damage resistance: even after its fiberglass rotor blades were hit by 23 mm armor-piercing incendiary and high-explosive incendiary rounds, it could still return safely to base. In the Vietnam War, US forces used the CH-47 in large numbers for troop maneuver, artillery lifting and supply transport, and it played an important role in the extensive air-landing operations of US forces.


[Image — Figure 14.40: The CH-47 “Chinook” transport helicopter. A photograph of a tandem-rotor helicopter on a paved apron, seen from the side, with soldiers moving about near it.]



In the Gulf War it was widely used to set up refueling and ammunition resupply stations, to support deep operations and to carry out long-range rescue and similar missions. On the very first day of the ground campaign it delivered to the ground forces 595,526 liters of fuel and large quantities of ammunition, food and water, and also airlifted howitzers for the ground forces. The aircraft mainly equipped the US 101st Air Assault Division. In the ground phase of the Gulf War, when that division maneuvered on a large scale from south to north and air-landed behind the Iraqi forward positions, it used a great many “Chinook” transport helicopters.

The CH-47D transport helicopter lacks a global positioning navigation system and finds it hard to navigate precisely in a featureless desert environment. In addition, the aircraft’s rotor blades, engines and oil coolers are vulnerable to wind-blown sand and similar problems.

In the Kosovo War, the United States used this type of aircraft to deploy troops and transport supplies, which played an important role in the rapid entry of its forces into the Kosovo area.

In the American war in Vietnam from 1959 to 1973, because of the number of helicopters committed, the scale of their use and the intensity of their day-and-night sorties, all of which were unprecedented, foreign periodicals called it the “helicopter war.”

Helicopter air-landing operations were the main mission undertaken by US helicopter units (sub-units) in the Vietnam War. To this end US forces organized tactical air mobile groups made up of 1–2 infantry battalions and 1 army aviation battalion. In February 1965 they further organized an air mobile division (the 1st Cavalry Division) equipped with 434 helicopters, which carried out helicopter air-landing operations extensively. General Westmoreland, commander of US forces in Vietnam, once remarked: “Without helicopters, the United States and Saigon would need another 1,000,000 soldiers to fight the enemy.” In this war US forces carried out mainly 6 air-landing operations. Although the number of air-landing operations was limited, the pattern of air-landing operations underwent a major change. One fairly typical example: in April 1970 an armored force made up of US and South Vietnamese puppet troops was advancing west along “Route 1,” and when in the course of the advance it discovered a Viet Cong assembly area north of the road, it called in an air assault force to land on the north side of the Viet Cong assembly area, forming a north-south pincer on the enemy. This is what Western military commentators call the “hammer (helicopter assault force) and anvil (armored force)” tactic. On the night of November 21, 1970, a special operations team of 95 men, riding 4 helicopters, carried out an air-landing raid on a prisoner-of-war camp in Son Tay, 36 km west of Hanoi, in an attempt to rescue the prisoners held there. Because the Vietnamese side had moved the prisoners earlier, this raid, code-named “Ivory Coast,” came to nothing. Even so, as a model of special air-landing on the modern battlefield, its experience and lessons drew wide attention in military circles. On the first day of the Route 9 campaign in Indochina in February 1971, US forces used 600 helicopter sorties to land 3 brigades (regiments) one after another on 10 heights on both the north and south sides of Route 9, to coordinate with and cover the westward advance of the armored force. This pattern of operations is the so-called “leapfrog” tactic, and it became the tactical means US forces were most adept at in the Vietnam War. The Vietnam War, because of its particular battlefield environment and operational needs, not only provided a good proving ground for the use of helicopter air-landing in combat, but also made the experiments with helicopter air-landing more targeted and more urgent, so that helicopter air-landing tactics gradually matured through the repeated cycle of need, experiment, new need and further experiment, and a solid foundation was laid for their later development.

4. Several Recent Local Wars — The Development of Helicopter Air-Landing Tactics

In 1964 the Soviet Mi-8 helicopter went into production, giving the Soviet army and its allies a type of aircraft with which helicopter air-landing could be carried out (see Figure 14.41).


[Image — Figure 14.41: The Mi-8 helicopter. A photograph of a gray twin-engine helicopter parked on the ground, seen from the front and the side, with a five-blade main rotor.]



The Mi-8 is a twin-engine, five-blade, single-rotor medium helicopter. The fuselage is 18.17 meters long, the rotor diameter is 21.29 meters, the empty weight is 7,280 kg, the maximum load is 11,570 kg, the cruising speed is 225 km/h, and the maximum range is 570 km (with 30% fuel reserve).

Together with the Mi-17 of the same series, the Mi-8 is a classic general-purpose helicopter designed by the Soviet Mil Moscow design bureau, and is also the helicopter produced in the greatest numbers in the world (more than 12,500 aircraft), with production still rising; it is known as the “Kalashnikov” of helicopters.

Almost at the same time, US forces also began to field the CH-53 series of helicopters (see Figure 14.42).

This is a heavy transport helicopter. It uses the ordinary layout of a single main rotor plus a tail rotor. The cabin is a rectangular box with a square cross-section, with several side doors and a large tail ramp that can be lowered to ease loading and unloading, and it is one of the few helicopters in US service able to take off and land on its own, with onboard equipment, at a standard military base in low-visibility conditions.

It is 22.2 meters long with a rotor diameter of 20.7 meters and an empty weight of 10,559 kg; its maximum load is 37 soldiers and 3,600 kg of cargo, its maximum speed is 353 km/h, and its maximum range is 1,802 km.


[Image — Figure 14.42: The CH-53 helicopter. A photograph of a dark, large single-rotor helicopter with a tail rotor parked on an apron, seen from the side, with “NAVY” markings on the fuselage and several people standing near it.]



In the several recent local wars of the world, more than 50 helicopter air-landing operations of various kinds have been carried out. During this period, air-landing units (sub-units) either coordinated directly with frontal operations extensively within the depth of campaigns and tactics, or, far from the attacking forces, independently carried out various combat missions in the strategic rear. Through the baptism of war practice, the content of helicopter air-landing operations has grown ever richer, its means ever more flexible and its tactics ever more perfect, and helicopter air-landing has developed into a new, relatively independent form of operations.

(1) The Fourth Middle East War — Air-Landing Ambushes and Counter-Air-Landing by Air-Landing

In the Fourth Middle East War, which broke out in 1973, both Israel and the Arab side carried out helicopter air-landing operations many times. Although the scale of use was limited, the purposes of the operations were clear and resolute and the tactical means flexible and varied, and all achieved remarkable results. In the Sinai sector, at the same time as the Egyptian army launched its ground assault on October 6, it used Soviet-made Mi-8 helicopters to carry several hundred assault troops across the Israeli defense line and land them in the area behind it, and then launched assaults on the Israeli artillery positions and command posts, so that the Israeli army was attacked from front and rear, and the whole defense line fell into great confusion and was quickly breached. Although the Egyptian helicopter assault suffered heavy losses, with most of the assault troops killed, wounded or captured, it played a role that cannot be underestimated in coordinating with the overall operation, speeding up the course of the war and gaining the strategic initiative. In the Golan Heights sector, at 2 p.m. on October 6, after air and artillery fire strikes on the Israeli positions on Mount Hermon, the Syrian army carried out an air assault with a battalion riding in helicopters, launching a determined attack on the Israeli defenders in their fortified works, and soon occupied the Israeli surface positions. On October 13 the Israeli army also organized a helicopter air-landing assault on an area behind the Syrian army. At 10:00 on the 12th the Israeli army urgently drew up a plan to form a helicopter air-landing assault detachment to attack an Iraqi transport column moving from Baghdad to Damascus. At 23:00 on the 12th an Israeli Air Force CH-53G helicopter, carrying 12 soldiers and 1 jeep mounting a 106 mm recoilless gun, took off from Israeli home territory and flew north at ultra-low altitude along the Lebanese coast. At 0:00 on the 13th, evading the surveillance of Syrian radar and air defense bases, it landed safely on the Baghdad–Damascus highway 100 km northeast of the Golan Heights. The Israeli soldiers placed explosives on a bridge and laid mines in front of the ambush site to set up the ambush, while the helicopter hid in a hollow a few hundred meters from the road to wait. At 1:00 on the 13th the Iraqi transport column, quite unaware, entered the Israeli ambush. The Israeli force first used the 106 mm recoilless gun to destroy the vehicles at the rear of the Iraqi column, cutting off its retreat, and then the Israeli air-landed troops launched a fierce attack on the column. The Iraqis suffered heavy casualties and the column was completely destroyed. This was a deep air-landing ambush hundreds of kilometers from the line of contact; the scale of the operation was small, but the effect was excellent. On October 21, while the Arab-Israeli ceasefire negotiations were under way, in order to retake Mount Hermon, the Israeli army organized a larger-scale helicopter air-landing assault. That afternoon the Israeli army first sent a squadron of “Phantom” fighters to carry out an air fire strike on Mount Hermon; then CH-53G helicopters carrying air mobile troops flew at ultra-low altitude along the valleys southeast of Lebanon, to avoid Syrian radar and the dense fire of air defense missiles and antiaircraft guns. To achieve surprise, the Israeli helicopters did not land directly on the Syrian positions but at the northern end of the summit. After landing, with the fire support of 5 artillery battalions on the Golan Heights, they quickly launched a fierce attack on the Syrian positions to the southwest. At the same time, an infantry battalion of Israel’s Golani Brigade attacked from the ground toward the southwestern end of Mount Hermon. The Syrian army, finding that the Israeli army already posed a serious threat to the key points of Mount Hermon, organized counterattacks from the air and on the ground. At about 16:00 the Syrian army, with several fighters covering 5 Mi-8 helicopters carrying air mobile troops, tried to carry out a counter-air-landing operation, but because the formation was intercepted in flight by the Israeli Air Force, 6 fighters and 3 helicopters were shot down by the Israelis, and the Syrian counter-air-mobile operation met with a setback. At this point the Israeli army had once again successfully carried out a joint air-ground assault, seized the commanding heights of Mount Hermon, and controlled the road to Damascus. This was the first time in the history of human warfare that air-landing was used to counter air-landing, setting a precedent for using a helicopter air-landing assault against a helicopter air-landing assault.

The Fourth Middle East War had an extremely profound influence on helicopter air-landing. Whether in the organization and composition of helicopter air-landing operations, the forms of their employment, or the methods of combining them with other tactical means, it provided a fairly detailed basis for research on this new form of operations. It can be said that the practice of the Fourth Middle East War carried helicopter air-landing tactics into a new stage of development.

(2) The Afghan War — Small-Scale, Short-Duration Air Raids

In December 1979 the Soviet Union invaded Afghanistan. The curtain-raiser of this war was an air-landing assault. At about 7 p.m. on December 27, the Soviet army suddenly deployed the forces of 2 airborne divisions that it had earlier concentrated at the airfield of the Afghan capital Kabul, and quickly attacked the capital’s key departments and traffic arteries; at the same time, 1 fighter aviation division, 3 armed helicopter regiments and 2 transport helicopter regiments carried out helicopter air-landing operations at Herat, Mazar-i-Sharif, Faizabad, Jalalabad and other places, and quickly launched assaults on the Afghan command system and tactical key points, in order to coordinate with the ground assault forces in their rapid advance to the designated areas. In this way, with the close coordination of helicopter air-landing operations, the Soviet army took all of Afghanistan’s important cities within 7 days and achieved its initial strategic intention. In the long, drawn-out war that followed, the Soviet army carried out helicopter air-landing operations still more often, and kept renewing and perfecting its tactics as the characteristics of the fighting changed. The Soviet army’s helicopter air-landing operations had the nature of air raids; they were usually carried out behind the guerrillas, were generally small in scale (200–300 men) and short in duration. Throughout the war, especially in places the ground forces could not reach or could hardly reach quickly, such assaults launched by air maneuver became even more frequent. In carrying them out, fighter-bombers or attack aircraft usually first delivered intense air fire preparation on the target area, and then groups of helicopters, under the air fire cover and support of armed helicopters, landed in or near the target area and attacked the target directly. The missions were usually to raid guerrilla camps, to coordinate with the actions of ground forces, or, when the ground forces’ attack was blocked or a transport column came under attack, to reinforce by air-landing, cover its withdrawal or readjust its dispositions. On April 21, 1984, Afghan guerrillas blew up a tall structure 18.3 meters high on the Mataq bridge over the Ghorband River south of the Salang tunnel. When they were preparing to concentrate forces to attack the bridge again, the Soviet army suddenly launched a helicopter air-landing raid, inflicting more than 1,500 casualties on the guerrillas at one stroke. In this operation the Soviet army first landed 2 companies of about 200 men on two hilltops, sealing off the exits of the valley; at the same time it landed a large number of troops on many hilltops around the valley, forming a posture of encirclement of the guerrillas. Then it sent out large numbers of armed helicopters and aircraft to bomb and strafe furiously the guerrillas caught in the encirclement, and after inflicting heavy damage on them, the air-landing troops drove the guerrillas from the edges of the valley, forcing them into the pre-set ambush zone, and then launched a fierce assault combining firepower and manpower with airborne combat vehicles and small-caliber antiaircraft guns. The Soviet helicopter forces at times used the leapfrog tactic to block and pursue, at times carried out bypass air-landing to cut off the line of retreat and so create a vertical envelopment, and at times used small air-landing groups to split the guerrillas’ mutual links or carry out raids… In the end, this guerrilla force, which had a high degree of mobility over rugged terrain, suffered heavy casualties. In the war in Afghanistan the Soviet army conducted extensive experiments with helicopter air-landing tactics and gained rich combat experience, and at the same time the tactics themselves were tested and argued over from many angles. In carrying out large-scale helicopter air-landing, mountain and jungle warfare, counter-guerrilla warfare, and especially air-raid operations, there were new arguments and creations, so that helicopter air-landing tactics took a new step forward from theory to practice.





Section 8: Tactics of Large-Scale Combat

Large-scale air combat is, typically, a combat of fairly large or very large scale occurring between large air formations and groups of the two opposing sides. In addition, a very large (or fairly large) attack by one side’s large air formations and groups on the other side’s ground (sea) targets, and a very large (or fairly large) counter-action by one side’s ground forces and naval fleets against the other side’s large-scale air attack, also belong within the scope of study of large-scale air combat. Large-scale air combat can thus be roughly divided into three main forms: combat to destroy enemy air formations (groups), combat to defend important targets (airspace), and combat to assault ground (water-surface) targets.3 Large-scale air combat may be carried out by the air force alone, or jointly by several services and arms. When large-scale air combat is joint combat, the tactical units and formations carrying out the combat missions are usually composed of mixed units (sub-units) from the various arms of the air force and the army (and often the navy as well, when fighting in coastal areas), according to the requirements of the combat.

Like large-scale land (ground) combat and large-scale naval combat, large-scale air combat is also built up around a certain purpose from a number of small-scale air combats of the same or different forms. In large-scale air combat, the striking, protective and maneuvering actions of the tactical units and formations of the two sides are broadly affected by conditions of atmospheric physics, meteorology and the direction of the sun, and, over the sea and in low-altitude airspace over land, also by hydrological and terrain conditions. The purposes of the combat are also mostly closely related to land (ground) combat and naval combat, which forms an important characteristic of large-scale air combat.


I. The Development of Tactics for Combat to Destroy Air Formations (Groups)

Combat to destroy enemy air formations (groups) is combat whose purpose is to destroy enemy air formations (groups).

In April 1917, in order to coordinate with the French ground offensive plan, the Royal Flying Corps fought a large-scale battle against German aircraft over Arras in northern France, with the aim of destroying enemy air formations (groups) and gaining command of the air. This can be said to be the first time in the history of human warfare that combat to destroy enemy air formations (groups) took place (because the German Fokker fighters were superior in performance, in the first five days of the battle 75 fighters of the Royal Flying Corps were shot down, and with the 56 flying accidents caused by bad weather, April 1917 is often called “Bloody April” by the British, and the dominance of the Fokker fighters in the air is also called the “Fokker Scourge”).

In the stage of within-visual-range air combat, combat to destroy enemy air formations (groups) occurred quite often. Of these, the most famous were the Kuban large-scale air battles and the Kursk large-scale air battles on the Soviet-German front in the middle of the Second World War; after the war, fairly large-scale combat to destroy enemy air formations (groups) also occurred in the Korean War and the Middle East wars.


(I) The Kuban Large-Scale Air Battles

The Kuban large-scale air battles were a main component of the Kuban air campaign in the Soviet-German war. They are the collective name for several air battles fought against the German air force, from the second half of April to the beginning of June 1943, by the air forces of the Soviet North Caucasus Front (reinforced by 3 aviation corps of the Supreme High Command reserve) and the aviation of the Black Sea Fleet, during the Caucasus campaign. The result of the campaign was that the German air force was severely set back and thereby lost command of the air over the southern flank of the Soviet-German theater.

In the early spring of 1943, in order to liberate the Taman Peninsula on the southern flank of the Soviet-German theater and crush the German Army Group A, the Soviet North Caucasus Front began the Caucasus campaign. To ensure the success of the campaign, the air forces had to win command of the air over this area and indeed over the southern flank of the Soviet-German theater. The air forces taking part were the aviation of the North Caucasus Front and part of the aviation of the Black Sea Fleet, with 900 aircraft in all (later increased to about 1,000), commanded by Air Force Lieutenant General Vershinin, commander of the 4th Air Army. At that time, in the Soviet-German theater the main strength of the German army was located in the middle of the theater, and its forces in the south were seriously insufficient. To resist the Soviet attack, the Germans tried to rely on their superior air strength in this area to help their ground forces hold the “Blue Line” built on the Taman Peninsula and so firmly defend the southern flank of the Soviet-German theater. The German aviation forces taking part were the 4th Air Fleet and the aviation stationed in southern Ukraine, with 1,200 combat aircraft in all (later increased to 1,400), commanded by Richthofen, commander of the 4th Air Fleet. The air forces of the two sides fought large-scale battles in the Kuban area. This large-scale air combat included 3 large-scale air battles and 1 large-scale airfield-raid battle.

On the night of February 4, 1943, a Soviet naval infantry landing force launched an attack and landed at Myskhako, at the southern end of the German “Blue Line” on the south side of the Kuban peninsula, seizing a beachhead 4 km wide and 2.5 km deep, and quickly expanded the beachhead to 30 square kilometers (this beachhead was later called the “Small Land” by the Soviet army), posing a serious threat to the southern end of the German strategic defense line.

To eliminate this threat, on April 17 the Germans sent out 4 infantry divisions, about 27,000 men, to counterattack the beachhead with the support of their air force. The German air force committed 650 combat aircraft (of which 450 were bombers and 200 fighters) to support the ground counterattack. That day the German 4th Air Fleet flew 1,000 combat sorties, bombing the beachhead fiercely in support of the infantry’s operations. To help the ground forces defend the beachhead, the Soviet army also committed all its air strength in the area, 500 combat aircraft (of which 100 were bombers and 400 were fighters) to secure the airspace over the beachhead and strike the German ground forces. The air forces of the Soviets and Germans fought the first large-scale air battle over the beachhead (the Myskhako area). On April 17 alone, the two sides fought 85 air battles in all. Because the German airfields were mostly located on the Crimean and Kuban peninsulas, only 50–100 km from the front line, their sortie intensity was very high. The Soviet 4th Air Army fought stubbornly, but because it was short of aircraft and its bases were far away in the Krasnodar area, 150–200 km distant, the number of aircraft in the combat airspace was clearly at a disadvantage and it was for a time on the defensive. To regain the initiative, Marshal Novikov, the Stavka representative then directing the front and commander of the Air Force, decided to concentrate air forces on the Kuban area on a large scale. From the reserve of the Supreme High Command he brought up the 2nd Bomber Aviation Corps, the 3rd Fighter Aviation Corps, the 3rd Mixed Aviation Corps, the 282nd Fighter Aviation Division, and the 52nd and 60th Long-Range (Bomber) Aviation Divisions, raising the total number of Soviet combat aircraft in the area to about 1,000.

To win command of the air, beginning on April 17 units of the Soviet 4th, 8th and 17th Air Armies began to strike within a depth of 50–100 km in the Caucasus area, while long-range (bomber) aviation units began to strike a total of 18 German airfields within a depth of 300–350 km, using on average roughly 30–40 bombers per airfield. From April 17 to 29, 260 German aircraft were destroyed in all. In the air battles of April 20–22 the German air force also suffered heavy losses. On the 23rd its sortie rate fell to half that of the day before, and part of its air strength was withdrawn from front-line airfields to airfields in the rear.

At the same time, the Soviet air force also actively supported the fighting of the ground forces. On April 20 the Soviet air force first sent out 60 bombers and 30 fighters, and then another 100 bombers, to strike the advancing enemy in succession and shatter his attack. From the 21st on, the Soviet air force again repeatedly sent bombers and attack aircraft against the enemy advancing on the ground, and the enemy attack was smashed. The beachhead was held. The Soviet air force had also won the first large-scale air battle over the Kuban.

From April 29 to May 10, in order to coordinate with the counterattack of the 56th Army toward Krymskaya, the Soviet air force sent out large groups of aircraft to support the ground forces, and the German air force also sent out large groups of aircraft to cooperate with its ground forces. The air forces of the two sides then fought the second large-scale air battle over the Krymskaya area. The sortie rate of the aircraft of both sides each day was about 1,000, there were as many as 40 air battles, and in each air battle both sides committed 50–80 aircraft. In 12 days 368 German aircraft were shot down and the Soviets lost 70. The Soviet air force had won the second large-scale air battle, and had gained command of the air for the campaign.

From May 26 to June 7, in order to break through the German “Blue Line,” the Soviet 56th and 37th Armies launched a new attack. Before the attack began, the 4th Air Army sent out 338 aircraft to coordinate with the artillery in 40 minutes of intense fire preparation. But German resistance was also fiercer than ever before. The air forces of the two sides then fought the third large-scale air battle over the Kievskaya and Moldavanskaya areas. The Germans concentrated 1,400 aircraft from airfields in the Crimea, on the Taman Peninsula and in southern Ukraine, and in the first 3 hours alone the German aviation flew 1,500 sorties to block the Soviet advance; after noon, German aircraft kept appearing over the front line. The Germans, with a numerical superiority of twice the Soviet strength, engaged the Soviet air force as many as 50 times a day, and once again regained command of the air over the battlefield. To win back command of the air, the 4th Air Army adjusted its tactics in good time: for example, it enlarged the combat airspace and intercepted German bombers at the edge of the combat airspace; at the same time it also widely adopted “free hunting” tactics to strike German aircraft flexibly, and tactics such as blockading German airfields. Within the fighter formations, or between the different formations, it applied the “Kuban layout method,” that is, deploying fighter groups in upper, middle and lower tiers by altitude along the front.

Because large numbers of fighters were used to win command of the air and intercept enemy bombers, the Soviet bombers and attack aircraft could not be effectively covered. They adopted the method of self-protection in large formations and persisted in flying, striking the German ground counterattack forces. In carrying out their missions the attack aircraft always kept 15% of their ammunition in reserve so as to be ready at any time to fight enemy aircraft. This air battle was the fiercest of the three large-scale air battles in the Kuban air campaign. In these 11 days Soviet fighters flew 5,610 sorties, fought 364 air battles with German aircraft, shot down 315 German aircraft and lost 150 of their own, once again became the masters of the sky over the Kuban, and also effectively supported the ground advance.

In the Kuban large-scale air battles, which lasted more than 50 days, Soviet aviation flew 35,000 sorties in all and destroyed 1,100 German aircraft, more than 800 of them shot down in air combat. Soviet aircraft losses were about half those of the Germans. Through these large-scale air battles the Soviet army won command of the air over the southern flank of the Soviet-German theater, laying the foundation for winning strategic command of the air over the whole Soviet-German theater.



(II) The Kursk Large-Scale Air Battles

The Kursk large-scale air battles were a main component of the Kursk campaign, the largest air campaign in the Soviet-German theater. They are the collective name for a series of large-scale air battles fought, from the beginning of May to the beginning of August 1943, during the Kursk campaign, between the main forces of the Soviet air force and the main forces of the German air force in the Soviet-German theater.

The Soviet air force units taking part in these large-scale air battles were the 16th Air Army of the Central Front (1,000 aircraft), the 2nd Air Army of the Voronezh Front (880 aircraft) and the 17th Air Army of the Southwestern Front (735 aircraft), together with the aviation of the reinforcing Supreme High Command reserve, for a total of 2,900 aircraft, of which 1,060 were fighters, 940 attack aircraft and 900 bombers.

The German air force units taking part were the 4th and 6th Air Fleets, with 17 groups and 2,050 aircraft of various types, of which 1,200 were bombers, 100 attack aircraft, 600 fighters and 150 reconnaissance aircraft, making up about 75% of the front-line air combat strength in the Soviet-German theater.

At 5:30 on May 6, the Soviet 1st, 2nd, 8th, 15th, 16th and 17th Air Armies sent out 112 bombers, 156 attack aircraft and 66 fighters and, along a front 1,200 km long, simultaneously carried out a 1st strike on 17 German airfields. Because surprise was achieved, they destroyed 194 German aircraft at the price of 21 of their own. At 15:00 in the afternoon the Soviet air force launched a 2nd strike, sending out 372 aircraft in all against 20 German airfields. In this strike the Germans put up fierce resistance. All German antiaircraft weapons were at a high state of alert, and fighters were patrolling in the air. Even so, Soviet pilots destroyed 134 German aircraft on the ground and shot down another 24 in the air, losing 46 of their own. On May 7, 405 aircraft were again sent out against 22 German airfields, destroying 122 German aircraft and losing 46. From June 8 to 10, the Soviet 1st, 2nd and 15th Air Armies and long-range (bomber) aviation struck 15 German airfields at Bryansk, Karachev, Orel, Kharkov, Stalino and other places, destroying 158 German aircraft on the ground and shooting down 81 in the air. In all of these battles about 750 German aircraft were destroyed, while Soviet losses were only a quarter of the German.

At the same time, the Soviet Air Force’s 2nd and 6th Air Armies flew 1,909 sorties to attack important targets on the railway hubs and highways of the German rear within a depth of 200–250 km, and 7,987 sorties against German troops, command posts, communications hubs and depots. On May 22 the German air force sent out 170 bombers to attack the Kursk railway hub, and on June 2 again sent out 424 bombers, under the cover of 76 fighters, to attack the same targets, in an attempt to destroy the Soviet army’s conditions for maneuver. The Soviet 2nd and 16th Air Armies sent out 280 fighters, and the 101st Fighter Aviation Division of the air defense forces sent out 106 fighters, to resist; they shot down 58 German aircraft and lost 27. During the three months of campaign preparation from the beginning of May to the beginning of July, the Soviet air force flew 42,000 combat sorties in all, and dealt the German air force a heavy blow.

At 3:00 on July 5, in order to disrupt the German “Citadel” operation about to be launched, the Soviet 2nd and 17th Air Armies first sent out 417 attack aircraft and fighters to strike the German forces at 7 airfields, including Mikoyanovka, Sokolniki, Pomerki, Osvaldo and Rogan, destroying 60 German aircraft and fighting an air battle with the German 3rd and 52nd Fighter Wings. At 4:30 the German ground forces launched their attack, and the German air force, with 100–150 bombers under the cover of 60 fighters, formed large formations and concentrated its strength on the main attack axes of the ground forces, mainly attacking Soviet positions and troops within two areas, each 25–30 km wide and 10–15 km deep, on the northern and southern flanks of the Kursk salient, in support of the ground forces’ fighting. The Soviet air force’s fighter aviation fought fierce air battles with them. To strike the enemy attacking on the ground, on the northern line units such as the 3rd Bomber Aviation Corps and the 6th Mixed Aviation Corps of the Soviet 16th Air Army struck German tank units at Yasnaya Polyana, Ozerki and other places; in this battle Soviet attack aircraft used for the first time 1.5–2.5 kg shaped-charge anti-tank bombs, which repeatedly destroyed German Tiger tanks, a thing very difficult to do on the ground with other weapons. On the southern line, once it was judged that the main German attack axis was the Belgorod–Kursk line, the Voronezh Front concentrated almost all the forces of its 2nd Air Army on the Oboyan axis. The Soviet 17th Air Army also struck German tanks and infantry at the Northern Donets crossings in the Solomino and Bezlyudovka areas. Over the whole day of July 5 the participating aircraft of the two sides at one point reached 2,000, and 175 formation air battles were fought. As many as 100–150 aircraft often took part in a single engagement. The German air force flew 4,526 combat sorties and the Soviet air force 3,385. Two hundred and sixty German aircraft were shot down and 60 lost on airfields, while the Soviet air force lost 176.

But because the forecast of German bomber activity was not accurate enough, the Soviet fighters only patrolled over their own side without being echeloned by altitude, and in addition the pilots concentrated on fighting the German fighters, and so at times let German bombers slip through, causing the Soviet ground forces a certain amount of loss. When small formations of Soviet attack aircraft and bombers attacked German ground targets, they were likewise unable at the same time to suppress the German antiaircraft guns effectively, so that large numbers of fighters often had to be sent to cover these small formations, dispersing air strength. In the first 4 days after the ground campaign began, the German air force seized command of the air for the campaign.

On July 6 the Soviet air force changed the activity methods of its aviation, taking measures such as extending the fighters’ area of operations forward over German territory, guiding the interception of German aircraft by radio from the ground, striking mainly the German bombers, and using bombers to strike the German ground forces. That day, in the operational areas of the Central Front and the Voronezh Front, the main operational directions of the Soviet air force, it flew 2,800 sorties, shot down 217 German aircraft in air combat and lost 171. On July 7 it flew 2,770 sorties, shot down 233 German aircraft in air combat, destroyed 12 on airfields, and lost 122. On July 8 it flew 2,280 sorties, shot down 166 German aircraft in air combat and lost 97. Through these battles the combat capability of the German air force was seriously weakened: on the 7th it flew 1,162 sorties in the Central Front’s area, and on the 9th only 350. The Soviet air force thus won command of the air for the campaign first on the northern line in the Orel–Kursk direction and then on the southern line in the Belgorod–Kursk direction.

After winning command of the air, the Soviet air armies and long-range aviation began to give direct support to the Central Front and the Voronezh Front in their counteroffensive against the German forces on the southern and northern lines. On July 12, in the Belgorod–Kursk direction on the southern line, the Soviet 2nd Air Army sent out more than 200 aircraft in small formations to strike the German ground forces fiercely for 40 minutes, destroying about 350 German tanks and creating favorable conditions for the ground forces to win the large-scale tank battle that took place in the Prokhorovka area. On July 13 the Germans were forced to halt the “Citadel” operation.

According to the Soviet campaign plan, after smashing the German attempt to seize Kursk, the next campaign phase was to destroy as many German troops as possible through a counteroffensive. To prepare for the counteroffensive, the Soviet air force transferred to the Kursk area the 1st, 5th and 15th Air Armies and most of the long-range (bomber) aviation, together with part of the fighter aviation units of the Air Defense Forces, bringing the total number of aircraft in the area to 5,000, 60% of the whole Soviet air force.

On July 12, in order to support the counterattack of the Western Front and the Bryansk Front in the Orel direction, the Soviet air force flew 2,174 sorties in all. In 72 air battles it shot down 86 German aircraft and lost 59. Before the counterattack began, the Soviet 1st Air Army sent out 70 bombers and 48 attack aircraft and struck German strongpoints and artillery positions, while the fighter units kept command of the air over their own ground forces throughout; long-range (bomber) aviation flew 362 sorties at night and dropped 210 tons of bombs. With the powerful support of the air force, the counterattack of the Soviet Western Front and Bryansk Front went smoothly. Under the strikes of the 1st and 15th Air Armies, the German counterattack by 10 divisions was shattered. On August 5 the Soviet Bryansk Front liberated Orel. As the Germans withdrew, Soviet fighters, bombers and attack aircraft attacked the railways and highways near Orel day and night. With air fire support for the ground forces from the Soviet 16th Air Army, which flew more than 1,000 sorties a day, the Central Front liberated Kromy on August 6, and on the 18th pursued the German forces to the line Zhizdra–Karachev–Orlovsky. In the Orel direction the Soviet air force flew 60,995 sorties in all, shot down 1,320 German aircraft in air combat, dropped 15,000 tons of bombs, and destroyed 80 German aircraft on the ground.

On August 3, in order to support the counterattack of the Voronezh Front and the Steppe Front in the Belgorod–Kharkov direction, the 2nd Air Army sent out 2,670 sorties to give direct fire support. On August 11 the Steppe Front successfully liberated Belgorod and advanced to the vicinity of Kharkov. From August 11 to 17 the Voronezh Front, with the support of the 2nd Air Army, also crushed the German counterattack in the Bogodukhov area, and from the 18th to the 20th crushed the German counterattack in the Akhtyrka area. In the 3 days the 2nd Air Army alone destroyed 30 German tanks and 400 vehicles in the Akhtyrka area, causing the Germans heavy losses and forcing them to withdraw. On August 22 the Soviet army successfully liberated Kharkov. In the counterattack in the Belgorod–Kharkov direction the Soviet air force flew 28,265 sorties in all and destroyed 800 German aircraft.

In the Kursk campaign the Soviet air force destroyed more than 3,700 German aircraft in all (3,500 of them shot down in the air), supporting the campaign operations of the ground forces effectively. Marked by this campaign, strategic command of the air in the Soviet-German theater passed to the side of the Soviet air force. As the German general Tippelskirch said: “From 1943 on, no method could change the enemy air force’s domination of the air over the combat area.” It was from Kursk that the Soviet air force advanced on Berlin, the old lair of the Nazis.



(III) The “One Airspace, Multiple Layers, Four-Four System”

During the Korean War of the 1950s, when the Chinese People’s Volunteer Air Force first entered the war, it put forward, on the basis of the traditional ground combat experience of the People’s Liberation Army, such general combat principles and requirements as “be bold and careful,” “prepare thoroughly,” “win with many against few,” “concentrate forces and destroy the enemy one by one” and “be mobile and flexible.” At that time they had only just begun to learn air combat; their opponents were mostly F-80 and F-84 fighter-bombers, and mostly in small and medium-sized groups. Although they attached great importance to the study of combat methods and the summing up of combat experience, their time in the war was short and they had few actual combat sorties, so the conditions for systematically solving the problems of large-scale air combat tactics were not yet ripe. By September to November 1952, after the Volunteer Air Force had fought several large-scale air battles with mixed groups of American F-86s and F-84s, with 100–200 aircraft taking part, the conditions for solving the problems of large-scale air combat tactics were maturing day by day.

In the early part of the Korean War the US Air Force’s main combat actions were bombing ground targets on the Korean and Chinese side and supporting its own ground forces. Only after the Volunteer Air Force entered the war did air combat between the two sides develop. At first the US Air Force used mainly F-80 and F-84 fighter-bombers of ordinary performance, basically continuing the large-formation methods used by piston-engine aircraft in the Second World War, and its use of jet aircraft was still at the stage of exploration. But as the Volunteer Air Force grew stronger by the day and the American aircraft were repeatedly dealt heavy blows, after losing their “air superiority” between the Yalu River and the Chongchon River they put more F-86 fighters into air combat and hastened research to improve air combat tactics. Following the characteristics of jet aircraft, they quickly abandoned large formations and adopted a new tactic centered on the “fluid four” fighter formation, that is, using a number of “fluid four” small teams, deployed in echelon at different intervals and different altitudes, to patrol the combat zone. This method of operation, which made it easy to exploit the high-speed maneuverability of jet fighters, was without doubt an innovation. The US Air Force also attached importance to using large, deep, multilayered groups composed of two 16-aircraft formations that supported each other in combat. When Volunteer Air Force aircraft were spotted, the formations of 4, 8, 16 and so on rushed at once toward the Volunteer fighters to attack and ambush them, or lured the Volunteer aircraft to disperse and then attacked. Using these new methods, the US Air Force for a time gained the initiative in air combat.

With the growth in the scale of air combat and the change in US Air Force tactics, the problems of the Volunteer Air Force in concentrating forces, coordination of formations and air command became more and more prominent, and a set of combat methods suited to the objective situation was urgently needed. At this time the Volunteer Air Force headquarters and all its units set off a wave of tactical research, and commanders and pilots at all levels racked their brains and offered suggestions, putting forward hundreds of proposals for improving tactics. These proposals needed to be gathered together, sorted out, summarized and raised to a higher level.

Liu Yalou, commander of the Air Force, attached great importance to large-scale air combat tactics. He held that after a period of combat practice the Volunteer Air Force’s understanding of the objective situation was already fairly clear, and that it was possible to sum up the most fundamental lessons of experience and refine a few tactical principles suited to air combat. From November to December 1951 he personally explored, studied and summed up air combat experience at Andong. After every battle the participating units fought, he attended the combat debriefing and studied the lessons of experience with the pilots. Liu Zhen, commander of the Volunteer Air Force, also spoke many times with Liu Yalou about air combat tactics. Liu Zhen held that going into battle in large formations and large groups was clumsy and inflexible: as soon as the two sides made contact, they were scattered. After being scattered, few kept four aircraft cooperating, and generally only two-aircraft cooperation could be maintained. Once a single aircraft was formed, things were very unfavorable; those shot down or damaged were mostly aircraft flying alone. The Volunteer Air Force should therefore adopt many batches of small formations, enter the combat zone in echelon, concentrate its forces in one airspace, and strive to keep four-aircraft or two-aircraft cooperation. That would be much more flexible and would also make it easier to seize the initiative. In April 1952 Liu Yalou drafted an instruction on the air combat tactical principle of the “One Zone, Two Layers, Four-Four System,” giving a specific and systematic exposition of this tactical principle. After this air combat principle was issued, the participating units studied and discussed it in depth and applied it in actual combat to test it. Later, in the form of expression, “one zone” was changed to “one airspace” and “two layers” to “multiple layers,” and the name was unified as the air combat tactical principle of the “One Airspace, Multiple Layers, Four-Four System.”

The basic meaning of the “One Airspace, Multiple Layers, Four-Four System” air combat tactical principle is that groups going into battle in the same batch and the same echelon, with four aircraft as the unit, are arranged in tiers (at least two layers) at different intervals, distances and altitudes, forming a combat formation of small formations and great depth; according to a unified combat intention, with the leader’s aircraft as the core, and within the range of visual contact and tactical contact, they maintain one airspace and cooperate with each other in combat.

“One airspace” is the core of the “One Airspace, Multiple Layers, Four-Four System” air combat tactical principle. Whether fighting can be kept in one airspace bears on the question of concentrating forces versus dispersing forces. Many of the unfavorable situations in past air combat were mostly caused by not solving this problem well. In air combat, strength must be concentrated in order to defeat the enemy. The foundation of the “Four-Four System” tactic is to promote the spirit of collectivism, practicing two-aircraft attack and two-aircraft cover. The two aircraft of a pair can change roles with each other, and one pair can also change roles with another pair, covering and attacking in turn. Practice has proved that this is an effective way to overcome the enemy and win.

Putting the “One Airspace, Multiple Layers, Four-Four System” air combat tactical principle into effect makes very high demands on commanders both in the air and on the ground. Air combat is a rapid and complex process, including the stages of making contact with the enemy, taking position, attacking, disengaging and withdrawing from combat. Contact with the enemy must be quick, taking position must be fast, the attack must be fierce, the shooting must be accurate, disengagement must be rapid, and withdrawal from combat must be orderly. The initiative must be won at every link before a battle can be won by attacking the enemy actively and in an organized way. All of this requires the ground commander and the air commander, on the basis of the objective situation, to give full play to their subjective initiative, and to exercise flexible and uninterrupted command throughout the whole air battle, especially at the critical moments that decide its success or failure.

The putting forward of the “One Airspace, Multiple Layers, Four-Four System” air combat tactical principle was a great leap in the Volunteer Air Force’s air combat tactics from practice to theory. Under the technical and equipment conditions of the time, this air combat tactical principle was able to embody fairly well the idea of winning superiority in strength and tactics in air combat, and it played a clear role in adapting to the high-speed maneuvering characteristics of jet aircraft. The War to Resist America and Aid Korea was fought under specific conditions. An air combat tactical principle that arose under these specific conditions naturally could not avoid having certain historical limitations. Nevertheless, it came from practice and was tested in practice, and after all it was an elevation and an advance in air combat tactics. It has had a profound influence on the formation of the campaign tactical thinking of the People’s Air Force and on the development of its tactical theory. It also deserves a place in the history of air combat tactics in the world.



(IV) Air Combat in the Bekaa Valley (Bekaa Valley combat)

On June 9, 1982, a large-scale air battle broke out in the Bekaa Valley in Lebanon. The Israeli Air Force, after careful preparation, successfully attacked the Syrian SAM missile positions occupying the valley. In an attack of only 6 minutes it completely destroyed the 19 SAM sites that Syria and the Soviet Union had painstakingly built up over 10 years at a cost of 2 billion US dollars. In the several rounds of air combat over the next two days, the Israeli Air Force, using advanced F-15 and F-16 fighters in coordination with early-warning aircraft and electronic jamming aircraft, claimed to have shot down 82 Syrian fighters in all without losing a single fighter of its own, creating a miracle of 82:0 in the history of air combat (later, judging by fairly reliable data, the Israeli Air Force had 9 fighters shot down).

What follows is a summary of an interview that Flight International magazine conducted with a spokesman of the Israeli Air Force, which reflects from the Israeli side some of the circumstances of this air battle. The interview was titled “Bekaa Valley combat.” In the article, × × × marks passages deleted by the Israeli press censorship.

FI (the FI magazine reporter): Which aircraft took part in the recent operations in Lebanon, and what roles did each play?

IAF (spokesman of the Israeli Air Force): The Kfir (the “Lion Cub” fighter, Israel’s copy of the French “Mirage V”) was widely used in actual combat for the first time, and in some respects performed even better than the F-15 and F-16 fighters. It can be said that it exceeded our expectations; or rather, at the start we ourselves were not sure. People always talk about how great the F-15 and F-16 are, but in fact they accounted for only a very small part of the total number of sorties.

FI: Then which types were the workhorses?

IAF: The Kfir and the F-4 “Phantom.”

FI: In what respects did they (the Kfir and the F-4) stand out?

IAF: They were used mainly for ground attack missions, and in some circumstances they also took part in air combat. In air combat their success rate was in no way inferior to that of the F-15 and F-16. Of course they cannot be compared with the F-15 and F-16, which are far more advanced technically, but the evaluation of an aircraft depends to a large extent on the pilots’ personal feeling in actual combat. Although the Kfir and F-4 swept their opponents in the air, their main mission was air-to-ground, and especially when the Kfir carried out ground attacks it showed a very high accuracy.

FI: What exactly do you mean by accuracy?

IAF: Against the enemy’s tanks and artillery, even when the targets were very close to our own forces, the Kfir and the F-4 were able to destroy them precisely. The A-4 (“Skyhawk” attack aircraft) was used only for close support.

FI: How effective are the new top-attack anti-tank munitions?

IAF: I am not quite clear what you are referring to, or where you heard the term. We have many things for dealing with tanks, for example the most commonly used × × ×, and also anti-tank rockets and armor-piercing rockets (armour piercing rocket), all of which work very well, especially together with the new high-precision aiming and firing systems we have fitted on the A-4, F-4 and Kfir. The Zuni (5-inch rocket) and the 2.7-inch rocket are the main anti-tank weapons, and ordinary bombs can also deal with the T-34, T-55 and T-62, but against the T-72 they are inadequate.

FI: How so?

IAF: The T-72’s armor is much thicker, and we did not meet many T-72s. To be honest, the Air Force did not capture any T-72 wrecks; the Syrians carried them all away. The wrecks we got were all tanks destroyed by the army, while the tanks destroyed by the Air Force were all recovered by the Syrian army. We do not have their wrecks in hand, so we cannot assess what munition destroyed them. Our anti-tank weapons include × × ×, bombs, rockets and the “TOW” missile fired from the ground. When the firing range is fairly long, it is hard for us to tell a T-62 from a T-72.

FI: Do you mean that top-attack munitions can deal with the T-72?

IAF: The armor on top of a tank is much thinner than on the front… generally speaking, that is how it is.

FI: What lessons have you drawn from this, and how will you improve your equipment?

IAF: Even at the General Staff meeting, I stressed from the start that this war was very limited and that we must be very careful when drawing lessons from it. We did not go all out; in fact we could achieve a sortie rate 3 to 4 times higher. We fought in an area 30 × 15 miles, could not cross the Syrian border, and did not attack their military bases or other strategic targets. At the micro level, it is hard to speak of the tactics and techniques used in actual combat or the performance of weapons; at the macro level we can draw some lessons, but I am sorry I cannot tell you about them, as they might be put to use as early as next week. What I can tell you directly are the specific results: we shot down × × × attack aircraft, × × × helicopters and × × × interceptors of theirs.

FI: How did the reconnaissance version of the MiG-25 perform?

IAF: Before the war began we shot down two MiG-25s, though both were interceptor versions.

FI: How did you shoot these MiG-25s down?

IAF: I cannot tell you.

FI: How does the “Foxbat” (MiG-25) compare with the F-15?

IAF: The MiG-25 can sustain high speed only at high altitude, but its maneuverability is very poor, its speed falls off at once at low altitude, and it performs very “sluggishly.” It is very heavy and the visibility from the cockpit is terrible; the F-15 is exactly the opposite.

FI: So the MiG-25 cannot be compared with the F-15 at all?

IAF: Right. At least in the hands of the Syrians; of course, if the Soviets flew them the situation might be different. Where conditions permit, we can put ourselves in their position and compare some indices, for example comparing the MiG-25’s rate of climb and turn rate (turn rate) with the figures in Jane’s weekly. But we would not do the foolish things the Syrian pilots sometimes do, in which case comparison is difficult, and we also cannot compare individual understanding of the aircraft and of flying. Many of the so-called evaluations that compare the MiG-25 with the F-15, the Kfir and the F-4 “Phantom” are armchair talk. Personally I think the Soviets’ aircraft are indeed not bad, as was plain to see in actual combat. But the crux of the matter is that the Syrian pilots were always in the wrong place at the wrong time, and their way of thinking really is beyond comprehension. Perhaps that is also why their losses were so heavy.

FI: Is the crux a lack of initiative on the part of the Syrian pilots, or wrong decisions by their commanders?

IAF: I believe both. Perhaps at the start the command organization was divorced from the actual situation on the battlefield and gave orders at random. In addition, the pilots seemed to have already sensed what would happen, but did not know how to avoid it or how to shoot us down. This is indeed rather strange: in 1973 the Syrians performed more aggressively, whereas this time it was just the opposite, so it is also hard to compare the gap between the aircraft. Even if they flew the best fighters in the world, as long as they still fight like this, we will deal with them in exactly the same way to destroy them. The crux of the matter lies not in equipment but in tactics. Look at our area of operations: we were forbidden to fight in Syrian airspace. Their bases are only 2 minutes’ flying time from the combat zone, while most of our bases are 10 to 40 minutes’ flying time away, and some aircraft had to take off from Ouvda and cross the Negev desert. Most of the results (85%–90%) were obtained over the Bekaa Valley, which is only 1 minute’s flying time from the Syrian border, so from our entering to our leaving the attack there was only about 2 minutes. We strictly obeyed the order not to enter their airspace, so we were at a disadvantage from the start, though perhaps it was the same problem for them.

FI: Did the Syrian pilots give you the impression of lambs waiting to be slaughtered?

IAF: They also fired and launched missiles, and although they fought, the way they fought was beyond comprehension. I do not think they were lambs waiting to be slaughtered, but they showed no tactical thinking at all. Perhaps they thought the best tactic at the time was to run away as fast as possible; I do not know either. The result of the battle was all the more astonishing, and we are still trying to work out their thinking.

FI: Given the strict limits on the combat airspace, do you think the cannon is the more effective weapon for dogfighting?

IAF: The cannon did not show any advantage, though of course we got quite a few kills with cannon.

FI: Did you use the “Sparrow” missile for beyond-visual-range attack?

IAF: We could not do that. We used the “Sparrow” only within visual range.

FI: Which missile performed best?

IAF: Our Python-3,4 and certain versions of the “Sidewinder” were also very effective. By comparison the cannon was far less impressive.

FI: What electronic warfare means did you use?

IAF: I think you yourself do not expect me to reveal such material. Both sides carried out electronic warfare at all times and in all places.

FI: What role did the E-2 “Hawkeye” early-warning aircraft play?

IAF: The “Hawkeye” took part in the whole course of the battle. It could effectively fill the gaps in coverage that ground radar could not reach; within 200 miles, as soon as an enemy aircraft took off, the “Hawkeye” could monitor it at once.

FI: How did you destroy the SAMs (SAM missiles)?

IAF: I cannot reveal this to you, because we are still continuing to confront their SAMs, and to deal with them we have used every force and every possible tactic, racking our brains. The process of destroying them was in fact much simpler than some media outside imagine. If I told you that we destroyed them with the most “primitive” conventional “iron bombs,” you would most likely not believe it. But that is the fact: going in at low altitude and knocking them out one by one with conventional bombs. Of course we also used quite a few deception and decoy tactics at the same time, using decoys and electronic warfare to open the way, but in the end it was the “iron bombs” that destroyed them.

FI: How did the Syrians counter your air raids?

IAF: They had the most complex and dense SAM system in the world: SAM-6, SAM-3 and SAM-2. Each battery had 3 to 4 GUN DISH radars (GUN DISH is the common fire-control radar of the SAM-9 and the ZSU-23-4 self-propelled antiaircraft gun), plus 23 mm, 37 mm and 57 mm antiaircraft guns. And they knew we would attack sooner or later, and always stood ready, waiting for us to throw ourselves into the net.

They were overconfident in their SAM systems. Perhaps the superb performance of the SAMs in 1973 misled them. In the first few days of that war (meaning the 1973 “Yom Kippur” War), our main targets were the Egyptian armored forces that had crossed the Suez Canal, so we were quite easily threatened by SAMs. But afterward we destroyed 43 of their SAM batteries. If the Syrians analyzed the course of the fighting carefully today, they would find that we dealt with the SAMs then by almost the same means as now. The Syrians spent 75% of their defense budget on building a ground-based air defense system. They had three times as many SAMs as in 1973, and 80,000 soldiers served in SAM units, moreover the best-quality group selected for it, men who had been educated. The result was that nearly 1,000 tanks had no crews to drive them.

I cannot be sure either… but they were so certain we would crash head-on against the SAMs. They followed the instructions of the Soviet advisers step by step. Perhaps they thought mobility would let them avoid being hit back. They forgot that when a SAM moves it also leaves its pre-set position with solid cover. Once they move through open country without cover, a salvo of cluster bombs can destroy a whole battery. For us, the crux of the problem was how to find these SAM units.

FI: Please say something about the use of unmanned aircraft in dealing with the SAMs.

IAF: We did use unmanned aircraft, but not only to deal with SAMs. The role of unmanned aircraft has been greatly exaggerated by the media. They are still at the research and development stage. This is a completely new weapon. We used unmanned aircraft throughout the battlefield, especially in the phase of dealing with SAMs, though of course that is not their only mission. The main mission of the unmanned aircraft is to determine the position of the enemy’s ground units so as to guide fighters to attack. We also used them as decoys and for reconnaissance. Another taking part in the war was a miniature unmanned aircraft (the Scout developed by IAI). As I said before, the role of unmanned aircraft has been greatly exaggerated by the media. I think we still have not truly grasped the actual value of this equipment and the correct way to use it.

FI: Do you think the role of the SAM has been exaggerated?

IAF: I mentioned the 1973 war earlier. I do not know whether you know that at that time Syria and Egypt together fired nearly 2,600 surface-to-air missiles and shot down only 39 of our aircraft, while our other 102 losses came from antiaircraft gun fire. Their SAMs, on the contrary, mistakenly shot down 45 of their own aircraft, so the role the SAM played has been greatly elevated. They mistakenly believed they could hide under the SAM air defense umbrella with a clear sky overhead, and so they staked everything on the SAM system. But this time they lost nearly 100 aircraft, plus all their SAM units in Lebanon. I am sure the Syrians are now in a dilemma.

FI: Do you think the Soviets now also take the same skeptical attitude toward their air defense system?

IAF: That’s right.

FI: Was the problem in the equipment or in the operators? If Israelis had operated these SAMs, would the result have been different?

IAF: I do not think so. Although they made some mistakes, they really did do their best with the equipment they had. I think it stems from an inherent defect of the SAM itself; it will never become a core piece of equipment for our army.

FI: Please explain the reason further.

IAF: The SAM is a passive weapon system. They spend a great deal of money on a set of equipment, which only works when the opponent flies over your head. Using aircraft is an entirely different philosophy of war. In 1973 they fired 2,600 SAMs, while we then used only 40–50 HAWK (the American “Hawk” surface-to-air missile) and shot down 22 MiGs.

FI: So the HAWK is a super weapon?

IAF: The way we use missiles is very different from theirs. The HAWK itself is by no means a super weapon; if we had the SAM-2, SAM-6 or SAM-8 we would use them in the same way (as we operate the HAWK). We open fire only after identifying friend or foe, while they fire as soon as they see an aircraft, no matter whose it is.

FI: How did their SAMs lose their accuracy in this war?

IAF: Because this time we were on our guard.

FI: How were you on your guard, may I ask?

IAF: (laughing) I wish I knew!

FI: How do you evaluate the role of armed helicopters?

IAF: We have two kinds of armed helicopters, the Bell AH-1 Cobra and the Hughes 500MD Defender. Only a small number of them were put into actual combat, and they were used very cautiously, mainly because we relatively lack combat experience with them. I do not deny that their results were good, but the one flaw is that, in the present battlefield environment the loss rate of helicopters is still far higher than that of fixed-wing fighters. As we strove to do in actual combat, the pre-mission planning must be done very carefully. We plan thoroughly before every sortie, so although the loss rate is not very good, it is still held within an acceptable range.

FI: So quite a few Cobras and Defenders were shot down?

IAF: One Cobra was shot down, which for us is already no small loss.

FI: Then do you mean the Kfir is better suited than the helicopter to ground attack missions?

IAF: Do not let a leaf block your view; just take this war as an example. If the Syrians had used 3,000 tanks to break through the Golan Heights, in the first few hours the Cobra and the Defender would be the most suitable weapons, which is also the main purpose for which we bought them. But this time in Lebanon it was we who launched the offensive, and the helicopters had to go deep into areas where the situation was unclear to carry out their missions, which directly led to a higher loss rate. In this situation the Kfir was the more effective weapon. Of course one should not go to extremes: different terrain conditions and different threats decide how differently the Cobra performs. We are not disappointed in the Cobra’s performance. And we have further made clear that in this terrain it could not bring out its strengths. The Cobra destroyed × × × tanks and × × × other targets, such as Katyusha launchers, armored personnel carriers and artillery pieces. On the whole the Cobra is a very effective weapon, though of course its loss rate is still not all one could wish.

FI: Why is that?

IAF: Because it flies too low; an ordinary infantryman can shoot it down with a Kalashnikov, very simply.

FI: Throughout the interview you have kept stressing that against the Syrians, quality is the decisive factor. Why are Israeli pilots of such outstanding quality?

IAF: I do not think our youngsters are that excellent. Outsiders rate us so highly, while we still have a long road to travel before we live up to our reputation. The secret of our success is that in the peacetime between wars we seize the chance to maintain a very cruel and ruthless system of elimination in daily training. Only the best can stay. Under this system every day is full of competition.

FI: Just how different is your pilot training system from those of other air forces?

IAF: It differs in almost every detail. We pay more attention to flying according to the individual’s own character, and the specific command authority is delegated down to the squadron leadership. We never give specific, hand-waving instructions on how they should do things; we want only results. How to achieve the results is for them to decide for themselves. Unlike all other air forces, we have no all-embracing encyclopedia or sure-kill secret technique. Each squadron always has its own rules and conventionally formed style of combat. In this way we have a whole varied and colorful set of combat styles, tactics and techniques, which reaches a higher level. The competition mechanism, together with the delegation of authority, finally raises overall combat strength to a still higher level. But we are far from having reached perfection. In this war we won some victories, but if you took part in the post-war debriefing, you might think we were reviewing a crushing defeat, and that the whole Israeli Air Force might as well disband. As people often say: find out where the chain slipped.




II. The Development of Tactics for Combat to Defend Important Targets (Airspace)

Combat to defend important targets (airspace) is combat whose purpose is to defend some important target (airspace).

Historically, the most famous combat to defend important targets (airspace) was the “Battle of Britain” in the early stage of the Second World War.

The Battle of Britain was the large-scale air raid carried out by Germany on Britain, and the air defense operations carried out by Britain to resist the German air raids, in the early stage of the Second World War.

In order to seize command of the air over the English Channel area, the German Supreme Command set the earliest date for the operation to seize command of the air as August 5, code-named “Eagle Attack.” On August 6, Göring formally fixed the date of the offensive as August 12, named “Eagle Day.” However, because of the unsettled weather in southern Britain, the German air force launched its air offensive against Britain only on August 13.

In mid-July the German air force rapidly shifted its main air strength to air bases near the Channel. In this campaign the German air force assembled about 2,600 aircraft in all, of which about 1,200 were the bombers that carried out the raids on Britain and more than 1,000 the fighters covering the bombers. At that time an atmosphere of a new round of competition for the “ace” title had already spread among German air force pilots, and all were eagerly awaiting the sounding of the horn for the attack.


[Image — Figure 14.43: The allocation of European airspace among the German air force’s air fleets. A black-and-white map of northwestern Europe labeled “Luftflotte Area,” with the areas of the numbered air fleets (1–5) outlined, and the British Isles at the left.]



After conquering the European continent, the German air force divided its air force into 5 composite air fleets (that is, the establishment of every air fleet contained different types and uses of combat aircraft, such as fighters, dive bombers and level bombers), each responsible for its own area of operations. The main ones given the mission of attacking the British homeland were the 2nd Air Fleet and the 3rd Air Fleet, with the 5th Air Fleet, stationed in Norway, responsible for assisting the attack. Of these, the 2nd Air Fleet, commanded by General Albert Kesselring, served as the main force in this campaign (see Figure 14.43).

In fact, in the course of conquering the European continent, the air forces of the opposing countries were almost all rapidly destroyed within 12 to 72 hours. But these results should be credited mainly to effective coordination and cooperation with the ground forces’ blitzkrieg, which advanced at astonishing speed. This time, in attacking the British homeland, the German air force had to shoulder the mission alone. Yet within the air force an attitude of pride and self-satisfaction prevailed, and it was never treated as a problem that needed careful thought.

In the operations against Britain, what worried the German air force most was the range of the Me 109E fighter. On a full load of fuel the aircraft could stay in flight for only 80 minutes. Flying over Britain, it had only 20 minutes of loiter (combat) time (the trip out and the trip back each took 30 minutes). It therefore could not well accomplish both combat and the mission of escorting the bombers. For this the Air Force High Command planned to make the Me 110 the designated aircraft for escorting bombers, and to use the Me 109E exclusively as the aircraft for fighting British fighters.

As early as May 1940 Britain had foreseen that the German air force would carry out large-scale bombing of the British homeland, so on May 19 the Chiefs of Staff Committee put forward a report on defense in the event that France withdrew from the war, demanding that all defensive measures, especially air defense measures, be earnestly strengthened; the report was approved by the War Cabinet on May 27. And necessary preparations were begun at once: first, the War Cabinet set up the Ministry of Aircraft Production, with Lord Beaverbrook as minister, which vigorously stepped up aircraft production, so that monthly aircraft output rapidly rose from 700 to 1,600 in August, of which 470 were fighters; second, the air defense forces were uniformly adjusted and deployed across the country, with the air defense of the London area especially strengthened; third, the Air Ministry set up operational training units and established many training schools, hastening the training of aircrew and ground crew, so that 200 new pilots a month could be added to the units, and it also mobilized the Commonwealth countries to train aircrew in order to form new combat units. On the eve of the Battle of Britain the Air Ministry set up an air defense command, whose commander was Air Chief Marshal Hugh Dowding, to command uniformly all the fighters, antiaircraft guns, radar and observer-corps warning units in the country. The fighter units totaled 56 squadrons and 980 fighters, of which 688 were the high-performance “Hurricane” and “Spitfire”; the antiaircraft gun units totaled 7 divisions with more than 4,000 guns, but fewer than 2,000 of them were heavy-caliber guns, and since monthly production of heavy guns was only 40, their number was hard to increase in a short time, so the British adjusted the deployment and placed about 700 heavy guns at aircraft factories; there were 5 squadrons of barrage balloons with more than 1,500 balloons, all tethered to trucks and able to be moved quickly; and 2,700 searchlights. Most important, the British also had the then little-known radar units. Britain was the first country to put radar into actual use; by July 1940 a total of 51 radar stations had been built across the country, 38 of them on the southeast coast, about 75% of the total, forming a tight radar warning system in two tiers: the first was the medium- and high-altitude air defense radar system, able to detect effectively aircraft flying below 4,500 meters, and the second was the low-altitude air defense radar system, able to detect effectively aircraft flying below 750 meters. In this way the British could use radar to work out the approximate bearing and time of the German aircraft’s approach, and direct their own fighters to meet them at a favorable bearing and time. Before radar was used, fighters were usually sent out to patrol in the air, and it was the fighters who discovered the incoming enemy aircraft; after radar was used, every takeoff of a British fighter was a purposeful interception, which greatly reduced the consumption of aircraft, fuel and the physical strength of personnel, to a very large extent made up for the shortage in the number of aircraft. Radar was therefore without doubt the most important condition of the British victory. In addition, Britain had a national volunteer defense corps 500,000 strong, who set up countless air-defense observation posts in the coastal areas, using binoculars and simple direction finders to carry out air observation, warning, rescue and other tasks, an indispensable auxiliary force to the regular British forces.

Unlike the German air force, which was divided into composite air fleets, the British air force was divided into Fighter Command and Bomber Command. The man responsible for the air defense mission was Air Chief Marshal Hugh Dowding of RAF Fighter Command. He had fought in the First World War on the French front and was an “old soldier” much loved by the pilots. He was cautious and steady. Apart from the four groups that directly contested command of the air with the German air force, he always kept in hand a reserve of 280 aircraft, which was by no means to be touched until the last moment, when the German landing formations entered the Channel. He clearly realized that large-scale air combat would be unavoidable, so he consistently followed a strategy of preserving strength as far as possible, and in the Battle of France at the beginning of the war he even defied the order of Prime Minister Churchill not to send more aircraft to France. All these efforts laid a solid material foundation for the large-scale air combat that was about to break out.

Air Chief Marshal Dowding divided the aircraft under his command, according to the degree of threat from German air raids, into 4 air defense operational areas, and dispatched 4 flying groups to be deployed in their respective air defense areas (see Figure 14.44). Among them, No. 10 Group, commanded by Air Vice Marshal Brand, with headquarters at Box, was responsible for defending western England; No. 11 Group, commanded by Air Vice Marshal Keith Park, with headquarters at Uxbridge, was responsible for defending southeastern England including London; No. 12 Group, commanded by Air Vice Marshal Trafford Leigh-Mallory, with headquarters at Watnall, was responsible for defending central England from the Thames estuary to the county of York; and No. 13 Group, commanded by Air Vice Marshal Saul, with headquarters at Newcastle, was responsible for defending Scotland. Of these 4 groups the strongest were No. 11 and No. 12 Groups, especially No. 11 Group, which defended London and had 270 of the most advanced “Hurricane” and “Spitfire” fighters, almost 40% of all the advanced aircraft of the British forces. Besides being divided into four air defense areas, with one fighter group deployed in each, each air defense area was further divided into several air defense sectors, and each sector deployed 2–3 fighter squadrons. Once German aircraft came to attack, the air defense area merely issued the order to scramble, and the specific operational command was organized by the sector command post.


[Image — Figure 14.44: Map of the 4 air defense operational areas of the British homeland. A black-and-white map of Great Britain with four numbered regions: 13 in the north, 12 in the middle, 10 in the southwest and 11 in the southeast.]



At that time RAF Fighter Command was located in Bentley Priory, and under the direction of Air Chief Marshal Hugh Dowding an intelligence room of the command was set up, and an air intelligence system composed of radar, air-defense observation posts, and the command’s operations room and intelligence room was organized, so that intelligence could be obtained very quickly and operations commanded extremely effectively.

The characteristics of the British home air defense were: unified command of forces, concentrated use, all-round defense, emphasis on key points, and deployment in depth and in echelon; fighters as the main force, with antiaircraft guns, barrage balloons and searchlights as auxiliaries used in coordination. The British forces’ greatest difficulty was a shortage of pilots. Because before the war the quality of pilots had been emphasized and very few schools had been opened to train them, and with the losses in the war, the number of pilots began to reach a crisis. Air Chief Marshal Dowding, on the one hand, opened new training schools and hastened the training of aircrew and ground crew; on the other hand, he enlisted into the RAF pilots from the occupied countries such as France, Belgium, Czechoslovakia and Poland who were in Britain, borrowed 68 pilots from the Fleet Air Arm, and recruited air and ground crew from the Commonwealth countries. Through his tireless efforts, by the beginning of August 1940 the number of RAF pilots had risen to 1,434, and every aircraft was provided with a ground crew team consisting of one each of mechanic, mechanic’s assistant, fitter, assembler and radio technician, able to complete the post-sortie inspection in 35 minutes and to ready a just-landed aircraft for its next takeoff in 12 minutes, so that the personnel preparations for the air battle about to begin were done.

Comparing the fighters of the two sides before the Battle of Britain began, in numbers Britain was clearly at a 1:3 disadvantage. In quality, besides most of the “Hurricanes,” the better-performing “Spitfire” was also being produced at a faster pace. The “Hurricane” and “Spitfire” had the possibility of fighting the German aircraft on equal terms.

The German air force had a clear advantage in numbers. A total of 824 fighters, 656 Me 109Es and 168 Me 110s, were glaring across the Channel like tigers eyeing their prey. But the target of the British air force was not these fighters but the as many as 1,200-plus bombers, because only by stopping the bombers from entering British airspace could the aim of defending Britain be achieved. For Dowding, who was responsible for the air defense of the British homeland, the inferiority in numbers truly cost him no little thought. For Britain, however, the war situation would not necessarily take a one-sided shape, because they had their own secret weapon, radar, which had only recently been put into actual use. Without radar, the effect on the course of the war might have been dispiriting for the British. Since the 1930s, with the emphasis on home air defense, the British air force had set about a plan that could monitor the homeland airspace around the clock. At this time the British radio engineer Watson-Watt, using the principle that a radio wave meeting a metal object in its propagation is “reflected,” turned the principle of radio detection into a practical technology. In February 1935 good results were obtained in the experiments. From May of that year, radio antennas as high as 70 feet were erected one after another along Britain’s long coastline, keeping “close watch” on its airspace day and night. It was formally put into service in 1939 and named after its abbreviation, RADAR (radar).

After this, the RAF gradually brought the relationship between the use of radar and of fighters into more rational and coordinated order. Still more gratifying, it could locate its own aircraft in flight and guide them into the airspace where enemy aircraft appeared. By this stage the British radar observers could easily observe the exact positions at which their own aircraft and enemy aircraft appeared and direct them in time. In the history of world air combat, Britain can be called the first to use radar for air early warning. But up to that time no one had imagined that such a “monster” would become one of the greatest obstacles to Germany’s plan to conquer Britain. But what the Germans had not anticipated even more was that British intelligence had already found a way to intercept and read the German air force’s radio cipher communications. Although the “Enigma” cipher had not yet been broken at the time, later Britain used the code-breaking machine “Ultra” to break successfully the cipher system used by the German air force. Britain’s advantage in intelligence and defensive measures made up to a certain degree for its inferiority in the number of aircraft. After June 1940, an air battle that was about to appear over the Strait of Dover was long delayed and never took place. The psychological warfare, propaganda warfare and war of words of Britain and Germany blended into one and became the prelude to the Battle of Britain……

In July the German forces began pre-battle preparations. The aviation units shifted from the homeland to France, the Netherlands, Belgium and other countries; the expansion of front-line airfields, the transfer and concentration of units, and the replenishment of personnel and supplies all took time. But the German air force was unwilling to sit and wait like this, and while making pre-battle preparations began probing attacks with a small part of its units. From July 10 the German forces launched attacks on ships sailing in southern British ports and the English Channel. The German combat aims were twofold: first, to learn the British air defense capability and find out the deployment of the British air force; second, to lure British aircraft into battle and wear down British strength in air combat.

The British, because of their heavy consumption in the fighting in France and need for rest and replenishment, adopted a strategy of avoiding battle, meeting the Germans only with small groups of aircraft, and at the same time testing in air combat the tactics of radar-guided interception.

From July 10 to August 12 the German forces flew 5,376 sorties in all, dropped 1,473 tons of bombs, and sank 4 British destroyers and 18 transport ships; 186 German aircraft were shot down and 135 damaged. The British lost 148 aircraft. On the whole, the operations of this stage were entirely probing and limited in scale.

At the same time, the German air force command organs began to draw up the operational plan. In the second half of July the main forces taking part, the 2nd and 3rd Air Fleets, jointly drafted a plan. On July 29 the Air Force Operations Staff studied this plan. On August 1 the 2nd and 3rd Air Fleets submitted a revised plan in accordance with the views of the Operations Staff, and Hitler and Chief of the General Staff Jodl jointly signed Directive No. 17 for carrying out a full-scale air offensive against Britain. On August 2 Air Force Commander Göring issued the air force operational order, and Göring fixed August 10 for the launch of the first large-scale air raid, a day to be code-named “Eagle Day.”

At the beginning of August the aircraft the German air force had assembled for operations against Britain already numbered 2,669, of which there were 933 Me 109 fighters, 375 Me 110 fighters, 346 Ju 87 dive bombers, and 1,015 Ju 88, He 111 and Do 17 bombers and others in all.

On August 10 the weather in southern Britain was very bad, and the “Eagle Day” attack was forced to be postponed.

On August 11 and August 12 the weather still did not improve much. The Germans sent out some aircraft and attacked British radar stations, seriously damaging 5 of them and completely destroying 1. Because the Germans mainly bombed the radar stations’ antennas rather than the core control rooms, the British were able to repair them quickly, and the German radio reconnaissance service soon detected radar signals again and concluded that attacking radar stations was of no use, so before long the attacks on radar stations were ended, which was a great mistake.

The much-publicized “Eagle Day” attack finally began on August 13. In the history of the war, August 13 to August 23 is taken as the first phase of the Battle of Britain. The main aim of the Germans in this phase was to destroy the main strength of the RAF; because of the limited range of German aircraft, the attacks were concentrated mainly in southern England, in an attempt to wear down British strength as far as possible in the southern fighting and create conditions for later attacks on the central region. Besides using fighters to cover bombers in raiding Britain airfields, the Germans also formed fighters into “free-hunting” groups, which specially sought out British fighters to engage. On August 13, because the weather was still not ideal, some fighters did not take off as planned, and the opening looked somewhat confused. Over the whole day the Germans committed 1,485 sorties, raiding 7 airfields in southern Britain by day and attacking British aircraft factories by night. The British flew 727 sorties to intercept; the air battles over Portland and Southampton were especially fierce. The Germans had 47 aircraft shot down and more than 80 damaged, while the British lost only 12 “Hurricanes” and 1 “Spitfire,” and the damage the airfields suffered was negligible.

On August 14 the weather was still overcast and the Germans carried out only scattered small-formation raids.

On August 15, because of the successive days of bad weather, Göring summoned the commanders of the air fleets to a military conference at his manor house at Carinhall. Unexpectedly the weather suddenly cleared, and Colonel Paul Deichmann, chief of staff of the 2nd Air Fleet, the highest-ranking officer left at the Air Force command, with a soldier’s sense of responsibility decisively gave the order to attack. Who would have thought that this day would become the day of the largest German sortie scale in the Battle of Britain!

The 2nd and 3rd Air Fleets went out almost to the last man, and the 5th Air Fleet also sent out aircraft for the first time, so that the Germans attacked simultaneously from the north and the south. The 5th Air Fleet in the north, thinking that British defenses in the northeast were rather thin and limited by range, sent out only 34 Me 110 fighters to cover 63 He 111s and 50 Ju 88s, and unexpectedly met the head-on blow of 84 fighters in 7 squadrons of No. 13 Group of the RAF. Captain Restemeier, commander of Group I of the 76th Fighter Wing, who was commanding the German fighters in the air, was shot down before he could even adjust his flight. This unit, which enjoyed a great reputation as an elite force in the German air force, was clumsy in its Me 110 fighters and few in number, and lost heavily under the British blows: 7 Me 110s, 16 He 111s and 6 Ju 88s were shot down in all, a loss rate of over 20%, and from then on the 5th Air Fleet withdrew from the Battle of Britain.

In the fierce fighting in southern England the Germans committed 975 fighters and 622 bombers and launched 4 waves of air raids, bombing fiercely 5 British airfields and 4 aircraft factories. The British successively put in 22 fighter squadrons to resist with all their strength. The fighting continued until dark. Over the whole day the Germans flew about 2,000 sorties and 75 aircraft were shot down; the British flew 974 sorties, lost 34 in air combat, and had in addition 21 bombers destroyed on the ground, and the Martlesham and Lympne airfields were fairly heavily damaged. This was the fiercest day since the Battle of Britain began, and was called “Black Thursday.” Judging from the ratio of losses on the two sides, the German air force, relying only on its existing numerical superiority, could hardly destroy the British air force.

On August 16 the Germans again went out in force, but achieved almost nothing.

On August 17 the Germans carried out only harassing air raids with scattered small groups.

On August 18 the Germans launched a powerful offensive and met stubborn British resistance; 71 were shot down, while the British lost only 27.

On August 19 Göring held a conference of chiefs of staff at his Carinhall manor to sum up the operations of the previous phase, and decided that next they would concentrate all their strength on attacking the bases of No. 11 Group, the main force of the RAF, and stop sending out the Ju 87 dive bombers, which were suffering heavy losses.

From August 19 to 23, because of the weather, the air war paused for five days. The first phase of the Battle of Britain thus came to an end. In this phase the Germans paid the heavy price of 367 aircraft shot down, causing varying degrees of damage to 12 British airfields and 7 aircraft factories, putting 6 radar stations out of action for a time, bombing 1 command center, and destroying 1 ammunition depot and 10 oil depots; but the Germans’ choice of targets was not concentrated, which to a certain extent dispersed their forces and reduced the effect of the strikes, and, together with the stubborn British resistance, they did not achieve their expected aims. The British lost 183 aircraft in this phase.

From August 24 to September 6 the Battle of Britain entered the critical second phase. In accordance with Göring’s decision, the German forces carried out large-scale air raids on the main bases of No. 11 Group and on the aircraft factories in southern England. During these two weeks the Germans flew more than 1,000 sorties every day, and on the two days of August 30 and August 31 reached an average of 1,600 sorties a day! Bombing came wave after wave and air combat followed air combat. In this decisive phase the British pilots, who for more than a month had been in a state of high tension, sometimes flying several sorties in one day, were already very tired. Since the air battle began, 103 British pilots had been killed and 128 seriously wounded, casualties totaling a quarter of all the pilots! The RAF began to suffer a shortage of personnel, especially as experienced veteran pilots were killed and wounded in large numbers, so that even some young men of only about twenty were already counted as old hands. In just such a grim situation, the far-sighted Air Chief Marshal Dowding still did not commit the reserve of 280 aircraft held in the deep rear in northern areas, and this strategy of his drew reproach from the hard-fighting officers and men at the front and complaints from those waiting in the rear. Even so, the British still fought on stubbornly and bitterly, some pilots flying several sorties a day, and kept their morale high. On September 6 the British sortie count actually exceeded that of the Germans! The ground crews, maintaining aircraft day and night and rushing to repair damaged ones, reached the limit of their physical strength and energy, and many fainted at their work. In the two weeks from August 24 to September 6 the British lost 295 aircraft shot down and 171 badly damaged, while the total of new aircraft produced in Britain plus repaired aircraft in the same period was only 269; the RAF was already badly damaged! More serious still, the 5 most important airfields in southern Britain were all severely damaged, and the RAF’s most important command nerve centers, the underground sector operations rooms, which, on the basis of the enemy reports sent back by the radar stations, the ground air-defense observation posts and the pilots in the air, carried out comprehensive analysis and assessment and then used radio to direct the fighters fighting in the air, were attacked: the Germans, having intercepted by radio monitoring the communications between the operations rooms and the pilots, realized the importance of these command centers and attacked them with all their strength, and 6 of the 7 command centers in the southern region and near London were destroyed! The RAF’s command and communications system was already on the verge of collapse, and had this gone on, the RAF would soon have lost its power to resist! And the Germans’ superiority in numbers began to take effect step by step; in these two weeks the Germans lost 214 fighters and 138 bombers, yet still had enough strength to continue the offensive. Just when the British were suffering huge losses they could not bear for long and were about to fall into collapse, the Germans suddenly changed their tactics, no longer attacking the British airfields and command centers but instead carrying out large-scale air raids on London, and the Battle of Britain entered its third phase.

This change was entirely due to an accident: on August 24, 12 German bombers that had lost their way flew over London and dropped bombs in the center of the city. On August 25, on the instructions of Prime Minister Churchill, the RAF sent out 81 bombers to raid Berlin in retaliation. Although the material damage the raid caused was slight, it shocked Germany greatly psychologically! On the nights of August 28 and August 31 the British again raided Berlin twice, so that the citizens of Berlin truly tasted the flavor of war. Hitler was enraged, and wanted to destroy London utterly! On September 3 Göring held a conference of chiefs of staff and decided that from September 7 the main focus of the attack would be changed to London. On September 4 Hitler declared in a speech that he would repay night raids with night raids: the British had dropped a thousand kilograms of bombs, and the German air force would repay them with ten times, a hundred times, even a thousand times as many bombs!

In fact the German air raids on London had already begun at the end of August. On the night of September 6 the Germans sent out 68 bombers to bomb London for the first time on a planned basis.

On September 7 the large-scale German air raid on London finally began. At dusk Göring and Kesselring stood on a hill on the Calais coast and watched with their own eyes as 625 bombers and 648 fighters of the 2nd Air Fleet flew across the Channel toward London. The British had not expected the Germans to turn to raiding London, and the fighters that took off to intercept found nothing; the German aircraft dropped 300 tons of bombs and incendiaries on London. After night fell another 250 German aircraft came. London had no night fighters, and night air defense could rely only on antiaircraft guns and searchlights; the raid lasted from 8 o’clock that evening until dawn, more than 1,300 fires broke out in London, many districts became a sea of fire, and even Buckingham Palace, where the British royal family lived, was bombed. In that night’s raid more than 300 Londoners were killed and more than 1,500 wounded. When day broke the next morning, even the sunlight could not penetrate the thick black smoke over London! The Germans carried out large-scale air raids on London, trying to make Britain surrender by savage bombing that destroyed the urban areas. Yet the British people, under such heavy losses, did not yield; on the contrary, their hatred of the Nazi tyranny and their determination to fight were stirred up all the more!

From September 7, for seven days in a row, the Germans carried out large-scale air raids on London day and night, causing London enormous losses of life and property. But these losses were not in vain! The RAF obtained a priceless breathing space and quickly regained its combat strength. In addition, there were changes in the RAF’s command lineup. Dowding, commander of Fighter Command, and Park, commander of No. 11 Group, advocated that small formations by squadron be put into battle in succession, while Leigh-Mallory, commander of No. 12 Group, advocated meeting the enemy with large formations of 3 to 7 squadrons. In actual combat, because No. 11 Group often fought in small formations, in many air battles the German fighters outnumbered the British fighters by as much as 20 to 30 times, which caused the British heavier losses. After a period of testing in actual combat, the RAF affirmed large-formation combat, and Air Marshal Sholto Douglas, Deputy Chief of the Air Staff, replaced Dowding, and Leigh-Mallory, commander of No. 12 Group, replaced Park, taking the posts of commander of Fighter Command and commander of No. 11 Group respectively.

On September 15, after 8 days of adjustment and replenishment, the RAF successively sent out 19 squadrons of more than 300 fighters to meet the large formation of 200 German bombers and 600 fighters heading for London. The fierce air battle lasted a whole day, and under the heroic British resistance many German aircraft dropped their bombs aimlessly and hurried back. Over the whole day 56 German aircraft were shot down, 34 of them bombers; another 12 crashed badly damaged on the return flight and in landing, and 80 aircraft landed with their bodies riddled with bullet holes; the British lost 20 “Hurricanes” and 6 “Spitfires” in air combat, and 7 more were so badly damaged that they were scrapped. This day was the turning point of the Battle of Britain, and the German air force finally realized, that they had not been able to win command of the air over southern Britain and could not carry out air raids by day as they pleased; the RAF had not only not been destroyed but was very strong! Prime Minister Churchill personally visited the operations room of No. 11 Group to oversee the battle, and he called that day the most intense day in the history of air combat in the world, one without precedent! After the war Britain designated September 15 as Battle of Britain Day, to commemorate this brilliant victory!

On September 16 and 17, the RAF seized the chance and sent out bombers to attack fiercely the ships and troops the Germans had assembled along the coast for the landing, sinking or damaging nearly a hundred vessels and inflicting heavy losses in personnel and matériel on the Germans, which forced Hitler to order on September 18 a halt to the assembling of ships on the coast.

From September 16 to 19, because of bad weather, the Germans carried out only small-scale air raids with very little result.

To reduce aircraft losses, Göring ordered that from October 1 the air raids on London be changed from day to night; and, observing that the British fighters stressed attacking bombers and neglected the characteristics of fighters, he had Me 109s carry bombs by day and make sneak raids. At first it did indeed work: the Me 109s carrying bombs met no obstruction, reached the target area smoothly, and bombed successfully again and again. The British promptly learned their lesson and intercepted every German aircraft, and because the Me 109 loaded with bombs was very clumsy and could not stand a single blow, losses were enormous, and the Germans had to end this tactic.

In October the Germans continued their terror raids on London, trying to force Britain to surrender through enormous material losses and deaths, but under the fierce air raids the people of London still worked, lived and amused themselves as usual, and kept the optimism and humor of the British.

On October 12 Hitler decided to postpone “Operation Sea Lion” to the spring of 1941, in effect abandoning the plan to land in Britain; the so-called postponement was merely a fig leaf to cover people’s eyes, because the German Supreme Command had long since decided to invade the Soviet Union in the summer of 1941 and naturally could not attack Britain again.

On October 25 the Italian air force also sent aircraft to join the air raids on Britain, but as soon as the Italian pilots saw the fierce and accurate British antiaircraft fire they were frightened, dropped their bombs and turned tail. It was not until November 10, when the British shot down an Italian aircraft for the first time, that they knew Italy had also taken part in the air war.

In the third phase, from September 7 to October, the German plan to force Britain to surrender by terror raids on London was thoroughly frustrated, and in this period the Germans lost 433 aircraft and the British 242. In fact the air combat of this phase had already announced the failure of the German air campaign. The Germans were not reconciled to such a failure and continued to carry out night air raids on London and, extending them, on Coventry, Birmingham, Liverpool, Southampton and other cities, and the Battle of Britain entered its fourth phase. In this phase the aim of the German air raids was no longer to destroy the RAF but to weaken Britain’s military industry by raiding British industrial cities and to create the false appearance of an attack on Britain, which on the one hand could pin down large British naval, land and air forces at home, and on the other could cover the preparations being made for the attack on the Soviet Union.

In this phase the most typical battle was the air raid on Coventry, a British aviation industrial base, on the night of November 14, code-named “Moonlight Sonata.”

What was especially tragic was that the British, by breaking the Germans’ highest secret, the Enigma cipher machine, had already learned the German air raid plan with certainty beforehand, but in order not to let the Germans discover this “super secret,” the British War Cabinet decided that everything should go on as usual, neither increasing Coventry’s air defense nor issuing a warning in advance to evacuate the civilian population! That night the Germans sent out 449 He 111 bombers, and because the Germans used the radio navigation technology code-named “X-Gerät,” the bombing was very accurate: 394 tons of high-explosive bombs and 56 tons of incendiary bombs fell in the center of Coventry, and the Germans also dropped 127 delayed-action bombs to disrupt British rescue efforts. More than 50,000 buildings were destroyed in Coventry, 554 people were killed and 864 seriously wounded, 12 factories producing aircraft parts were severely damaged, causing a 20% cut in British aircraft production, and the water and electricity supply to the Coventry urban area was interrupted for 35 days before it was restored; the losses were quite heavy.

The British flew 120 sorties of night fighters to intercept, and the antiaircraft units fired more than 12,000 rounds, yet shot down and damaged only 1 German aircraft each. From a purely military point of view this air raid was very successful, and because it had the typical characteristics of strategic bombing it has been called by many military experts the “embryo” of strategic bombing, and it has very profound influence and significance in military history. After the British discovered that the Germans were using radio navigation technology to raise the accuracy of night bombing, they quickly adopted targeted measures, set up a number of special radio stations, and deliberately retransmitted false signals or jammed with great power the German radio navigation signals; through this early electronic countermeasure the bombing accuracy of German radio navigation fell by 80%, luring the Germans into dropping large numbers of bombs into uninhabited areas.

At the end of 1940, because of the heroic resistance of the British fighters, antiaircraft guns and other units, German losses became greater and greater. To reduce aircraft losses, the German air raids gradually shifted from day to night, and their scale and intensity also gradually declined, raids of more than 500 sorties being rare. Because the tactic mainly adopted was night area bombing, apart from destroying urban buildings, slaughtering civilians and creating an atmosphere of terror, it had little military effect. After winter began, the bad weather of the British Isles also made the scale of German air raids decline day by day.

From March 1941, as the weather improved, the German air raids gradually intensified; the aim of the German air offensive at this time was only to create the false appearance of an attack on Britain and to conceal the operations against the Soviet Union that were about to begin.

The night of May 10 was the last large-scale air raid on London carried out by the main force of the German air force before it withdrew to the Soviet-German theater; the Germans launched it simply to vent their spleen over failure before abandoning the attack on Britain. That night the Germans sent out more than 500 sorties and bombed London furiously and indiscriminately, all the participating pilots having been told that they could throw their bombs anywhere; 700 tons of high-explosive and incendiary bombs fell on the London urban area, the fires they started lit up more than half the night sky, and 1,436 Londoners were killed and more than 1,800 seriously wounded.

With the beginning of the German attack on the Soviet Union on June 22, the main force of the German air force shifted to the Soviet-German theater, and the strategic air offensive against Britain finally stopped. The most soul-stirring great air battle in the history of human warfare, the Battle of Britain, came to an end.

The RAF saved Britain! On August 20, 1940, British Prime Minister Churchill praised it in a speech with a line that was later widely quoted: “Never in the field of human conflict was so much owed by so many to so few.” Beyond doubt, “so few” here of course refers to the RAF’s pilots, ground crews and command and communications personnel; all the combat personnel of the RAF at that time, from pilots and ground crews to command and communications personnel, numbered only 3,000! And “so many” means not only the British people but also included all the people unwilling to endure the Nazi tyranny.

The German air force could neither destroy the Royal Air Force nor win command of the air over southern Britain and along the Channel coast. After October, the plan to land on the British homeland could no longer be carried out because of the weather and sea conditions, and Germany also had to pause operations for refitting and prepare for the next phase of operations against the Soviet Union. The “Sea Lion” plan to land in Britain was therefore terminated, the bombing of British ground targets was changed to be mainly at night, and the large-scale air operations against Britain came to a halt at this point.

Because the German air force could not complete its plan to seize command of the air, the intention of landing in Britain and forcing the British government to surrender or cooperate with Germany could not be carried out. The German air force lost more than 2,000 aircrew and nearly 2,000 aircraft of all types. Although this did not affect its overall strength, for a Germany with very limited resources these losses could not be fully made good even before the war with the Soviet Union began.

Germany lost the chance of making peace with Britain politically, and also could not resolve the possible British threat in the Atlantic and Mediterranean theaters. Although in the short term Britain could exert pressure on the German homeland only in the form of strategic bombing, with American assistance Britain was able to block the Italian and German plans in North Africa, and also preserved the biggest base for a counterattack on the European mainland.



III. The Development of Tactics for Combat to Assault Ground (Water-Surface) Targets

Combat to assault ground (water-surface) targets is combat whose purpose is to destroy and damage (enemy) ground (water-surface) targets. From June to November 1916, the British and French allied forces launched the “First Battle of the Somme.” In order to support the ground forces, the aviation units of the British and French allied forces (at that time neither Britain nor France had set up an independent air force, and the aviation units of the time were called “army aviation”) organized large-scale combat of assault (strafing and attack) against the ground, which was the earliest combat to assault ground targets.

The reasons and conditions for the appearance of this form of combat are, first, that it can carry out assaults on targets beyond distance and obstacles; second, that assaulting targets from the air has a fairly good effect; and third, that one’s own side has suitable means of assault.

Combat to assault ground (water-surface) targets is usually organized and carried out on the premise that a higher authority has determined the target of the assault. According to the requirements of the assault and the characteristics of the units carrying it out, the typical basic tactical strategies of combat to assault ground (water-surface) targets are broadly two: the “fire assault” and the “force assault.”


(I) Fire Assault

Fire assault is the basic tactical strategy of destroying and damaging ground (water-surface) targets directly from the air by fire (in fact, bombing). Adopting this basic tactical strategy avoids the casualties of ground combat, but places fairly high demands on the accuracy of the assault.

During the Second World War and after, large-scale ground fire-assault battles took place many times; among them the Soviet “strategic surprise attack” by the German air force against the Soviet Union at the beginning of the Soviet-German war, the air bombing carried out by US forces in the Vietnam War, and the air strikes carried out by Israeli forces in the Third Middle East War are the most representative.

1. The German Air Force’s “Strategic Surprise Attack” on the Soviet Union at the Beginning of the Soviet-German War

At 3:05 a.m. on June 22, 1941, the German air force sent out 30 He 111 bombers, carrying SD-2 and SD-10 special bombs designed for assaulting airfields, which flew over uninhabited swamps and forests to bomb 10 airfields where the Soviet air force’s new-type aircraft were stationed for training. At about 3:15 the German bombers neared their targets, and in groups of three dived from 6,000 meters straight at the Soviet airfields, dropping several hundred bombs on them from low altitude and destroying a great many Soviet aircraft. At the same time the German ground forces launched an all-out attack on the Soviet Union along a front of 1,500 km from the Baltic Sea to the Carpathian Mountains.

At 3:40, 1,240 aircraft of 4 German air fleets began a large-scale air assault. The first wave of 637 Ju 87 dive bombers and Ju 88 and He 111 bombers, covered by 231 Me 109 and Me 110 fighters, bombed targets in the Soviet border area including 40 airfields, command posts, communications hubs, artillery positions and troop quarters, 40% of the force being used to assault the air force of the Western Special Military District.

Meeting no resistance, the German aircraft came in at 4,000 meters, carried out their assaults and withdrew at low altitude, striking the same airfield 4 times at different time intervals, different altitudes and different entry altitudes. At this time most units of the Soviet air force had not made adequate combat preparations; their aircraft were parked in dense rows on the airfields, neither dispersed nor camouflaged, and not even antiaircraft guns had been deployed. The SD-2 and SD-10 bombs the German aircraft carried fell directly into the clusters of aircraft and destroyed large numbers of them. Soon afterward the second wave of German aircraft struck 66 Soviet airfields within a depth of 20–70 km, including 26 airfields of the Western Special Military District, 23 of the Kiev Special Military District, 11 of the Baltic Military District and 6 of the Odessa Military District. In the afternoon they struck airfields within a depth of 100–400 km.

On June 22 the air forces of the Soviet western border military districts lost 1,800 aircraft, of which 1,200 were destroyed on the airfields alone. The losses of the air forces of the Western and Kiev Special Military Districts were especially heavy, with 728 and 227 aircraft destroyed by German aircraft respectively, 47% and 14% of the total number of aircraft in those districts’ air forces. The air units of the Odessa Military District, because they had moved their aircraft beforehand to field airfields and had dispersed and camouflaged them, lost only 6 aircraft, 3% of the total number in the district’s air force. At 7:15 on the 22nd the Soviet People’s Commissariat of Defense issued a combat order to the air force: “Reconnaissance aircraft and fighters are to ascertain the places where enemy aviation is concentrated and the deployment of enemy ground forces. Bomber and attack aviation are to destroy the enemy’s aviation on its airfields with powerful strikes and to smash the main groups of its ground forces. Aviation is to carry out strikes within a depth of 100–150 km in the German-occupied area.” Because the units equipped with new-type aircraft had suffered heavy blows, the air forces of the military districts had no reserves, had lost communications with their subordinate units, and had no pre-drawn plans for striking German airfields, among other reasons, the above order could not in fact be carried out. Nevertheless, some units of the Soviet air force still fought on their own under extremely difficult circumstances. At 4 o’clock on the 22nd, N. N. Ivanov, a squadron commander of the Soviet 46th Fighter Aviation Regiment, after using up his ammunition in air combat, rammed and brought down a German bomber. That day the Soviet air force flew 6,000 sorties and shot down 200 German aircraft.

By dawn on the 23rd the Soviet air force still had 6,000 combat aircraft in the western border area while the German air force had only a little over 4,000, but the German air force had the advantage in both the number and the quality of new-type aircraft. The Soviet army’s old-type aircraft were inferior to the enemy’s in both speed and rate of climb and found it hard to fight in the air. At the same time, Soviet air force commanders at all levels lacked experience in resisting large-scale enemy air raids, being skilled neither at avoiding the enemy’s air assaults nor at quickly organizing forces to counterattack. The Soviet air raids on enemy airfields were scattered, lacking purpose and planning, and therefore had little effect.

By the 23rd the German air force had dealt the Soviet air force a heavy blow and seized strategic command of the air in the Soviet-German theater.

2. The US Air Bombing in the Vietnam War

The Vietnam War was a local war that took place after the end of the Second World War.

In this war, because of the vast disparity in air strength between the two sides, bombing was used as a strategic weapon by the US forces from the start. And the sign that it was being used as a strategic weapon was the use of the B-52 strategic bomber in Vietnam.

On June 18, 1965, 27 B-52Fs of the 7th and 320th Wings of US Strategic Air Command, deployed at Andersen Air Force Base on Guam, carried out the first bombing mission, bombing a target at Ben Cat, 40 miles north of Saigon.

Less than half a year after the B-52F joined the Vietnam War, the Air Force decided to send the modified B-52D “Big Belly,” with stronger conventional combat capability, for service in Southeast Asia. By that time the B-52F had already flown more than 1,500 sorties of “Arc Light” operations in South Vietnam. In March and April 1966 the B-52Ds of the 28th and 484th Wings were deployed to Guam to replace the less satisfactory B-52Fs. In the following years a total of 11 more B-52D wings were sent to Southeast Asia on rotation, some of which even took part three times, including the 7th, 22nd, 70th and 91st Bomb Wings, the 92nd and 96th Strategic Air Wings, and the 99th, 306th, 454th, 461st and 509th Bomb Wings and others.

From March 1969 US forces began to use B-52s to step up the bombing of Cambodia. This was one of a series of major measures taken after the Nixon administration came to power, and at first it was kept strictly secret; SAC and the Department of Defense both announced to the outside that the targets were inside South Vietnam. To ensure that the operation was carried out secretly, the B-52s, guided by the ground forces’ MSQ-77 radar, bombed at night according to the bomb-release points and times the radar indicated. In this way even the crew members did not know which country they were actually bombing. The B-52 was also used to bomb northern Vietnam, though at first it was used only to strike targets near the 17th parallel. In this phase the B-52 generally avoided entering North Vietnamese airspace. At least one of them was shot down by a SAM.

On March 30, 1972, North Vietnamese regular forces, covered by artillery and tanks, began a large-scale attack on South Vietnam. On April 2 air raids on North Vietnam began, code-named “Freedom Train.” At the start the operation directly supported the South Vietnamese forces, and later turned to striking North Vietnam’s logistic lines. 15 B-52Ds first bombed the railway lines and oil storage facilities at Vinh, the capital of Nghe An province. Three days later they bombed Bai Thuong airfield. On the weekend of April 15–16, with the support of electronic warfare aircraft, SAMs were effectively suppressed and targets around Hanoi and Haiphong were successfully struck. In mid-April the whole of North Vietnam was taken off the restricted target list for the first time in more than three years, and on May 10 the air raids became still more intense, under the name “Linebacker.” Besides the fierce bombing of northern Vietnam, in the first half of 1972 the number of B-52 sorties in southern Vietnam rose steadily each month: 689 sorties in March, 1,608 in April, and 2,223 and 2,207 in May and June respectively.

At the final meeting on December 4, North Vietnam flatly rejected the terms previously agreed, and the negotiations were declared broken off. Nixon told Kissinger: “If we resume the bombing it must be different, which means we will have to use B-52s to bomb Hanoi and Haiphong.” On December 15 the chairman of the Joint Chiefs of Staff ordered the Pacific Command to prepare to carry out the bombing with all its strength, the operation being code-named “Linebacker II.” All B-52s in the theater were requisitioned within 12 hours, not one being left for routine bombing missions. The next day Kissinger announced in Washington that the negotiations had ended without result, and the next day the chairman of the Joint Chiefs ordered the attack to be carried out.

During “Linebacker II,” the B-52s flew 729 sorties over 11 nights (740 sorties were planned, of which 11 broke off flight midway and could not reach their targets), struck 34 targets in all, and dropped 15,287 tons of bombs; 1,600 military facilities were damaged or destroyed, and North Vietnam lost 3 million gallons of oil and 80% of its power generation capacity. Against the interception of 1,240 SAMs (by one account 1,242), the price paid was 15 B-52s shot down by SAMs (9 B-52Ds and 6 B-52Gs) and 3 damaged, a loss rate of less than 2%. In all 92 B-52 crew members were shot down, of whom 59 survived and the rest were killed or missing. This should be credited mainly to electronic countermeasures, though they were still far from reliable. Close tactical coordination was also an element in ensuring that the basic mission objectives were achieved: the KC-135 provided a well-arranged air refueling guarantee, and tactical aircraft such as the F-111 took part in suppressing airfields, reducing the chances of North Vietnamese fighters rising to intercept.

After North Vietnam returned to the negotiating table, “Linebacker II” ended on December 29. North Vietnam finally got out from under the shadow of the B-52. Had the bombing continued, the SAM threat would inevitably have almost disappeared. On January 21, 1973, the B-52 bombing seemed to have achieved the effect of forcing North Vietnam to negotiate sincerely, and on January 23 the two sides reached agreement on the American withdrawal from Vietnam. American prisoners of war were released in March. After “Linebacker II” the B-52s resumed their “Arc Light” missions. The last such mission was carried out on August 15, 1973, and soon afterward all the B-52s withdrew from Southeast Asia. From the first bombing of northern Vietnam on April 2, 1966 to December 29, 1972, more than 3,300 sorties in all were flown to bomb it.

3. The Israeli Air Strike in the Third Middle East War

On June 5, 1967, Israel suddenly sent out the whole strength of its air force and launched a large-scale surprise attack on the Arab countries Egypt, Syria and Jordan.

It was a Monday morning. When the hands of the Cairo clock pointed to 8:45 (7:45 Israeli time), the clouds and mist over the Nile Delta and the Suez Canal had just cleared. At the Egyptian air bases everything was as usual: officers were on their way to work, and in many radar watch rooms the shifts were changing over. Suddenly sounds rose all around in the sky, and Israeli aircraft came in like lightning, catching the Egyptian air force off guard; before large numbers of aircraft had taken off, they were destroyed on the ground.

That day the Israeli air force went out almost to the last man, even trainers being put into the fight, and raided 25 air bases of the Arab countries. From early morning to 18:00 the Israeli air force carried out four waves of assault on the Arab countries. The first wave struck Egypt’s 10 main airfields. The second wave mainly struck Egypt’s bomber bases and 8 airfields of mixed aircraft types. The third wave attacked the air bases of Jordan, Syria and Iraq. Finally, after the attacks on 25 Arab air bases were completed, from 17:15 to 18:00 Cairo International Airport and one other air base were also severely damaged. In this way, within 60 hours of the opening of the war Israel had destroyed 451 Arab aircraft in all, of which Egypt alone lost 336, 95% of Egypt’s combat aircraft; Syria lost 60, Jordan 29, Iraq 25 and Lebanon 1. The whole Arab air force was paralyzed. Israel lost only 26 aircraft.

To carry out this air raid Israel conducted long reconnaissance and preparation. It had a basic grasp of the situation of the Arab armies, and was especially clear about the air forces, such as the locations of air bases, the condition of runways and radar facilities, and even had a grasp of the activity patterns of Egyptian officers. After the Israeli aircraft took off from Tel Aviv and central Israeli airfields, they kept four-aircraft formations and headed out west over the Mediterranean. The Israeli pilots skillfully used the blocking effect of the Judean hills to evade the search of the Jordanian radar net. Then the aircraft flew at an altitude of less than 10 meters above the sea, and after reaching land climbed to 20 meters, again evading Egyptian radar detection. They did not fly directly to the targets they were to attack but flew to the north of the Nile Delta, suddenly turned south, and launched the attack from behind Egypt, at an attack altitude of only 100–150 meters. In the attack the Israeli pilots all followed the principle of “runways first, aircraft afterward.” In this air raid the Israelis’ choosing of 7:45 on Monday morning (8:45 Cairo time) was also a matter of painstaking thought.

In earlier wars, several successful surprise attacks mostly chose weekends or Sundays, but Israel broke the convention and chose Monday. The Egyptian forces always supposed that Israel would launch its attack at first light, so ever since mobilization, every day at first light the Egyptian air force sent out two aircraft to patrol. Every day at 5 o’clock there was a 5-minute alert period when all radars were switched on, and the alert was lifted at about 7:30. By Egyptian army custom, official work began at 9 o’clock Cairo time, and 8:45 was exactly the time of shift handover and also the time the patrol aircraft landed; most officers were on their way to work, and there was a gap of about 15 minutes that could be exploited. Meteorologically, 8:45 Cairo time was just when the mist over the Nile Delta and the Suez Canal dispersed, giving good visibility, convenient for attacking ground targets.



(II) Force Assault [Air (Helicopter) Landing Assault]

Force assault is the basic tactical strategy of using air maneuver to land airborne troops [or units trained in air (helicopter) landing] on the ground to assault enemy targets (in fact, air-landing and helicopter-landing). With this basic tactical strategy, combat often has greater flexibility, but casualties in ground combat are hard to avoid, and since airborne troops are light units, it is hard for them to resist for long the attacks of enemy heavy units (such as armored units).

As described earlier, the most famous large-scale airborne operations of the Second World War were mainly three: the German airborne battle on Crete, the airborne battles in the Allied Normandy landing campaign, and “Operation Market Garden.”

1. The Airborne Battle of Crete

The airborne battle of Crete is the only major landing battle to date carried out mainly by airborne means. It changed the traditional landing model, the battlefield moving from the plane to three dimensions, and it has had a profound influence on later landing operations.

In December 1940 Germany drew up a plan for an airborne battle on Crete to be carried out the following spring, the “Marita” plan.

Crete has, only in the north near the capital Chania, a long, narrow plain of fairly level terrain. The main harbors and anchorages on the island, Suda Bay, Rethymno and Heraklion, are all on this plain, and Suda Bay can berth large surface warships.

There are three airfields on Crete. Of these, Heraklion airfield can take all types of aircraft; Maleme airfield can take only fighters; and Rethymno airfield was not yet finished. But these airfields played an important role in the German airborne landing operation.

The founder of the German airborne troops, Lieutenant General Kurt Student, commander of XI Air Corps, proposed to Alexander Löhr, commander of the 4th Air Fleet, a large-scale airborne operation on Crete, in order to demonstrate the strategic value of airborne forces. After obtaining Göring’s approval, Student and the Chief of the Air Force General Staff, Jeschonnek, reported in person to Hitler on April 21.

Although Hitler agreed to the airborne operation on Crete, he worried that it would affect the “Barbarossa” operation about to begin, and so he demanded that “the Army High Command and the Air Force High Command should place the necessary heavy trucks at the disposal of the Wehrmacht transport chief. The preparations for ‘Barbarossa’ must not be delayed because of carrying out this transport.” On April 25 Hitler issued Directive No. 28, code-named “Mercury,” stipulating that Crete be seized chiefly by airborne troops. There were three reasons: first, Crete was very close to the German air bases on the European continent and on nearby islands, so that the German air force had absolute superiority, while the British air bases in Egypt, Malta and Matruh were very far from the island and large numbers of air units could not be transferred and deployed for the time being; second, the Germans wanted to end the Balkan fighting as soon as possible so as to free their hands to carry out the imminent and already postponed “Barbarossa” plan; third, apart from submarines, the German navy had no forces in the Mediterranean, and the Italian navy, which had been struck twice by the British navy at Taranto and Cape Matapan, was incapable of escorting the seaborne landing force.

Alexander Löhr and Student differed over the operational plan. Löhr insisted on first rushing all out to seize western Crete with absolutely superior forces and then using it as a base to seize the whole island. Student advocated dropping at 7 places on the island at the same time, in the hope of occupying all the key points on the island while the other side was caught unprepared, and so seizing the whole island. Finally, out of consideration of factors such as the shortage of airborne troops and the limited number of aircraft, Göring made a compromise: the attacking forces would first seize the 4 most critical points and then, using them as bases, develop the attack and occupy the whole island. The whole battle could broadly be divided into four phases: seizing command of the air, occupying landing sites, assembling forces, and destroying the defenders on the island. To ensure full air force support, the initial airborne assault was carried out in two waves. First, the first wave was to strike the western Maleme and Suda Bay area; then, after the aircraft that had carried the first wave had flown back, the second wave was to strike the Rethymno and Heraklion areas. These two waves were to be reinforced by parachute units and supported by air-landing units, and then supported by the seaborne landing force, until the whole island was occupied. The German forces committed comprised the VIII and XI Air Corps of the 4th Air Fleet (433 bombers, 233 fighters, 500 transports, 50 reconnaissance aircraft, 72 transport gliders, and the 7th Airborne Division attached to the XI Air Corps), 1 independent airborne regiment, the 5th Mountain Division, and the seaborne landing force of about 7,000 men and about 70 vessels of various kinds. Their deployment was as follows: the 7th Airborne Division (commanding the 1st, 2nd and 3rd Parachute Regiments) and the independent airborne regiment formed the airborne assault group; the 5th Mountain Division served as the reserve, ready to carry out air-landing or seaborne reinforcement; the VIII Air Corps was responsible for air cover and fire support; and the Navy’s Southeast fleet was responsible for support at sea. The air assault force was divided into 3 groups, dropping at 4 places: the Western Group, made up of the independent airborne regiment, was to assault the Maleme area; the Central Group, made up of the 2nd Regiment (less its 2nd Battalion) and the 3rd Regiment of the 7th Airborne Division, was to assault the Suda Bay and Rethymno areas; and the Eastern Group, made up of the 1st Regiment and the main body of the 2nd Regiment of the 7th Airborne Division, was responsible for seizing the Heraklion airfield area. According to the plan, the Germans would receive the support of the Italian forces landing on the southeastern coast of Crete.

On October 28, 1940, the British had stationed 6,000 troops on Crete. Together with the Greek and British troops who later withdrew in succession from Greece, there were in all 1 division, 1 brigade, 2 regiments, 11 battalions and 5 companies, about 44,000 men in total, of whom about 14,000 were Greek troops and about 30,000 Commonwealth troops. Major General Freyberg, commander of the New Zealand Division, was appointed commander of the Crete garrison, to command the troops on the island uniformly.

On May 6, British intelligence learned the details of the German airborne operation and its probable date of attack and immediately notified the garrison. Freyberg believed that the main German force would land from the sea and that the airborne assault was merely to seize airfields and ports. He therefore made Suda Bay and Maleme airfield the key points of defense, built a strongpoint-type defense system with them as the core, and divided the whole island into four independent defense areas: the Maleme area, the Suda Bay area, the Rethymno area and the Heraklion area. In the Maleme and Suda Bay areas one New Zealand brigade and one British battalion respectively were deployed as reserves. The only 6 tanks were assigned to the 3 airfields. 3 light antiaircraft companies and 2 heavy antiaircraft companies were responsible for air defense. The British camouflaged their strongpoints, set up dummy positions and dummy targets, and made the greatest possible use of the complex terrain in deploying fire. Supply was the biggest difficulty in the British defense preparations: the supplies unloaded at the harbors each day fell from 700 tons at first to only 100 tons. Freyberg, on the basis of the German airborne landings in the Netherlands on roads, beaches and other open ground, believed that the Germans were not strongly dependent on airfields, and that the British would themselves still use the airfields, and so did not destroy them.

On May 16 the British shot down a German reconnaissance aircraft. The captured pilot said that the attack would begin within the next 48 hours. On May 17 the British forces all went on the highest alert. On May 18 and 19 the German air raids were frequent and fierce. British reconnaissance aircraft also found that the Germans had assembled large numbers of airborne troops and aircraft at airfields in southern Greece, but because British air strength in the area was too weak, the several bombings made no marked effect.

At 2 o’clock on the morning of May 20 a German airborne guide party landed on Crete to receive the follow-on airborne troops. At 4:30 the first German assault wave took off. At 5 o’clock the German VIII Air Corps carried out intense air fire preparation on Maleme, Heraklion airfields and the Chania urban area.

At about 7 o’clock the Western Group, commanded by Colonel Meindl and made up of the glider assault regiment (commanding 4 battalions), arrived over Maleme airfield. After the 1st Battalion landed, its main body attacked the airfield from the west while another part attacked the large Tavronitis River bridge, the only bridge connecting the island’s east and west coasts; at 7:30 the Germans took the bridge. The 3rd Battalion happened to land on the prepared positions of the New Zealand 22nd and 23rd Battalions; all the officers and two-thirds of the men of the whole battalion were killed, and it lost its combat strength entirely. The 2nd and 4th Battalions parachuted near the airfield and could not assemble into their organic units after landing, a passive situation. Colonel Meindl, commander of the Western Group, was seriously wounded on landing. Because the 3rd Battalion had lost its combat strength, the plan had to be changed: first attack Hill 107, the commanding height near the airfield, and then seize the airfield. The German paratroopers suffered heavy losses and made no progress at all.

Among the first batch of airborne troops there was also the 3rd Parachute Regiment of the Central Group, which landed in the Galatas area near Chania, led in person by Major General Süssmann, commander of the 7th Airborne Division. Twenty minutes after takeoff the glider carrying Süssmann and the division staff crashed, and Süssmann and all the members of the staff were killed. The 3rd Parachute Regiment landed too widely scattered and suffered heavy losses from dense fire during its descent. Among them the 3rd Battalion came down in the defense area of the New Zealand 4th Brigade and was almost wiped out. The 1st and 2nd Battalions were forced under British blows to dig in on the spot and go over to the defense. Because communications were cut, Student did not know that the first assault wave had been severely set back and still organized the second assault wave according to the original plan, carrying out airborne assaults on Rethymno and Heraklion. When the transport aircraft that had carried the first assault wave landed back at their departure airfields, because the order of landing was chaotic, several crashed aircraft blocked the runway and affected the landing of the following aircraft; the aircraft lost in landing far exceeded those lost in combat. At noon Student learned that Maleme airfield was still in British hands; before long he also received a report from the airborne troops in the Chania area that the Central Group had stopped its attack because of heavy casualties. Student at once organized the second assault wave as reinforcement. The German second assault wave was organized in confusion, and until 16:00 most of the aircraft were still at the airfield. Arriving over Crete in dribs and drabs, the air drops continued off and on for more than 3 hours. Because the takeoff was delayed, they had no fighter cover in the air, and the losses were still heavier. The Central Group’s airborne assault on Rethymno was originally planned for the 1st and 3rd Battalions of the 2nd Parachute Regiment to land on the east and west sides of the airfield respectively and attack it in a converging assault. Because the paratroops landed too widely scattered, only 1 company of the 1st Battalion landed at the planned drop zone, and Colonel Sturm, the regiment commander, with the regimental headquarters and two directly attached companies, came down on the positions of the Australian troops, and more than half were killed or wounded. Until dusk the regiment had not seized the airfield.

The Eastern Group, commanded by Colonel Bräuer and made up of the 1st Parachute Regiment and the 2nd Battalion of the 2nd Regiment, 4 battalions in all, was to seize the town and airfield of Heraklion. Bräuer planned to use 1 battalion each to attack the town and the airfield, with the other 2 battalions covering the east and west flanks respectively. But the takeoff was delayed, and in addition 600 men were left stranded at the departure airfield because of aircraft losses. The airborne landing lasted more than two hours, with scattered landings and confused organization. After landing, Bräuer, seeing that things were going badly, concentrated his attack on the airfield, but made no progress until dark.

In Athens Student realized that the battle situation was unfavorable: none of the three airfields was in German hands, the troops that had landed lacked unified command and had suffered heavy casualties, and it was very possible that the whole force would be wiped out. At that time the Germans had been continually attacking Maleme airfield and Hill 107, the commanding height to its south. The New Zealand 22nd Battalion defending the airfield, commanding 4 infantry companies, had its strength evenly distributed between the airfield and Hill 107. The battalion headquarters was on Hill 107. In the fierce fighting the garrisons of the airfield and the hill lost contact with each other. In the afternoon the garrison on the hill withdrew toward the summit; without reinforcements the commander lost confidence in continuing to hold, and withdrew after receiving approval.

At this time the German Western Group was also in great difficulty and was forced to stop its attack. At midnight fewer than 600 Germans, in a last effort with all their strength, made a sneak attack from the west and south flanks, and when they felt their way up onto the hill the British had already withdrawn. After daybreak the Germans, from the commanding ground, seized Maleme airfield at one stroke. The loss of Hill 107 directly affected the loss of Maleme airfield, and the loss of Maleme airfield in turn decided the outcome of the Battle of Crete!

On the morning of the 21st, Student air-dropped the 600 paratroopers stranded at the airfield onto Maleme airfield. At 16:00 the 5th Mountain Division arrived by aircraft in succession, and by sunset a regiment of the 5th Mountain Division had landed by air; German strength clearly increased, and the battle situation began to turn in a direction favorable to the Germans. The British communications system was severely damaged under the fierce German air raids, and Freyberg was not informed in time that Maleme airfield had been lost, missing the good chance of retaking it. When he learned of the situation at Maleme he ordered a counterattack overnight. Unfortunately the order was not transmitted in time, and the British launched their counterattack only at dawn on the 22nd. On the road near the airfield they were fiercely attacked by German aviation, and the counterattack did not succeed.

At Rethymno and Heraklion the Germans still had no turn of fortune, and even Colonel Sturm, commander of the 2nd Parachute Regiment who was commanding the fighting at Rethymno, was captured in battle. After dawn on the 23rd the German air force forced the British navy to withdraw to Alexandria. The Germans then shipped heavy equipment and troops to Crete by sea, and the battle situation on the island turned still further in the Germans’ favor. On the 24th the Germans completely occupied the Maleme area and began to attack toward Chania. Major General Ringel, commander of the 5th Mountain Division, arrived on the island and took over command of the Western Group. That day the Western Group and the Central Group linked up. On the 25th Ringel, commanding a regiment of the 5th Mountain Division, the glider assault regiment and the remainder of the 3rd Parachute Regiment, attacked Chania with all his strength.

On the 26th the Germans broke through the Chania defense line. On the 27th the Germans took the town of Chania. On the 28th the Germans occupied Suda Bay. At the same time an Italian reinforced regiment landed on the east coast of Crete. On the 29th the Germans occupied Rethymno and linked up with the airborne troops near Heraklion. On June 2 the Germans completely occupied Crete.

The airborne battle of Crete lasted 12 days and ended with the German occupation of Crete. In the campaign the Germans had about 4,000 killed and missing, among them Major General Süssmann, commander of the 7th Airborne Division, and 10,000 wounded, 14,000 casualties in all, and lost 220 aircraft, of which 179 were transports. The only German airborne division, the 7th Airborne Division, suffered huge losses in the campaign, with more than 5,000 casualties, nearly three-quarters of the whole division; the airborne troops that took part suffered 6,500 casualties in all, one-third of the total. Because of the German airborne forces’ huge losses in this campaign, Crete was therefore called the “graveyard of the German paratroopers.” British Commonwealth forces on Crete had 1,700 killed and 15,000 wounded; naval casualties were about 2,000, for a total of about 18,000. The Greek forces had about 6,000 captured and about 3,000 casualties, nearly 10,000 in all. Total Allied casualties were about 28,000. The British navy lost 3 cruisers and 6 destroyers sunk, and 1 aircraft carrier, 3 battleships, 6 cruisers and 7 destroyers damaged.

In this battle the Germans essentially achieved their campaign aim. But tactically speaking, the Germans were defeated. In the 12 days of airborne operations, although the British lost 15,743 men, of whom 1,742 died, 3 cruisers, 6 destroyers and 29 other vessels were sunk, more than 10 warships including an aircraft carrier were badly damaged, and 14,000 Greek troops were completely wiped out, the Germans also lost 14,000 elite airborne troops and more than 170 transports, which was devastating for the German airborne forces and a very rare occurrence in German history; more important, the Supreme Command of the armed forces, including Hitler and Student, the founder of the German airborne troops, began to doubt the role of airborne forces in war, with the result that the Germans never again used airborne troops on a large scale in any later campaign.

2. The Airborne Battles in the Normandy Landing Campaign

In the Normandy landing, the mission of the Allied airborne troops was to drop in shallow depth, 10–15 km from the coast on both flanks of the landing beachheads, to stop the reinforcement of the enemy’s reserves and to attack the German coastal defense positions from the flank and rear, in coordination with the landing from the sea. Because in the first 1–2 days the Allies would land only 6–8 infantry divisions, and only after a large beachhead on which armored divisions could deploy had been established would the armored divisions be put into action, if the Germans broke through the landing force’s defense line before the armored units came ashore it would bring catastrophe to the landing. The actions of the airborne troops at the start of the landing were therefore of vital importance to its victory.

The airborne units taking part were the US 82nd and 101st Airborne Divisions and the British 6th Airborne Division. These were all the Allied airborne forces in Europe. The US 9th Troop Carrier Command and 2 transport groups of the British forces undertook the air transport, with 1,800 transport aircraft and 1,200 gliders in all. The departure airfields were 15 airfields in southern England, and the drop distance was 200–250 km. Each airborne division was divided into three echelons, assault, follow-up and seaborne: the assault echelon, made up of the parachute regiments, would parachute in 5 hours before the landing; the glider infantry regiments formed the follow-up echelon and would land by glider 15 hours after the assault echelon had parachuted; and the tanks, armored vehicles and other heavy equipment in the division’s establishment and the remaining units formed the seaborne echelon, which would come ashore from the sea after the beachhead had been consolidated. The planned time of the airborne drop was 1:00 on June 6, and the landing time was 6:30 on June 6.

At 20:00 on June 5 the Allies sent out 2,775 bombers, which dropped 9,267 tons of bombs on the 96-km front of the Normandy coast where the landing was to be made, carrying out direct air fire preparation for as long as two hours. Because of the deepening darkness and the bad weather, the expected effect was not obtained, and the German defensive positions were suppressed only temporarily.

At 22:00 on June 5 the Allies sent up two batches of aircraft. The first batch of 24 aircraft, at 1:10 on June 6, dropped over the broad area from Le Havre to Lessay 2,000 dummy paratroopers and a special small team of 8 men. As soon as the dummy paratroopers landed they automatically set off firecrackers simulating the sound of gunfire, and after landing the special team set up acoustic simulators that gave out pre-recorded sounds of gunfire, artillery, officers’ commands, soldiers talking and vehicles driving, creating the appearance of airborne landings everywhere. German troops in all places reported one after another to their headquarters, and for a time the German headquarters received a great many reports, some reporting that Allied paratroopers had landed and some reporting that the Allied air force had dropped dummy paratroopers; true and false were hard to tell apart and contradicted one another, which seriously interfered with and affected the judgment of the German command. The second batch of 26 aircraft, each carrying a 13-man air guide team, dropped at 0:16 on the 6th in each of the designated areas; apart from two teams that were wiped out by the Germans and one that did not arrive in time, the other 23 teams set up their guide signals on time, marking out the drop zones and making ready for the large-scale airborne drop that followed.

At 23:00 on June 5, the assault echelons of the 3 airborne divisions, 24 parachute battalions totaling 17,210 men, took off in 1,038 transport aircraft. Eisenhower himself went to the 82nd Airborne Division’s departure airfield to encourage the departing soldiers. On the vertical tail of every aircraft three white bars were painted as identification marks. The aircraft flew in dense formations of nine aircraft in triangular groups, in echelons of 36–45 aircraft, at altitudes of 1,500–1,800 meters; because of the bad weather on the way the formations deviated from the planned course and became confused. On arriving over Normandy they were also fired on by German antiaircraft weapons, so that the jump altitude rose from the planned 150 meters to 500 meters and the flying speed from 180 km/h to 330 km/h, and with ground wind speeds as high as 10–15 meters per second the paratroopers landed very scattered, and many were injured on landing. In addition, the Germans had beforehand opened the sluice gates of the Cotentin dam, and the river water flooded large areas of meadow; Allied air reconnaissance had not discovered that what was covered by green grass was no longer meadow but swamp, and quite a few paratroopers who were expected to land on meadows fell into the swamp. Although the paratroopers ran into a good deal of trouble on landing, they still went into action at once according to the plan.

The details of the fighting of the airborne divisions were as follows:

The assault echelon of the US 82nd Airborne Division was made up of the 505th, 507th and 508th Parachute Regiments and reinforced detachments, 6,800 men in all, commanded by Major General Ridgway, the division commander, riding in 369 transport aircraft. It planned to drop on the west bank of the Merderet River west of Sainte-Mère-Église, its mission being to seize Sainte-Mère-Église and control the bridges and crossings on the Merderet between La Fière and Chef-du-Pont, ensuring the passage of the US 7th Corps across the Merderet.

The 505th Regiment, commanded by Colonel William Ekman, planned to land on the east bank of the Merderet and use its 3 parachute battalions to seize La Fière, Neuville-au-Plain and Sainte-Mère-Église respectively. The 1st Battalion, because its aircraft deviated from the course and the drop was extremely scattered, found that after landing Major Kellam, the battalion commander, had gathered very few men, and on the way toward La Fière it was blocked by the Germans, the battalion commander and the acting battalion commander being killed one after another, and it did not complete its assigned task of occupying La Fière. The 2nd Battalion landed at the designated place; Lieutenant Colonel Vandervoort, the battalion commander, broke his ankle on landing, and had his soldiers push him on a hand cart so that he could persist in commanding; he assembled half the men and completed preparations for the attack on Neuville-au-Plain, and was just about to launch it when he received an urgent order from the regimental commander: since there was no news of the 3rd Battalion, to ensure completion of the regiment’s main mission of taking the important traffic hub Sainte-Mère-Église, the 2nd Battalion was to change its original mission and take the place of the 3rd Battalion in seizing this important objective. Vandervoort left Lieutenant Turnbull with 42 men to watch the enemy at Neuville-au-Plain, and himself led the rest at once south to attack Sainte-Mère-Église; Turnbull’s small detachment afterward fought stubbornly for 8 hours and beat back the German counterattack against the northern flank of Sainte-Mère-Église, ensuring that the main force firmly held the key Sainte-Mère-Église. The 3rd Battalion landed at the designated place; Lieutenant Colonel Krause, the battalion commander, assembled 180 men and, guided by local French people, under cover of night, seized Sainte-Mère-Église at one stroke by sneak attack, only unable to report to regiment in time because communications were cut; afterward, together with the 2nd Battalion that arrived, it organized the defense, beat back several German counterattacks, and firmly controlled this important traffic hub.

The 507th Regiment, commanded by Colonel George Millett, planned to land on the west bank of the Merderet, seize Bovans, and control the road leading from the northwest to the Merderet. Because the guide teams had been wiped out by the Germans and had not marked out the drop zones, most of the paratroopers came down by mistake in swamps; the 1st Battalion assembled only 100 men and attacked toward La Fière. Lieutenant Colonel Timmes, commander of the 2nd Battalion, assembled 50 men and attacked toward Enderville, but, because the force was too small, the attack failed and it was forced to go over to the defense on the spot. The 3rd Battalion landed extremely scattered and was quite unable to launch an organized attack. Although the regimental commander was captured the day after landing, Timmes, the 2nd Battalion commander, led all the remaining personnel of the regiment, concentrated near La Fière, in an all-out effort to seize the bridges over the Merderet; after several hours of fierce fighting they did not complete the assigned mission, but the regiment still seized several important heights, tied down German forces and disrupted the stability of the German defense.

The 508th Regiment, commanded by Colonel Lindquist, planned to land north of the Douve River, occupy Pont-l’Abbé and control the crossings on the Douve, with the 3rd Battalion as the division reserve. Because the transport aircraft were fired on by German antiaircraft fire during the drop, the paratroopers had to be dropped at high altitude and high speed, so that the paratroopers landed very scattered. Division commander Ridgway, who was later the US commander in the Korean War, recalled that after landing he neither met his subordinates nor, fortunately, met the enemy, and luckily soon assembled some of the divisional headquarters personnel, only the number of officers was far larger than the number of soldiers. He could only say self-mockingly: “I never saw so many officers leading so few soldiers into battle.” The 508th’s regimental commander and a few troops landed by mistake near La Fière and were at once sent by the division commander to the nearby crossing to take part in the fighting. The 1st and 2nd Battalions mostly came down in a strongly fortified German area and suffered heavy casualties; Lieutenant Colonel Batcheller, commander of the 1st Battalion, was killed, and Lieutenant Colonel Shanley, commander of the 2nd Battalion, led the remnants of the two battalions in a bloody fight and finally occupied the Chef-du-Pont crossing. The 3rd Battalion landed 1,600 meters southeast of the planned drop zone, the whole battalion very scattered, and spent the whole of the first day assembling its troops, and as the division reserve could not be put into action.

At 2 o’clock on the morning of June 6 the 82nd Division’s follow-up echelon of 220 men and some heavy equipment came in as reinforcement in 52 gliders; because of the thick cloud layer and fire from German antiaircraft guns, only half landed in the planned zone. In the afternoon another 1,174 men and some heavy equipment came to reinforce in 176 gliders, but the landing zone was controlled by German fire, and they were forced to land in other areas and could not join the division’s assault echelon. By dusk on June 6 the 82nd Division had dropped 8,100 men in all, with about 500 killed and wounded and about 750 missing, and had assembled about 2,000 men, occupying Sainte-Mère-Église and the Chef-du-Pont crossing, but had not completed all the division’s tasks. At 17:00 on June 7 it linked up with the troops that had landed from the sea.

The assault echelon of the US 101st Airborne Division was made up of the 501st, 502nd and 506th Parachute Regiments and reinforced detachments, 6,500 men in all, commanded by Major General Taylor, the division commander, riding in 432 transport aircraft. It planned to land north of Carentan, seize the 4 roads behind Utah Beach, and control the bridges and crossings on the Douve River.

The 501st Regiment planned to seize the bridges on the Douve with its 1st and 2nd Battalions, with the 3rd Battalion as the division’s reserve. Unfortunately the 1st Battalion came down exactly in a German anti-airborne area and suffered very heavy casualties, the battalion commander and company commanders being all either killed or captured; Colonel Howard Johnson, the regimental commander, personally commanded the battalion’s remnants, about 150 men, first occupying the lock at Carentan and then gathering some stragglers, in an attempt to seize the bridges on the Douve; on the way he was blocked by the Germans and unable to go on. Johnson used the regiment’s naval liaison officer to establish radio contact with the American cruiser Quincy at sea, one of the very few effective naval-land links that day, and after beating back the German counterattack with the cruiser’s gunfire, seeing that his force was too small to seize the bridges as planned, he directed the cruiser to bombard the bridges in an attempt to destroy them, but unfortunately the range was too long and it failed. Lieutenant Colonel Ballard, commander of the 2nd Battalion, assembled most of his men but, because of stubborn German resistance, could not seize the bridges either, and could only organize a defense relying on favorable terrain, so the regiment did not complete its mission. The 3rd Battalion, as the division’s reserve, had originally been the landing zone of the division’s follow-up glider echelon. The division commander, finding the landing of the whole division very confused, in order to ensure completion of the division’s main mission ordered the 3rd Battalion to seize Causeway No. 1 behind the beach at once. Under the command of Lieutenant Colonel Ewell, its commander, the 3rd Battalion occupied Causeway No. 1 at 8 o’clock on the morning of June 6 and beat back a German counterattack, and soon linked up with the troops landing from the sea.

The 506th Regiment, commanded by Colonel Robert Sink, planned to seize Causeways No. 1 and No. 2 and blow up the two bridges near Le Port. Because the regiment’s landing was in very bad shape, of its 81 transport aircraft only 10 dropped their personnel in the designated area, the rest deviating far from the target, the farthest by 32 km. The 1st Battalion’s commander assembled only 50 men, and on reaching Causeway No. 1 found it already occupied by the 3rd Battalion of the 501st Regiment, so he returned to regimental headquarters to await orders. The 2nd Battalion landed by mistake in the 502nd Regiment’s area; Lieutenant Colonel Strayer, the battalion commander, assembled 200 men, and, having lost his radio set and unable to contact regimental headquarters, still followed the established plan, reached Houdienville in the afternoon and seized Causeway No. 2. The 3rd Battalion’s mission was to seize or blow up the two bridges near Le Port; because the planned drop zone was flat ground and the Germans had made anti-airborne dispositions, the paratroopers who came down on the drop zone were fired on fiercely by the Germans as soon as they landed, and the battalion commander and deputy commander, among others, were almost all killed. Fortunately most of the aircraft deviated from their course because of faulty navigation and dropped their paratroopers outside the drop zone, narrowly escaping this disaster, but having lost their commanders they could not assemble; only Captain Shettle, the battalion’s operations staff officer, gathered 54 men, crossed the swamp, seized the two bridges at one stroke, and, as ordered, made preparations to blow the bridges, to blow them at once if German reinforcements were found.

At 1:20 on June 6 the 101st Division’s follow-up echelon of 152 men and heavy equipment such as antitank guns took off in 52 gliders and landed in the designated area at about 4 o’clock. That afternoon the second batch of the follow-up echelon, 157 men and supplies, came to reinforce in 32 gliders, and because of anti-glider posts set up by the Germans in the landing area the gliders suffered heavy losses. By dusk on June 6 the 101st Division had dropped 6,800 men in all, with 182 killed, 557 wounded and 501 missing, and had assembled 2,500; it had seized the 4 causeways behind the beach and the two bridges near Le Port, completed the division’s mission, and linked up in the afternoon of the 6th with the lead units of the US 7th Corps.

The assault echelon of the British 6th Airborne Division was made up of the 3rd and 5th Brigades, 4,300 men in all, commanded by Major General Gale, the division commander, riding in 237 transport aircraft. It planned to land northeast of Caen, seize the bridges and crossings over the Orne River and the Caen Canal, and destroy the German artillery battery at Merville.

The 3rd Brigade, commanded by Brigadier Hill, commanded the British 8th and 9th Parachute Battalions and the Canadian 1st Parachute Battalion; its mission was to destroy the Merville battery and occupy the 5 bridges over the Dives River. The mission of the British 9th Battalion was to destroy the German artillery position; because this battery was set in strongly protected works, it was hard to eliminate by either aerial bombing or naval bombardment, and the 4 150 mm guns of this battery posed a great threat to the landing forces on “Sword Beach,” so it had to be dealt with by the airborne troops before the landing. The commander of the 9th Battalion, considering that an attack by paratroopers alone would be rather difficult, asked that a glider-borne air-landing assault force be sent at the same time to cooperate in the operation, and this was approved. During the drop the battalion came under fierce German antiaircraft fire, the pilots deviated from the planned course to evade it, and all the paratroopers landed far from the target; the battalion commander assembled 150 men and came running from 3 km away; because the 9th Battalion had lost its signal equipment during the drop and could not mark the landing zone, the gliders that followed did not see any ground signals and had to land elsewhere. The battalion commander thus had to lead his 150 paratroopers into the fight alone; they blew open the barbed-wire entanglements, rushed into the battery position and engaged the Germans in hand-to-hand combat, and after fierce close fighting occupied the battery position at the price of more than half casualties. The British 8th Battalion and the Canadian 1st Battalion, because the transport pilots could not tell the Orne from the Dives in the dark, dropped all the paratroopers near the Orne; but the paratroopers quickly assembled and hurried to the Dives after landing, and the Germans, who had not discovered that Allied airborne troops had landed nearby, were lax in vigilance, and the paratroopers took advantage of the opening and seized the 5 bridges over the Dives at one stroke, completing the brigade’s mission.

The 5th Brigade, commanded by Brigadier Poett, planned to seize the Orne bridge and open up a landing zone to ensure the landing of the division’s follow-up echelon, the 6th Air-Landing Brigade. Division commander Gale had been deeply impressed by the air-landing assault the Germans had used in the early part of the war to seize the Belgian Eben-Emael fortress successfully, and decided to carry out a glider air-landing assault on the Orne bridge in just the same way. He drew 180 elite men from the whole division to form an assault force, with Major John Howard as its leader, to make the main attack by air-landing near the bridge, with the 7th Parachute Battalion dropping to support. Thanks to repeated rehearsals before the battle and the high skill of the carefully chosen glider pilots, the gliders carrying the assault force landed only a few dozen meters from the bridge, and the assault force took only 30 seconds from leaving the aircraft to launching the attack; the Germans were caught unprepared, and the assault force seized the bridge at the slight cost of only 2 killed and 14 wounded. The 7th Battalion landed 900 meters east of the Orne, immediately assembled and hurried to the bridge, joined the assault force, and together they built defensive works and held the bridge.

The first batch of the 6th Division’s follow-up echelon, 493 men and equipment in 98 gliders, landed at first light on June 6; because a strong wind was blowing on the ground during the landing, the tow ropes of 20 gliders were broken by the wind and they could not land. Of the second batch of 256 gliders, 246 landed in the designated area, bringing reinforcements and supplies to the 6th Division. The third batch of 50 gliders carried out an air-drop of supplies at midnight; they were fired on by German antiaircraft guns during the drop, so that the aircraft had to dodge the fire while dropping, and the paratroopers on the ground got only 20% of the supplies. Four small-scale supply drops made afterward were quite successful. The 6th Division dropped 4,800 men in all, with about 550 killed and wounded and about 350 missing, assembled about 1,800, completed the division’s assigned mission, and linked up at dusk on the 6th with the lead units of the British 2nd Army.

In the airborne operations of the Allied Normandy landing, more than 35,000 men were dropped in all, of whom 17,600 came by parachute, and 504 guns, 110 light tanks and more than 1,000 tons of supplies were also landed by air. More than 2,400 transport aircraft sorties and 1,130 glider sorties were used. In the fighting about 8,200 airborne troops were killed or wounded, 23% of the total number dropped, far lower than had been estimated before the battle. 42 transport aircraft were shot down and 510 damaged. The US 82nd Division occupied Sainte-Mère-Église and the crossings on the Merderet, the US 101st Division controlled the 4 causeways behind the beach and the crossings on the Douve, and the British 6th Division seized the Orne River bridges, and all of them quickly linked up with the forces that had landed from the sea and went on fighting as infantry divisions.

The reasons for the success of the Allied airborne operations were: first, effective camouflage and deception, which concealed the campaign’s intention and caused errors in the German command’s judgment. Second, emphasis on pre-battle training, with the officers and men taking part familiar with the situation in the combat zone and their own unit’s mission; the expected drop area per division was 36 square kilometers, whereas in fact the drop areas of the 82nd and 101st Divisions were as large as 100 square kilometers, and commanders at all levels assembled their troops while organizing the fighting, division and regimental commanders assembling only forces of battalion or company size, yet they still completed their main missions actively and flexibly.

This airborne battle also reflected quite a few problems. First, pre-battle reconnaissance was not thorough enough, which brought no small difficulties to the operation: for example, the German antiaircraft fire dispositions had not been ascertained, so that the transport aircraft came under fierce antiaircraft fire during the drop, were forced to increase their flying speed and altitude, and even deviated from their course in dodging the fire, resulting in extremely scattered landings of the paratroopers; or again, that Neuville-au-Plain was a German pre-set anti-airborne area had not been established, so that the paratroopers dropped in that area suffered enormous casualties. Second, the guide teams set off too late, and, with the bad weather and German resistance, did not have enough time to set up their equipment and carry out their work, which to a certain extent affected the drop of the follow-on troops. Third, the airborne troops’ accompanying firepower was too weak, making it hard to resist enemy armored forces, and in addition the paratroopers landed scattered, in some places even mixed up with the enemy, and could not get effective naval and air fire support, which left some units in the predicament of being isolated and unsupported. Fourth, communications were too poor, and commanders could not learn the specific situation of their units or the progress of the fighting and could command only by their own experience, so that division-level combat in fact became battalion-level combat, reducing the power of the airborne assault.

Although the Allied airborne operations had quite a few problems, they still achieved great success. In the very first period of the landing the Allied airborne troops seized vitally important traffic hubs, bridges and beach roads, destroyed German artillery positions, disrupted the stability of the German defense, and tied down the German reserves, putting the Germans in a passive position and creating the conditions for victory in the landing.

3. Operation Market Garden

Operation Market Garden was an airborne operation launched by the Allies on September 17–25, 1944, in the late period of the Second World War, whose purpose was to coordinate with the rapid breakthrough of ground armored forces.

On September 17, 1944, the American and British air forces used almost the whole of their air strength, including more than 5,500 transport aircraft, 2,596 gliders and more than 8,000 fighters and bombers, and dropped at three places at the same time more than 35,000 men, 568 guns, 1,927 vehicles and 5,230 tons of supplies, launching the second largest airborne operation in the history of human warfare.

Operation “Market Garden” consisted of two operations, “Market” and “Garden.” “Market” referred mainly to the airborne operation, and “Garden” to the operations of the ground forces. The whole operation was commanded by the British. Half an hour after the first airborne troops dropped, at 14:15 on the 17th, Lieutenant General Horrocks, commander of the British XXX Corps, ordered the units carrying out Operation “Garden” to attack, and the Guards Armoured Division, led by the Irish Guards, began to attack the 5 battalions of German defenders to its front, with the 43rd and 50th Divisions following behind the Guards Armoured Division and advancing several miles quickly. The German Kampfgruppe Walther, which was defending its positions in front of XXX Corps, was taken by surprise, and the vanguard of the Guards Armoured Division attacked along the highway and split the Kampfgruppe in two; the German defense line began to collapse and withdrew to both sides of the road.

Yet the scales of fate seemed to tilt toward the Germans from the beginning. Because of an intelligence error, Montgomery had no idea at all that in the area where the Allies were to land the Germans had already deployed two panzer divisions of the SS 2nd Panzer Corps and part of the First Parachute Army. The Allied paratroopers happened to drop right above German armored troops, and the Americans jumped from high altitude, with an average jump altitude of 366–457 meters, far higher than the standard jump altitude of 244 meters in the Second World War. German antiaircraft guns fired continually at the drop zones, and many men were shot dead by the Germans before they even reached the ground.

After the 101st Airborne Division dropped in the Veghel area, on the same day it seized the nearby bridge over the Wilhelmina Canal to the south and took the town of Zon; on the 18th it linked up with the ground vanguard and also took Eindhoven. The 82nd Airborne Division dropped in the Grave area, and on the same day seized the Maas River and Maas–Waal Canal bridges; on the 19th it linked up with the ground vanguard, and on the 20th, before sunset, it seized the Waal River bridge near Nijmegen. The two airborne divisions suffered 3,542 casualties before they linked up with the ground forces. Because the front line was drawn out and the advance of the armored forces stagnated, Allied supply had to be reduced again and again. The 101st and 82nd Airborne Divisions held the front line for more than two months and were not pulled back; in the 10 days of Operation “Market” they suffered nearly 10,000 casualties. On September 27, after 10 days of bitter fighting, the Allies had to admit that Operation “Market Garden” had failed completely. In this operation the Germans suffered only 3,300 casualties, while the Allies lost more than 17,000. Among them, the US 82nd Airborne Division suffered 3,400 casualties and the 101st Airborne Division 3,800. The British 1st Airborne Division and the Polish Parachute Brigade, which were assaulting at the very front and were responsible for seizing the Arnhem bridge, suffered still heavier losses because they received no help of any kind. Of the 1,000 airborne personnel of the Polish Parachute Brigade, nearly 700 were killed or wounded. The 1st Airborne Division suffered nearly 7,000 killed, wounded and captured, and fewer than 2,000 men succeeded in breaking out from the encirclement of German tanks. After the battle, neither the US 101st Division nor the 82nd Division carried out any airborne operation in the remaining time of the Second World War. “Market Garden” thus also became the swan song of the large-scale airborne operations of the Allied elite airborne troops in the Second World War.









1. Now generally known as the Lufbery Circle.



2. Besides the flower, the English word “Pansy” can also mean an “effeminate man.”



3. This is only the author’s personal view, noted here.



4. This is a short-range dogfight missile developed independently by Israel. It was the first air-to-air missile in the world to use a dual-thrust motor, has a fairly long range (0.5–15 km), has extremely high maneuvering overload (up to 56 G), and uses a “shortcut” guidance strategy.





Chapter 15 — The Emergence and Development of Beyond-Visual-Range Air Combat Tactics

June 17, 1965 was an ordinary Thursday, but for the development of air combat tactics this Thursday was not ordinary. That morning, 2 F-4B fighters of a US Navy carrier-based aircraft squadron, which had taken off from the aircraft carrier Midway stationed in the sea area off Vietnam, over northern Vietnam, at a distance of 12–18 km from the other side, used 2 AIM-7 “Sparrow” air-to-air missiles in a head-on attack to shoot down 2 MiG-17 fighters of the air force of the Democratic Republic of Vietnam. In this air combat the pilots attacked the other side’s aircraft (by launching missiles) from beyond visual range (Beyond Visual Range, BVR) and obtained results, which was a first in the history of air combat. This battle showed that it was possible to carry out beyond-visual-range attacks in air combat.

In the air combat history of as long as 50 years before that day, without exception the target aircraft had been within the visual range of the attacking aircraft’s pilot. The pilot observed the target with his own eyes, flew the aircraft, and shot the target down with the aircraft’s onboard weapons; this kind of air combat is called within-visual-range air combat. All air combats that had occurred before that day belonged to within-visual-range air combat. The air combat that occurred on that day belonged to beyond-visual-range air combat, and the tactics used were beyond-visual-range attack tactics. This battle opened the way for carrying out beyond-visual-range attacks.

The stage of beyond-visual-range attack tactics is the second stage in the development of air combat.


Section 1: The Material Basis of Beyond-Visual-Range Air Combat

From the second half of 1965, after the success of the above-mentioned beyond-visual-range air combat, the US Air Force quickly put new medium-range air-to-air missiles into the Vietnam War. By 1968, in 85% of the air combats of the US Air Force over Vietnam the “Sparrow III” medium-range missile was used, showing that the US Air Force was applying beyond-visual-range attack tactics more and more. But because some important problems of beyond-visual-range air combat remained unsolved at that time, the results were not ideal.

First, there was the question of how to detect the target before the other side, before entering the missile’s maximum range, and how to identify friend from foe quickly and accurately, which is the premise for carrying out a beyond-visual-range attack. In the Vietnam War US radar had a technical advantage, and detecting the target before the other side was no problem, but correctly identifying friend and foe was a problem. A few days after the beyond-visual-range air combat described at the start of this chapter, the US Air Force had several successive incidents of mistakenly shooting at its own fighters, which led the US Air Force to halt beyond-visual-range air combat urgently. The importance of identifying friend and foe in beyond-visual-range air combat can be seen from this. In theory there are two methods of identifying friend and foe: one is visual identification; the other is to fit all of one’s own aircraft with a friend-or-foe identifier. Visual identification looks like the simplest method, but it involves a series of problems: since a single aircraft that identifies the target visually has already missed the best launch time for a medium-range intercept missile, if a beyond-visual-range attack is still to be carried out there are only two ways, either to “let the target go farther” or to leave the target and then turn back to attack, which is obviously unrealistic. And having several aircraft cooperate in visual identification of the target not only makes the combat action extremely complicated but, more important, requires at least one fighter to close with the enemy aircraft, so that this fighter (or these fighters) often faces a very great risk. This in fact means that carrying out beyond-visual-range air combat by identifying targets visually does not work. Until all of one’s own fighters are fitted with reliable friend-or-foe identifiers, beyond-visual-range attack tactics are hard to apply universally.

Second, the launch procedure of a medium-range missile is rather complicated. For every missile launch the pilot must, according to procedure, complete 5 actions in turn, namely target discrimination and lock-on, radar mode switching, connecting the missile seeker, and so on, and the omission of any one, or failure to complete it, will cause the launch to fail. From determining the target to pressing the launch button takes about 4–5 seconds, and after pressing the button almost 2 more seconds pass before the missile completes ignition and launch. This means that, with the fighters of the two sides closing head-on at several hundred meters per second, and with the requirement to hit the other side before it comes into visual range, the launch must be completed when the two sides are still more than 30 km apart. Even an experienced pilot finds it hard, in the ever-changing course of air combat, to fly the aircraft, observe, judge the situation and complete the launch all at the same time, to say nothing of novices. Some novice pilots often missed the launch time. To raise the hit rate, pilots often fired at least two missiles at one target after confirming it, and some pilots would even fire all their missiles at one go, like firing unguided rockets. This practice led to the astonishingly low hit rate of US air-to-air missiles during the Vietnam War. In the air combats of the Vietnam War the US Air Force fired 589 “Sparrow III” missiles in all, and only 55 hit their targets, a hit rate of less than 10%. In addition, after the heavier and larger medium-range missiles were carried, the maneuverability of the fighter got worse, which in turn was unfavorable for air combat. Therefore, the appearance of the medium-range missile did not immediately set off a revolution in air combat tactics. Most air combat still used the traditional within-visual-range air combat tactics (tail-chase attack tactics and their evolved forms).


I. The Emergence and Development of Medium- and Long-Range Intercept Missiles

Medium- and long-range intercept missiles is the collective name for medium-range intercept missiles and long-range intercept missiles. A medium-range intercept missile is an air-to-air missile with a range of tens to over a hundred kilometers, and a long-range intercept missile is an air-to-air missile with a range of over a hundred or even several hundred kilometers. Because most of them use semi-active radar guidance (some use terminal active radar guidance) and have all-aspect, all-weather attack capability, and in combat are often launched in the “intercept” manner (that is, intercepting the target on the target aircraft’s flight path), medium- and long-range air-to-air missiles are also called intercept missiles.

The AIM-7 “Sparrow” missile is a medium-range air-to-air missile first developed by the US Navy in the early 1960s; because the range of its (early model) when fired head-on was 21.6 km, exceeding visual range, it is also called the world’s first medium-range intercept missile. It was this missile that was used in the air combat described at the beginning of this chapter. A few years later the second generation of medium-range intercept missiles appeared (for example America’s AIM-7F “Sparrow IIIB,” Russia’s R-27 and Britain’s “Sky Flash”). Like the first-generation “Sparrow” missile, these missiles also used a monopulse semi-active radar seeker, and not only had all-aspect intercept capability but also a certain anti-jamming capability and look-down/shoot-down capability.

From the 1970s on, the air forces of the various countries, especially the US Air Force, gradually made progress in solving the above-mentioned problems, and with the progress of the medium-range intercept missile itself, beyond-visual-range attack tactics gradually became the dominant tactics of air combat.

In June 1982, 1 “Sparrow” missile launched by an Israeli Air Force F-15 fighter shot down 1 Syrian Air Force MiG-25 fighter at a distance of tens of kilometers, once more attracting attention. But on the whole the hit rates of several second-generation medium-range intercept missiles were still not high, only 10%–20%.

In combat with medium- and long-range intercept missiles, the launching aircraft are often on crossing courses or in head-on attack, and the relative speed of the two sides is very great. The pilot therefore has very little time to judge the situation, aim and operate, which requires him to have superb flying skill and a calm head. The Israeli pilots’ skill was hard, which was the main reason they had the upper hand in the air combat of the Fourth Middle East War.

Among the several new medium- and long-range intercept missiles that appeared in the 1980s, America’s AIM-54A “Phoenix” long-range intercept missile is the most famous. Developed by the Hughes company beginning in the 1970s, it uses composite guidance, has all-aspect, all-altitude and all-weather capability, and has a maximum range of 200 km. Among the air-to-air missiles of that time, a maximum speed of over Mach 4 was very rare, and the AIM-54A was the first example. Its fairly high flight speed gave it the ability to intercept supersonic aircraft. In early 1983, during a joint exercise of NATO navies in the Caribbean, a “Harpoon” anti-ship missile fired by the “Blue force” at the US fleet was detected by an F-14 “Tomcat” fighter on fleet air defense duty. The “Tomcat” fired 1 AIM-54A, which intercepted the “Harpoon” at more than 100 km and destroyed it. During the Iran-Iraq war, the United States had sold the AIM-54A “Phoenix” missile, together with its carrier aircraft the F-14A, to Iran. The Iranian Air Force used it to shoot down 4 Iraqi fighters, including MiG-23s and MiG-25s, at over 100 km, which gave the Iraqi forces a great shock. In 1983, in further interception tests, 11 missiles were fired in all, and all 11 hit directly “Harpoon” missiles in flight, a hit rate of 100%. The maximum speed of the AIM-54A missile is Mach 4.5, its maximum practical altitude 30,000 meters, and its effective lethal radius over 15 meters. In the mid-1980s the US Navy was equipped with the AIM-54C, an improved version of the AIM-54A, whose performance was markedly better than the AIM-54A’s, for example in adopting an all-digital guidance and control system and in stronger anti-jamming capability.

Because of the successes in tests and in actual combat, besides continuing to develop new missiles and perfect those already finalized, the US forces from the 1980s began gradually to equip fighter units in large numbers with the medium-range intercept missiles already finalized. Among these, the units with the greatest number of missiles were the Navy’s: in 40 fighter squadrons it had equipped more than 960 fighters, each aircraft carrying 4–8 air-to-air missiles; and in 55 attack squadrons it had equipped 1,540 attack aircraft, each aircraft carrying 2–4 air-to-air missiles; the medium-range intercept missile most widely fitted was the AIM-7M “Sparrow” missile.

In addition, France’s “Matra” Super 530D missile and the Soviet Union’s AA-10 missile are also medium-range intercept missiles of excellent performance. The “Matra” Super 530D missile began to equip the “Mirage” 2000 fighter in 1986, is its standard weapon, and has look-down/shoot-down capability. The AA-10 missile has a multi-function radar seeker, which enables the carrier aircraft to track and attack 3–4 targets simultaneously at all altitudes. The AA-10 missile equipped MiG-29, Su-27 and other aircraft in the mid-1980s.

In the Gulf War of 1991, there were not many air combats between the aircraft of the two sides, but the AIM-7M “Sparrow” missile’s record was remarkable. According to data published by the US Department of Defense after the war, the multinational forces destroyed 38 Iraqi aircraft in air combat in all, of which 26, 69%, were destroyed by the “Sparrow” AIM-7M medium-range intercept missile; 10, 26%, were destroyed by the “Sidewinder” AIM-9L short-range dogfight missile; and the rest, 5%, were destroyed by aircraft cannon. In a local war of fairly large scale, the number of aircraft destroyed in beyond-visual-range air combat exceeded the number destroyed in within-visual-range air combat, which was a first in history, and it shows that beyond-visual-range air combat has matured. It can be said that 1991, the year of the Gulf War, was the “year one” of the birth of beyond-visual-range attack tactics.

From the 1980s the United States began developing the “Advanced Medium-Range Air-to-Air Missile” (AMRAAM), and test-fired it successfully in the autumn of 1989. This missile, designated AIM-120, has a range (see Figure 15.1) of 0.8–80 km. Besides having the main functions of the “Sparrow” missile, it uses a composite guidance method of initial command guidance + midcourse inertial guidance + terminal active radar homing, has a “fire and forget” capability, has a maneuver overload greater than 50 G, and has a multi-target attack capability. After improvement, it has now become the standard weapon of the fighters of the US Air Force and Navy and of the NATO air forces.


[Image — Figure 15.1: The AIM-120 missile. A photograph of a slender white missile with small cruciform fins at the middle and tail, against a dark background.]



As described above, the first problem to be solved in carrying out beyond-visual-range air combat is detecting the target before the enemy and identifying friend and foe quickly and accurately, and this often requires the help of airborne early warning (command) aircraft.



II. The Emergence of Airborne Early Warning (Command) Aircraft

The airborne early warning aircraft (Air Early Warning, AEW) is a reconnaissance, communications, command and control platform.

The most effective means of detecting targets today is radar. But radar has an obvious weakness in detecting targets: the range and quality of detection are limited by the curvature of the Earth, that is, there is what is commonly called a radar “blind zone,” and targets located within the blind zone often cannot be detected, or even if detected it is often already too late. To overcome this weakness of radar and reduce ground clutter, people conceived of installing a radar system on an aircraft, to detect targets from the air and then distribute and pass the target information on to command organs at all levels. This was the original intention in developing the airborne early warning aircraft.

The first to develop and equip airborne early warning aircraft was the US Navy. In the later part of the Second World War, in order to detect in time enemy aircraft that approached the fleet by exploiting the blind zone of shipborne radar, the US Navy installed the then fairly advanced surveillance radar on the small TBM-3W aircraft, which was the world’s earliest airborne early warning aircraft. After the end of the Second World War, in order to detect approaching low-altitude targets in advance in the air combats that might occur in local wars, the US Navy in the 1950s specially developed the E-1 “Tracer” carrier-borne early warning aircraft, whose early warning capability was greatly improved over the improvised early warning aircraft mentioned above. Afterward the famous E-2 “Hawkeye” carrier-borne early warning aircraft was developed. The E-2 is the US Navy’s main early warning aircraft in service today; it entered service in 1965, and those now in use are basically all E-2Cs. The aircraft has twin turboprop engines, a cruising speed of 500 km/h and an endurance of 5.5 hours. At a cruising altitude of 9,390 meters, its AN/APS-145 radar can monitor an airspace of 24 million cubic kilometers or a sea area of 388,500 square kilometers, has no look-down beam blind zone, and can give the fleet 25 minutes of early warning time. At the same time it can monitor, track and display 2,000 targets, and simultaneously command and guide 100 of its own fighters in carrying out air combat missions.

Because the transmitting power and antenna size of the radar on an early warning aircraft are both much larger than those of the small radar on a fighter, its ability to detect and identify targets is also much stronger than that of a fighter.

The countries and types that have early warning aircraft in the modern world are mainly: the US Navy is equipped with the E-2A, B, C and 2000 “Hawkeye” early warning aircraft, and the US Air Force with the E-3 “Sentry” early warning aircraft (see Figure 15.2) and the E-8 long-range radar surveillance aircraft; Russia is equipped with the A-50 early warning aircraft, and Israel with the “Phalcon” early warning aircraft, and so on.

From the day they were born, early warning aircraft have shown their skill in the several local wars after the war, repeatedly performing wonders and winning the favor of all countries.


[Image — Figure 15.2: The E-3 early warning aircraft. A photograph of a four-engine Boeing 707-type jet in flight with a large disc-shaped radar dome mounted above the rear fuselage and “U.S. AIR FORCE” lettering on the fuselage.]



Roughly speaking, airborne early warning aircraft can be divided into two major categories: high-performance large early warning aircraft and small early warning aircraft of moderate performance.

The high-performance large early warning aircraft is represented by the E-3A “Sentry” early warning aircraft, the current mainstay of the US Air Force. Since it is not limited by having to take off from an aircraft carrier, it uses the Boeing 707 as its carrier aircraft; its detection range is fairly long, reaching more than 400 km for low-altitude and ultra-low-altitude aircraft and 600 km for medium- and high-altitude targets, and it can give the forces 30 minutes of early warning time. It can detect 600 targets at the same time, identify 200 targets at the same time, and process 300–400 targets at the same time. Japan’s new-generation early warning aircraft E-767 is in fact the E-3A with the Boeing 767 as its carrier aircraft.

Russia’s A-50 airborne early warning aircraft is also a high-performance large early warning aircraft. Russia is also a major country that produces, develops and equips early warning aircraft, and its understanding of developing them was no later than the Americans’, but at that time the Soviet Union thought this idea had no future and shelved the development plan, and only in the early 1980s did it develop its first early warning aircraft, the Tu-126. Afterward the A-50 “Mainstay” early warning aircraft, with the Il-76 as carrier aircraft, replaced the Tu-126 and became the mainstay of the Russian forces. The A-50 is slightly inferior to America’s E-3 in the range at which it detects targets and in the number of automatic guidance channels, but its ability to identify low-altitude targets is slightly better. In addition, the computer on the A-50 can receive and store intelligence from satellites, which the E-3 at present cannot do.

Apart from the United States and Russia, a few countries also have the ability to develop early warning aircraft, and Israel is one of them. Israel’s “Phalcon” is the world’s first early warning aircraft equipped with phased-array radar, its airborne early warning ability is no less than that of the American E-3A early warning aircraft, and some of its performance even surpasses the E-3A.

Small early warning aircraft refers to early warning aircraft that are smaller in size, fewer in functions and moderate in performance, represented by Sweden’s “Saab-2000.” The price of a large early warning aircraft, often hundreds of millions of dollars, is hard for ordinary countries to bear, so some countries are actively developing early warning aircraft of moderate performance and lower price, and some medium and small countries, for example Sweden and the Netherlands, saw exactly this and developed small early warning aircraft such as the “Saab-2000” and the Dutch “Bird of Paradise” Mk2. These small early warning aircraft are smaller in size and often also fewer in functions. Sweden’s “Saab-2000” is in fact an airborne radar platform, and the radar images detected by the radar are sent through a data link to a ground command center for processing and analysis. Although the functions of these early warning aircraft are not as powerful as those of large early warning aircraft, they are the ideal choice for medium and small countries.

The onboard equipment of a modern airborne early warning aircraft broadly includes the radar detection subsystem, the friend-or-foe identification system, the electronic reconnaissance and communications reconnaissance system, the navigation system, the data processing system, the communications system, and the display and control system.

1. The Radar Detection Subsystem

Airborne early warning aircraft usually use pulse Doppler radar with look-down capability, which can detect and track high- or low-altitude, high- or low-speed targets in an environment of severe ground and sea clutter, and can process and display several hundred targets.

2. The Friend-or-Foe Identification System

The friend-or-foe identification system consists mainly of an interrogator and transponders. The interrogating antenna is usually integrated into the radar antenna, and while the radar detects, it interrogates the targets; the echoes of the targets are sent into the data processing system, and each scan of the antenna can interrogate 200 targets equipped with transponders; the comprehensively processed signals are finally input to the display and control console, so that the operators and commanders on board understand clearly the distribution of friendly and enemy forces within the detection range.

3. The Electronic Reconnaissance and Communications Reconnaissance System

It can detect, identify, locate and track all kinds of radar and communications signals, and is the main intelligence support means of the radar detection system.

4. The Navigation System

The early warning aircraft’s navigation equipment gives precise parameters such as the aircraft’s position, attitude and speed; these parameters are input to the computer data processing subsystem and give the radar subsystem a precise reference position, so that the information obtained by the various sensors can be accurately converted into the earth reference frame.

5. The Data Processing System

It enables the early warning aircraft to process and display several hundred targets quickly and accurately. Its core is a computer whose processing speed reaches millions or even several million operations per second.

6. The Communications System

It is divided into two parts, internal communications and external communications. The internal communications system establishes voice communications between the operators and the crew, and the external communications system, composed of several shortwave and VHF radios, can pass the large amount of information obtained to friendly aircraft in the air, ships at sea or ground command posts. Information can be passed in voice or digital mode.

7. The Display and Control System

The display consoles display the theater’s composite information in the format the operators require, for commanders and operators to control and command the battlefield, issue orders and carry out situation control. The display and control console has multiple functions such as search, intercept guidance, command and electronic reconnaissance.

Because large airliners and transport aircraft have large usable internal space, can install large amounts of electronics and the power and cooling equipment needed to keep them operating, and also have room to hold several radar operators, airborne early warning aircraft usually use large airliners or transport aircraft as the platform. Of course, for various reasons, for example the need to take off from an aircraft carrier or to reduce cost, there are also some that use medium or small aircraft or helicopters as the platform, but the early warning effect of such aircraft is usually not as good as that of early warning aircraft with a large aircraft as the platform.

By means of flight altitude, the airborne early warning aircraft can give better early warning and search effect and lengthen the allowable reaction time and elasticity. But, limited by the number of people and the equipment it carries, apart from providing the function of early warning, the airborne early warning aircraft can at most provide additional, very limited air command and control capability.

The airborne early warning and control aircraft, converted from large aircraft to hold more electronic equipment and command and control personnel, can be regarded as an enlarged and function-strengthened version of the airborne early warning aircraft. Besides placing the radar system on an aircraft, the airborne early warning and control aircraft can strengthen or replace the functions of some ground control stations and directly command aircraft in carrying out various missions.

Now the role of the early warning aircraft has expanded from simple long-range early warning to such functions as air command and guidance. In modern high-technology war, without the effective command and guidance of early warning aircraft it is almost impossible to organize large-scale air combat.

After several decades of development, nearly 20 countries (regions) in the world now have equipped about 300 early warning aircraft of more than ten types. About 80% of these early warning aircraft were developed and produced by the United States. At the same time, the United States is also the country that has equipped the most airborne early warning aircraft, about 55% of the world total. The early warning aircraft produced by Russia account for 10% of the world total. Israel has also begun to occupy an important position in airborne phased-array radar and electronic systems. Sweden and Brazil show a rising momentum in the field of light early warning aircraft.



III. The Development of Modern Fighters

The fighter is the launch platform of the missile, and the performance of modern fighters affects beyond-visual-range attack tactics.

Modern fighters, technically speaking, mean mainly fourth-generation [called third-generation by the Russian (Soviet) forces] fighters.1

Among the fourth-generation fighters now in service, America’s F-15 (see Figure 15.3) and the Soviet Union’s Su-27 fighter (see Figure 15.4) have the best performance and are two representative types. In addition, the American F-16 and F/A-18, the Soviet MiG-29 and China’s J-10 and other types also belong to the fourth-generation fighters.


[Image — Figure 15.3: The F-15 fighter. A photograph of a gray twin-tail, twin-engine fighter in flight, seen from above and the side.]



Compared with third-generation fighters, the greatest feature of the fourth-generation fighter is the high maneuverability it has. The basis of this performance is that the ratio of the thrust of the aircraft’s engines to the weight of the aircraft itself (thrust-to-weight ratio for short) is greater than 1.00. The thrust-to-weight ratios of second- and third-generation fighters are all less than 1. Among fourth-generation fighters, the F-15’s thrust-to-weight ratio is 1.163 and the F-16’s is 1.18, both greater than 1.00; the MiG-29’s is also greater than 1.00, and the Su-27’s is also greater than 1.00. Fourth-generation fighters can therefore perform all kinds of difficult maneuvers.


[Image — Figure 15.4: The Su-27 fighter. A photograph of a large twin-engine fighter flying beside the camera aircraft, seen from the side, with missiles carried under the fuselage and an extended refueling probe.]



The fourth-generation fighter was originally designed for within-visual-range attack, but because it met the time when medium- and long-range air-to-air missile technology had matured, the emphasis was changed to give equal weight to within-visual-range and beyond-visual-range attack. The greatest change was in its avionics system. Besides widely adopting fly-by-wire control and relaxed static stability design to raise its maneuverability, raising the level of avionics and integrating the original avionics equipment into an integrated avionics system became the main aspect of raising beyond-visual-range attack capability. The fourth-generation fighter uses a great deal of avionics system technology, including high-power high-performance radar and even solid-state active electronically scanned array (AESA) radar and all kinds of advanced communications systems and man-machine interface systems.

The fourth-generation fighter has another important feature, which is the mixing of large and small, of light and heavy, of far and near. The F-15 of America and the Su-27 of Russia mentioned above have very good maneuverability, a range of over 5,000 km, a combat radius of up to 1,500–2,000 km and a takeoff weight of over 20 tons, but the unit price of the aircraft is often tens of millions of dollars. To ensure both fairly good single-aircraft flight performance and a sufficient quantity of equipment for the forces, people adopted the method of mixing large and small, light and heavy, far and near. With the core of the above-mentioned high-performance fighters, a number of lighter fighters of somewhat lower performance, a range of about 1,000 km, a combat radius of 300–400 km and a much lower price, for example America’s F-16 and Russia’s MiG-29, are built, and their cooperation with the above-mentioned high-performance fighters forms one of the important features of the fourth-generation fighter.




Section 2: Units (Detachments) Carrying Out Air Combat Missions

At the very beginning of beyond-visual-range tactics, even when beyond-visual-range air combat tactics were applied, the units (sub-units) were still organized according to within-visual-range attack tactics.

Let us take the combat wing of the US Air Force, about which there is fairly more material, as an example.

The wing is the basic tactical unit of the US Air Force, commanding several squadrons, and usually supports operations at the level of an army division.

The wing has a fairly complete administrative management organization and combat support and logistic support systems. A typical air wing is usually organized with 1 operations group, 1 support group and 1 logistics group.

There are many kinds of organization of combat wings. There are mixed wings composed of several aircraft types, and also a certain number of wings of a single aircraft type. A mixed wing has fairly strong combined combat capability and, once there is a mission, can respond quickly. A single-type wing can, according to operational needs, at any time reinforce a mixed wing with a certain type.

The group is a level of command and management between the wing and the squadron, and the squadron is the basic organizational unit of the air force, usually made up of 2–3 flights. Depending on the aircraft type, a squadron is generally organized with 12–24 aircraft (most with 18, 20 or 24), and there are also electronic warfare squadrons with only 4 or 6. The number of aircraft in an organization is generally even, because the most commonly used combat unit of modern fighters is the two-aircraft element.

In a tactical fighter wing, the number of squadrons under it varies from 1 to 6, but most wings have 2–3 squadrons. The number of aircraft in each squadron also varies, most being 18 or 24.



Section 3: Single-Aircraft Air Combat in the Early Period of Beyond-Visual-Range Attack Tactics

After the end of the Gulf War, small-scale air combats still occurred from time to time in local wars. Although these air combats were small in scale, most of them were beyond-visual-range air combats.

On December 27, 1992, in the southern Iraq “no-fly zone,” a US F-16D fired 1 AIM-120A and shot down 1 Iraqi MiG-25 fighter.

On February 28, 1994, 4 “Galeb” fighters of the Bosnian Serbs flew into the Bosnian no-fly zone to bomb Muslim targets. Two NATO F-16 fighters rushed to drive them away. The “Galebs” ignored the F-16s’ repeated warnings, and so the F-16s fired 1 AIM-120 medium-range intercept missile and 3 AIM-9 “Sidewinder” short-range dogfight missiles and shot down 3 of them. Soon the last “Galeb” was also shot down with a missile by another F-16 that rushed to join the fight. The result of the air combat was 4:0, and it took 5 minutes.

What is worth noting is that at 3:15 on the afternoon of January 5, 1999, 2 MiG-25 fighters of the Iraqi Air Force quickly approached two US F-14 and two F-15 fighters patrolling the no-fly zone in southern Iraq. When the two sides were about 100 km apart, the fire-control radars of the Iraqi fighters were switched on, and before they could launch their missiles they were detected by the US fighters. The US fighter pilots fired their missiles first. Thereupon 4 missiles in all, the old “Sparrow” and the advanced AIM-120, flew together toward the Iraqi fighters. The Iraqi fighters also promptly discovered the great danger they faced, at once abandoned the attack, and flew at top speed out of the no-fly zone. The 4 air-to-air missiles the US aircraft fired lost their target at once. 15 minutes later, two US Navy F-14 fighters, while patrolling the airspace southwest of Baghdad, were again illuminated by the fire-control radars of two other Iraqi MiG-25s. Before the Iraqi aircraft’s missiles had been fired, the two US aircraft each fired an AIM-54 “Phoenix” missile first. But the two MiG-25s once again escaped and were safe and sound.

On the morning of February 25, 1999, 4 MiG-29 fighters of the Eritrean Air Force were patrolling in the air when they suddenly discovered 2 Ethiopian Su-27 fighters, and began to intercept. The Su-27 flight tried to disengage, but the MiG-29 flight quickly fired several AA-10 missiles. After discovering that the other side had launched missiles, the Su-27 flight at once maneuvered to evade and successfully avoided the AA-10s. The leader of the Su-27 fighters decided to counterattack. The leader’s pilot fired several AA-10 missiles in succession at the MiG-29 flight, but the missiles did not hit any one of the MiG-29 fighters. Because the range was already close, the Su-27 flight turned to firing AA-11 short-range dogfight missiles. Soon one MiG-29 was shot down.

Afterward experts concluded from analysis that the fundamental reason for the missiles’ misses was that the missiles had been launched at too great a distance from the target. Apart from the “Sparrow” missile being rather old, the AIM-54 “Phoenix” missile, the AA-10 missile and the AIM-120 missile among the above missiles are all rather advanced. These missiles have a fairly high success rate when attacking targets within a range of 30 km. The AIM-120 missile in particular can be called the “air combat killer” of the 1990s, and it successively shot down the other side’s combat aircraft several times in the Iraqi and Bosnian no-fly zones. But if the launch distance is too great (over 40 km), especially when launched in a tail chase behind the enemy aircraft, since the fuel on the missile is less and less and its speed slower and slower, it is powerless in striking a fast-moving target. The MiG-25 fighter was by no means an idler; its maximum speed can reach Mach 3, and it can fly fast for a fairly long time. The AIM-120 could at first still pursue at Mach 4, but after flying a certain distance its speed became slower and slower, and finally it could only look on helplessly and in the end self-destructed.

Having summed up these lessons, on January 17, 1999, in the Iraqi no-fly zone, 1 US F-16C fired 2 AIM-120As and again successfully hit 1 Iraqi MiG-29 fighter.

Perhaps the air combat that occurred over the Federal Republic of Yugoslavia in March 1999 better embodies the characteristics of beyond-visual-range air combat.


I. A Typical Case

On March 24, 1999, a MiG-29B flown by Iljo Arizanov took off at 7 p.m. from Niš airfield, not Batajnica, toward the NATO aircraft. Niš is closer to the front (NATO came from the south) but is not the main military airfield; it is also the local civil airport. The forces of the Federal Republic of Yugoslavia stationed auxiliary units there, mainly transports and attack helicopters. To extend the defense, the 127th Fighter Squadron sent some MiG-29s there.

Arizanov detected a NATO group with his radar: a cover force of US F-16CJ light fighters and F-15C heavy fighters. He did not know that they were covering F-117s and B-2s (even the F-15C pilots could only know that the stealth aircraft were nearby, not detect them). He locked on the first target and fired a missile; neither side claimed a hit. Then there was a violent explosion at his tail, and seeing the flames in the rear-view mirror, he ejected.

Dejan Ilić’s MiG-29B also took off from Niš and attacked the same group, but he did not notice the F-15C approaching; when the SPO-15 radar warner finally sounded, it was already the “death whistle” of AIM-120 terminal guidance. There was no time to evade; a violent explosion shattered even the canopy. Surprisingly, the MiG-29 was not entirely out of control; he flew at a slow Mach 0.5 toward Priština airfield (in Kosovo) and made a forced landing. He later said, “The cracked canopy withstood the wind pressure without collapsing further; otherwise I would have had to eject.” The next day this MiG-29B, with one engine destroyed by the AIM-120, took off again on the other engine and flew to Golubovci airfield in Montenegro. The media had earlier wrongly reported that it had been shot down by friendly ground antiaircraft fire.

The “kills” of these two MiG-29Bs (in fact only the first was truly shot down; the second still landed) were credited respectively to US fighter pilot Rodriquez and to the F-15C of his wingman Shower.

The two F-15Cs belonged to the 493rd Squadron of the 48th Tactical Fighter Wing and flew from Cervia airfield in Italy, west of Serbia and northwest of Niš. They formed an 8-aircraft escort flight with F-16CJs, covering 10 F-117s and 2 B-2s, to clear possible air threats before these aircraft entered the airspace of southern Yugoslavia.

The moonlight was at 50% and the sky was clear. On entering the area they heard someone on the radio claiming a kill (although later official reports say that nobody had yet shot down an aircraft), and their nerves tightened. Their radar showed unidentified fighters taking off from Batajnica. They turned toward this group to protect the stealth bombers.

The danger of protecting stealth bombers is that you cannot know where they are. Wingman Shower fired 2 AIM-120s first, and they missed (a covered F-117 pilot later told him, “The only sign I noticed that air combat was going on was that the two missiles you fired actually flew right over my head!”). By tactics he should have turned away after launch, but since Shower could not tell where the F-117s were, fearing a collision he kept flying toward the MiG; at 10 km he fired a third missile and shot down the MiG (the F-117 pilots could see, by the missile’s flash, the F-15C and the MiG-29 7,000 ft below). This aircraft (the first, widely recognized kill) crashed 40 km from Batajnica airfield.

The mission was expected to last 1 hour, yet a MiG-29 was down within minutes. Soon Rodriquez “hit” another MiG south of Serbia, which NATO then believed was the second kill but which in fact landed successfully. Later, near Belgrade, an F-16 flight (possibly Dutch F-16AMs) found 3 MiGs taking off and turned north to intercept; Shower locked on at close range and fired 1 AIM-120, evaded, circled back and locked on again, but being too close to Belgrade’s SAM network, he gave up (by now Shower must have fired all his AIM-120s: 2 missed in the first attack, the 3rd hit, the 4th missed in the second attack, so he probably tried to fire Sidewinders).

Nebojša Nikolić’s MiG-29 took off from Batajnica (the base of the 127th Fighter Squadron) at 8 p.m.; it was not the first target seen by the F-15Cs. He locked on 1 target and launched; believing that he had hit it (no NATO fighter was lost), he switched to a second target, but immediately became the target of a Dutch F-16AM. He believed that he evaded the first missile but was hit successively by the 2nd, 3rd and 4th, and even though his MiG-29 had lost combat capability and the cockpit was filled with smoke, NATO fighters kept firing air-to-air missiles mercilessly; he kept control for a while before bailing out.

This MiG-29 is believed to have been shot down by the F-16AM numbered J-063 (US serial 86-0063) of the Dutch Air Force’s 322nd Squadron; the pilot’s name was withheld for security reasons. It was the first air-combat kill by the Dutch Air Force since the Second World War.

The Dutch had dispatched 8 F-16AMs, together with 8 F-16OCUs (early-purchased F-16As, not upgraded to MLU standard) and 8 Belgian F-16As, stationed at Amendola airfield in Italy (south of the Federal Republic of Yugoslavia). Because the F-16AM was far stronger (it can fire the AIM-120 and carry LANTIRN pods, and has an IDM data link), 5 of the F-16OCUs were later replaced by F-16AMs. On the night of March 24, 4 F-16AMs took off at 7:30 p.m., and at about 8 p.m. they were notified by the early warning aircraft to intercept 3 MiG-29s near Belgrade. The first two F-16AMs flew too far on their course, so the latter two attacked. An unnamed F-16 pilot detected, at 8:50, a MiG-29 circling at low altitude below; at 18 km he fired 1 AIM-120 and, per standard tactics, turned sharply away 5 seconds later. Thirty seconds later the pilot looked back and saw the flash of the explosion, and the controller on the AWACS saw the blip vanish.

Afterward the Dutch Air Force released the HUD tape: this F-16 had fired only one missile. So Nikolić probably noticed the F-16’s radar search and lock-on, hurriedly evaded and thought he had evaded one missile, but in fact that AIM-120 hit only 30 seconds later. His claim of being hit by multiple missiles may have been an illusion caused by a chain of explosions, or by control-surface failures that made the aircraft shake violently. Also, although he claimed that he had found and attacked a target before being shot down, NATO records show that he circled at low altitude near the airfield; apparently he fired at who-knows-what on takeoff and did not climb to the combat altitude of the NATO fighters.

Ljubiša Kulačin’s MiG-29 was Nikolić’s wingman and took off as cruise missiles were flying toward their airfield. But with a sudden radar interference (it is unclear whether it was electronic jamming or a malfunction), and unable to find the leader by eye, he was flying alone. Suddenly he found himself illuminated by radar and turned sharply back toward the airfield. The illuminating radar may have been that of US F-15C pilot Shower, who shot down the first MiG; probably because Shower locked on at close range, it triggered Kulačin’s radar warner, and he escaped one AIM-120.

Predrag Milutinović’s was the 3rd MiG detected by the NATO early warning aircraft taking off from Batajnica at 8 p.m. He said that at about 8:18, one of his “certain important equipment” suddenly malfunctioned, leaving him unable to tell whether he had been locked on, so he decided to aim at the nearest target and, if possible, shoot down an enemy aircraft before being shot down himself. After firing one small missile (possibly an AA-11), he made the smallest possible turn, but still did not escape the fate of being hit by a missile.

Strangely, the Dutch Air Force claimed only one enemy aircraft hit. If Predrag Milutinović was shot down by that AIM-120, then who shot down Nebojša Nikolić? Or did those two Dutch F-16AMs fire more than one AIM-120 and shoot down more than one MiG-29? What is strange is that such a glorious deed has nobody coming forward to claim it.

If those two F-16AMs really fired only one missile, then what shot down the other MiG-29 may have been another missile, or it may even have been accidentally hit by ground antiaircraft fire. If we temporarily rule out ground antiaircraft fire, there were 4 fighters that claimed to have fired missiles at that time and place: besides the F-16AM, there was one from Shower, and Predrag Milutinović and Nebojša Nikolić each also claimed to have fired one missile. Is it possible that the two of them, or one of them, was actually hit by someone else? Or was it that the AIM-120 evaded by Ljubiša Kulačin (fired by Shower’s F-15) just happened to find a second fall guy and shoot it down? That remains for the government of the Federal Republic of Yugoslavia to investigate.

After being beaten for many days in a row, the MiG-29 “Knights” squadron decided to strike back. On March 26, MiG-29Bs flown by Slobodan Perić and Zoran Radosavljević flew into Bosnian territory. Their real target is unknown, but from the fact that the aircraft carried no air-to-ground munitions it can be seen that they probably intended to make a surprise attack on roaming US early warning aircraft or tankers. The Federal Republic of Yugoslavia claimed that Slobodan Perić successfully shot down 1 F-15E, but there was no report of any NATO F-15E being shot down or damaged. The Federal Republic of Yugoslavia did not reveal much information about the counterattack by these two pilots.

These two MiG-29s were originally recorded as having been shot down respectively by US F-15C pilot Jeff Hwang (Jeff Hwang is of Chinese descent), callsign Claw, and his wingman J. McMurray, an F-15 pilot with the callsign Boomer. The wingman’s aircraft, 84-0014, had during the Gulf War belonged to the 53rd Tactical Fighter Squadron of the 36th Fighter Wing, and on a no-fly-zone patrol mission after the Gulf War, on March 20, Danesky had shot down an Su-22 with it. An Iraqi flag was therefore already painted on the aircraft, and after this air combat a Serbian flag was added.

However, the US Air Force recently announced that both MiG-29s were shot down by aircraft 86-0156 flown by Jeff Hwang, so the Serbian flag on 84-0014 was erased and one more was added to 86-0156, making it the only “double-kill” fighter of the Kosovo War.

These two pilots then belonged to the 493rd Squadron of the US 48th Tactical Fighter Wing, so in this conflict the squadron shot down 3 MiG-29s in all and damaged 1.

Their mission that day was to fly a combat air patrol over Bosnia-Herzegovina, callsign “Dirk,” from 3 p.m. to 7 p.m. local time. At 4:02 the leader’s radar detected a target 70 km away flying south at high speed, at an altitude of 7,000 feet and 600 knots, and they asked the early warning aircraft to help identify the target, but the early warning aircraft had not found it.

Interestingly, the early warning aircraft kept “discovering” friendly aircraft operating to their west and reminding them to take note, yet never saw the target flying south along the border. Jeff Hwang led his wingman toward the eastern border: if “that” target tried to dash in westward, they could intercept it early. But on nearing the border the F-15Cs had to turn back to the southwest to continue their “orbiting” combat patrol. Expecting the target to keep flying south, Jeff Hwang notified the combat patrol flight to their south to beware of it.

After 60 seconds, that is, after flying back nearly 18 km, they turned east again, “turn hot,” that is, “point at the threat.” To their astonishment, both saw on their radar screens that the target was no longer heading south but, at an altitude of 23,000 feet, had turned west and was flying head-on toward the Bosnian border; only then did the early warning aircraft finally discover the target.

The US Air Force has not made public the data on that air combat, but a Hungarian amateur radio enthusiast intercepted the conversation between the airborne controller of the early warning aircraft and the F-15 pilot on the air combat mission, Jeff Hwang.2

Magic 77 (callsign of the early warning aircraft): … Bogey (target, possibly an enemy aircraft) Zero-two-zero (bearing 020), forty-five (range 45 nautical miles), westbound (heading west), twenty thousand (altitude 20,000 feet), radar track.

Jeff Hwang, very displeased, indicated that they had known this long before, and used the code phrase “Purple Onion” to ask the early warning aircraft for permission to attack.

Dirk 1 (callsign of the F-15 flight leader): I’ve got a contact there, I’m hot (heading toward the target), request Purple Onion.

The early warning aircraft answered “Wait” and then said no more.

Magic 77: Stand by.

Unable to get an answer from the early warning aircraft, Jeff Hwang identified the target himself (it is unclear whether by eye or by other means) and reported the bearing of the “enemy aircraft.”

Dirk 1: Two bandit (two enemy aircraft; note that “bandit” is used here, meaning he has already determined that the target is an enemy aircraft), MiG-Twenty-nine, One-four (bearing 014), forty-five (the target has by now been identified as a MiG-29, yet it is still 45 nautical miles away, so it seems it was not discovered by eye), twenty-three thousand (23,000 feet; the altitude has changed little).

But the early warning aircraft still could not confirm it as an “enemy aircraft” and continued to call it a bogey.

Magic 77: Magic, the same contact Bogey Radar, twenty-two thousand.

But Jeff Hwang had already decided to ignore the airborne controller, who was always half a beat slow, and directly ordered his wingman to prepare to attack.

Dirk 1 (leader): Dirk 2, threat hostile (enemy aircraft), hostile.

The wingman, on orders, prepared to attack.

Dirk 2 (wingman): Dirk 2, engaged there.

Jeff Hwang noticed that the target was maneuvering away toward the north, possibly attempting to circle around to the rear, and reminded his wingman to take note.

Dirk 1 (leader): Bogey, bandit maneuvering northbound.

The wingman also saw the target’s movement on his radar screen and reported that he was closing.

Dirk 2 (wingman): Two shows same. Two’s engaged.

Jeff Hwang considered the situation urgent, but the early warning aircraft’s controller was still half a beat slow, saying that the early warning aircraft was not scanning the border area attentively and that he could not be sure there were no other enemy aircraft behind this target. So he told his wingman to keep closing while he himself dropped his radar lock and switched to a wide-angle 120-degree scan mode to search the sky.

Dirk 1 (leader): Press (orders the wingman to get ready while he goes off to do something else).

While the leader performed the wide-angle scan, the wingman reported the target’s latest status.

Dirk 2 (wingman): Zero-five-five (bearing 055), Twenty-four (already closed to 24 nautical miles), BRAA, Twenty thousand (altitude still 20,000 feet).

At this time the target kept flying toward the northwest, so the Dirk flight also turned 30 degrees to the northeast in order to cut in front of the target. Because the leader was on the outside of the turn (the right side), he gradually fell behind the wingman. Jeff Hwang turned on his afterburner to catch up with his wingman, and ordered his drop tanks jettisoned (to reduce drag) and his weapon safeties switched off.

Dirk 1 (leader): Combat one (combat status one: jettison unnecessary external loads), Arm Hot (safeties off).

The early warning aircraft finally discovered that the target was flying north and reminded the F-15s to take note.

Magic 77: Maneuvering north, Twenty-four thousand (24,000 feet).

The early warning aircraft suddenly discovered that “that” target was in fact a two-aircraft element and hurriedly reminded the F-15s.

Magic 77: Do you show two contacts?

Dirk 1 (leader): Copy (understood), two contacts (two targets), Sir?

The wingman, who had been keeping in attack status all along, fired one AIM-120 at a range of 36 km.

Dirk 2 (wingman): Fox 3 (AIM-120 launched) eighteen thousand (the enemy aircraft’s altitude is 18,000 feet).

Jeff Hwang, as soon as he finished the wide-angle radar scan, also hurriedly switched the radar back to aim at the target, rushing to shoot down the other enemy aircraft. Unlike firing the Sparrow missile, firing the AIM-120 only requires maintaining the “track-while-scan” state, but to raise the data refresh rate the F-15 has a special “High Data Track While Scan” (HDTWS) mode. Jeff Hwang had originally locked on to the enemy aircraft, switched back to HDTWS mode at a range of 30 km and fired the first missile, and immediately followed with a second.

Dirk 1 (leader): Dirk 1 Fox six [this is the pilot joking; according to US military regulations, firing two AIM-120s should be called as two “Fox three”s in a row, but he simply called “Fox six” (two times three is six). Heaven knows whether his phrasing meant he fired two AIM-120s (Fox Three) or three AIM-7s (Fox two)?]. Lead Trail (the wingman follows. Before the Vietnam War, US formation tactics always had the wingman follow the leader, but from the course of this air combat it can be seen that the wingman, who has the better attack position, flies the guidance himself and takes the lead in launching the attack, while the leader instead is responsible for covering and watching for other enemy aircraft, and after the attack keeps following the wingman to cover his rear).

In beyond-visual-range air combat, after the missile is fired it still takes quite a long time before it hits the target, and during this time everyone is watching the enemy aircraft’s movements.

Magic 77: One bandit, turning hot (the enemy aircraft is rushing toward you. Note that only now did the airborne controller of the early warning aircraft change his wording and say that it was an enemy aircraft). Dirk, Magic, zero forty-one.

Since the enemy aircraft was heading toward them and was expected to be trying to launch missiles, when the two sides had closed to 18 km the F-15 leader asked his wingman to check whether he had been locked on by the other side’s radar.

Dirk 1 (leader): Dirk 1, Naked (the radar warner’s screen shows nothing)?

Dirk 2 (wingman): Dirk 2, Naked.

Dirk 1 (leader): Dirk. Let’s go pure (Pure means “pure pursuit,” that is, pointing the nose at the target. Correspondingly there are also Lead: lead pursuit, pointing in front of the target, and Lag: lag pursuit, pointing behind the target).

Dirk 1 (leader): ? een thousand (the transmission here is unclear; he should be reporting altitude). nose-8 miles (the enemy aircraft is 8 nautical miles dead ahead).

Dirk 1 (leader): Dirk 1, Tally ho (target sighted by eye), nose seven (7 nautical miles in the direction of the nose).

Finally the flash of the exploding MiGs was seen, and the pilot’s voice rose by several semitones at once.

Dirk 1 (leader): Splash 2, Splash 2, MiG-Twenty-nine (two MiG-29s shot down). Bullseye three-six-zero, thirty-six [Bullseye refers to a reference point; usually a conspicuous place is chosen as the reference point. So what is said here is “at the place at bearing 360 and range 36 nautical miles relative to the reference point” (two MiG-29s were hit)].

In the Gulf War the quality of the Iraqi MiG-29 pilots was rather disappointing: in many air combats few of them were able to detect US fighters, and they did not even know to evade when they had been targeted by Sparrow missiles. By contrast, the pilots of the old-style MiG-25 fighter were unexpectedly valiant; not only did they evade US missiles as if playing squash, they could even, relying on high speed, force their way close to US fighters again and again. This may be because Iraq at first probably had new pilots take over the new fighters rather than thoroughly experienced pilots. Veteran pilots are mostly accustomed to old-style fighters, and when flying new-style fighters may instead fall into danger because they cannot shake old habits. New pilots, trained on the new fighter from the beginning, naturally find it easier to get into the swing of things, but their drawback is that, however familiar they are with the fighter, they lack the combat experience of old pilots.

The air defense forces of the Federal Republic of Yugoslavia were opponents that Western countries rather respected. The quality and training of the FRY’s ground air defense forces and air force pilots were much better than the Iraqis’. From the records of these few air combats it can be seen that at the very least they understood the principle in beyond-visual-range air combat of “if the situation is wrong, evade first and sort it out later,” which made them more troublesome opponents in beyond-visual-range air combat.

Unfortunately, the FRY’s opponent this time was not the “Sparrow” used in the Gulf War but the AIM-120 missile. The biggest difference between the AIM-120 and the “Sparrow” missile is that after launch it does not require the fighter to keep guiding it. Because the AIM-120’s motor has a large impulse and it flies fast, the other side’s reaction time is shortened, so when launched at what would be the midcourse range of a “Sparrow” missile it can rely entirely on its own inertial guidance and active radar guidance, and the fighter can leave the battlefield immediately after launch.

Even if the pilot wants to attack a very distant target, although the missile’s target data must be updated through the data link, the radar need only remain in the “track-while-scan” state at that time. Launching and guiding the missile in “track-while-scan” state greatly raises the fighter’s survivability compared with the “Sparrow” missile, which requires the “single-target lock-on” state.

Although fighters are generally equipped with radar warners, what the general public may not know is that the radar warner is responsible only for “detecting” radar waves and has great difficulty “recognizing” what the radar is doing. Although the radar waves of the “track-while-scan” state are received just the same, since the distance at which a radar warner detects radar waves is much greater than the radar’s own detection range, one radar warner receives electromagnetic sources within several hundred kilometers around it. With every radar scanning in some cycle, NATO estimates that in the Central European theater a radar warner can receive over ten million pulses per second, and has no way at all to distinguish which of these pulses come from radars aimed at you, which from radars aimed at others, and which are not radars at all. Therefore the most important means of discrimination for a radar warner is analyzing the duration of the radio waves, picking out from over ten million pulses the frequency that appears persistently, while the other signals are “filtered out.” This highlights the difference between “single-target lock-on” and “track-while-scan”: “single-target lock-on” almost certainly alerts the target, but “track-while-scan” does not, at least with current radar warners this is so.

There was a similar example in the Gulf War: when a US Navy F-14 fighter scanned an Iraqi MiG-21, the MiG-21 was completely unaware. Later, when the F-14 wanted to lock on with its radar and guide a television camera to identify the target, the MiG-21 escaped at once. It was even more obvious in this Kosovo war. So, facing a missile like the AIM-120, the warning a fighter receives may come only when the missile finally turns on its active radar to look for the target, because the active radar on the missile certainly uses “single-target lock-on.” The problem is that the distance at which the missile turns on its active radar is about 10–20 km, which means that the time from turning on the active radar to being hit is only 15–30 seconds. After the active radar comes on it must first search for the target and then lock on to it, and the radar warner on the fighter also needs reaction time to pick the lock-on signal out of over ten million pulses; after all these discounts, very little time remains. From the point of view of the MiG-29 fighters attacked in the Kosovo war, this time was too short to be enough for evasion.

The first MiG-29 fighter, flown by Iljo Arizanov, before it was shot down did not detect the missile’s approach at all, though in fact the F-15 fighter had already fired two missiles earlier.

The second MiG-29 fighter, damaged, flown by Dejan Ilić, was lucky to receive the lock-on warning sound of the AIM-120 missile’s radar, only it was a pity that it was already too late to evade.

The pilot of the third MiG-29 shot down, Nebojša Nikolić, believed that he had evaded a missile, but if the Dutch Air Force really fired only one missile, what Nebojša Nikolić evaded may have been only the radar lock of some aircraft, not an AIM-120 missile. And Ljubiša Kulačin, who escaped disaster, is a good example of the drawback of “single-target lock-on”: F-15C pilot Shower, because the range was too close, directly locked on to the target with the “dogfight mode” of his onboard radar, with the result that as soon as Ljubiša Kulačin heard the lock-on warning sound he, regardless of anything else, evaded first and sorted it out later.

The fourth MiG-29 fighter shot down, flown by Predrag Milutinović, may have had a radar warner malfunction, and moreover nobody knows by whom he was ultimately shot down, so there is no way to discuss it here.

The fifth and sixth shot down, Slobodan Perić and Zoran Radosavljević, turned toward the F-15 fighters and flew at them after the F-15 fighters fired their missiles, so they must also have discovered the F-15 fighters. But they still did not discover that they were being targeted by AIM-120 missiles, because their turns were not large, being movements to adjust the attack direction rather than violent evasive movements. In fact, before closing with the F-15 fighters they even deliberately made a circling movement to the north, from which it can be seen that they must have first discovered the F-15 fighters’ position with their radar. As for whether they received a fatal warning sound when the AIM-120 finally turned on its active radar, that cannot be known, but judging from the result of being shot down, even if they did receive it, it was of no use.

As the common saying goes, “an open spear is easy to dodge, a hidden arrow is hard to guard against.” From these examples it can be seen that what is truly fearsome about the AIM-120 missile is its “semi-silent attack” capability: although the other side is not without a chance to discover that it has been locked on, either the time of discovery is too short or the signal is mixed among over ten million pulses and cannot be distinguished. When the Royal Air Force’s Tornado fighters were at first facing the German Air Force’s F-4 fighters equipped with AIM-120 missiles, they did not dare hope at all for any warning from their radar warners. Their tactic was that, as soon as they approached the AIM-120’s launch range of the F-4 fighter, regardless of whether the F-4 fighter had fired (in fact there was no way at all to detect whether the other side had fired), they would carry out a diving, sharp-turning evasive maneuver. From this it can be seen that missiles like the AIM-120, even before they are fired, are already pressing on the opponent’s nerves!

On May 16, 2000, the Eritrean Air Force sent a MiG-29 flight to support ground operations. A Su-27 flight discovered the air targets and launched an intercept. One of the Su-27s fired an AA-10 medium-range missile and successfully hit a MiG-29. After being badly damaged, that MiG-29 had to stagger back toward its base, and finally was forced down by crash-landing at Asmara base.



II. Tactical Characteristics

Compared with within-visual-range air combat, beyond-visual-range air combat has the following characteristics:

First, the variety of tactical maneuvers is relatively reduced. In beyond-visual-range air combat, since most medium- and long-range missiles have beyond-visual-range “three-all” (all-aspect, all-altitude, all-weather) attack capability, and some also have “fire and forget” and multi-target attack capability, the attack range of beyond-visual-range air combat expands sharply and basically realizes attack with no restricted zone, so there is no longer any need to carry out various complicated maneuvers in order to enter a small rear attack zone. The essence of the contest in the air between the two sides is mainly a confrontation of firepower quality. Therefore, in beyond-visual-range air combat the status of maneuver falls relatively, and the variety of tactical maneuvers is bound to be somewhat reduced.

Second, the tempo of transitions between tactical maneuvers slows markedly. This is shown mainly in poorer continuity in the transition between tactical maneuvers and looser linking between maneuvers; the phenomenon, often seen in within-visual-range close-range dogfights, of various maneuvers skillfully combined and done in one breath will be rarer.

Third, the overload of tactical maneuvers falls markedly. The increase in the maneuver overload of beyond-visual-range missiles and in launch range makes the overload of the carrier aircraft’s tactical maneuvers fall markedly in beyond-visual-range air combat, especially in the search and attack stage. To deal with fighters having larger maneuver overload, the maneuver overload of medium-range missiles will keep rising. For example, the maneuver overload of America’s AIM-120A missile is already as high as 50 G, which can greatly reduce the overload when the carrier aircraft launches the missile. In addition, as the missile launch distance increases, it will also cause the maneuver intensity of tactical maneuvers to drop sharply. Only when the launch distance draws closer will the load of tactical maneuvers possibly increase.



III. Tactical Maneuvers

According to the detection performance of the onboard radars and the combat effectiveness of the onboard weapons of contemporary fighters, at present more than 20 km can be set as the appropriate range for beyond-visual-range air combat. At that range the pilot will complete the following tasks in sequence:


(I) Detecting and Identifying the Target

Detecting and identifying the target is carried out by instruments. The experience of air combat in local wars shows that ground radars, and especially early warning aircraft radars, play an important role in detecting targets and guiding fighters to maneuver toward the target aircraft. The ground radar or the early warning aircraft radar sends the target data to the pilot through a data link.

Contemporary fighters carry multi-function radars. When the more advanced radars work in search mode, the range of the sector search of their antennas is about ±60 degrees in azimuth and ±25 degrees in elevation relative to the course. The range at which a target is detected varies with the size of the target’s reflecting area. The detection range for a target with a reflecting area of 10 square meters is about 200 km, and for a target with a reflecting area of 1 square meter about 80 km. When the aircraft maneuvers, the radar antenna can keep the signal stable with the help of a stabilized platform.

After detecting the target, the pilot must turn on the friend-or-foe identification system to identify the target, so as to avoid mistakenly shooting at his own aircraft. After the target is confirmed as “an enemy aircraft,” he must judge the target’s characteristics, carry out maneuvers when necessary, and put the radar into the automatic tracking state.



(II) Launching the Missile and Conducting Initial Guidance

When a semi-active radar-guided missile is launched, in the initial stage of launch the radar of the carrier aircraft (which may be the launching aircraft or a dedicated long-range air-combat guidance aircraft) usually still needs to lock on to the target for a certain time and transmit the target data through the data link to the missile in flight, guiding it toward the target [until the range at which the missile’s onboard radar can work and conduct guidance (about 10–40 km)].



(III) Conducting a Disengagement Maneuver

To ensure its own safety, the missile-carrying aircraft should carry out a disengagement maneuver immediately after completing the launch. In carrying out the disengagement maneuver, it should keep its original radar-reflective or infrared-radiation signature as far as possible. To this end, it should mainly use the aerodynamic control surfaces for maneuvering. When necessary, it may also fire decoy flares or jamming rounds.





Section 4: Small-Formation Air Combat in the Early Period of Beyond-Visual-Range Attack Tactics

A small formation is an air formation composed of 2–4 fighters, at most 24 fighters.


I. Combat Formations

At present the fourth-generation fighters of various countries mainly adopt the two-aircraft (four-aircraft) radar trail formation, the two-aircraft close formation, the two-aircraft olive-shaped formation, the three-aircraft defensive and support formation, and so on.


(I) The Two-Aircraft (Four-Aircraft) Radar Trail Formation

This formation is mostly used for medium-range air combat and reconnaissance; it has a large search and vigilance range and strong flexibility, and is convenient for mutual coordination and covering. Each aircraft type applies this formation with different features. F-15: distance 20 km, altitude difference 600 m, observation angle 0–10°. F-16: distance 15–20 km, altitude difference 0–600 m; in a four-aircraft flight, the flight maintains a defensive formation within itself. “Mirage” 2000: distance 20–30 km (generally 25 km), altitude difference 600–1,000 m (generally 600 m), spacing 3,000–8,000 m. This formation belongs to the large-spacing, long-distance formations, and after the target is discovered it can be quickly adjusted and changed and quickly turned toward the target.


[Image — Figure 15.5: The two-aircraft (four-aircraft) radar trail formation. A diagram of aircraft silhouettes in plan and side views, with distance labels (800–2,000 m, 2,000–4,000 m, 1,000–1,300 m, 0–300 m, 150–300 m) and a legend reading “three-aircraft defensive and support formation.”]





(II) The Two-Aircraft Close Formation

Relative to the radar formation used in medium-range air combat, this formation is not a close formation in the traditional sense. It is the main formation the F-16 uses when engaging the enemy beyond visual range, and is mainly used for two-versus-one and two-versus-two confrontations. The lateral spacing of the two aircraft is within 4,000 m, the distance fore and aft is kept within 1,000 m, and the altitude difference is 0–200 m.



(III) The Two-Aircraft Olive-Shaped Formation

This is the main formation of the F-15 and the “Mirage” 2000. Through the two aircraft orbiting alternately facing toward and facing away from the enemy, the formation is maintained and advances step by step, with an altitude difference of 600–2,000 m; the orbiting loop tracks of the aircraft link up with each other and basically form an irregular olive shape, with a radius of 9–20 km for the F-15 and 8–18 km for the “Mirage” 2000. During the orbiting, one aircraft always keeps its nose toward the enemy and one aircraft faces away from the enemy, continually exchanging roles to maintain the continuity of attack and defense. The distance flown while facing the enemy is rather short, mostly 10–20 km and generally not more than 20 seconds, so that the formation keeps advancing. The leading aircraft turns back at 25–40 km from the target, so as to evade the threat in time and lure the enemy deeper. As the distance between the two sides keeps closing, the frequency with which the two aircraft take turns going in toward the enemy increases.



(IV) The Three-Aircraft Defensive and Support Formation

This formation is mainly used for tactical offense and is the three-aircraft tactical formation commonly used by the US Air Force. The spacing and distance of the formation are not more than 5,000 m and a minimum of 800 m; the two aircraft placed forward are arranged as the defensive formation and the one placed behind as the support formation, with the single aircraft interleaved in layout, giving a larger tactical space. The three points guard each other fore and aft and cross-link left and right, so there are many points of attack and formation changes are flexible.




II. Tactical Points at Each Stage

Medium- and long-range air combat generally passes through three stages: target search and identification, engaging the enemy, and attack; there are also cases in which long-range missiles are fired directly once the search is complete. In the first stage, besides identifying the target with onboard radar and electro-optical equipment, the F-15 and F-16 usually also send out two aircraft to monitor the target. One of the aircraft flies past the target’s vicinity at maximum speed, carries out visual identification, and passes the target information to the other aircraft, which then attacks. In special circumstances (for example, when there is no long-range radar monitoring and the two aircraft should not spread apart), the two aircraft either attack the unidentified target directly or approach the target to observe it visually and then attack.

Engaging the enemy and attack are a unified process in medium- and long-range air combat. While engaging the enemy, the pilot maneuvers to take up an advantageous position. After locking on to the target, the onboard radar switches to “automatic” status and passes the necessary data to the computer, which calculates the various indices for the use of weapons. In the process of engaging the enemy, the aircraft usually enters the firing zone at a large pitch angle. After the necessary conditions are met, the missile is fired.

When operating in formations of more than two aircraft, the F-15 and F-16 usually divide into a strike flight and a covering flight, spread out in depth by altitude along the front. The strike flight is located in front of or behind the escort flight, usually at a distance of 2,000–5,000 m.

The “Mirage” 2000’s medium-range combat places rather more emphasis on creating the conditions for a medium-range attack through close mutual coordination and covering. Its medium-range tactics have three postures.


(I) Direct Attack under an Active Posture

The “Mirage” 2000 pair maintains a trail formation with a distance of about 4,000 m fore and aft, and engages a target pair whose onboard radar performance is slightly inferior, head-on or obliquely head-on from about 110 km away, at a speed of 550–650 km/h, the target pair maintaining a close formation. The “Mirage” 2000 pair accelerates to Mach 0.9 and engages with a speed differential of 240 km/h and a negative altitude difference of 600–900 m. At 37–74 km from the target aircraft, the “Mirage” 2000s lock on to both target aircraft and carry out a medium-range missile attack at the same time, and then enter close range to carry out dogfighting.


[Image — Figure 15.6: Direct attack under an active posture. Two diagrams of aircraft silhouettes with flight-path lines: the upper one labeled “flank detour, taking position and attacking,” and the lower one labeled “two-way detour, left-right pincer attack.”]





(II) Maneuver Attack under a Balanced Posture

The “Mirage” 2000 pair and a target pair with similar onboard radar performance approach each other head-on or obliquely head-on. When the two sides discover each other at the same time the range is generally 70–80 km; at about 56 km from the target aircraft, outside the danger zone, the “Mirage” 2000 carries out “facing” and “turned-away” monitoring and vigilance tactics, and engages when the opportunity arises and carries out a medium-range attack.



(III) Opportunistic Attack under a Passive Posture

The “Mirage” 2000 pair maintains a defensive formation and approaches head-on or obliquely head-on an enemy pair with better onboard radar performance. The enemy aircraft first discover the “Mirage” 2000s at a distance of 70–80 km and rapidly take position; after the “Mirage” 2000s also receive a warning from the onboard threat warning system, or from a ground guidance unit or an airborne early warning aircraft, they quickly change into a spherical formation and engage the enemy, carrying out “facing” and “turned-away” monitoring and vigilance tactics and gradually accelerating the frequency of switching between “facing” and “turned-away,” causing the enemy aircraft to lose the target repeatedly. When they have closed to 40–50 km, the “Mirage” 2000 pair simultaneously goes “facing” and accelerates to engage the enemy, concentrating its strength to attack the more threatening one, and then attacks the other target aircraft.




III. Two-Aircraft Formation Attack Tactics

The tactics of a two-aircraft formation in medium- and long-range air combat mainly are: direct attack, pincer attack, cauldron-bottom attack, horizontal spread, vertical spread, combined spread, and so on.


(I) Direct Attack

When the attacking aircraft and the target fly toward each other or on the same heading, they attack with missiles. When the target is at medium or high altitude, the attacking aircraft has a large advantage in target detection range and in maximum missile launch distance, and can attack under the direction of an air or ground command post. If conditions permit, the attacking aircraft can enter the target’s front hemisphere or rear hemisphere at a negative altitude difference of 1,000–2,000 m, and fire missiles after its onboard radar has detected and identified the target. Before the attack, electronic warfare equipment is usually turned on to jam the other side and prevent it from attacking, and then, while climbing, the aircraft fires its missiles at the maximum allowable launch distance.



(II) Pincer Attack

A pincer attack (see Figure 15.7) means using two flights to attack the target simultaneously from different directions (the flanks). If the other side discovers one flight and turns toward it, the other flight can occupy an advantageous tactical position and attack the target from the rear. At this time the command post on the ground or in the air guides the aircraft, observes the air situation and coordinates the actions of the various types of aircraft. There are two typical cases:


[Image — Figure 15.7: Pincer attack. A diagram of aircraft silhouettes and curved flight-path lines showing two flights approaching a single target from separate sides, with a legend reading “separate left-right (up-down), attack in succession.”]



The first is flank detour and position-taking attack. The two aircraft keep a trail formation and engage from 70 km away, at an altitude of about 4,800–9,200 m and a speed of 800–1,000 km/h, with the target aircraft at an altitude of 3,600–9,500 m. The target aircraft is detected at 40–60 km; at 30–40 km the leading aircraft reverses to one side to lure the enemy, the rear wingman engages and fires medium-range missiles, and the leader then reverses again and enters the attack. If the wingman is locked on by the target aircraft before attacking, the wingman reverses to lure the enemy and the leader switches to the attack.

The second is two-way detour and left-right pincer attack. The two aircraft keep a trail formation at an altitude of 4,800–9,200 m and a speed of 800–1,000 km/h. They detect the target aircraft by radar at 30–60 km and lock on at 15–40 km; the two aircraft simultaneously spread to the two sides, reverse and detour, then turn back and carry out an enveloping pincer attack on the target aircraft.



(III) Cauldron-Bottom Attack

This is the main tactic of mixed formations of F-15, F-16 and other types in air combat, often used in combination with the “pincer attack,” and is suitable for air combat by formations of squadron strength or above. After the airborne early warning aircraft discovers the target, the F-16 pair immediately maneuvers to the flank of the target and carries out defensive maneuvers, drawing in the other side and forcing the other side’s squadron to spread its two-aircraft elements horizontally, one of whose two-aircraft flights tracks the F-16 pair; then the F-15 pair joins the fight, and the F-16 pair at low altitude joins the fight from the opposite direction, forming a “pincer attack” with the F-15s. If the concealed attack fails, the F-16s draw the other side’s pursuit and open up a close-range air combat. The F-15s at a distance, when the situation is suitable, selectively fire medium-range missiles to attack.

1. Horizontal Spread

This is used in low-altitude air combat and when conditions do not permit vertical maneuvering. Its essentials are that several aircraft, or two aircraft, simultaneously emit active jamming and, at a predetermined angle, leave the original course in the horizontal plane with corrective turns to both sides. After the spread is completed, they continue to approach the target, so that the enemy cannot exploit its advantage in missile launch distance, while at the same time ensuring that the attacking formation smoothly enters the missile’s effective launch range and, after turning toward the target, launches before the enemy.

Before combat begins, in order to achieve concealment of the attack, the fighters of the two-aircraft element must form a close echelon combat formation, within 200 m fore and aft and within 100 m left and right. When the distance to the target reaches 60–65 km (about 70% of the maximum detection range), the enemy radar goes into automatic tracking status and the formation immediately changes formation. When it is found that, while capturing the target, the formation is also being intercepted by enemy radar, the pilot immediately emits jamming for 15–20 seconds, then leaves the original course at an angle of 30°–45° with corrective turns to the two sides, and flies straight for 60–70 seconds. The straight-flight time depends on the angle of the corrective turn: the larger the angle, the shorter the straight-flight time. During the straight flight, to prevent the target from leaving the radar tracking area, the pilot should reduce the angle as much as possible and correct his own position.

These maneuvers can shorten the other side’s missile launch distance to the greatest extent, destroy its radar automatic tracking, and force it to judge the situation anew, relocate and lock on to the target anew, and prepare anew for missile launch. Even if the radar lock of the leader of the other side’s two-aircraft element has not been destroyed, it takes 50–60 seconds from discovering that one’s own two aircraft have spread to relocating them. Using this gap, one’s own two aircraft can enter the missile’s effective launch range, turn toward the other side, and, according to the situation, make the following choices: the two aircraft attack the other side simultaneously; or the leader attacks the other side while the wingman covers the leader, or the reverse. If after one’s own two aircraft complete the spread the leader is still within the other side’s radar lock, the leader should, after turning toward the target, emit jamming again, covering the wingman in carrying out a missile strike on the other side. If the wingman is within the other side’s radar lock, the wingman provides cover and the leader carries out the missile strike on the other side.

If after the spread one’s own two aircraft still cannot escape the other side’s jamming fan, the aircraft’s search radar will be greatly affected, and the strike aircraft should use the optical sight and infrared missiles. The infrared locator finds the target at short range and easily loses the target at the start. At this time the other aircraft should use radar to search and use remote-controlled coded communications to give target indication, reducing the strike aircraft’s search time.

2. Vertical Spread

This is the tactical maneuver by which an echeloned fighter formation spreads out in the vertical plane while approaching the target, which makes it possible to launch missiles before the enemy and to disrupt the other side’s missile guidance. The maneuver is suitable for small-formation air combat at medium and high altitude, and may be used either before entering the missile launch zone or just upon entering it. After the onboard radar discovers the target, the formation engages in close formation. On reaching the lock-on distance (55–60 km), the two aircraft begin emitting jamming and complete the “vertical spread” maneuver. The specific method is: the leader applies afterburner and climbs to a suitable altitude at Mach 0.9, while the wingman descends 500 m.


[Image — Figure 15.8: Vertical spread. A diagram of aircraft silhouettes with curved flight-path lines showing two aircraft splitting up and down on approach to a single target, with a legend reading “separate left-right, cross over each other, glide down to engage the enemy.”]



The “vertical spread” tactical maneuver can achieve three effects. First, at least one aircraft (very likely the wingman) will leave the other side’s detection range, creating the conditions for carrying out a concealed, launch-first strike. Second, the leader has an advantage in altitude, which increases the allowable missile launch distance and can create the conditions for launching first. Third, a larger altitude difference is obtained. The larger the altitude difference, the more ample the time for launching first. With an altitude difference of 2,000 m, the time to launch first is 5 seconds; with an altitude difference of 4,000 m, 8–10 seconds; with an altitude difference of 7,000 m, 15 seconds. At an altitude difference of 9,000 m, the attacking aircraft can obtain an absolute launch-first advantage.

There are some tactical essentials here. First, the leader should occupy a greater altitude before entering the advantage zone. Second, the timing of the “vertical spread” must be grasped accurately: too early exposes the intention, and too late may result in being hit by an enemy missile. The precise timing of the “vertical spread” is when the enemy aircraft’s onboard radar switches to automatic tracking status. Third, when the other side holds an altitude advantage, the greater the advantage, the later the leader of the two aircraft should switch into the climb, while the wingman should quickly descend after the other side fires a missile. Even if the altitude difference is very large, for example 15,000 m, the two aircraft should not descend at the same time, or they may fall into the other side’s missile kill zone. Fourth, when the two aircraft have an altitude advantage, they may either climb or descend. If after the enemy launches its missile the two aircraft can climb and descend quickly, the maneuver effect will be better. To make the enemy missile deviate from the target in the final stage, the two aircraft should perform irregular rolls in the last stage of the climb.

3. Combined Spread

This is a combination of the “horizontal spread” and “vertical spread” tactical maneuvers. Its essentials are that in the process of approaching the target the aircraft leave the original course, complete corrective turns to both sides, and at the same time change flight altitude, achieving a spread of the formation. The “combined spread” tactical maneuver is used before entering the other side’s missile launch zone, in the initial stage of approaching the target, and after entering the other side’s missile launch zone.

In the initial stage of approaching the target, the leader can complete the climb at the same time as completing the corrective turn. The wingman can complete the descent at the same time as completing the corrective turn. The two aircraft occupy their predetermined altitudes simultaneously. After entering the other side’s missile launch zone, the leader completes the climb at the same time as completing the tactical turn, and the wingman descends at the same time as completing the tactical corrective turn, or the reverse. Or the leader climbs and the wingman makes a tactical corrective turn in the horizontal plane.

Take the F-16 as an example. Its combined spread tactics are of the following four kinds.

First, the left-right (up-down) spread, successive attack tactic. The F-16 pair engages in close formation from 40–55 km, with both sides at an altitude of 6,300 m. At a distance of 37 km, the F-16 pair changes to a defensive formation or a trail formation (distance 1.8 km). At a distance of 30 km, the two aircraft spread left and right, keeping a spacing of about 5.5 km, the leader climbing to 7,200 m and the wingman descending to 5,100 m, and carry out a medium-range missile attack on the target aircraft. At a distance of 11–19 km, the forward leader glides down to engage, and the wingman reverses to open up the distance and creates the conditions for launching medium-range missiles. When the forward leader has completed the close-range attack, the wingman resumes his heading, goes in to engage at a distance of about 11 km from the target aircraft, and carries out a close-range missile or cannon attack on the target aircraft.


[Image — Figure 15.9: Combined spread. Two diagrams of aircraft silhouettes with curved flight-path lines. The upper one is labeled “engaging in a wide-interval radar trail formation, fore-and-aft interception tactic” and the lower one “engaging in a defensive formation, simultaneous attack on the target tactic.”]



Second, the left-right spread, mutual support, glide-down engagement tactic. The F-16 pair maintains a defensive formation and at 55–60 km forms a head-on posture with a single target aircraft, at an altitude of 7,300–9,700 m and an afterburner speed of Mach 0.9–1.0, the target aircraft’s altitude being 6,000–7,600 m. At a distance of about 37 km, the F-16s fire medium-range missiles, then cut the afterburner to prevent overshooting, and the two aircraft spread left and right. The target aircraft glides down to 3,000 m to break away; the F-16 leader reverses again and attacks the target, and the wingman also reverses to support the leader and descends to 3,000 m, carrying out a medium-range or close-range attack on the side and rear of the target aircraft.

Third, engaging in a wide-interval radar trail formation, the fore-and-aft interception tactic. The F-16 pair maintains a fore-and-aft trail formation (interval 4–7 km) at an altitude of 7,000 m and, at a distance of about 56 km, engages the target pair head-on, the target aircraft altitude being about 6,400–9,150 m. After discovering the target, the F-16s apply afterburner and accelerate to Mach 0.9, climb to over 9,150 m, the two aircraft pull apart to 19–28 km while keeping an altitude difference of 600 m, and change into a wide-interval radar trail formation. The forward F-16 first picks one of the targets and carries out a medium-range attack, then reverses to disengage to avoid being hit by an enemy medium-range attack. The rear F-16 then becomes the forward one and carries out a medium-range attack on the other target aircraft. If the medium-range attack fails to destroy the target aircraft completely, they then go to close range, striving to take position 4–7 km behind the target aircraft to carry out a close-range missile or cannon attack.

Fourth, engaging in a defensive formation and attacking the targets simultaneously. The F-16 pair maintains a defensive formation at an altitude of 4,600–10,600 m and engages the target pair head-on from 55–60 km away. The target pair maintains a fore-and-aft trail formation, with an interval of 0–4 km, at an altitude of 5,400–6,600 m. At a distance of about 27 km from the target aircraft, the F-16 pair spreads left and right and carries out a medium-range attack on the target aircraft. At a distance of 16–18 km, the F-16 pair allocates targets. At a separation of 13 km, the lateral interval of the target pair widens to about 7,000 m, and the F-16 pair engages by sight, selects the priority target according to the degree of threat, and carries out close-range missile attacks separately, at an attack range of 7,000–9,000 m.




IV. Formation Tactics with More Than Four Aircraft

A squadron formation is usually composed of an attack formation and a covering formation. The attack formation mainly goes forward to the flank of the other side’s formation and suddenly carries out a missile strike from a low position. The main tasks of the covering formation are: to discover the enemy in time; to pass target information to the leader of the strike formation at all times; to feint and attract enemy aircraft; to emit jamming in the urgent stage of engaging the enemy; and to support the attack formation with fire and cover it. The interval and distance between the attack and covering formations depend on the actual situation. The size of the interval should ensure that the two formations enter missile launch range at the same time. The size of the distance should ensure that the strike formation carries out its attack before the covering formation enters the other side’s launch zone.


(I) The “Flank Attack” Tactic

The attack formation flies at a low altitude of 200–500 m, 18–20 km ahead of the covering formation, with an interval of 15–20 km, its observation and aiming system set to optical aiming status. The covering formation flies at medium altitude with its observation and aiming system in working status. This formation is maintained after takeoff or before entering the fight.

When the attack aircraft pair enters the lock-on distance to the target (60–65 km), the covering formation begins preparing to attack, its leader carrying out target lock-on. If the other side has already locked on earlier, the covering formation’s leader can emit jamming to destroy the enemy radar tracking, while the wingman completes a corrective turn to the left or right and descends to low altitude, in the hope of entering the other side’s flank. Under the feinting and covering of the covering formation, the attack formation enters the optimal launch distance (5–10 km), turns on its search radar, and turns toward the target at a large angle. After discovering the target, it zooms up and suddenly carries out a strike on the other side from the side below, while the covering formation’s leader continues to jam the other side. If the other side begins to maneuver after the strike formation fires its missiles, it will fall into the missile attack of the covering formation’s wingman. The attack formation should be in front of the covering formation and carry out the strike before the enemy, before the covering formation enters the other side’s missile launch zone.



(II) The “Head-On Attack” Tactic

When the attack formation is behind the covering formation, or at the same distance from the target, the “head-on attack” tactic is usually used. The tactical maneuvers are basically the same as in the “flank attack.” The covering formation gets ready to attack and, after entering the other side’s missile launch zone, completes a corrective turn to the left or right; the other side’s onboard radar will then track the covering formation’s aircraft, creating the conditions for the attack formation to carry out a concealed head-on attack.

When using a certain active-radar-guided missile, the distance between the two formations is 20–25 km. The covering formation, according to the distance requirements of the different missiles used, completes its corrective turn before entering the other side’s missile launch zone. When the covering formation’s aircraft, after maneuvering, are in attack position, the attack formation’s aircraft should enter the missile launch zone. When the two formations are at equal distance from the other side, that is, when the attack formation is exactly below the covering formation, they can attack the enemy.



(III) Multi-Target Attack Tactics

The basic procedure by which a fighter attacks multiple targets simultaneously or consecutively at medium and long range usually includes six stages: takeoff guidance, air search, target tracking, attack preparation, attack, and exiting the attack.

1. The Takeoff Guidance Stage

The takeoff guidance stage (see Figure 15.10) is basically the same as in a single-target medium-range attack. When intercepting multiple simultaneously approaching targets, the interceptor is usually guided to a central area from which it can take in multiple air targets.


[Image — Figure 15.10: The takeoff guidance stage. A diagram of flight-path lines showing one aircraft on the left and four target aircraft on the right with radar-wave arcs, with a legend reading “schematic of a 1-versus-4 multi-target attack.”]



2. The Air Search Stage

The search method is basically the same as in carrying out a single-target medium-range attack. After the onboard radar detects multiple air targets, the pilot chooses single-target or multi-target tracking according to combat needs.

3. The Target Tracking Stage

In this stage, the onboard radar automatically switches from the “azimuth–velocity” or “azimuth–range” status into target threat assessment, lists the target danger levels according to the scale of the enemy aircraft group, selects the 2–6 most dangerous targets, and carries out attack sequencing and missile allocation, and the weapon management system begins powering up, warming up and self-testing the missiles.

4. The Attack Preparation Stage

In this stage, the fire-control computer must complete the radar scan center, the optimal flight guidance commands and the calculation of the allowable attack zones of the multiple missiles, and carry out inertial alignment and mission loading separately for the multiple air-to-air missiles. When a target meets the missile launch conditions, the fire-control system issues the missile “unlock” command.

5. The Attack Stage

After the pilot fires the first missile, he enters the next attack stage. In this stage the pilot must still operate the onboard radar to keep tracking the multiple targets and monitoring the air situation, and continue to complete the aiming and firing of the subsequent missiles and the command guidance of all the missiles.

6. The Exiting-the-Attack Stage

When the seeker of the last missile autonomously acquires the target and enters the terminal guidance stage, the fire-control system issues a permission-to-disengage command and the pilot maneuvers to disengage; when the missile hits the target, the whole process of the multi-target attack is complete.

Carrying out simultaneous or consecutive multi-target attacks at medium and long range is an attack action in which the technical component is greater than the tactical component. Because of its long attack distance, the requirements on the pilot’s tactical maneuvers in the traditional sense are not high. But the requirements on the onboard radar and fire-control system are very high. It requires multiple related systems, such as the onboard radar and fire-control calculation, to carry out, on multiple air targets at the same time, search and tracking, target identification, tactical plan formulation, threat-level assessment, attack sequencing, firepower allocation, radar illumination compatibility checking, radar scan center calculation, optimal guidance command calculation, control command calculation, air situation monitoring, and the aiming, launching and guidance of multiple air-to-air missiles, and other such work.

7. Command and Guidance Tactics

The fourth-generation fighter has a large combat radius, and its method of command and guidance has changed from centralized guidance carried out by a single command organ to decentralized guidance carried out in a unified way by several command and guidance networks. The fighter’s pulse Doppler radar can discover targets at about 120 km within the 60° sectors up, down, left and right, and can intercept targets at over 80 km. In the engagement stage, the command organ need only report roughly the target’s bearing and distance to help the pilot intercept the target. The fighter’s all-aspect attack capability enables it not only to use head-on and oblique head-on attack methods, discovering and intercepting targets in the front hemisphere, but also to use radar to discover and intercept targets to the rear, with a maximum discovery range of 50 km and a maximum interception range of 40 km.

In the process of guiding the fighter to engage, it should set out and engage from a favorable direction and altitude, in coordination with the tactical plan. Where conditions permit, the method of low altitude and a large negative altitude difference can be adopted to engage. At a suitable distance the fighter then climbs to a favorable combat altitude.

Although the fighter’s detection range can reach 120 km, because of the limits of weapon range, turning on the radar too early is not only unnecessary but on the contrary exposes it too early, and also makes the radar subject to enemy interference and prone to being attacked first by the enemy. Generally, under the command of a ground organ or an early warning aircraft, the radar can be turned on at 80–60 km from the target in head-on and oblique head-on attacks, and at 20–30 km in a tail attack. Search and discovery are carried out according to the reports of the command post. To destroy the enemy aircraft’s conditions for discovery, electronic jamming is carried out at the same time as the radar is turned on.

The maximum altitude difference at which the fighter’s radar discovers a target is ±10 km, and various altitude-difference guidance methods can be used to engage according to the target situation. In terms of speed, because of the limits of pulse Doppler radar, in a head-on attack the radar can discover targets flying faster than 210 km/h, while slow-speed targets are not easily discovered. In a tail attack, the fighter’s speed must exceed the target’s speed by more than 150 km/h in order to track the target stably. At the same time, engaging at high speed can increase the missile’s range, so as to attack before the enemy. After launch, one’s own aircraft should be ordered to slow down, thereby reducing the enemy aircraft’s attack range. Changing one’s own engagement speed in a timely way according to the situation is the key to seizing the initiative in air combat.



(IV) Head-On and Oblique Head-On Attack Tactics

This is the main attack method. It divides here into two situations.

First, under balanced or superior conditions. After takeoff, under the guidance of the command organ, the aircraft changes its flight profile and, at a suitable distance, quickly climbs to a favorable combat altitude, generally 2,000–4,000 m below the target, at a Mach number of 0.8–0.9. It forms a head-on or oblique head-on posture with the enemy aircraft, at an angle of 0°–60°, the distance at that time being about 120 km. At 80–60 km from the target the radar is turned on to search; after the target is discovered, the fire-control system switches to “automatic” status; after the target is intercepted, the pilot, following the head-up display prompts, flies the aircraft to carry out a medium-range aimed attack on the target. When a head-on or oblique head-on attack has achieved no result, or the onboard radar does not detect the enemy aircraft at close range, the aircraft quickly turns away with a large bank and, guided as the situation requires, takes position on the flank or rear for an attack.


[Image — Figure 15.11: Head-on and oblique head-on attack tactics. A diagram comparing the missile range of a head-on attack with that of a tail-chase attack, with two horizontal bands of aircraft silhouettes and dashed missile paths. Labels give a missile launch distance of 46.3 km for the head-on attack and 27.8 km for the tail-chase attack, a tracking time of 30 seconds and a tracking distance of 9.2 km, and mark the position of the enemy aircraft at missile launch and the point where the target is hit. A note says the diagram takes a certain active-radar-guided missile as its example.]



Second, under inferior conditions. If the enemy aircraft’s beyond-visual-range combat capability is stronger than one’s own, the process by which one’s own aircraft is guided by the command organ after taking off is almost the same, except that at a distance of 80 km one’s own radar is kept only at “initial power-on.” At a distance of 50 km, one’s own aircraft is guided to carry out a horizontal-turn maneuver at a large bank, or a “U”-shaped maneuver, and, according to the situation, is ordered in real time to turn back at a large bank. Only during the turn back is the radar turned on, so that a head-on or oblique head-on posture with the target is formed again. The ground reports the target’s bearing and distance, helping the pilot quickly intercept the target, and the pilot, following the head-up display prompts, flies the aircraft to carry out a medium- (or close-) range attack on the target. Then the aircraft quickly turns away at a large bank or breaks off by a half roll and reversal, and the ground again guides one’s own aircraft, as the situation requires, to carry out a flank or tail attack.



(V) Tail Attack Tactics

When head-on conditions are not available or a head-on attack has failed, a tail attack can be used. After takeoff, the aircraft changes its profile under the guidance of the command post, engages covertly at low altitude, and at a suitable distance quickly climbs to a favorable combat altitude (taking a positive or negative altitude difference of 2,000–4,000 m), engaging with a positive speed difference of over 180–200 km/h; before the engagement turn it turns on the radar to search, and after the turn it pursues the target at a heading angle of less than 30°, fires missiles at a distance of about 20 km, and carries out a medium- (or close-) range attack.




V. Essentials of Command and Guidance Tactics

Relying on ground command and guidance to select the correct sortie method, tactical positioning and radar turn-on timing plays a decisive role in air combat.

In taking position, although the radar detection range of the fourth-generation fighter is 60° to the left and right, if it is not flying directly or obliquely toward the target, the target may momentarily deviate from the detection region, affecting the radar’s discovery and interception of the target. Therefore, if conditions permit, one should as far as possible keep the target discovered in the air within 20° to the left and right on the head-up display. Furthermore, because of the limits of pulse Doppler radar, it is very effective against targets closing at high speed, but the probability of discovering targets flying perpendicular to one’s own track or in the same direction is small and the range short. Therefore, one should guide one’s own aircraft’s maneuvers in time according to changes in the situation, as far as possible forming a head-on or oblique head-on posture. In carrying out a tail attack, one should constantly measure the target’s speed and promptly order one’s own aircraft to increase speed so as to maintain a larger speed difference, making it easier for the fighter to discover and intercept the target at long range.

To enable the fighter to discover the target as early as possible, the ground should report the target’s bearing and distance as accurately as possible, helping the pilot to intercept the target manually. But if the target has still not been intercepted at a fairly close distance, the pilot in the air should be reminded to detect and intercept in automatic mode. On a head-on entry the distance should be held at 35 km, and on a tail entry at 20 km.

The electromagnetic environment in wartime is extremely complex. On the one hand the fighter itself must actively carry out counter-jamming, and at the same time bring the formation’s subjective initiative into play. When intelligence support is good, one should as far as possible use specific guidance with a higher success rate, so that limited forces are used in the most rational way. When the enemy emits strong jamming and there is no reliable intelligence support, it should be combined with visual guidance. When the enemy emits intermittent jamming, one should seize the intelligence bit by bit and, combined with judgment of the enemy situation, carry out inferential guidance. Under the condition of having only partial early-warning radar intelligence, specific guidance with greater flexibility can be used directly.

As in within-visual-range air combat, besides the early warning aircraft described above and the performance of medium- and long-range air-to-air missiles and fighters, the key to victory in beyond-visual-range air combat also lies in the quality of the pilots and in cooperative action. The difference is that the significance of cooperative action in this period has already gone beyond the category of “mutual covering” and “continuous attack” in within-visual-range air combat: the coordinated and consistent attack of multiple fighters flown by multiple pilots will produce the same effect as concentrating forces to form a “many-against-one” combat posture in land and naval warfare, thereby markedly changing the attack effect. This is a new problem that must be given attention.




Section 5: The Development of Other Forms of Air Combat

After the end of the Second World War, because the wars that occurred were all kept at the level of local wars, the relationships among the various forms of air combat began quietly to change: the opportunities for traditional air combat, especially large-scale air combat, dropped sharply, while the status of ground attack rose sharply. From the 1980s on, this change became still more obvious.

As in the past, ground attack still includes two categories: ground firepower attack (bombing, ground assault) and troop attack (airborne landing, helicopter landing).


I. The Development of Ground Firepower Assault Tactics

Traditionally, ground firepower assault is divided into two categories, bombing and ground assault. But with the progress of technology, by the middle of the 1970s, after the end of the Vietnam War, the distinction between ground assault and bombing became smaller and smaller, and we shall for the time being combine the two and call them collectively ground firepower assault. Broadly speaking, ground firepower assault usually has two purposes: one is to destroy the other side’s ground targets directly; the other is to stop the maneuver of the other side’s ground forces.

In this stage, the basis for the development of ground firepower assault tactics was the improvement in the performance of the various air combat platforms themselves and the use of precision-guided munitions.


(I) The Improvement in the Performance of the Air Combat Platforms Themselves

The air combat platforms that carry out ground attack missions are mainly of three kinds: ground-attack aircraft (attack aircraft, fighter-attack aircraft), bombers (fighter-bombers) and armed helicopters.

1. The Development of Ground-Attack Aircraft (Attack Aircraft, Fighter-Attack Aircraft)

In the 1990s the most famous attack aircraft was the US F-117A “Nighthawk” attack aircraft.

The F-117A (nicknamed “Nighthawk,” see Figure 15.12) is the world’s first “stealth” attack aircraft to take part formally in actual combat. Its design began in the middle of the 1970s, and delivery to the US Air Force began on August 23, 1982, with 59 aircraft delivered in all. After the F-117A entered service it was kept secret until November 10, 1988, when the Air Force first released photographs of the aircraft, and in April 1989 the F-117A made its public debut at Nellis Air Force Base in Nevada. It later took part in military actions such as the invasion of Panama, the Gulf War and the Kosovo war. The F-117’s first actual combat was in the US invasion of Panama.

On December 19, 1989, 13 months after the Pentagon unveiled the F-117A, the aircraft finally entered combat. In the early period of Operation “Just Cause,” the operation to arrest General Noriega in the invasion of Panama, 6 F-117As flew from Tonopah to Panama, their mission being to drop 908 kg bombs near the barracks of the Panamanian Defense Forces at Rio Hato, in order to stun and intimidate the Panamanian soldiers, so that US ground forces could disarm them with minimal casualties. The pilots were required to keep the burst point at a distance of not less than 50 m from the barracks buildings. On the night of December 19, two lead F-117As each dropped one conventional 908 kg bomb on the Rio Hato barracks; the bombing appeared to achieve the expected effect, and US forces occupied the barracks after meeting weak resistance.


[Image — Figure 15.12: The F-117A “Nighthawk” stealth attack aircraft. A photograph of a black, angular, faceted aircraft with a V-tail, seen from above and in front against a background of clouds.]



In Operation “Desert Storm” in 1991 the F-117A proved its own worth. On January 17, 1991, multinational forces launched an air raid on the Iraqi forces. At dawn the F-117As of the 37th Wing fired the first shot of the air raids on Iraq. The F-117A was responsible for bombing strategic targets such as the heavily defended Iraqi command and control centers and key communications centers, facilities for researching and developing nuclear and chemical weapons, and hardened aircraft shelters at Iraqi airfields, and other important targets. On the first night of the war, one F-117A dropped one 908 kg laser-guided GBU-27 “Paveway III” bomb on the roof of the telephone and telegraph building in the center of Baghdad; in another bombing, of a communications building on the bank of the Tigris, the GBU-27 dropped bored in through a vent in the middle of the roof and went through four floors before exploding. In the first three weeks of the air raids the F-117A destroyed many hardened targets with unprecedented accuracy. The 37th Wing flew 1,271 sorties with a sortie rate of 85.5%, and 43 F-117As dropped over 2,000 tons of precision-guided weapons, taking care of 40% of the high-value targets. No F-117 was hit, shot down or lost to mechanical failure; Iraqi airborne and ground radars could not detect or track the F-117A, and the F-117A’s stealth performance showed that the aircraft could survive in the most dangerous environment.

At 21:00 on March 24, 1999, NATO, led by the United States, began a large-scale air strike operation against the Federal Republic of Yugoslavia with the code name “Allied Force”: the Kosovo War had broken out. In this 78-day war the 24 F-117As the United States dispatched were stationed at Aviano Air Base in Italy, mainly taking on the mission of concentrated strikes against important enemy air defense facilities or high-value targets. Unlike in the Gulf War, in this war the US Air Force used the F-117A many times to drop GBU-94 carbon-fiber graphite bombs carrying BLU-114/B submunitions over the main cities and power supply systems of the Federal Republic of Yugoslavia. The function of this new munition was mainly not to destroy power generation equipment but, by scattering carbon fibers to cause short circuits in the wire network, to cause large-scale power outages in the Federal Republic of Yugoslavia and make the command and control centers stop operating.

But on the night of March 27, 1999, a “Nighthawk” numbered AF-82-806 was shot down by an air defense missile of the Federal Republic of Yugoslavia. As to how this aircraft was shot down, there is to this day no authoritative account. Some say it was discovered by the “Vera” passive detection radar system developed by the Czech company ERA and, combined with a Soviet-made SA-3 air defense missile, this unlucky “Nighthawk” was shot down. Others say that a certain SA-3 missile unit of the Federal Republic of Yugoslavia obtained the F-117’s route by primitive methods and then shot it down.

Although the F-117A showed its extremely important value in completing air attack missions again and again, for reasons of military spending cuts the US Department of Defense decided in 2006 to retire all F-117s within a few years. In April 2008 the F-117 formally left the order of battle, and in August 2008 it made its last flight.

2. The Development of Bombers, Especially the Emergence of “Stealth” Bombers

Following the B-52 bomber, in June 1986 a new type of bomber, the B-1 “Lancer,” began to equip the US Air Force.


[Image — Figure 15.13: The B-1B “Lancer” bomber. A photograph of a dark gray swept-wing bomber in flight, seen from the side.]



The B-1 “Lancer” bomber is a supersonic (M 1.25) strategic bomber with variable-sweep wings, developed by the US Rockwell company in the 1960s and 1970s.

The B-1 was developed on the basis of the XB-70, a Mach-3 aircraft that the US Air Force had developed in the late 1950s. The B-1 did not pursue as high a speed as the B-70, but concentrated on low-altitude penetration at a speed around the speed of sound.

After repeated cycles of approval, cancellation, re-approval, re-cancellation and approval again, 20 years after it was first approved, in 1985 the B-1B (see Figure 15.13) formally went into mass production and entered US Air Force service.

The B-1B first went into actual combat in Operation “Desert Fox” in December 1998, in the air bombing of Iraq.

In 1999, 6 B-1Bs took part in the joint NATO bombing missions against Serbia and, flying only 2% of the total sorties, dropped over 20% of the total munitions.

In the early period of the 2001 Afghanistan war, 8 B-1Bs also played a very important air bombing role, dropping various types of conventional bombs, including about 3,900 JDAMs. Afterward, in the Iraq war, the B-1B also took part in air strike missions in small numbers.

Among the three strategic bombers now in US service, the actual combat capability of the B-1B has always seemed a mystery. During the 1991 Gulf War, although the B-1B had long since equipped the US Air Force, it could never be sent to the battlefield; in Operation “Desert Thunder” in 1996 the US forces stationed B-1Bs in the Gulf region, but they did not take part in the fighting. In mid-November 2003 the United States again prepared to bomb Iraq, and the air power massed in the Gulf included 6 B-1Bs, but for various reasons they were in the end not used. In December of that year the B-1B finally made its appearance in the new round of US air strikes on Iraq.

The US military has always held that the B-1B is the most powerful strategic bomber in the world at present, because among the strategic bombers now in service in the various countries, the B-1B holds fairly large advantages in technical indices such as speed, range, effective payload and climb performance.

The B-1B is a long-range, multi-role, variable-sweep-wing heavy supersonic strategic bomber with a fuselage length of 44.8 m, a wingspan of 41.76 m with the wings fully extended and 26.51 m with the wings swept back, and four turbojet engines. Its maximum speed is 1,320 km/h (Mach 1.25), and its endurance is 12,000 km, enabling intercontinental flight. The B-1B has been given the name “Lancer” (a 19th-century French type of soldier known for speed of action and fierce firepower).

Although its size is slightly smaller than the B-52’s, its bomb load is even greater than the B-52’s. Besides 34 tons of munitions that can be carried in the internal bays, the B-1B can also carry 26 tons of missiles externally. The B-1B also has a certain stealth performance, with a radar cross-section of only 1 square meter, whereas that of the similarly sized B-52 is as high as 100 square meters.

The progress of modern air defense weapons has made the 1960s tactic of “high-altitude, high-speed penetration” obsolete; at present some medium- and long-range air defense missiles even reach 2 to 3 times the speed of sound, and the spread of high-speed interceptors has also made it hard for jet bombers to achieve high-altitude, high-speed penetration again. So the B-1B mainly uses the scanning blind zone of ground air defense radars to achieve ultra-low-altitude, high-speed penetration.

The B-1B is fitted with an advanced terrain-following radar, which can continuously judge the terrain within 2.5 km ahead, after which the autopilot controls the aircraft to keep a certain height above the ground. Therefore, even if the terrain is rather complex, the B-1B can still achieve high-speed flight and combat attack at an ultra-low altitude of 60 m above the ground, and when its three bomb bays are opened at the same time it can rapidly dump all its munitions within 2 seconds and then escape at high speed. Because the question of whether to buy intercontinental missiles or to go on buying bombers was argued over for a long time in the United States, the development cycle of the B-1 lasted as long as 20 years.

In the course of the development of bombers there is one type of bomber that cannot but be mentioned, and that is the B-2 stealth bomber.

The B-2 stealth strategic bomber (English: Northrop Grumman B-2 Stealth Strategic Bomber), nicknamed “Spirit” (English: Spirit), was developed by Northrop and Boeing jointly with the Massachusetts Institute of Technology for the US Air Force; it is a low-observable flying-wing bomber that carries out strategic nuclear/conventional strike missions.

The B-2 is the only “stealth” strategic bomber in the world today, and its most important feature is low observability, popularly known as stealth capability. This capability enables it to break through the other side’s tight air defense system relatively safely to carry out attacks. The B-2’s stealth is not limited to radar detection but also includes reducing different signals such as infrared, visible light and noise, so that the possibility of being detected and locked on is minimized. Without aerial refueling the B-2’s combat range can reach 12,000 km, and with aerial refueling 18,000 km. The flight time of each mission is generally not less than 10 hours, and the US Air Force says that it has “global reach” and “global destruction” capability.

To ensure a sufficient bomb load, the B-2 has a fuselage length of 21 m and a wingspan of 52.4 m, and is fitted with 4 engines of 77 kN thrust each, a maximum flight speed of Mach 0.95 (about 1,000 km/h) and a maximum bomb load of 23 tons (see Figure 15.14).


[Image — Figure 15.14: The B-2A “Spirit” stealth bomber. A photograph of a gray flying-wing aircraft seen from above against a background of clouds.]



Although the B-2 bomber’s bomb load is similar to that of the huge B-52, its stealth performance can be compared with that of the small F-117 attack aircraft. In 1997 the first 6 B-2 bombers formally entered service, and only 21 were produced in all. Each cost 2.4 billion US dollars; by weight, the B-2’s unit price was 2–3 times more expensive than gold at the time it was in service.

The B-2 adopts a flying-wing structure. It has no vertical tail or rudder, and seen from directly above the B-2 looks like a large flying machine. The planform outline of the B-2 is composed of 12 mutually parallel straight lines, the leading edge and trailing edge of the wing being parallel to the wingtip and to the other side. The middle of the aircraft bulges to hold the cockpit, bomb bay and electronic equipment. The bulges on the two sides of the central fuselage are the engine nacelles, with sawtooth-shaped air inlets arranged on the back of the flying wing, and each nacelle holds two non-afterburning turbofan engines. The wingtips are not parallel to the airflow direction but are cut so as to be parallel to the leading edge of the wing on the other side; except for the wingtips, the whole outer wing section has no taper and consists of constant-chord wing. The trailing edge at the rear of the fuselage is a W-shaped sawtooth, with its edges also parallel to the leading edges of the wings on both sides. Because the wing’s leading edge is ahead of the fuselage, in order to bring the aerodynamic center close to the center of gravity the wing also needs to be swept back.

The depth of the B-2’s central fuselage needs to be enough to hold the cockpit and bomb bay, but its length is to be shortened as far as possible to avoid producing too much drag at high subsonic speed. The chord of the wing outboard of the central fuselage is determined by the engine nacelles and by the stealth air inlets and exhaust nozzles. When the B-2 flies at high subsonic speed, its thick supercritical airfoil accelerates the airflow on the upper surface of the wing to supersonic speed. Except for the area behind the exhaust nozzles, the whole trailing edge of the B-2’s flying wing carries 9 large control surfaces. The rearmost “beaver tail” is a single movable control surface, used in low-altitude flight to counteract the buffeting caused by vertical gusts. The outermost is a pair of split-type surfaces called “drag rudders.” The remaining 6 surfaces are the control surfaces for pitch and roll control, with the outermost pair also serving as ailerons at low speed.

Most of the B-2’s surface is covered with a layer of special elastic material, keeping the surface at uniform electrical conductivity so as to reduce radar-wave reflection from joints or seams. And the parts that in the design cannot rely on shape for stealth (such as the air inlets) are coated with radar-absorbent material (RAM), whose composition remains highly classified to this day. RAM is a coating that can be sprayed in multiple layers and contains components that can convert radar-wave energy into heat. After the whole aircraft is coated with a layer of suitable thickness, when radar waves of a specific wavelength strike the coating, the radar waves reflected from its two surfaces interfere and so cancel each other. A similar concept is the coating on an optical lens, which can eliminate unwanted light.

The B-2 bomber’s first actual combat was in the Kosovo War. On the night of May 7, 1999 local time, May 8, 1999 Beijing time, B-2 bombers in their first actual combat directly hit the Chinese embassy in Belgrade with three precision-guided bombs, killing three journalists on the spot, wounding dozens, and causing serious damage to the embassy buildings. One of the JDAMs did not explode on the spot and was not removed and destroyed by the Serbian side until five years later.

In March 2003 the B-2 was committed to the Iraqi theater, and on the night of the 28th one B-2 for the first time in actual combat dropped two new 2,130 kg EGBU-28 guided bombs, destroying a communications tower on the bank of the Tigris in the city of Baghdad. This was the largest bomb the US forces used in the Iraq war. The EGBU-28 has a dual-mode guidance mode of GPS/inertial navigation and semi-active laser throughout the whole flight, and is more advanced than the earlier JDAM bombs. The EGBU-28 can both effectively destroy large hardened targets and reduce collateral damage as far as possible. During the Iraq war the B-2’s range without refueling was 11,119 km, and two had already moved to the US Air Force base at Diego Garcia in the Indian Ocean, from which bombing Iraq does not require aerial refueling.

In addition, the improvement in the ground-attack capability of armed helicopters also had a significant effect on the development of ground-attack tactics in this period. For the development of armed helicopters the reader may refer to the relevant content in Part One of this book.



(II) The Emergence of Airborne Precision-Guided Munitions

Airborne precision-guided munitions, known as “smart bombs,” are aviation munitions capable of precision strikes.

Precision-guided munitions have the following four characteristics: first, high hit accuracy; second, high combat effectiveness; third, long range; fourth, high combat cost-effectiveness. According to their working principle, the aviation munitions that can be called “precision-guided munitions” may broadly be divided into two major categories, wind-drift correction munitions and precision-guided munitions:

1. Wind-Drift Correction Munitions

A bomb’s hitting the target is markedly affected by the following three factors: first, the flight speed and altitude of the carrier aircraft; second, the timing of the munition’s release; third, the air disturbance the bomb encounters during its fall, commonly called the deviation caused by wind. The higher the release altitude, the greater the effect. On the premise that the first two factors are controllable, the third factor becomes the main factor affecting the bomb’s hit. Wind-drift correction munitions were developed to solve this problem.

A wind-drift correction munition is one in which a component for correcting wind drift is added to the tail of an existing munition, so that the bomb has higher hit accuracy than a free-fall bomb.

Because cluster munitions have a larger destruction area, which can make up for the insufficient hit accuracy of a single munition, wind-drift correction munitions usually use cluster munitions. And the wind-drift correction component is usually the cluster munition’s dispenser (WCMD).

In the narrow sense, the WCMD is a submunition dispenser with wind-drift correction capability fitted to the tail of a cluster bomb. This tail component is composed of a cylindrical tail fitting 400 mm in diameter screwed onto the cluster bomb and 4 stabilizing tail fins in a cruciform structure. The cavity of the tail fitting holds an inertial guidance device and a microprocessor. The inertial guidance device is housed in a sealed unit weighing 0.63 kg and measuring 400 cubic centimeters, including a low-cost micro ring laser gyro for measuring angular changes and a digital accelerometer for measuring velocity changes. Besides stabilizing and dispensing, the WCMD tail component also has trajectory correction and steering capability, which allows the weapon, after being released at medium or high altitude, to point as accurately as possible at the target.

In the broad sense, people have become accustomed to calling cluster bombs fitted with the tail component of the wind-drift correction munition dispenser collectively “wind-drift correction munition dispensers,” composed of the mother-and-submunition canister, the tail component, the fuze and various warhead payloads. The CBU-87 combined effects munition fitted with a WCMD is given the designation CBU-103; the CBU-97 sensor fuzed weapon (SFW) fitted with a WCMD is given the designation CBU-105.

After the WCMD is adopted, the performance of the cluster bomb is markedly improved, specifically in three respects: ① the accuracy of bomb release is markedly improved: after the CBU-105 is released from a high altitude of 12,000 m, its circular error probable improves from about a hundred meters for an ordinary cluster bomb to 26 m; ② the bomb release altitude is increased: for example, the maximum release altitude of the CBU-97 is 6,000 m, whereas that of the CBU-105 has increased to 12,000 m; ③ the bomb release distance is increased: for example, the release distance of the CBU-105 has increased from the 10 km of an ordinary cluster bomb to 19 km, so that US fighters can attack targets from outside the effective range of enemy air defense fire.

US-made cluster bombs and their weapon systems are usually designated CBU-××; the canister (that is, the dispenser) is designated SUU-××; and the submunition is designated BLU-××. For example, the CBU-97/B denotes the sensor fuzed weapon cluster bomb, its canister designation being SUU-64/B and its submunition designation being the BLU-108 anti-armor submunition.

The CBU-103 is a “combined-effects anti-personnel/anti-materiel cluster bomb.” It was developed by improving the CBU-87/B with the WCMD. The CBU-87/B is made up of an SUU-65/B canister and 202 BLU-97/B submunitions. It is a thin-walled cylindrical aerial bomb with a hemispherical nose, a cruciform tail made up of 4 folding fins, and a nose fuze system. The BLU-97/B is called a “combined-effects” submunition because it has three destructive capabilities: its shaped charge can penetrate armor, its body fragments can kill or damage personnel or trucks 18 m away, and its “zirconium” incendiary can be used to start fires. These features enable it to deal with many kinds of battlefield targets, such as columns of tanks and light armored vehicles, escort convoys, ammunition depots, and aircraft on aprons.

The CBU-105 is an “anti-armor cluster bomb.” It was developed by improving the CBU-97/B with the WCMD. The CBU-97 is composed of an SUU-66/B tactical munition dispenser and an FZU-39 fuze. Each tactical munition dispenser carries 10 BLU-108/B submunitions, and each submunition in turn contains 4 “Skeet” warheads. The base of the “Skeet” warhead holds a large-cone-angle self-forging fragment charge, and its outer side holds an infrared detector that can precisely detect the target and detonate the warhead. The sweep area of each CBU-105 anti-armor cluster bomb is about 150 m × 360 m.

The CBU-107 is a “kinetic-energy submunition cluster bomb,” the newest cluster bomb the US military has developed fitted with a WCMD, developed under a 90-day “rapid reaction capability” project. In the spring of 2002, after secret research, the US military determined that it needed a new precise, non-explosive submunition dispenser weapon. To this end, in September of that year, the Air Force invested 400 million US dollars in the development of the CBU-107. In January 2003 the US Air Force tested the CBU-107 for the first time. In early April 2003 the US military dropped two CBU-107 guided cluster bombs on Iraq.

The 454 kg-class CBU-107 cluster bomb contains 3,750 kinetic-energy munitions (KEM); these submunitions can be ejected from the cluster bomb simultaneously to deal with some soft targets on the battlefield with minimal collateral damage. Since these submunitions contain no explosive, they are especially suited to dealing with targets such as chemical plants or laboratories suspected of being biochemical weapons laboratories. Each weapon unit loaded in the CBU-107’s standard dispenser has 3 types of metal pellets: 350 long rods 368 mm long; 1,000 long rods 170 mm long; and 2,400 small penetrators.

In the two local wars that occurred recently, the use of wind-drift correction cluster bombs has attracted attention. In the Afghan war the US military for the first time dropped about 700 CBU-103 wind-drift correction cluster bombs. In the Iraq war the US military used the CBU-103 again, and for the first time used the CBU-105 and CBU-107 wind-drift correction cluster bombs, including 818 CBU-103 combined-effects anti-personnel/anti-materiel bombs, 88 CBU-105 anti-armor cluster bombs and 2 CBU-107 kinetic-energy submunition bombs, achieving fairly good results.

The development trends of airborne wind-drift correction cluster bombs.

First, develop extended-range wind-drift correction munition dispensers. Early cluster bombs had no guidance system; at present some cluster bombs already have simple guidance systems, and in the future cluster bombs will, according to operational needs, be fitted with GPS guidance systems or seekers with precision guidance capability.

In early March 2004 the US Air Force and the Lockheed Martin company signed a contract worth 41 million US dollars for the research and development of the “extended-range wind-drift correction munition dispenser” (WCMD-ER), a project to be completed in March 2007. The WCMD-ER is an improved model of the WCMD; on the basis of the WCMD it will have a GPS guidance device and a long-range release range-extension component installed. In 2005 the US Air Force will carry out flight tests of the WCMD-ER on F-16 aircraft. In the future, putting the WCMD-ER into service will greatly raise the hit accuracy and release distance of the cluster bombs in service. From 2008 on, the US Air Force plans to buy 7,500 WCMD-ER components every year.

Second, develop low-cost autonomous attack systems. As far as submunition guidance is concerned, at present among cluster bombs only the BLU-108 anti-armor submunition in the CBU-97 has a guidance function; future cluster bombs will have more submunitions with a guidance function. For example, the “Low Cost Autonomous Attack System” (LOCAAS) that the United States is developing is a miniature munition that can autonomously search over a large area for, identify and destroy various ground mobile targets. It is composed of a low-cost laser radar seeker, a multimode warhead and a maneuverable body structure, and is a high-performance submunition. The LOCAAS has two types, unpowered and powered. The US military cluster bomb canister SUU-64 can carry 4 LOCAAS. According to the hardness of the target, the warhead can detonate in any one of three different modes (rod-type penetrator warhead, aerodynamically stabilized slug, and fragmentation anti-personnel). The laser radar seeker on the LOCAAS can precisely aim at the target and automatically select the warhead mode.

In addition, wind-drift correction cluster bombs will further adopt the method of range-extending wings to raise the release distance. Adding folding wings, including saddle-shaped wings, diamond-shaped wings and grid fins, can greatly improve the aerodynamic characteristics of the munition and increase the weapon’s glide distance, thereby achieving the aim of raising the weapon’s range. The United States is researching fitting saddle-shaped wings to cluster bombs and has already carried out flight tests. It is expected that in the next few years cluster bombs with saddle-shaped wings will be put to use on the battlefield.

In short, future guided cluster bombs will develop in the direction of precision guidance of the dispenser, diversification of warhead payloads, compactness of layout and structure, longer release distance and diversification of launch platforms, and the submunitions will develop in the direction of intelligence and powered flight.

Because wind-drift correction munitions have relatively few restrictions on operational use and relatively low cost, they are widely used on the battlefield. But the shortcomings that their hit accuracy is not high enough and that they cannot strike moving targets have forced people to develop another kind of precision strike munition.

2. Precision-Guided Munitions

Precision-guided munitions are munitions fitted with a guidance system that can guide the munition in flight according to the target’s position, outward appearance, infrared and other features, with a very high probability of directly hitting the target. According to the guidance principle, there are guidance modes such as television, infrared, radar beam and GPS guidance as well as composite guidance; these are the “truly” precision-guided munitions.

Unlike wind-drift correction munitions, precision-guided munitions often have larger wings or are even fitted with engines, and can fly a longer distance or adjust their flight trajectory over a larger range to hit the target. They therefore have higher hit accuracy, but their cost is also much higher.

In 1965 the United States successfully developed the world’s first laser-guided bomb, the “Paveway” laser-guided bomb, and used it in the Vietnam theater in 1967, achieving astonishing results the first time it was used: in order to destroy the Thanh Hoa Bridge near Hanoi, the US forces had sent more than 600 sorties, dropped several thousand tons of ordinary bombs and lost 18 aircraft, yet were still unable to bomb the bridge down; after switching to the newly developed “Paveway” laser-guided bomb, they sent only 12 sorties, without a single aircraft damaged, and destroyed the bridge. According to statistics, the United States dropped about 25,000 guided bombs in all in the Vietnam War and destroyed 1,800 hardened targets. In 1986 US aircraft used the cover of night to make a long-range dash on Libya, precisely bombing Gaddafi’s headquarters and other targets with laser-guided bombs, and basically achieved the tactical objective. In the Gulf War the multinational forces dropped 10,300 guided bombs in all, with a hit probability as high as 90%. So far, guided bombs have developed to the third generation.

In the future, airborne precision-guided weapons will develop in the directions of increasing range, raising accuracy, lowering cost, developing small munitions, improving airborne electronic equipment, adopting stealth measures to raise survivability, solving the problem of striking moving targets, and developing supersonic missiles.

First, increase range. Increasing the range of precision-guided weapons can raise the survivability of the launch platform. The present stand-off weapons are only the first step; more advanced munitions will appear in the future. The United States attaches great importance to developing airborne stand-off missiles, for example the AGM-130 with a range of 35 km, the “Joint Standoff Weapon” AGM-154 (JSOW) with a range of 70 km, the AGM-84E “Standoff Land Attack Missile” (SLAM) with a range of 185 km, the “Standoff Land Attack Missile–Expanded Response” (SLAM-ER) AGM-84H with a range of 275 km, and the “Joint Air-to-Surface Standoff Missile” (JASSM) AGM-158 with a range of 450 km. The range of long-range cruise missiles is even greater than 1,000 km: for example, the “Affordable Rapid Response Missile” being developed by the US Defense Advanced Research Projects Agency has a range of 1,100 km, the “hypersonic strike missile” being developed by the US Navy has a range of 1,100–1,300 km, and the US Navy’s “Tactical Tomahawk missile” has a range of 1,850 km, and so on.

Second, raise guidance accuracy. Most US guided weapons have already adopted the global positioning system/inertial navigation system (GPS/INS) for midcourse guidance, so as to be able to fight in all weather, day and night. The accuracy of the military global positioning system (GPS) is 9–12 m, unaffected by weather and battlefield conditions. Terminal guidance generally uses imaging infrared seekers, laser radar, millimeter-wave radar, synthetic aperture radar, acoustic detection devices and automatic target recognition technology. In recent years US missile seekers have moved from single-spectrum seekers to more complex and more capable multi-spectrum seekers. One reason is that the number of weapon systems is small: each system is required to engage a large number of targets and to operate in a battlefield environment of very wide scope, which leads to extending the frequency bands used by the seeker. Another reason is that single-spectrum seekers are easily jammed, and the reduced observability of military equipment and the adoption of countermeasures (stealth and jamming) make the use of multi-spectrum seekers more attractive. The multi-spectrum seeker technologies, in order, are: millimeter-wave and infrared, millimeter-wave and millimeter-wave, infrared and infrared, radio frequency and infrared, radio frequency and millimeter-wave. These are the promising projects that are cost-effective in the near term and can meet requirements. Three other frequency bands related to the future potential of the multi-spectrum approach should be given special attention. The first is the 2–18 GHz radio frequency. Radar is the main RF detection device, but it also includes the ability to aim at transmitters and aim at jammers. But because the size of army tactical missiles is limited, this band is mainly used against air targets. The advantages of RF are: it is mature, it can penetrate the obstacles of weather and haze, it has strong long-range capability, and it can make use of range information. Its disadvantages are: the system is active or relies on cooperative signals (target radiation). For missiles of small diameter the terminal accuracy is limited, and a differing bandwidth can distinguish ground targets from clutter. In multi-spectrum seekers, the general applications of RF include: first, RF combined with RF, to increase bandwidth; second, RF combined with millimeter-wave, which is more attractive, since millimeter-wave can improve close-range terminal accuracy while RF has long-range capability; third, RF combined with infrared, since infrared can improve close-range accuracy while RF has long-range capability. The second is the 35–240 GHz millimeter-wave band. At present most work is in the 35–94 GHz region. As a detection device it is generally in active form (passive at times), and can be used against all kinds of air and ground targets. Its advantages are being unaffected by weather and haze and having high range resolution. Its disadvantages are that it works in an active manner, and that in some applications range, power and resolution are limited. In multi-spectrum applications, millimeter-wave combined with millimeter-wave has advantages in range, accuracy and anti-jamming; millimeter-wave combined with infrared has very important value, the two bands being able to complete most of the requirements of detection, acquisition, tracking and precision hit. The third is the 2–14 micrometer infrared region. The present focus of development is imaging infrared using highly integrated two-dimensional focal plane arrays. The disadvantages of infrared technology are that it is affected by weather and haze, and the window is easily damaged at high speed. Infrared combined with infrared gives “dual-color” imaging infrared focal plane arrays; it can also be combined with other frequency bands.

Third, lower the cost of precision-guided weapon systems. There are three methods that can lower the cost of weapon systems. The first is to develop technology to lower the cost of existing systems. The costs of materials, components, subsystems and the whole system can all be reduced. The development of detector materials has already cut the cost of focal plane arrays by a factor of 20. Ten years ago the cost of an inertial measurement unit was 20,000 US dollars; it has now dropped by an order of magnitude. The price of an advanced medium-range air-to-air missile is only one-third of what it was. The second is that although precision-guided munitions are more expensive than ordinary munitions, the quantity needed to complete a task is much smaller. When the “Thanh Hoa” bridge was bombed in the Vietnam War, 800 sorties dropping ordinary bombs failed to damage the bridge, and later 11 sorties dropping laser-guided bombs destroyed it. In “Desert Storm,” without precision-guided weapons some missions could not have been completed. For example, AH-64s penetrated deep into Iraqi territory and used “Hellfire” missiles to destroy Iraqi early warning radars, making it impossible for them to track the movements of the multinational forces. Although a guided artillery shell is 10 times more expensive than an ordinary shell, its effectiveness is raised by more than 100 times; as a result, destroying an artillery battalion requires 3,000 ordinary shells but only 30 precision-guided shells. In the Second World War, bombing one large target required 3,000 ordinary bombs and thousands of aircrew; in the Gulf War, one stealth aircraft dropping two laser-guided bombs could complete the mission. From the angle of completing the whole mission, precision-guided weapons are economical and affordable. The third is to apply technology that can reduce attrition. Using precision-guided weapons for stand-off attack can reduce attrition. For example, in the above-mentioned attack by 800 aircraft, the attrition of the launch platforms (in combat and through accidents), the support (tankers, escorts, reconnaissance and surveillance aircraft acquiring targets), the fuel and other costs should all be included. The US Air Force is evaluating a theater air-to-ground attack model to describe the factors related to completing one operational mission. The aim is to raise combat effectiveness, by reducing attrition and preventing delays, through methods that enable the same number of platforms to attack more targets.

① Reduce the cost of the guidance and control systems of precision-guided weapons. The affordability of the guidance and control system of precision-guided weapons is very important, because the research and development cost of the guidance and control system accounts for 60%–70% of the research and development cost of precision-guided weapons.

The US military plans to lower the total cost of precision-guided weapons by lowering the cost of their detection devices and guidance systems.

② Lower the total cost by strengthening the management of weapon system development programs. The US Department of Defense’s overall goal for reducing guidance and control cost is 33%, and in fiscal year 1995 it invested 65 million US dollars for this purpose. Many missile developers are trying every means to lower cost while maintaining performance.

In the United States, an average 20% growth in the development funding of each weapon model, lengthened development cycles and reduced procurement quantities all lead to higher unit prices. In 1997, 17 of 22 weapon systems, because completion of weapon production was delayed on average by 8 years (an increase of 170%) compared with the original plan, saw their cost increase by 10 billion US dollars. Between fiscal years 1993 and 1997, because of the lengthened time, the reduced procurement quantities and the higher cost, unit prices rose. For example, the Air Force had originally planned to buy 4,000 AGM-130s but later reduced this to 711, with the result that the unit price rose from the original 300,000 US dollars to 832,000. The Navy planned to buy only 40 SLAM-ER missiles per year before fiscal year 2011, with a unit price as high as 709,000 US dollars. The development of the US Army’s BAT terminally guided submunition was delayed 5 years, the procurement quantity was reduced by 36%, and as a result the cost rose 8%.

Fourth, develop small precision-guided munitions. Using small precision-guided weapons to supplement and partly replace larger precision-guided weapons has several advantages. The first is that it can reduce expense; the second is that the platform can carry more munitions, raising combat effectiveness. The features of the new precision-guided weapons are that they are smaller, lighter and more agile than existing precision-guided weapons, but with little change in destructive power. The Small Munitions Capability (AOA) program office of the US Air Force Air Armament Center will select promising concepts from the 26 proposals now under consideration. The two most likely proposals are the “Low Cost Autonomous Attack System” (LOCAAS) and the “Small Smart Bomb” (SSB) or “Small Diameter Bomb” (SDB). The “Low Cost Autonomous Attack System” is a 45 kg gliding or powered weapon that can reach the target area and search for targets, and once it discovers a target dives down and attacks with a multistage warhead. The “Small Smart Bomb” or “Small Diameter Bomb” is similar in outward form to the “Joint Direct Attack Munition” (JDAM); although their volume is about the same as that of a 114 kg or even 46 kg bomb, their explosive power is equivalent to that of a 900 kg or 225 kg bomb. An aircraft carrying “Small Smart Bombs” or “Small Diameter Bombs” can attack several targets in one sortie, thereby speeding up the course of combat and lowering the cost of destroying each target. At present the bay of an F-22 can carry only one or two 900 kg JDAMs and can attack only one or two targets at a time. Changed to the “Small Smart Bomb” or “Small Diameter Bomb,” in theory it can carry 8–16 and attack 8–16 targets in one sortie. A B-2 can carry 80 and attack 80 targets in one sortie. In addition, small munitions also imply less collateral damage, and so can attack targets near civilians that could not be attacked before. But future wars will not rely only on small weapons to attack.

Fifth, improve airborne electronic equipment. By the end of 1998 the number of US F-16 and F-15 aircraft able to drop precision-guided weapons had increased to 9 times the 1991 number. In addition, the number of aircraft able to fight at night and acquire targets also increased greatly. In the Gulf War only 229 US aircraft could drop laser-guided bombs; in 2000 the US Air Force had over 600 aircraft able to use the “Low-Altitude Navigation and Targeting Infrared for Night” (LANTIRN) system to drop laser-guided bombs; the Navy also had several hundred F/A-18 aircraft fitted with forward-looking infrared pod night vision systems, and the number of aircraft capable of dropping laser-guided bombs more than doubled. In addition, the launch platform should also have the ability to receive external information and draw up in real time the mission plan for launching precision-guided weapons.

Sixth, adopt stealth measures to raise survivability. Not only do the platforms that launch precision-guided weapons need to adopt stealth measures to raise survivability, precision-guided weapons also need to adopt stealth measures. The stealth effect of the US Air Force’s “Joint Air-to-Surface Standoff Missile” (JASSM) is higher than that of the “Standoff Land Attack Missile–Expanded Response” (SLAM-ER) and the Joint Standoff Weapon (JSOW). The “Tri-Service Standoff Attack Missile” (TSSAM) that the US Air Force had originally planned pursued all-aspect stealth, was technically very difficult, and had an estimated unit price as high as 2 million US dollars; it was later cancelled. So stealth must be considered together with other factors. In the future most US attack aircraft (B-2, F-22, F-35) will be stealth aircraft and able to attack by day and night.

Seventh, solve the problem of striking moving targets. The wars and conflicts of the past decade, especially the Kosovo conflict, have exposed two obvious problems of precision-guided weapons: they cannot track and strike moving targets under cloud cover; and it is difficult to determine the location of camouflaged and concealed targets. The improvement measures that may be adopted in the future include: raising the ability of detection devices to identify targets accurately and to observe through camouflage; reducing the size of radars and their antennas so that they can be used to detect moving targets precisely from the sky; finding better methods to fuse target data and transmit it over a network to bombers or precision-guided weapons; developing technology able to discover underground facilities and analyze what is being done inside them; and formulating tactics for striking moving targets through cloud cover.

Low-frequency radar and computer programs designed to observe through foliage are both sufficient to distinguish man-made targets. Ground and water-surface moving targets can also be identified by networking the information gathered by air and space platforms and through information fusion. Detecting underground targets can use methods similar to tracking submarines. Discovering mobile targets is another class of difficult problem; the basic concept is that nearby platforms have a network of detection devices that can give the weapon the latest target data. Otherwise, the weapon needs to search a large area, distinguish 5 classes of different targets, and carry out the final navigation. Two technologies will be used to detect targets: multispectral and hyperspectral optical detectors, which identify targets using finely separated small segments of the spectrum, but this method is easily affected by weather and is expensive. Using radar echoes, one can detect not only changes in the signal phase and polarization mode. What has been done so far is imaging with synthetic aperture radar, but the quality is poor. The key to radar target acquisition is recognition. Putting radar in the sky and giving it mobility has the advantage that analysts can observe targets from different angles, and the appearance of satellites is hard to predict, so enemy targets cannot hide. Several technologies are being explored to build low-cost radar satellites that track moving targets. To provide fuel for satellite maneuvering, four concepts have been discussed: launching fuel-carrying vehicles to refuel each satellite; developing alternative fuels; using space tugs to push satellites to the position required; and setting up a refueling station in a non-fixed orbit, which satellites can fly over to refuel. Another problem in deploying a radar satellite constellation is lowering the cost by 5%–10%. This is because, in order to prevent deformation greater than 3 mm, present radars are heavy. So the key is to build light antennas 15 m in size. At the same time, software is used so that the antennas can maintain standard status under the extreme hot and cold conditions of space.

Eighth, develop supersonic missiles. To strike long-range moving targets, the flight time of precision-guided weapons must be shortened. For example, the US Navy requires a missile flight time of no more than 15 minutes, and preferably flying a distance of 1,000 km within 8 minutes, otherwise by the time the missile arrives the target’s position will have moved. The solution is to adopt ramjet and scramjet engines and to develop hypersonic missiles.

The US Department of Defense expects hypersonic ground-attack missiles to appear in 2006–2010. The US Navy has already launched the “Hypersonic Weapon Technology” (HWT) program in support of the “Hypersonic Strike” (Hy Strike) program. This new weapon will be fielded in 2010, with a range of 1,100 km and a speed of Mach 3.5–7, and will be able to penetrate 5.5–11 m of concrete. It may replace existing weapons such as “Harpoon,” the “Standoff Land Attack Missile–Expanded Response” (SLAM-ER), “Tomahawk” and standoff air-to-ground missiles. This new weapon will increase the use of active jamming and decoys, and in order to distinguish land from coastal targets it requires the adoption of a seeker signal processor. The US Air Force launched the “Hypersonic Technology” (HyTech) program in 1995; the new missile will cruise 1,400 km at a speed of Mach 7–8 and can carry a payload of several hundred pounds, and this missile can be carried by aircraft. The US Air Force has already carried out ground tests of the hardware of Mach 7–8 missiles and flight demonstrations of Mach 6–8 missiles, and is experimenting with the powerful Hypersonic-X’s 5–10 Mach scramjet engine.



(III) The Development of Ground Firepower Assault Tactics

Because modern ground-attack (attack) aircraft (for example the F-117A) and bombers have stealth performance, are not easily detected by the other side’s radar in the course of engaging, and carry precision-guided munitions, they therefore often adopt the high-altitude level attack mode.

On December 20, 1989, the United States invaded Panama. To support the airborne operations of the US special forces at Rio Hato, Panama, the Air Force for the first time sent F-117A stealth attack aircraft into the fight. At dawn on the 20th, 6 F-117A attack aircraft of the US 37th Tactical Fighter Wing began taking off from Tonopah base in Nevada for Panama. They flew 18 hours in all en route, and reached the destination only after 4–5 aerial refuelings. When the aircraft flew over Rio Hato, 2 of the F-117As bombed the Rio Hato barracks, each dropping 1 laser-guided bomb of 900 kg. These two bombs were not dropped directly into the barracks but on an open piece of ground near the barracks. It is said that this was to make the troops loyal to General Noriega “panic and lose their composure, so as to weaken their combat capability,” rather than to destroy them. Of the other 4 F-117As, 2 were kept in reserve and 2 returned to base midway. The US military held that this F-117A action was successful: militarily, the aircraft’s bombing really did create confusion among the Panamanian Defense Forces and weakened the other side’s combat capability, reducing obstacles to the airborne landing of the US strike force. In addition, as far as the aircraft was concerned, it had undergone a test in actual combat. The US Air Force also held that this action proved that the F-117A, using the laser guidance device installed on its tail fins, could bomb targets precisely. Besides this, they had another idea, which was to use this F-117A operation to prove that the United States’ investment of large sums in the development of stealth aircraft was worthwhile. And after the Gulf War, the special role played by the F-117 really made it famous the world over.

During Operation “Desert Storm” in 1991, because Baghdad was the focus of the Iraqi forces’ air defense, in order to avoid losses the other aircraft of the United States and the coalition all avoided attacking targets in the urban area of Baghdad; only the F-117A attack aircraft, when carrying out the “Package Q” mission on January 19, 1991, attacked targets in the urban area of Baghdad. It was the only type of aircraft among the multinational forces to penetrate the urban area of Baghdad to attack. Of the targets destroyed in Baghdad, 95% were destroyed by F-117As with laser-guided bombs. The F-117A attack aircraft flew nearly 1,300 sorties in all and struck 1,600 valuable targets in Iraq, and not one aircraft was damaged.

“Multi-role” variants developed from basic-mission fighters, for example the F-15E and F-16C/D, also have a fairly strong capability of attacking ground targets. This kind of attack was used extensively during the Afghan war and the Iraq war.

In the mid-1980s the B-1B bomber began to serve in the US Air Force. At the end of the 1990s the B-2 bomber also entered the US Air Force. These are two “stealth” bombers with low radar reflectivity (especially the latter, whose radar reflectivity is even lower), which is favorable to penetration and to the protection of the bombers themselves; and what they carry is mostly laser-guided bombs and television-guided bombs with a circular error probable of only about 10 m, or air-to-ground missiles of even higher hit accuracy, which can greatly raise the efficiency of ground attack.

In March 2003 the B-2 was committed to the Iraqi theater, and on the night of the 28th 1 B-2 for the first time in actual combat dropped two new 2,130 kg EGBU-28 guided bombs, destroying a communications tower on the bank of the Tigris in the city of Baghdad. This was the largest bomb the US forces used in the Iraq war. The EGBU-28 has a dual-mode guidance mode of GPS/inertial navigation and semi-active laser throughout the whole flight, and is more advanced than the earlier JDAM bombs. The EGBU-28 can both effectively destroy large hardened targets and reduce collateral damage as far as possible. During the Iraq war the B-2’s range without refueling was 11,119 km, and two had already moved to the US Air Force base at Diego Garcia in the Indian Ocean, from which bombing Iraq does not require aerial refueling.

Because the probability of being detected by the other side’s radar is very low, which means depriving the other side of its most effective air defense means, the ground-assault tactics of “stealth” attack aircraft and bombers have become extremely simple: at night, fly over the target from a high altitude of 7,500–9,000 m or more and drop precision-guided munitions horizontally, which can both hit and destroy the target accurately and avoid being detected by the other side. The only thing to be attentive to is to change route and altitude often.

In addition, as precision-guided weapons (mainly anti-tank missiles) were fitted to armed helicopters, the ground-attack capability of armed helicopters was greatly raised, and the methods of attack also changed greatly. From the past, when close-range attack (300–600 m) was the main method, they gradually developed to medium- and long-range attack (3,000–8,000 m or even farther) as the main method.

During the Gulf War, in a battle west of Basra, one “Apache” armed helicopter battalion of the US Army achieved the result of destroying, in one sortie, 84 Iraqi tanks and armored vehicles, 38 wheeled vehicles, 4 air defense systems and 8 guns. Throughout the war the US military had 274 “Apache” armed helicopters taking part, destroying altogether more than 500 tanks and several hundred armored personnel carriers, trucks and other vehicles.

In modern times the main mission of armed helicopters is to hit tanks. According to the armed helicopter anti-tank tests held many times by the United States, Britain, Germany and other countries, when armed helicopters confront tanks using low-altitude attack tactics, the combat loss ratio of the two sides is 1:13 to 1:20; that is to say, for every armed helicopter lost, 13–20 enemy tanks or armored combat vehicles will be destroyed.

From February to June 2001 the US military carried out a series of tests in which “Predator” unmanned aerial vehicles carrying “Hellfire” laser-guided missiles attacked stationary ground targets. In October 2001 the United States for the first time used a “Predator” UAV carrying “Hellfire” missiles to carry out a live-fire attack in Afghanistan and obtained results, opening the precedent of attacking ground targets with armed unmanned attack aircraft; this shows that UAVs can already be used to attack ground targets. Improving unmanned reconnaissance aircraft into combat platforms with attack capability has increasingly drawn the attention of various countries. However, it will still take some time before UAVs can be used to carry out ground assaults on a large scale.

To sum up, except for individual cases, generally speaking, by this period the method of destroying and eliminating ground targets by dense assaults of huge aircraft groups, as in the Second World War and even the Vietnam War, was already outdated. Now, using only a few aircraft with precision-guided munitions can achieve the combat objectives that in the past often required tens or hundreds of aircraft to achieve.

As the range of precision-guided munitions grows longer and longer, it can be imagined that in the future more and more air attacks will be carried out outside the defender’s defense zone; the “stand-off attack” tactic is not a question of whether it will appear but of when it will appear and when it will become the dominant ground-assault tactic.

If the above ground assaults all focus on destroying the other side’s ground targets, then stopping the maneuver of the other side’s ground forces is increasingly becoming the “standard mission” of ground assault. In modern times more and more ground assaults are carried out to achieve this purpose. Since both achieve combat objectives by destroying or damaging the other side’s targets, the attack methods of the two are almost the same; the difference is that the aircraft types the latter uses emphasize range, loiter time and maneuverability. Taking the US military as an example, types such as the F-16D and F-15E are mostly used.




II. The Development of Airborne (Air-Landing) Tactics

In this stage airborne (air-landing) tactics and helicopter landing tactics also had great development.


(I) The Development of Airborne (Air-Landing) Tactics

Before dawn on October 25, 1983, the United States sent its “rapid deployment force” and, by surprise attack, launched a joint sea-air assault on the Caribbean island nation of Grenada; this was the largest US military action since the Vietnam War, and for a time Grenada, this tiny place almost unknown in the past, became the focus of the whole world’s attention.

The Grenadian garrison comprised: 2 infantry battalions, 1 field artillery company and 1 antiaircraft artillery company of the Grenadian government army, about 2,000 men in all, mainly equipped with infantry light weapons including submachine guns, machine guns, rocket launchers, 120 mm mortars and 23 mm twin-barrel antiaircraft guns, and in addition a small number of Soviet-made BTR-60 armored personnel carriers; there was no navy or air force, and no tanks, large-caliber artillery or other heavy weapons; the Grenadian militia numbered about 2,000. In addition, Grenada had a Cuban engineer battalion of about 700 men responsible for building the airfield there; according to the captured roster published by the US side after the war, this battalion in Grenada contained 2 infantry companies, 1 mortar company and 1 machine-gun company, commanded by Colonel Tortoló. According to the US side’s actual combat experience, the combat strength of these Cubans was quite strong.

The main forces of the Grenadian government army were deployed around the capital, St. George’s, and on the southwest coast of the island, with part deployed at Pearls airfield, and the Grenadian side’s 2,000 militia were mostly deployed dispersedly. The Cuban engineer battalion was mainly deployed at Salines airfield and its vicinity, and on the highway from that airfield to the capital.

At dawn on October 25, 1983, with the first explosion at Pearls airfield in Grenada, the war of the US invasion of Grenada formally broke out. The war lasted 8 days in all and can broadly be divided into two stages.

First stage (October 25–28): advancing from north and south, controlling key points

At 4:30 on the morning of the 25th, US shipborne aviation carried out air fire preparation on Pearls airfield. At 5:00, from 400 Marines of Marine Amphibious Ready Group 84-1, riding helicopters from the amphibious assault ship “Guam” assembled in the waters east of Pearls airfield, landed vertically directly on the runway of Pearls airfield; next, the follow-up force of about 800 men landed riding helicopters and landing craft respectively. At Pearls airfield the US forces met only slight resistance from a small number of enemy troops. After 2 hours of fighting, the US forces had completely taken control of Pearls airfield. Then the US forces continued to attack enemy strongpoints near the airfield and occupied Grenville. The US forces’ combat actions in this direction went very smoothly and were basically carried out according to the original plan.

But the US forces’ operations in the southwest of the island were much more difficult than expected.

While Pearls airfield was being attacked, 2 Ranger battalions of the 75th Regiment of the US Army special forces, about 700 men, riding 18 C-130 transports and under the cover of AC-130E armed transports, swept in at low altitude over the Caribbean toward Grenada, preparing to carry out a parachute drop on Salines airfield at the southwestern tip of the island. Before the aircraft reached the target, the commander of the Ranger force on board learned that the airfield and the high ground near it were equipped with a large number of air defense weapons, and so decided to lower the jump altitude from the 1,200 feet (about 366 m) originally planned to 500 feet (about 152 m) in order to reduce losses during the drop; this would be the lowest jump altitude of the US forces since the Second World War. Before the drop, A-6 and A-7 shipborne attack aircraft that took off from the aircraft carrier “Independence” carried out air fire preparation against the defenders of the airfield, and at 5:36 the transports carrying the paratroopers reached the airspace over Salines airfield and immediately began the drop. Because the ground fire was so fierce, after the 1st company of US paratroopers had jumped, the drop had to be suspended temporarily. AC-130E aircraft were urgently called in to suppress the enemy’s antiaircraft fire, and 15 minutes later the drop was able to continue. During the drop the airfield garrison’s antiaircraft fire was basically uninterrupted, some US paratroopers were killed or wounded, and many parachute canopies were riddled with bullet holes. The Rangers, after landing, immediately went into ground combat. After fierce fighting, the US forces took control of the airfield at 7:15. At this time the Grenadian resistance around the airfield was still fairly strong, and on the airfield the US forces came under fire continually. The Rangers cleared the airfield runway under dense fire while at the same time attacking the Grenadian resistance around the airfield, and occupied the campus of St. George’s Medical School near the airfield to protect the roughly 500 American students there.

At 2 p.m. the follow-up forces, 2 battalions of the 82nd Airborne Division and multinational police forces, about 1,500 men in all, arrived one after another and immediately joined the fight. Supported by air fire, the US forces continued to attack the resistance near the airfield, consolidated the airfield, and occupied Frequente. Afterward, apart from leaving the multinational police forces to guard the airfield, the main force divided into two routes: one went north along the coastal highway toward the capital, St. George’s; the other advanced east, via True Blue and St. George’s Medical School, toward Calivigny barracks.

While the fierce fighting at Salines airfield was going on, an 11-man team of the US “SEAL” force successfully parachuted into the Governor-General’s residence in St. George’s to rescue Governor-General Scoon. But when the team members prepared to withdraw with the Governor-General’s family, 3 BTR-60 armored vehicles operated by Cubans surrounded the Governor-General’s family, together with the US “SEAL” team members, in the Governor-General’s residence. To rescue the besieged Governor-General, and at the same time to coordinate with the US southern route in rapidly capturing St. George’s, Admiral Metcalf adjusted the operational plan: the US forces in the direction of Pearls airfield would no longer attack St. George’s by land but go by sea instead. For this, apart from some Marines left in the direction of Pearls airfield on guard duty, the other 240 Marines returned to the “Guam” and, riding the ship, quickly circled from the north of Grenada to the sea area near Grand Mal Bay on the west coast, about 1 km north of St. George’s. At 19:30 the Marines boarded landing craft and landed, with 18 tanks and armored vehicles landing along with them. After landing, through 12 hours of all-night fighting, they wiped out the enemy surrounding the Governor-General’s residence and rescued the Governor-General and the members of the “SEAL” team.

In view of the fact that the Grenadian resistance was much stronger than expected, in order to achieve a quick decision, the US forces urgently reinforced troops and operational supplies from home; by the 26th the total number of US ground forces in Grenada had reached over 6,000, forming a 3-fold superiority over the Grenadian forces. The western-route US forces continued to advance north and south with superior forces, attacking the Grenadian strongpoints along the way one by one and closing in on the capital, St. George’s, while the eastern-route US forces attacked and advanced toward Calivigny barracks. On the 26th the Marines took Fort Frederick, where the Grenadian army headquarters was located; on the 27th the Marines occupied Fort Lucas and the military key point of Richmond Hill prison; the eastern-route US forces met fierce resistance at Calivigny barracks and, after bitter fighting, took the barracks and captured a large quantity of weapons and documents. On the 28th the US forces of the north and south routes finally joined up at St. George’s, completing the occupation of the Grenadian capital. With this, the US forces completed control of the key points of the island, and the main fighting of the whole invasion ended. The Grenadian forces collapsed, and scattered armed personnel withdrew to the northern and central mountain areas and continued to resist. The Cubans who took part in the fighting were partly killed or wounded, and most were captured.

Second stage (October 30–November 2): mopping up the remaining enemy, consolidating the victory

In view of the isolated and scattered state of the remaining Grenadian resistance forces and the complexity of the terrain in which they were hiding, the US forces broke up the whole into parts, with companies and platoons as the unit, coordinated air and ground, mopped up the remaining enemy, and searched for and captured the main leaders of the coup. On the 29th the US forces captured in the suburbs of St. George’s Coard, one of the main leaders of the coup and former Deputy Prime Minister. On the 30th Austin, former chairman of the “Revolutionary Military Council,” was captured. The “Guam” amphibious assault ship task group was ordered to Carriacou island, 32 km north of Grenada, to search for the remaining enemy. The landing force numbered 2 companies in all (300 men), of which 1 company, riding 20 helicopters, landed vertically at a field airstrip north of the island’s capital, Hillsborough, while the other company, riding 13 landing craft, landed on the bay west of Hillsborough. After 7 hours of searching, the landing personnel captured 15 Grenadian soldiers and found an army arsenal but nothing else, and so returned to the ship and left the island.

By November 2 the US forces had smoothly completed the mopping-up mission. The remaining enemy were basically wiped out, large quantities of weapons, ammunition and documents were captured, the US forces completely controlled Grenada, and the war thus came to an end. As a result of the war, the US forces suffered only 18 killed and 90 wounded, and lost over 10 helicopters. The Grenadian forces had over 40 killed and 15 captured, the rest scattering. The Cubans had 69 killed and 56 wounded, and as many as 642 were captured.

After one day of fierce fighting on the 25th, the US forces seized two airfields of decisive importance to the war and opened up a new theater north of St. George’s, thereby forming, with the US forces in the direction of Salines airfield, a favorable posture for a pincer attack on the Grenadian capital from the north and south routes.

The war of the US invasion of Grenada was a “one-sided” war. The US forces held the initiative throughout the war, and in the end, at very small cost, completed the occupation of Grenada in a short time and achieved their strategic objectives; the Grenadian side, on the other hand, was passive everywhere and beaten everywhere, and within 8 days ended up losing both its power and its country. Tracing the reasons, besides such reasons as the huge gap in the quantity and quality of the weapons and equipment of the two sides, the stark contrast in national strength, Grenada’s territory being too small and giving no room for protracted war, and Grenada being an island nation far from the Soviet Union and Cuba, so that outside aid could easily be cut off, the correct strategic guidance and tactical application of the US side also played an extremely important role in the success of this US military action.

From the standpoint of tactical application, the US side had mainly the following features:

In this war of invading Grenada the United States took only 4 days to achieve its main combat objectives, ended the war within 8 days, and fully controlled Grenada. In order to achieve a quick decision, the US side mainly adopted the following two measures: first, concentrating absolutely superior forces and weapons. The forces the US military successively committed formed a 9:1 superiority over the Grenadian side; the ratio of ships of the US and Grenadian sides was 15:0, and the ratio of military aircraft of all types was 230:0. Second, striving to achieve surprise. The US side mainly did the following work: first, using the Soviet shootdown of the South Korean airliner and the bombing of the US Marines stationed in Lebanon to divert the attention of the international community; second, imposing a news blackout and forbidding reporters to accompany the invading forces; third, hiding the assembly of forces under the pretext of a “joint exercise” with the multinational police forces of the Caribbean; fourth, using the break of dawn to launch a sudden attack from many directions on the areas where Grenadian and Cuban forces were concentrated. In addition, the ship formation originally scheduled to be sent to Lebanon, by its actions before it received the order to divert to Grenada and carried it out, also objectively played a role in diverting attention. All of the above actions provided a strong guarantee for the US forces’ achieving a quick decision.

The US military is a highly modernized force. To bring the advantages of its technical equipment into full play, the US military, in view of the actual circumstances that Grenada is an island nation surrounded by sea, with many mountains in its interior, and that the Grenadian and Cuban forces were deployed fairly dispersedly, laid great stress in operations on close coordination of the services and arms; in the landing operation it took vertical landing as the main method, widely adopting means such as parachute drops and helicopter landings to land rapidly from many directions, destroy the main force of the garrison and develop in depth; in the operations to control key points and the mopping-up operations it widely carried out air maneuver operations, avoiding unfavorable terrain and destroying isolated and scattered enemies, which speeded up the course of combat.



(II) The Development of Helicopter Landing Tactics

In the early 1980s the first UH-60 “Black Hawk” utility helicopters entered US Army service (see Figure 15.15).


[Image — Figure 15.15: The UH-60 “Black Hawk” utility helicopter. A photograph of a white-and-gray twin-engine helicopter hovering low over the ground, seen from the side, with dust or spray beneath it.]



The UH-60 medium utility helicopter (English: UH-60 Medium Utility Helicopter, named “Black Hawk” by the US Army) is a four-blade-rotor, twin-engine, medium utility helicopter designed and produced by the US Sikorsky Aircraft company in the 1970s for the US Army. Its fuselage length is 19.76 m, rotor diameter 16.36 m, empty weight 4,819 kg, takeoff weight 9,980 kg, maximum speed 357 km/h and combat radius 590 km. Because of its good flight performance it has been converted for various purposes and is widely used in the US Army.

In the 1991 Gulf War the US military made extremely successful use of helicopter landing operations. In Operation “Desert Sabre” the US military used the 101st Air Assault Division to carry out a large-scale, deep, long-range dash, penetrating at one stroke into the depth of the Iraqi ground forces, controlling the east-west line of communication of Highway 8 and fighting actively along Highway 8, cutting the connection between the Iraqi troops in the Kuwait theater and the rear, and, with a very beautiful “relay” assault, completing the tasks of stabbing the Iraqi main force in the back and of establishing a forward supply base for the multinational forces’ main left-flank assault, thereby laying the foundation for victory in a ground offensive of less than 100 hours. In the Gulf War ground offensive the 101st Air Assault Division, as the fist of the “left hook,” was deployed in the west to carry out the attack. At 7:00 on February 24, supported by the 18th Aviation Brigade of the 18th Airborne Corps, the 101st Air Assault Division, with its AH-64 and AH-1 attack helicopters providing cover, used 60 UH-60 and 40 CH-47 transport helicopters to begin carrying out its 1st Brigade, reaching 93 miles deep into Iraq. This was the largest helicopter landing operation in the history of the US military. In this operation the division flew over 300 helicopter sorties, bringing troops and equipment into the target area. On February 25, when the 82nd Airborne Division entered Forward Operating Base “Cobra,” the 101st Air Assault Division immediately sent its 3rd Brigade to carry out the deepest air assault in the history of the US military. The division’s 3rd Brigade set out from its tactical assembly area on the Saudi border and dashed 175 miles north, carrying out an air assault and seizing observation and blocking positions on the south bank of the Euphrates. At 10:00 on February 27 the division’s 2nd Brigade seized Forward Operating Base “Viper,” 200 km east of Forward Operating Base “Cobra.” Afterward the division continued operations along Highway 8 to ensure the security of Forward Operating Bases “Cobra” and “Viper,” and when the operation ended at 8:00 on the morning of the 28th the division had thoroughly cut off the Iraqi army’s line of retreat and taken part in the final annihilation battle against the Iraqi Republican Guard. The 101st Air Assault Division’s successful use of large-scale, deep, long-range dash tactics in the Gulf War not only reflected that helicopter landing tactics had developed to a fairly mature stage under modern conditions, especially high-tech conditions, but also marked that helicopter landing operations, as a new and relatively independent form of operation, had formally stepped onto the stage of human warfare.

In this period the emergence of the tiltrotor deserves attention.

The V-22 “Osprey” tiltrotor is a tiltrotor aircraft designed and built jointly by the US Bell and Boeing companies, and is also a medium transport aircraft (see Figure 15.16). The tiltrotor has the vertical take-off and landing ability of a helicopter and the advantages of a fixed-wing propeller aircraft: higher speed, longer range and lower fuel consumption.


[Image — Figure 15.16: The V-22 “Osprey” tiltrotor. A photograph of a dark gray tiltrotor aircraft in flight over a desert landscape, seen from the side with its rotors tilted upward.]



The V-22 “Osprey” tiltrotor has, at the two wingtips of a wing similar to that of a fixed-wing aircraft, a rotor tilt system assembly each that can rotate between a horizontal position and a vertical position. When the aircraft takes off and lands vertically, the rotor axes are perpendicular to the ground, in the flight state of a side-by-side-rotor helicopter, and it can hover in the air, fly forward and backward, and fly sideways; after the tiltrotor takes off and reaches a certain speed, the rotor axes can tilt forward through a 90° angle to a horizontal state, the rotors being used as tractor propellers, and at this time the tiltrotor can, like a fixed-wing aircraft, fly long distances at fairly high speed.

The V-22 began to be developed in the 1980s, began service with the US Marine Corps in 2007, and in 2009 the US Air Force also began to equip it.

The tiltrotor is a rotary-wing aircraft with unique performance. It has both the ability of an ordinary helicopter to take off and land vertically and to hover in the air, and the ability of a turboprop aircraft to cruise at high speed. The tiltrotor adopts a new way of thinking in designing the rotors and overall layout of a helicopter; its design thinking has broken through the category of the traditional helicopter and belongs to a new-principle rotor configuration; it is a breakthrough, leapfrog development in helicopter technology, a revolutionary high technology for the helicopter industry, and also the inevitable result of the development of helicopter technology. The appearance of the MV-22 has already led the US Marine Corps to redefine the rules of amphibious warfare. The tiltrotor was the most eye-catching aircraft in the helicopter world in the 1990s and will become the main equipment of the US Navy in the 21st century.

The tiltrotor combines the advantages of the helicopter and the fixed-wing aircraft and will certainly play an enormous role in future high-tech wars.

According to the US military, the “Osprey” tiltrotor can meet the needs of 32 kinds of military missions and can give battlefield commanders more choices and greater flexibility. Cohen, the former US Secretary of Defense, pointed out that the “Osprey” will change the way people act, adapt to the many needs of the US military in the 21st century, and greatly shorten the response time for military strikes, hostage rescue, disaster relief, humanitarian assistance and the maintenance of peace.

The tiltrotor can complete everything a helicopter can; because of its advantages of high speed, long range and larger effective payload, it is especially suited to carrying out missions such as personnel/equipment assault transport, combat search and rescue, special operations, logistics support, medical evacuation and anti-submarine warfare.

Compared with conventional helicopters, the tiltrotor’s advantages can be summarized as follows:

Fast. A helicopter’s maximum speed does not exceed 360 km/h and its cruising speed does not exceed 300 km/h. The cruising speed of the V-22 tiltrotor is 509 km/h and its maximum speed can reach 650 km/h.

Low noise. The tiltrotor’s noise in cruise is much less than a helicopter’s, and when hovering at an altitude of 150 m its noise is only 80 decibels, only equivalent to the noise made by a truck 30 m away.

Long range. For example, the V-22’s range is greater than 1,850 km, and if two more fuel tanks are filled, its ferry range can reach 3,890 km. If aerial refueling is carried out, the aircraft has the ability to fly directly from the US mainland to Europe, whereas a helicopter’s range rarely exceeds 1,000 km.

Large payload. The V-22’s hover weight has reached 21,800 kg. The next-generation four-rotor tiltrotor (V-44) can carry 80–100 soldiers or 10–20 tons of cargo.

Low fuel consumption. When the tiltrotor is in cruise flight, because the wings can produce lift, the rotor speed is lower, basically equivalent to two propellers, so its fuel consumption rate is lower than a helicopter’s.

Low transport cost. Taking into account the tiltrotor’s advantages of low fuel consumption, high speed, long range and large payload, its transport cost is only 1/2 that of a helicopter.

Low vibration. Because the rotor layout of a general tiltrotor is at the wingtips far from the fuselage, and the rotor diameter is small, the vibration level of its cockpit is much lower than that of a general helicopter.

Although it has many advantages compared with a general helicopter, the tiltrotor also has quite a few shortcomings, mainly in the following respects: first, high technical difficulty; second, a long development cycle; third, high development cost and high unit cost; fourth, complex aerodynamic characteristics.

Even with the above problems, the appearance of the tiltrotor also foretells broad prospects for the development of airborne tactics. Once the above problems are solved to a certain degree, airborne tactics will develop in the direction of very long-range rapid execution, requiring only very small helicopter landing sites, and being able to land directly near the target; this is exactly what the development of airborne tactics today dreams of day and night.





Section 6: Typical Forms of Beyond-Visual-Range Attack Tactics

At present (the second decade of the 21st century), the form of air combat is in a transitional period of changing from within-visual-range air combat to beyond-visual-range air combat. Beyond-visual-range attack tactics have been used only in a small number of small-scale air combats, and are not yet very typical. According to the author’s estimate, typical beyond-visual-range attack tactics will become the dominant tactics generally used in air combat only 10–20 years from now, that is, in the middle of this century. In this section the author, relying only on the possible forms of future wars and campaigns, the basic requirements of strategy and campaign art for air combat, and the development trends and speed of future air combat weapon systems, and drawing lessons from the air combats that have already occurred using beyond-visual-range tactics, makes some rough predictions of the typical forms of beyond-visual-range attack tactics that will become the dominant air combat tactics in the middle of this century.


I. The Possible Forms of Future Wars and Campaigns and the Requirements of Strategy and Campaign Art for Air Combat

According to the author’s estimate, in the middle of the 21st century the war most likely to occur will still be local war, but the possibility of general war cannot be completely ruled out.

General war is a full collision between major powers. It has two forms, nuclear war and conventional war. In conventional war the main component of the war is the campaign. Apart from incidental engagements, engagements will occur mainly as components of campaigns.

In the middle of this century, once a conventional general war occurs, in the early stage of the war the technical level of the war (referring to the technical level of the weapons and equipment used in the war; the same below) will be very high, and the basic tactics used in air combat may be typical beyond-visual-range attack tactics. But it will subsequently fall sharply, perhaps even back to the level of the early period of beyond-visual-range attack tactics. After a period of time (that is, after the belligerent states have completed wartime economic and scientific-technical mobilization and conversion), the technical level of the war will rise again, and typical beyond-visual-range attack tactics will very likely be used again.

Local wars also have different intensities. Typically speaking, local wars can also be roughly divided into two major categories, high-intensity local wars and low-intensity local wars. High-intensity local wars often occur between states. In a high-intensity local war the technical level of the war is usually very high, and the basic tactics used in air combat are very likely typical beyond-visual-range attack tactics. Low-intensity local wars often occur in civil wars. The technical level of the war is somewhat lower, and the tactics used may be non-typical beyond-visual-range attack tactics.

Like general war, the main component of local war is the campaign; in many cases a local war is a single campaign. Engagements will occur mainly as a component of the campaign.

Whether a high-intensity or a low-intensity local war, its requirements on future campaign engagements are, first, controllability. War is one of the means of solving political problems and must obey political demands, and political demands constantly change with changes in specific circumstances. Campaigns and engagements, as parts of war, must obey and serve such changes. The concrete form of obeying and serving such changes is that, according to political demands, one may carry out either deterrence or actual combat. Deterrence is to achieve limited political objectives directly; actual combat is also to achieve limited political objectives, and is often not for the complete elimination of the other side. In order to reduce the “post-war sequelae,” even actual combat often uses only conventional, non-nuclear, non-chemical and non-biological means of combat. The switch from deterrence to actual combat, or from actual combat to deterrence, may be completed within a very short time. Second, quick decision. Once a campaign or engagement begins, it must produce results in the shortest time, so that the international community has no time to react and has to accept the fait accompli. There is often no follow-up action. Third, resoluteness. That is, in order to realize the objectives of the campaign or engagement, one is often not bound by the specific cost and gives less consideration to the other side’s specific losses.

From the standpoint of tactics, in the middle of this century engagements will still broadly be divided into three basic types: land (ground) engagement, naval engagement and air engagement.

According to the development trends and speed of military technology and the requirements of strategy and campaign art, in the middle of this century, during general war or high-intensity local war, the basic tactics used in air combat may be typical beyond-visual-range attack tactics.



II. The Development of Future Air Combat Weapon Systems

As with the trend that has already appeared in modern times, future air combat will no longer be “single combat” between the two sides’ fighters, but an overall confrontation between the two sides’ air combat systems. The quality of any one component of the future air combat weapon system and the degree of matching of their mutual relations will affect future air combat. Among them, three parts have a marked influence on beyond-visual-range air combat tactics: fighters, airborne early warning (command) aircraft, and medium- and long-range intercept missiles.


(I) The Development of Future Fighters

Future fighters have two parallel development directions: one is the (manned) fifth-generation fighter; the other is the unmanned aerial vehicle.

1. The Fifth-Generation Fighter

From the very beginning of the conceptual design of the fifth-generation fighter, the “4S capability” standard was established internationally: Stealth; Super Sonic Cruise; Super Maneuverability; Superior Avionics for Battle Awareness and Effectiveness. Among these, stealth performance is regarded as the most critical index of the fifth-generation fighter.

Stealth is the popular term for “low-observable technology.” A fighter’s stealth performance is considered mainly from two aspects, anti-radar detection and anti-infrared detection, with anti-radar detection primary, and is designed against the two main threats of air-to-air missiles and surface-to-air missiles. Through shape design and the application of radar-absorbing coating, including the use of internal weapon bays, the other side’s radar waves are deflected and absorbed to the greatest extent and the intensity of the echo is suppressed, making it hard for the other side’s radar to capture the echo signal, and thus achieving the tactical advantage of being hard to detect, track and lock on.

The stealth performance of an aircraft is usually expressed by radar cross-section (RCS). The larger the RCS, the worse the aircraft’s stealth performance; the smaller the RCS, the better. In confrontation with fourth-generation fighters, the fifth-generation fighter has the advantage of a radar cross-section (RCS) below 0.1 square meters against the generally more than 10 square meters of radar cross-section of the fourth-generation fighter. For radar, the detection range is proportional to the fourth root of the RCS. If a radar that can detect a target of RCS = 10 square meters at 80 km faces a target of RCS = 0.1 square meters, its detection range will be sharply compressed to 14 km. This means that, with comparable radar performance, the fifth-generation fighter can fire air-to-air missiles to attack before the fourth-generation fighter has detected it. The fourth-generation fighter, on the other hand, cannot determine the exact position of the fifth-generation fighter and can only be beaten passively.

If a fifth-generation fighter meets a fourth-generation fighter in combat, then even if the other performance of the two aircraft is comparable, the fifth-generation fighter can form a one-way transparent battlefield advantage over the fourth-generation fighter and launch attacks on the fourth-generation fighter at a safe distance. The fourth-generation fighter will have no means of hitting back at all. The one-way battlefield transparency advantage brought by low observability is enough to make all fourth-generation aircraft in the confrontation “be shot down without knowing why.”

The second feature of the fifth-generation fighter is high maneuverability. It is shown in supersonic cruise, high agility and short takeoff and landing. The fifth-generation fighter’s supersonic cruise is achieved by increasing engine thrust and reducing aircraft drag. High agility and short takeoff and landing are often achieved by adopting vectored-thrust nozzles.

The third feature of the fifth-generation fighter is that its avionics system is at a higher level, more integrated, informationized, technology-intensive, modular and intelligent, and the function, performance, reliability, maintainability, supportability, testability and comprehensive effectiveness of the integrated avionics system will also see breakthrough leaps. Besides being able to detect and identify targets at long range, it will also have the ability to guide missiles in carrying out multi-target attacks.

Inheriting the successful practice of the fourth-generation fighter, the fifth-generation fighter also often adopts a high-low mix and a large-small mix. For example, the United States uses an F-22 and F-35 mix, Russia may use a T-50 and S-37 mix, and China may use a J-20 and J-31 (FC-31) mix.

America’s F-22 fighter is the world’s first fifth-generation fighter (see Figure 15.17). It made its first flight on September 7, 1997, and entered US Air Force service successively in the early 21st century, to replace the mainstay type of the previous generation, the F-15 “Eagle” fighter. The F-22 is a large fighter.


[Image — Figure 15.17: The F-22 fighter. A photograph of a dark gray twin-tail stealth fighter in flight above clouds, seen from below and the side.]



America’s small fighter is the F-35 fighter. According to the plan, the F-35 has three different forms, A, B and C: the first is the conventional takeoff and landing type, mainly for use by the Air Force; the second is the short or vertical takeoff and landing type, which can take off and land within a very short distance or vertically, mainly for use by the Marine Corps; the third is the carrier-based type, which can take off and land on aircraft carriers, mainly for use by the Navy. One basic type having three derivative types meets the different needs of the three services and lowers cost.

To avoid technical risk, Russia’s fifth-generation fighter (which Russia calls the “fourth generation”) first developed the light S-37. It made its first flight a few days later than the F-22, on September 25, 1997. At the same time, Russia also developed the heavy T-50 fighter, which first flew on January 29, 2010, and made its public debut at the Moscow International Aerospace Salon in 2011. With the unveiling of the T-50, Russia broke America’s monopoly on fifth-generation fighters and became the second member of the “fifth-generation club.” Its aerodynamic performance is very good and its handling is also very good, but its stealth performance is not yet satisfactory. It has not yet been decided when it will be finalized.

China’s J-20 and J-31 (FC-31) have also been test-flown and are also fifth-generation fighters.

The fifth-generation fighter will very likely be the last generation of manned fighters.

2. Unmanned Fighters

The unmanned fighter (Unmanned Combat Aerial, UCAV) is a brand-new air weapon platform.

The predecessor of the unmanned fighter is the unmanned combat aircraft, a support equipment mainly performing auxiliary combat missions such as aerial reconnaissance, battlefield surveillance and combat damage assessment. Because it has shown broad prospects in the course of its development, it is gradually being developed and upgraded into one of the main combat equipments able to carry out suppression of enemy air defense systems and ground attack, and even to conduct air combat. Its name will also gradually differentiate from unmanned combat aircraft into unmanned reconnaissance aircraft, unmanned attack aircraft, unmanned fighters, and so on. At present the main function of the unmanned combat aircraft is to carry out air defense suppression and deep strike (that is, the unmanned attack aircraft). In the 1990s the United States took the lead in putting it into its military equipment development plan, which attracted great attention from the military circles of various countries and set off a worldwide upsurge in the development of UCAVs.

The idea of the unmanned fighter arose in the 1960s and 1970s, and the United States also carried out a large number of flight tests, but limited by the level of technical development at the time, these concepts were not realized. Compared with manned fighters, unmanned fighters have the following advantages: (1) Because there is no pilot on board, the unmanned fighter can be smaller than a manned fighter and have better stealth. (2) The unmanned aircraft is not limited by the pilot’s physiological conditions, and therefore has a larger performance envelope and longer endurance. (3) Its manufacturing cost and life-cycle cost are low, and few maintenance personnel are needed.

The main technical difficulties of unmanned fighters are: (1) poor autonomous combat capability, lacking the flexibility and adaptability that manned aircraft have. (2) Because the controllers’ understanding of the environment in which the unmanned aircraft finds itself must rely on long-range communication, and such long-range communication is easily jammed or suppressed and interrupted, timely and accurate exchange of information between man and aircraft becomes impossible, affecting the effectiveness of the unmanned fighter in completing its mission.

With the development of battlefield real-time information networks and artificial intelligence technology, these technical difficulties that restrict the development of the unmanned fighter are being gradually solved. At present the unmanned fighter has become a hot spot in the development of unmanned aircraft technology.

There are two forms in which unmanned aircraft are used directly in combat. One is the suicide-type unmanned attack aircraft that uses itself as the warhead to kill and wound enemy targets. These are mainly anti-radiation UAVs, generally with a passive radar seeker, a fuze and a warhead added to the UAV. The advantage is that they can easily cross the enemy air defense zone and loiter over enemy territory, and once a target is discovered carry out a suicide attack; they can attack vertically downward, making it hard for the enemy to intercept them. For example, Israel’s “Harpy” is a very typical one. The other is the unmanned fighter that, like a manned fighter, carries weapons to carry out missions. This is the unmanned fighter (UCAV) in the true sense. It usually adopts a “man-in-the-loop” control mode, controlled by a ground (sea-surface) command and control center, an airborne command and control aircraft or the pilot of a manned fighter, and can carry out ground attack and air combat missions.

At present various countries have begun the development and research of unmanned fighters. The United Kingdom will consider, in the Future Offensive Air System (FOAS) that will enter service in 2018–2020, the possibility of using unmanned fighters or a mixed manned/unmanned aircraft system. France is considering converting the “Rafale” aircraft into the control aircraft of an unmanned fighter. India is also developing an unmanned fighter. In the development of unmanned fighters the United States is at the forefront and has already developed Air Force and Navy UCAV demonstrators. The Boeing company has signed a contract for the first phase of the advanced technology demonstration program for an unmanned fighter to suppress enemy air defense weapons, and in September 2000 unveiled the unmanned fighter demonstrator X-45A; the late-stage preparations for its first flight test were basically completed at the end of 2001, and this year the US Air Force will organize the second-phase demonstration, the aim being to reduce risk and evaluate the control system. If the second-phase demonstration is successful, the productized, engineered unmanned fighter will begin development in 2004 and may equip troops before 2015 (see Figure 15.18).

The US military is very optimistic about the application prospects of the unmanned fighter for suppressing enemy air defense systems. If unmanned fighters enter service before 2015, they will, together with fifth-generation fighters (for example the F-22 and F-35), form the fighter group of the 21st century, and around 2025 the unmanned fighter may even become the main force of the fighter group. Northrop Grumman, funded by the US Navy’s advanced UCAV development contract, developed a UCAV demonstrator called “Pegasus,” which adopts an unconventional kite or diamond layout (this layout is the UCAV design with the most wing-body-blending characteristics imaginable that could take off from an aircraft carrier). The second flight demonstrator of the “Pegasus” is expected to be incorporated into the plan of the US Defense Advanced Research Projects Agency and will go into production under its plan. The United States has also achieved major success in converting unmanned reconnaissance aircraft carrying munitions into UCAVs.


[Image — Figure 15.18: The X-45A unmanned fighter-attack aircraft in test flight. A dark, dramatic image of a tailless delta-shaped aircraft against a cloudy sky, with a second aircraft and falling munitions at the lower left.]



Judging from the present state of technical progress, it should be said that the unmanned aircraft’s possessing ground-attack capability will be no problem in the next few years, but there is still a long way to go before it possesses air combat capability. Among air combat capabilities, beyond-visual-range air combat capability is easier to achieve, and within-visual-range air combat capability is more difficult.

The development features of unmanned combat aircraft are: first, they are designed around the mission, without considering human factors; second, their structure is simple but their systems are complex; third, they can operate in dangerous environments; fourth, usage costs can be greatly reduced.

In the long run, the unmanned fighter will be the main direction of fighter development.



(II) The Development of Airborne Early Warning (Command) Aircraft

At present, the militaries of more than 10 countries and regions in the world, including the United States, Russia, Britain, France, Saudi Arabia, Egypt, Israel, Japan, Singapore, the NATO countries and China’s Taiwan, are equipped with nearly 300 airborne early warning aircraft, and some other countries are preparing to equip early warning aircraft.

To adapt to the needs of future wars, the military powers of the world are sparing no effort in strengthening and perfecting early warning aircraft, and as a result the development of early warning aircraft shows the following trends.

1. Parallel Development of Large and Small Aircraft

Judging by the technical performance and combat effectiveness of early warning aircraft, America’s are the best, Russia’s next; Israel’s “Phalcon” airborne early warning system, developed with American technology, is also very advanced, and China’s KJ-2000 is also a large airborne early warning aircraft of fairly good performance (reportedly the more advanced KJ-3000 is being developed). But high-performance large early warning aircraft have long development cycles and prices often of several hundred million US dollars; for example, the E-3 early warning aircraft, with its matching ground equipment and technical training costs added, costs as much as nearly 1 billion US dollars per aircraft, which ordinary countries can hardly bear. The small early warning aircraft under development, on the other hand, not only have a shorter development cycle and a low price but also moderate performance. Therefore some countries are actively developing small early warning aircraft of moderate performance and cheap price, such as Sweden’s “Saab-2000,” the Dutch “Bird of Paradise” Mk2 and China’s KJ-200, which is also a small airborne early warning aircraft of fairly good performance (reportedly the more advanced KJ-500 is being developed). These small early warning aircraft are small in size and have fewer functions but are cheap and easy to maintain and, more importantly, can fully meet the operational needs of medium and small countries. This has formed a pattern of parallel development of large early warning aircraft and small early warning aircraft.

In the future, unmanned airborne early warning aircraft may also appear.

2. Carrying Out Modernization Upgrades

For countries already equipped with early warning aircraft, using mature technology to install advanced electronic equipment to further modernize early warning aircraft costs little, takes a short time and shows quick results, can achieve the purpose of raising combat effectiveness, and is an economical and practical path. Although the United States has the ability to develop large, advanced new early warning aircraft, in order to save funds it carried out modernization upgrades on the E-3A and E-2C early warning aircraft in service. In the E-2C upgrade alone, the United States installed a new AN/APS-145 pulse Doppler radar, increasing its detection range by 40% and expanding its coverage by 90%, and switched to a 940 enhanced high-speed parallel processor whose weight and size are only 1/2 and 1/3 of the original respectively but whose processing capability is greatly raised, the numbers of targets tracked and displayed increasing by 400% and 960% respectively, and it gained the ability to search for and track anti-ship missiles. At the same time it also improved the friend-or-foe identifier, and added a Joint Tactical Information Distribution System and a GPS receiver. After the upgrade this type was renamed “Hawkeye 2000,” has already been equipped on the aircraft carrier “Nimitz,” and took part in the Iraq war. From the mid-to-late 1990s the Russian Air Force and the British Royal Air Force successively carried out modernization upgrades on their A-50 “Mainstay” early warning aircraft and E-3 early warning aircraft. Among these, the A-50 was improved into the A-50U, whose target detection range and number of targets tracked both increased, raising its early warning capability against flying targets and its anti-jamming capability.

Proceeding from their own national conditions, countries usually decide what kind of early warning aircraft to equip according to their own economic strength, geographical position, surrounding environment and other national conditions.

Britain, because the technical indices of its independently developed “Nimrod” early warning aircraft could not meet the needs of the Air Force, instead imported 7 E-3 early warning aircraft from the United States.

France, in order to match the NATO air defense system, especially the airborne early warning system, abandoned its plan to develop early warning aircraft independently and also bought E-3 early warning aircraft from the United States.

Saudi Arabia has a large land area and strong finances, and so bought the world’s most advanced early warning aircraft, the E-3. Singapore is surrounded by sea and so chose the E-2C early warning aircraft, which has strong detection capability over the sea.

Brazil does not have the ability to develop early warning aircraft independently, and decided to import an airborne early warning system from Israel, installing it on its own transport aircraft to serve as an early warning aircraft.

3. Diversification of Carrier Platforms

Normally, early warning aircraft mostly use large transport aircraft as the platform. At present the platforms of early warning aircraft have shown a trend toward diversification. Some countries, on the basis of developing early warning aircraft, have also developed early warning helicopters and “early warning pods” that can be installed on fighters. The early warning helicopter is both economical and practical and maneuverable and flexible, is especially suitable for naval fleets without aircraft carriers, and can also be used in combination with other early warning aircraft. After the outbreak of the Falklands War, Britain urgently developed an early warning helicopter as an emergency measure for airborne early warning, and it played an important role in the Falklands War.

Russia’s Ka-31 early warning helicopter is mainly used to guard against enemy air raids beyond the reach of shore-based radars and early warning aircraft, and can also be used to search for surface targets and automatically transmit the information to combat ships; it can detect and track small maritime targets flying at low and ultra-low altitude, search for and identify targets within a range of 100–150 km in the air, and track 20 air targets at the same time.

At present some countries have developed new high-performance, miniaturized early warning radar systems and install them, together with their matching electronic equipment, in a pod mounted on a fighter, which sorties and flies in formation with other fighters, so that it can serve for airborne early warning. In cases where there is no early warning aircraft or the early warning aircraft are not enough, it can serve as an emergency solution, with a very evident effect.

4. Adopting Phased-Array Radar

Phased-array radar has many advantages: high reliability, strong detection capability, fast scanning speed and strong anti-jamming capability. Most new-generation early warning aircraft adopt phased-array radar. The United States attaches great importance to phased-array radar, with each service having its own plans; the types under research alone number four, namely the Air Force’s Boeing 747-200 early warning aircraft, the Navy’s S-3 early warning aircraft, the Marine Corps’ V-22 early warning aircraft and Grumman’s D754 remotely controlled early warning aircraft.

5. Combining into an Integrated Reconnaissance and Early Warning System

According to the requirements of future operations, the US Air Force is developing multi-purpose unmanned aerial vehicles and early warning and command satellites, to realize the integration of air and space early warning and command. The United States will develop stealth multi-purpose UAVs carrying a variety of advanced sensors, which can both carry out intelligence reconnaissance and have command and early warning functions, and can undertake the early warning and command missions of airborne early warning aircraft such as the E-3. The United States will also transplant as many functions as possible, such as aerial reconnaissance, surveillance, and early warning and command, to satellites. To this end the United States is accelerating the development of a new generation of early warning and command satellites; it is expected that by 2030 most of the sensors installed on E-3 early warning aircraft and E-8 aircraft will be moved to small satellite systems flying in low orbit, to carry out space early warning and command missions. This kind of satellite has the characteristics of miniaturization, high technical performance and short launch preparation time. Once the situation is tense and a launch is needed, the theater commander can order a launch at once.



(III) The Development of Medium- and Long-Range Intercept Missiles

From the point of view of operational needs and technical progress, the development trends and threads of medium- and long-range intercept missiles have already revealed themselves:

1. Ever-Longer Range

With the continuous progress of detection and identification technology, inertial guidance technology and active radar seeker technology, air-to-air missiles now already possess beyond-visual-range attack, that is, medium- and long-range attack capability, and this has been verified many times in modern air combat. In the 1991 Gulf War the number of aircraft shot down in beyond-visual-range air combat exceeded that in close-range air combat for the first time; and in the 1999 Kosovo War all the air combats were carried out beyond visual range. New air-to-air missiles of outstanding performance have ranges as high as 80–90 km (such as the AIM-120 and R-77), and some even exceed 100 km (such as the “Meteor” missile).

New medium- and long-range intercept missiles will adopt new propulsion technology to increase range. The propulsion devices of foreign new long-range air-to-air missiles mostly adopt solid rocket ramjet engines, which have many advantages such as long range and high speed. Because the ramjet uses oxygen in the air as the oxidizer, it is much higher in energy than a solid rocket engine; for an engine of the same volume and weight, the ramjet can provide at least twice the range of a solid rocket engine. To bring the solid ramjet engine to engineering practicality, some key technologies still need to be solved, such as the integrated design technology of the whole missile, the development of high-energy fuel-rich propellants, gas flow regulation technology, and the technology of organizing the gas flow field and mixed combustion in the afterburning chamber. For example, the “Meteor” air-to-air missile jointly developed by several European countries adopts a solid rocket ramjet engine, with a range exceeding 100 km. The range of the “R-37” long-range air-to-air missile developed by Russia exceeds 300 km. In the future there may also be hybrid engines with still longer range, even realizing cruise flight.

2. Ever-Stronger Maneuverability

Modern air combat requires that the pilot fire the missile as soon as he discovers and identifies the enemy aircraft (Look and shoot), which requires that the missile have not only a fairly long range but also very high maneuvering flight capability.

With the application of thrust vectoring technology, the development of control technology and the improvement of the missile’s shape, the maneuverability of new medium- and long-range intercept missiles will reach more than 40 G, and once a target is locked on by them it is hard for it to escape.

3. Ever-Stronger Anti-Jamming Capability

Jamming and counter-jamming have always been two mutually opposed yet mutually promoting technologies in the development of medium- and long-range intercept missiles, and multimode guidance, this effective anti-jamming means, is the focus of research in countries around the world.

Multimode guidance refers to the technology of applying terminal guidance technologies of multiple bands or multiple modes in the same seeker. Composite guidance refers to the technology in which a missile adopts two or more guidance methods (such as autonomous guidance, remote-control guidance and seeker guidance) for guidance in the same guidance phase, or in different guidance phases (such as the midcourse or terminal phase), of its flight trajectory. With the rapid development of optical and electronic jamming technology and stealth technology, the future battlefield environment will become very harsh, and guided weapons of a single band or mode will find it hard to adapt to the needs of future war; therefore multimode guidance and composite guidance have become an important direction in the development of air-to-air missiles.

Multimode guidance can give full play to the advantages of each band or guidance system and compensate for each other’s shortcomings, greatly raising combat effectiveness and survivability. Taking as an example the dual-mode guidance of imaging infrared and active millimeter-wave seekers, on which development is now focused at home and abroad, it has four advantages at the same time: all-time, all-weather working capability; the ability to resist many kinds of electronic jamming and electro-optical jamming and to counter stealth targets; the ability to identify targets in complex environments; and the ability to locate targets precisely.

Millimeter wave refers to the two bands, 8 mm (35 GHz) and 3 mm (94 GHz), that are relatively favorable to atmospheric transmission. It is a special band between radio waves and optical waves, having the detection precision of optics and the all-weather working characteristics of radio waves, combining the advantages of the two and overcoming the shortcomings of both. Compared with microwave, millimeter-wave devices can be made smaller, and therefore their volume and weight are also smaller, which is especially suited to the miniaturization of weapons. Because the millimeter-wave beam is narrow, its guidance accuracy is higher than that of microwave. More important, millimeter-wave technology is at present an important means of anti-jamming and anti-stealth. Millimeter waves are close to optical wavelengths; their radio waves diffract very little and propagate nearly in straight lines, which brings great difficulty to jamming, since the beam of jamming equipment has a large effect only when aimed directly at the source of the beam being jammed. Because the millimeter-wave beam is narrow, a jamming beam only a few degrees off has no jamming effect, and since millimeter waves can only detect at short range, the jamming source too only works at short range, so at present there are as yet no effective jamming equipment and methods against millimeter waves. Therefore, replacing microwaves with millimeter waves in active radar seekers is a development trend.

Detectors and receivers provide the missile with a great deal of information about the target and the environment, and the utilization rate of this information depends on information processing technology. Foreign countries attach great importance to research in this technology, and at present new theories and new methods of information processing keep emerging, such as neural networks and artificial intelligence, and knowledge-based image processing and recognition technology. At present the focus of information processing development is to continue to develop automatic target recognition (ATR) and automatic target acquisition (ATA) technology, promoting the intelligentization of missile weapons; to continue research on multi-sensor integration and data fusion technology, raising the utilization rate of the information the missile obtains; and to raise and improve the missile weapon’s ability to acquire targets under low signal-to-noise ratio and complex backgrounds, its anti-jamming ability and its automatic seeking ability.

4. Ever-Stronger Combat Adaptability

As the types of targets attacked by air-to-air missiles increase and differ more, increasingly high demands are placed on fuze-warhead coordination. To raise the single-shot kill probability of the missile, the integrated guidance-and-fuze design technology is generally adopted, making full use of the information provided by the seeker and the inertial control system to realize a variable fuze delay, achieve precise detonation and raise the kill probability. The new direction of development is to develop directional detonation systems, that is, the fuze has the ability to recognize the target’s bearing or even the target’s vital parts, and the warhead’s killing elements fly in a concentrated way toward the target. With the weight unchanged, the lethality of the directional warhead is more than double that of an ordinary warhead.

According to differences in combat objects, weather conditions and operating environments, giving the missile the ability to perform different missions by changing different missile sections is another direction in the development of air-to-air missiles, that is, missile modularization technology. Adopting modular technology can greatly raise the missile’s adaptability, meet the requirements of different missions, and at the same time avoid duplication in development, simplify logistic support, save energy, and also benefit the mass production of missiles and the lowering of cost. The sections that can be replaced are: seekers of different guidance systems or working bands, such as the interchange of imaging infrared seekers with active radar seekers and semi-active radar seekers; engines of different ranges; fuzes of different operating modes; warheads of different killing elements; and so on.

The open design also facilitates continuous improvement and upgrading of the missile.

The new generation of fighters requires air-to-air missiles to realize conformal external carriage and high-density internal carriage, so as not to affect the carrier aircraft’s flight performance and stealth characteristics, and both of these ways of carriage require ejection launch. Ejection launch must solve the difficulty of the carrier aircraft’s successfully launching a missile at high speed and under heavy maneuvering. The key is to solve the technical problems that must be solved to realize “launch on discovery”: aircraft-missile separation under complex airflow and large maneuver overload, missile attitude control, and launch safety.




III. The Possible Organizational Forms of the Fighter Groups That Will Carry Out Air Combat Missions in the Future

According to the author’s estimate, in the foreseeable future the organization of air combat aircraft groups will still adopt a tree structure, and there are three possible organizational forms:

Form 1: with a command and control aircraft as the center, commanding and controlling several manned fifth-generation fighters in combat.

This is the traditional air combat group organization. Because the price of this kind of air combat platform is extremely high, when such a group is used for air combat the size of the group is limited, but the platforms’ autonomous capability is strong. In air combat, the maintenance of the combat formation, the use of air combat weapons, the adoption of evasive maneuvers and the carrying out of tactical strategy have almost no time delay.

Form 2: with a command and control aircraft as the center, commanding and controlling several manned fifth-generation fighters, each fifth-generation fighter in turn commanding and controlling several unmanned fighters in combat.

This is a mixed group composed of manned fighters and unmanned fighters, and is the grouping scheme most likely to be adopted in the foreseeable future. When this organization scheme is adopted, the size of the group increases markedly. In air combat, the unmanned fighters may either be organized as the first echelon, dashing at high speed toward the other side’s group and firing missiles, or act in the most dangerous direction at the most dangerous altitude. The manned fighter often acts as the control aircraft, or plays the role of a control aircraft–fighter.

Form 3: with an unmanned command and control aircraft as the center, commanding and controlling several unmanned command-fighters, each unmanned command-fighter in turn commanding and controlling several unmanned fighters in combat.

This is a group composed purely of unmanned aircraft, the ultimate grouping form of unmanned-fighter air combat. When this organization scheme is adopted, the size of the group can be made very large, and the advantages of the unmanned fighter, its small target and its ability to bear greater maneuver overload, can also be given full play.



IV. Air Combat Using Typical Beyond-Visual-Range Attack Tactics

Beyond-visual-range air combat is generally divided into two stages: first, discovering the other side at beyond visual range and attacking it using beyond-visual-range attack tactics (of course, the other side will also counterattack at once). If no outcome is decided at this distance, the combat passes into the second stage, that is, the within-visual-range air combat stage. The tactics used are tail attack (primary), and head-on attack or flank attack (secondary).

Typical beyond-visual-range air combat is to settle the combat in the first stage.


(I) The Role of Tactical Reconnaissance Will Rise Greatly

Tactical reconnaissance provides the basis for commanders in making combat resolutions. In the typical precision-strike tactics stage, tactical reconnaissance determines the focus and order of the use of firepower. Therefore the discovery rate, identification rate and so on of enemy targets should all be included in the tactical reconnaissance plan. For this purpose, high-precision real-time reconnaissance equipment must be developed vigorously.

In addition, in the contest between “discovering” and “not being discovered,” although sometimes “not being discovered” can also gain the upper hand (for example in the period when stealth technology appeared), still, viewed over the whole course of the contest, “discovering” has always held the dominant position in the confrontation.

Concealed reconnaissance (not being discovered while “discovering the enemy”) may have still more important tactical significance.

Correspondingly, the status of tactical camouflage and counter-reconnaissance measures will also rise greatly.



(II) The Strike of the Side That Launches First Will Be Decisive

Strikes in future combat will mainly be carried out using various missiles. Because the probability of future munitions hitting and destroying is very high, and especially because, during the cruise flight of a cruise missile, the commander can also re-allocate and re-plan firepower according to targets discovered ad hoc and determine an optimal attack time, once the strike action begins its result will be decisive.



(III) Compared with the Great Rise in the Status of Firepower Strikes, the Status of Tactical Maneuver Will Fall Greatly and It Becomes Impossible to Carry It Out at Will

As the countermeasure to tactical maneuver, the heavy use of precision-guided weapons will make it so that combat platforms neither can nor need to carry out tactical maneuver.

Future tactical maneuver will be manifested more as unilateral maneuver by the side that has the firepower advantage.

The formation of the combat posture will be realized more through campaign maneuver.



(IV) Combat Will Show Obvious Attrition Characteristics, and the Course of Combat Will Tend to Become Simpler

In the course of combat, “attrition” will become the main characteristic. Of course, whichever side cannot bear such attrition will be the side that loses.



(V) Combat Will Be Decisive

Combat will be decisive, and any attempt to withdraw from or stop combat in order to avoid defeat is doomed to fail.









1. Mainly refers to fighters that successively entered service after 1970.



2. Originally a pilot of the 142nd Fighter Wing of the US Air National Guard. Afterward Jeff Hwang wrote a letter to a friend describing the air combat of that time, and this letter was made public on the Internet. Through this valuable data we can learn what the air combat was like.





Chapter 16 — Summary of the Development of Air Tactics

As described above, although air combat has a history of only a short 100-odd years, its tactics have undergone earth-shaking changes. Like the development of naval (maritime) combat tactics, because air combat takes many forms, the development of air tactics has no single unified theme.


Section 1: The Development of Air-Combat Tactics

Air combat is the typical form of air battle, but even for air combat the question of tactical development is not uniform. Air combat tactics face a change of theme: from “maneuver tactics” to “firepower tactics.” Specifically, they are shifting from within-visual-range air combat tactics (maneuver tactics), centered on making one’s own aircraft’s maneuvers more effective, to beyond-visual-range air combat tactics (firepower tactics), centered on making one’s aircraft’s firepower more effective and avoiding being destroyed by the other aircraft’s firepower.


I. Within-Visual-Range Air Combat Tactics

The theme of within-visual-range air combat tactics is maneuver. Before the appearance of medium- and long-range intercept missiles, air weapons had a short effective range (machine guns, cannon, and even dogfight missiles), so the basic problem of air combat was how to approach the enemy without being shot down. Its core is maneuver, and these are typical maneuver tactics.



II. Beyond-Visual-Range Air Combat Tactics

The theme of beyond-visual-range air combat tactics is firepower. After the appearance of medium- and long-range intercept missiles, the basic problem of air combat became how to discover, identify and attack enemy aircraft at a greater distance. The core of this tactic is how to bring firepower to bear at the proper moment and under the proper conditions; it is a typical firepower tactic.




Section 2: The Development of Air-to-Ground Strike Tactics

Air-to-ground attack (ground attack for short) is also an important form of air combat.

Ground-attack combat includes two forms: firepower attack on the ground and troop assault on the ground. Ground-attack tactics naturally therefore include two kinds as well: firepower ground-attack tactics and troop ground-assault tactics.


I. The Development of Firepower Attack Tactics

Whether or not they are divided into assault-attack tactics and bombing tactics, firepower attack tactics have only one theme: appear suddenly, hit accurately, leave safely.

For a very long period, the hit rate of (air) firepower attacks on the ground and the safety of the carrier aircraft depended on the carrier aircraft’s maneuvers, and there was often a contradiction between the hit rate of the attack and the safety of the carrier aircraft: a higher hit rate often brought lower safety, and higher safety often meant a lower hit rate. Firepower attack tactics were making a difficult choice between the two.

The appearance of precision-guided weapons completely changed this relationship. The relationship of the attack’s hit rate and the carrier aircraft’s safety to the carrier aircraft’s maneuvers became almost irrelevant. Using precision-guided weapons for firepower attack can guarantee both a high hit rate and the safety of the carrier aircraft. Modern firepower attacks on the ground mostly use precision-guided weapons. As the performance of precision-guided weapons gets better and better and their prices cheaper and cheaper, the heavy use of precision-guided weapons to carry out “stand-off strikes” has become the acknowledged direction of development of firepower attack tactics. These tactics (including the relevant technologies) all develop around the theme of “appear suddenly, hit accurately, leave safely.”



II. The Development of Troop Assault Tactics [Airborne (Air-Landing) and Helicopter-Landing Assault Tactics]

The theme of troop assault tactics [airborne (air-landing) and helicopter-landing assault tactics] is: everything for the final victory.


(I) The Development of Airborne (Air-Landing) Tactics

Parachute (air-landing) assault has the characteristic of being able to carry out long-range surprise attacks. In counter-terrorism wars its strengths can often be given full play, achieving long-range or even ultra-long-range surprise attacks.



(II) The Development of Helicopter-Landing Tactics

Compared with fixed-wing air landing, helicopter landing has the characteristics of requiring only a small landing site, having low requirements for clear-approach conditions, being flexible in landing, and being able to carry out aerial maneuver again. It has been widely used in local wars after the war, such as the Vietnam War, the Middle East wars and the Gulf War. But the helicopter’s slow flight speed and short range also restrict the use of helicopter-landing assault tactics. The appearance of the tiltrotor just makes up for these weaknesses of the helicopter. Once the tiltrotor is widely issued to the troops, airborne tactics will develop in the direction of ultra-long range, rapid execution, requiring only an extremely small landing site, and being able to land directly near the target. And all these tactics develop around the theme of “everything for the final victory.”







Concluding Discussion

By a rough count, in writing this A Brief History of Tactics, the author read about 1,000 combat cases of different types and styles, occurring in different historical periods and in different regions (countries) [of which more than 600 were land (ground) combats, about 300 were sea (water) combats, and more than 100 were air combats]. Perhaps the study of these cases is not enough to yield any earth-shattering conclusions, but it should be more than adequate for answering the several questions below.




I. On the Concept of Combat

Combat [whether land (ground) combat, sea (water) combat or air combat] is the object of study of tactics (tactics being the methods of waging combat, and also the object of study of tactical science). Clarifying the meaning of combat is the basic premise of our research on tactics (tactical science).

We first understand combat from its external characteristics.


(I) The External Characteristics of Combat

Combat has the following external characteristics:

1. The Forces Involved Are Usually Few (or Very Few)

Forces involved, from the standpoint of tactical science, is the general term for the troops, weapons, equipment and materiel directly participating in a combat on both sides. In ancient and early modern times, the forces involved were mainly represented by the troops (the number of people) directly participating in the combat. Generally, the troops participating in a combat number only a few, a few dozen, up to a few thousand or tens of thousands. For example, a single-soldier combat may involve only two soldiers, whereas a corps-level combat of the time (for example the Battle of Marathon in the Greco-Persian Wars of the 5th century BC) might have tens of thousands of soldiers on both sides directly participating. In modern times, besides the troops involved, the quantity of weapons, equipment and materiel directly used in combat has also become an index representing the forces involved. For example, the forces involved in a combat may be only one vehicle (tank or combat vehicle), one ship (boat) or one combat aircraft on each side, or they may be a huge tactical formation equipped with hundreds of tanks and hundreds of guns, or a huge fleet formed of a hundred or so combat ships and boats, or a huge group of hundreds of combat aircraft. But compared with a campaign, the relatively small (or very small) forces involved is still one of the salient characteristics of combat.

2. The Space Involved Is Usually Small (or Very Small)

The spatial extent involved in combat is also generally much smaller than that of a war or a campaign. Combats of ancient and early modern times were all carried out on the surface of land or on the surface of the sea (rivers, lakes), and usually involved only planar space. In terms of planar space, the spatial extent involved in a combat is, at the small end, only a few dozen or a few hundred square meters; for example, a single-soldier combat (duel) in ancient times might involve a spatial extent of only a few square meters or a few dozen square meters. At the large end it is tens of thousands or even hundreds of thousands of square meters. And a large-formation combat of the time (such as the Battle of Marathon in the example above) might involve a spatial extent of hundreds of thousands of square meters. Although with the continuous increase in weapon ranges the spatial extent involved in modern combat has expanded sharply, and after the appearance of combat aircraft the space involved in combat further took on a three-dimensional character. In terms of three-dimensional space, the space involved in combat is, at the small end, thousands or tens of thousands of cubic meters. For example, a modern air-to-ground combat between a single soldier and a single aircraft on the two sides might involve a spatial extent of only thousands or tens of thousands of cubic meters. At the large end it is tens of thousands or hundreds of thousands of cubic kilometers. For example, a modern large-scale combined (joint) combat in which several services and arms participate might involve a spatial extent reaching tens of thousands or hundreds of thousands of cubic kilometers. Even so, compared with modern campaigns, the small (or very small) space involved is still one of the salient characteristics of combat.

3. The Duration Is Usually Short (or Very Short)

The duration of a combat is also generally much shorter than that of a war or a campaign. At the short end it is a few minutes or a dozen or so minutes; at the long end, several hours, several days, even a dozen or so days. For example, the first Gulf of Sidra air combat (also called the “one-minute air battle”) in the 1981 US–Libya conflict lasted only 53 seconds, whereas the Heishan battle of the Liaoshen Campaign in the War of Liberation lasted as long as 6 days and nights. In modern times the duration of a regiment-level combat is generally about 30–60 minutes, and the duration of a division (brigade)-level combat usually does not exceed 4–6 hours either.

4. Direct Confrontation Between the Two Hostile Sides

Another salient characteristic of combat is direct confrontation. “Direct confrontation,” specifically, means directly using tactical strike weapons to destroy the enemy and directly using tactical protective equipment to preserve oneself. In ancient or early modern times, the troops of both sides fought within each other’s field of view, so “direct confrontation” goes without saying; in modern combat, the units (subunits) of both sides can often establish a “direct confrontation” relationship through tactical weapons at distances of several kilometers, several dozen kilometers or even hundreds of kilometers. This too is one of the salient characteristics of combat.

5. It Usually Produces Some Actual Result

Another salient characteristic of combat is that, compared with certain “operational actions” that produce no actual effect (for example feints), combat usually produces some actual result. The so-called “actual result” refers to a material result. These results broadly include destroying a certain unit (subunit) of the enemy (or causing it to suffer a certain degree of loss), seizing a certain amount of space (originally under enemy control), holding a certain amount of space (against the enemy’s action to seize that space), gaining a certain amount of time, and so on. Of course, the actual result also includes the (material) cost our own forces paid for it. But non-actual (non-material) results, such as “making the enemy form an illusion” or “attracting the enemy’s attention,” are not included.

6. Scale Varies

The scale of combat varies. In terms of forces involved, some combats involve relatively more forces, as many as several divisions or even several dozen divisions on each side, such as the Liaoxi battle in the Liaoshen Campaign and the Shuangduiji and Chenguanzhuang battles in the Huaihai Campaign, where the total forces involved on the two sides reached several hundred thousand people. Some combats involve far fewer forces, as few as only one participant on each side, as often happens in air combat. In terms of the spatial extent involved, some combats may involve a very large space. For example, a modern division-level air combat may involve a planar spatial extent of several million square kilometers. Other combats involve a much smaller space; for example, a land (ground) single-soldier combat of ancient or early modern times might involve a spatial extent of only a few dozen square meters.

7. The Purpose Is Usually Limited

Combat can be divided into independent combat and non-independent combat.

If an independent combat does not occur by accident, then in general its purpose is to achieve some war objective, and this war objective, under a particular war situation, appears as some concrete tactical purpose. This tactical purpose is usually not very large.

Non-independent combat is of two kinds: combat as a component of a higher-level combat and combat as a component of a campaign. The purpose of the former is to achieve some concrete tactical purpose of the higher-level combat, and this tactical purpose is usually not large. The purpose of the latter is usually to directly achieve some campaign purpose. In this case the scale of the combat is usually fairly large.

8. There Are Usually Many Types and Styles

According to the spatial character in which combat occurs, combat usually includes land (ground) combat, sea (water) combat, air combat and so on, and there may also be some “cross-domain” combats, such as air defense combat and air-to-ground (sea) attack combat.

According to the mutual relationship of the services and arms participating, combat also includes single-service, single-arm combat, in which only a single service or arm participates, and “combined combat” or “joint combat,” in which several services and arms participate.

According to the form of combat, land (ground) combat usually also has two kinds, offensive combat and defensive combat. According to the terrain conditions in which combat occurs, land (ground) combat also has two classes, combat on ordinary terrain and combat on special terrain, and among combats on special terrain there are also several kinds such as mountain-jungle combat, river combat and water-network paddy-field combat.

According to mission, land (ground) combat usually includes combat to destroy the enemy, combat to seize space and combat to defend space; sea combat usually includes combat to destroy surface ships and boats, anti-submarine combat, landing combat, anti-landing combat and so on. Air combat usually includes combat to seize (retain) air superiority, combat to destroy air formations (aircraft groups) and combat to defend important targets, and so on.

Although combat has the above characteristics, these are after all only the external characteristics of combat and do not necessarily directly reflect the essence of combat. The characteristics of combat are only the basic clues by which people come to know the essence of combat.



(II) The Essence of Combat

Understanding combat theoretically mainly means understanding the essence of combat.

The essence of combat is the particular qualitative determination inherent in combat when compared with war and campaign.

The essence of combat is stable and does not change with the passage of time, but people’s understanding of the essence of combat can and should be continuously deepened. In modern times, people often express their understanding of the essence of combat by “defining” combat.

So how exactly should “combat” be “defined”? Generally speaking, to “define” a concept that has a genus concept (also called a “superordinate concept”), the method of “genus concept” plus “differentia” is usually adopted. “Combat” is precisely a concept that has a genus concept, and this method can usually also be adopted in “defining” “combat.”

1. The “Genus Concept” of Combat

It is obvious that the “genus concept” of combat is “operations.” But what then are “operations”? Since this question has already gone beyond the scope of tactical science, let us confine the question to the scope of tactical science: is the “genus concept” of combat ultimately “the operational actions of two hostile sides,” or “the operational process formed by the mutual confrontation, mutual influence, interaction and mutual restraint of the actions of two hostile sides”? This is a question that seems simple but is actually not so simple.

Put briefly, first, combat is a kind of action, but not a unilateral action; it is an action in which both sides participate. Second, combat is an action of both sides, but not an action in which the two sides have no relationship to each other; rather it is an operational process formed by the mutual confrontation, mutual influence, interaction and mutual restraint of the actions of two hostile sides. Therefore the author believes that the “genus concept” of combat should properly be “the operational process formed by the mutual confrontation, mutual influence, interaction and mutual restraint of the actions of two hostile sides …” (rather than simply “operations”).

2. The “Differentia” of Combat

Since war, campaign and combat are all “operational processes formed by the mutual confrontation, mutual influence, interaction and mutual restraint of the actions of two hostile sides …,” the above “genus concept” only distinguishes war, campaign and combat from certain “genus concepts” reflecting other processes (for example the production process and the sales process); it only determines a “broader concept” that includes the three “species” of war, campaign and combat, and does not distinguish combat from war and campaign. To distinguish combat from war and campaign (the “species” adjacent to combat), “differentiae” are still needed. So what “differentiae” must we still establish in order to distinguish combat accurately from war and campaign?

Differentia 1: “units (subunits) [including a single soldier, single vehicle, single gun, single ship (boat) or single aircraft]”

This is a determination made of the subject of the object being defined. The purpose of establishing this “differentia” is to distinguish combat from war and campaign in terms of the subject.

Units, from the standpoint of modern military organization, is a general term for certain levels of the armed forces. In the army, every level from regiment at the bottom to group army at the top can be called a unit. In the navy, maritime formations from the squadron at the bottom to the fleet level can also be called units. In the air force, everything from regiment at the bottom to (group) army at the top can also be called a unit. In a certain era, a “large unit” was often also called a “tactical formation.”

Subunits is likewise a general term for certain levels of the armed forces. In terms of modern military organization, in the army every level from squad at the bottom to battalion at the top can be called a subunit. In the navy, the squadrons of certain ship types can be called subunits. In the air force, the flight (or two-aircraft formation) and the squadron are all called subunits.

When these units (subunits), according to tactical requirements, undergo some division of forces, attachment or reinforcement, they can serve as the subject of combat.

In addition, the single soldier, single gun, single vehicle or single aircraft of the army; the single ship (boat) in the surface-ship and submarine units of the navy; the single aircraft in naval aviation; the single soldier, single gun and single vehicle of the marines; the single aircraft of air force aviation units; and the single gun, single (missile-launching) launcher and so on of ground (antiaircraft artillery, missile) units can also serve as the subject of combat.

The above units (subunits) [including a single soldier, single gun, single vehicle, single ship (boat) or single aircraft] can all become the combat subjects of the two sides. In other words, the subject of combat may be very large or very small. Because this “differentia” has been established, it is understandable that combat has the basic characteristic of “scale varies.”

According to the requirements of combat, ever finer organization of the combat subject (including division, reinforcement and attachment) has become the future trend of development of the combat subject.

Differentia 2: “to achieve each side’s own campaign or tactical purpose”

This is a determination made of the purpose of the object being defined. The purpose of establishing this “differentia” is to distinguish combat from campaign in terms of the purpose of combat.

Campaign purposes broadly include the following:

——Destroying (or heavily damaging) a specific force grouping of the other side (which may be a campaign formation or a tactical formation).

——Occupying (or recovering) a certain space, or controlling a certain sea area, airspace and so on of the other side, to prevent the other side from using it.

——Holding a certain space, sea area or airspace, to ensure its effective use by one’s own side.

——Preserving, as far as possible, a certain campaign formation or tactical formation of one’s own side.

——Gaining a certain period of time.

Tactical purposes broadly include the following:

——Destroying (or heavily damaging) a specific unit (subunit) of the other side [including a single soldier, single gun, single vehicle, single ship (boat) or single aircraft].

——Occupying (or recovering) a certain space, or controlling a certain sea area, airspace and so on of the other side, to prevent the other side from using it.

——Holding a certain space, sea area or airspace, to ensure its effective use by one’s own side, and so on.

——Preventing the other side from realizing some tactical intention.

Any operational action carried out to achieve a certain one of each of the above two classes of purposes conforms to this “differentia.” What needs special explanation here is that the object being defined does not need to achieve all of the above purposes at once, but only “a certain one” of them, because an operational action capable of achieving all of the purposes of a campaign would not be combat but some other kind of action. Precisely because this “differentia” has been established, it is understandable that combat has the basic characteristic of “limited purpose.”

With this “differentia” established, combined with the “genus concept” above, combat becomes “an operational process formed by the mutual confrontation, mutual influence, interaction and mutual restraint, in pursuit of a certain campaign or tactical purpose, between the units (subunits) [including a single soldier, single gun, single vehicle, single ship (boat) or single aircraft] of two hostile sides, with the actions of the other side ….” In this way combat can be roughly distinguished from war and campaign (war is the highest form of armed struggle, usually composed of several campaigns carried out simultaneously or in succession, and war directly determines and prescribes the nature, purpose and tasks of campaigns; a campaign is a part of war and must obey and serve war. Combat, for its part, is still more a part of war or of a campaign: not only must independent combat obey and serve war, but non-independent combat must also obey and serve the campaign).

Differentia 3: “within a small (or very small) space and a short (or very short) time”

This is a determination made of the space and time of the object being defined. The purpose of establishing this “differentia” is to limit the combat being defined to one rather than many, and to distinguish combat further from campaign.

Limiting combat in terms of space (which can also be seen as a kind of “differentia”) was the earliest attempt of military theorists. For example, taking “artillery range and field of vision”1 as the criterion for dividing war from combat was proposed by the Prussian military theorist Heinrich Dietrich von Bülow at the end of the 18th century. Seen today, this kind of “differentia” is obviously out of date, but one cannot but say that defining combat from the standpoint of space is still a feasible line of thought. The problem is that, faced with tactical weapons whose effective range keeps growing, can we find a definite scope? If not, then “a small (or very small) space” cannot but be said to be a rather good choice, although this determination is still unsatisfactory.

Some have also tried to limit combat in terms of time. For example, the modern American military historian Trevor N. Dupuy used statistical methods to summarize the duration of combat as: a few minutes to a few weeks2. This is indeed much shorter than the duration of most wars and campaigns. If better data cannot be found, “a short (or very short) time” cannot but be said to be a rather good choice as well, although this determination is likewise unsatisfactory.

With this “differentia” established, combined with the “genus concept” above, combat becomes “an operational process formed by the mutual confrontation, mutual influence, interaction and mutual restraint, in pursuit of a certain campaign or tactical purpose, between the units (subunits) (including a single soldier, single gun, single vehicle, single ship or single aircraft) of two hostile sides, carried out (as operational actions) within a small (or very small) space and a short (or very short) time, with the actions of the other side ….” In this way combat can be distinguished from campaign still further.

Differentia 4: “in the form of direct confrontation”

This is a determination made of the form of manifestation of the object being defined. The purpose of establishing this “differentia” is to distinguish combat from campaign still further in terms of the form of combat.

The so-called “direct confrontation,” specifically, is (the form of operations in which) tactical strike weapons are used directly to destroy the enemy and tactical protective equipment is used directly to preserve oneself (what is particularly emphasized here is “tactical weapons”; what exactly “tactical weapons” are is another question). By comparison, a campaign is carried out in the form of “indirect confrontation.” In this way combat is distinguished from campaign still further.

However, since there are also certain non-combat tactical actions (for example feints) that likewise conform to the determination of this “differentia,” establishing these four “differentiae” alone is not enough. To distinguish combat from these tactical actions, we still need to establish a fifth “differentia.”

Differentia 5: “usually produces an actual result”

Combat “usually produces an actual result.” This is a determination made of the object being defined in terms of result. The purpose of establishing this “differentia” is to distinguish combat from certain non-combat tactical actions.

Predecessors have also tried to limit combat in terms of result. For example, the famous 19th-century Swiss military theorist Antoine-Henri Jomini once defined combat as “actual action on the battlefield,” but whether he meant action itself or action that produces an actual result the author did not make clear, and the present author prefers to understand it as action that produces an actual result.

The so-called “actual result” refers to a material result. These results broadly include destroying a certain unit (subunit) of the enemy (or causing it to suffer a certain degree of loss), seizing a certain amount of space (originally under enemy control), defending a certain amount of space (against the enemy’s action to seize that space), gaining a certain amount of time, and so on. Of course, the “actual result” also includes the (material) cost our own forces paid for it. But non-actual (non-material) results such as “making the enemy form an illusion” or “attracting the enemy’s attention” are not included.

Precisely because this “differentia” has been established, it follows naturally that combat has the basic characteristic of “usually producing an actual result.”

(6) The Relationship Among the Differentiae

Combining the above five “differentiae,” the “differentia” of combat is: “units (subunits) [including a single soldier, single vehicle, single gun, single ship (boat) or single aircraft], to achieve their respective campaign or tactical purposes, in a small (or very small) space and a short (or very short) time, in the form of direct confrontation, (and) usually producing an actual result.”

The five “differentiae” are determinations of the object being defined in the above five respects. The relationship among the five differentiae is one of “and”: they form an interconnected whole in which none can be missing, and are the key to defining combat. Any operational action can count as combat only if, on the premise that it conforms to the “genus concept,” it also conforms to these five “differentiae.” Figuratively speaking, it is like using five sieves of different purposes to screen an object: the five sieves must be stacked together, and the object being tested meets all the screening conditions only if it passes in turn through all five sieves (rather than through only one of them).



(III) The Definition of Combat

Taking the “genus concept” described above and adding these “differentiae,” combat can be defined as “an operational process formed by the mutual confrontation, interaction, influence and restraint of the actions of the units (subunits) [including a single soldier, single vehicle, single gun, single ship (boat) or single aircraft] of two hostile sides, in order to achieve their respective certain campaign and tactical purposes, within a small (or very small) space and a short (or very short) time, in the form of direct confrontation, usually producing an actual result.” Strictly speaking, only operations (processes) that conform to this definition are true combat. It should be said that this definition reflects, fairly comprehensively and systematically, the author’s understanding of the essence of combat.

Some may say: you have spent so much effort establishing one concept; isn’t that too inefficient? The author does not agree at all. Setting aside this book’s sorting out of the lines of tactical development, and speaking only of establishing the concept of “combat,” although the author lacks some of the grandeur of Archimedes’ “Give me a fulcrum and I will move the whole earth,” he has enough nerve to ask in return: if one of the readers who are researchers (the author himself included, of course) can take this concept (combat) as the origin and deduce a whole set of sufficiently credible theoretical system of tactical science, for understanding and even guiding the development of tactics, is the efficiency still low?







1. Quoted from [Soviet] M. A. Milshtein, On Bourgeois Military Science, Military Science Press, 1985 edition, p. 30.



2. Trevor N. Dupuy, Understanding War, Military Science Press, 2001 edition, p. 72.





II. On the Concept of Tactics

Open any tactics textbook (course) in China and one can see this sentence: tactics is the method of guiding and conducting combat. But this is only a semantic explanation, and on this explanation alone it is even difficult for us to name the tactics of history, the reason being that methods of solving things, especially complex things, are often multi-level and multi-angled. At what level and from what angle exactly is tactics the method of guiding and conducting combat?

In fact, there is no fixed rule as to at what level and from what angle tactics refers to the method of guiding and conducting combat (or as to the way tactics is named, and so on). Perhaps the only rule is whether it can solve the problem and whether it is meaningful; that is to say, no matter at what level or from what angle combat is guided and conducted, as long as it can solve the problem and is meaningful, it can be called tactics (or can be named as some kind of tactics). Take land (ground) combat tactics as an example. In the Cold-Weapon Era, before the appearance of cavalry, to prevent the other side’s soldiers from attacking the weak rear and flanks of one’s own soldiers, people arranged soldiers in formation and fought with mutual cover; the winning rate of fighting by this method was fairly high, and “formation-battle tactics” took shape. After the appearance of cavalry, combat showed a trend toward mobility: (cavalry) units could not only use maneuver to attack the other side suddenly, but in the course of maneuver also did not need to rely excessively on maintaining a combat formation for protection, and this is “maneuver tactics.” The author regards these as tactics and names the two tactics “formation battle” and “maneuver” not by following any rule, but only because the methods of “formation battle” and “maneuver” can solve problems and are meaningful. Likewise because they can solve problems and are meaningful, the author has also named Formation-Battle Tactics in the Firearm Era, (Firearm-Era) Skirmish-Line Tactics, (Firearm-Era) Maneuver Tactics and (Firearm-Era) Precision-Strike Tactics, and so on. Among these, since the Firearm Era had only just been entered, the stage of Formation-Battle Tactics in the Firearm Era needs to emphasize the “Firearm Era” in particular, and therefore the words “Firearm Era” in Formation-Battle Tactics in the Firearm Era are not in parentheses, while the words “Firearm Era” in (Firearm-Era) Skirmish-Line Tactics, (Firearm-Era) Maneuver Tactics and (Firearm-Era) Precision-Strike Tactics are all in parentheses; this is because, by this period, history had fully entered the Firearm Era, and the qualification “Firearm Era” no longer had much practical meaning. Therefore, when looking at a given chapter alone, the words “Firearm Era” in parentheses can be omitted. It is only from the standpoint of the whole book that the words “Firearm Era” are still necessary as an annotation of the era.

Tactics is both a science and an art.1 The scientific side of tactics means that tactics is determined by the characteristics of weapons and equipment. Taken as a whole, there are laws that can be understood and laws that can be made use of, and therefore tactics can be regarded as a “science”; the artistic side of tactics means that, when tactics are actually applied in each concrete combat, different concrete tactics must be adopted because the conditions of each combat differ, and therefore tactics can also be regarded as an “art.” Distinguishing the “science” and “art” sides of tactics is very important, because people often confuse these two sides of tactics, and even attack each other as “voluntarism” and “weapons determinism.” In understanding “scientific tactics,” we must set aside influencing factors such as the military tradition of the army, tactical training, troop morale, terrain and weather, and even the requirements of strategy and campaign art, and regard it merely as a method of fighting used in general combat; the decisive influence of weapons and equipment on tactics then shows itself. In other words, if (Firearm-Era) maneuver tactics are completely different from Cold-Weapon Era maneuver tactics, then this is mainly not due to the military tradition of the army carrying out the combat, the requirements of strategy and campaign art, tactical training, troop morale, terrain or weather, but to the difference in the material basis of the two tactics, namely weapons and equipment; in understanding “artistic tactics,” we in turn cannot leave aside influencing factors such as weapons and equipment, the requirements of strategy and campaign art, the military tradition of the army, tactical training, troop morale, terrain and weather, and must regard it as a method of fighting applied in concrete combat. In this sense, the author in writing this book has done only two things: first, to take the concrete and varied methods of fighting applied in the various different types of combat occurring in every historical period and in every region (country), abstract away such influencing factors as the military tradition, tactical training, troop morale, terrain and weather, and even the requirements of strategy and campaign art of the armies involved, and summarize them as scientific tactics (general tactics); second, to sort out the line of development of these tactics and organize it into A Brief History of Tactics.

In fact, the author would rather divide tactics into three levels: “tactics determined by the performance of weapons and equipment,” “tactics in combat regulations” and “tactics actually applied on the battlefield.” Among them, “tactics determined by the performance of weapons and equipment” is in essence, as its name says, in a certain sense equivalent to the “scientific tactics” above; it sits at the top level of tactics and determines the basic direction of tactical development. “Tactics actually applied on the battlefield” is likewise in essence what its name says, with the same meaning as the “artistic tactics” above; it sits at the bottom level of tactics and performs the real function of tactics, “guiding combat.” “Tactics in combat regulations” is again in essence what its name says; it sits at the middle level of tactics, plays the role of linking what comes before to what comes after, and is the adhesive that joins the two above. In this way the roles of the three levels of tactics, “science,” “art” and the transition between the two, are distinguished, and their mutual relationship is also very clear.






1. Quoted from the 18th-century German military theorist Heinrich Dietrich von Bülow’s The Spirit of the Modern System of War (also translated as New Tactics).





III. On the Patterns of Tactical Development

Looking over the whole history of the development and evolution of tactics [whether land (ground) tactics, sea (water) tactics or air tactics], it can be summed up as a process of development in which the two patterns of “accumulation” and “iteration” join end to end and follow one upon another. The so-called “accumulation” pattern is the pattern of development in which, on the premise that the basic tactic undergoes no fundamental change, its content is continually enriched and its details continually perfected; it is also called the “gradual evolution” pattern of development. The so-called “iteration” pattern is the pattern of development in which a new basic tactic replaces the former basic tactic; it is also called the “leaping revolution” pattern of development. The history of the development and evolution of tactics always appears as a process in which the two patterns of “accumulation” (gradual evolution) and “iteration” (leaping revolution) join end to end and follow one upon another. Specifically, the emergence, formation, maturation, perfection and development of a basic tactic is often a process of accumulation (that is, a process of “gradual evolution”), including the several stages of the initial appearance of this new tactic, the gradual formation of a stable basic tactic, the perfection of this basic tactic, and even the variants or forms of development evolved from it, and all this development proceeds on the premise that the basic tactic undergoes no fundamental change. Because gradual evolution takes shape slowly through accumulation, this process is often fairly long, sometimes as long as several hundred or even several thousand years; however, no matter how perfect a basic tactic develops, sooner or later, with the appearance of new revolutionary weapons and equipment and their heavy use on the battlefield, it will be replaced by another, newer basic tactic (a leaping revolution occurs). Because armies adopting the new basic tactic can, in most (not necessarily all) cases, defeat armies still adopting the old basic tactic, the process of a leaping revolution is often fairly short, usually only a few decades and at most a few hundred years, and there is also a trend toward its gradually accelerating.

That new tactics will necessarily replace old tactics is said in the general sense; under certain conditions even basic tactics have a certain “tolerance,” that is to say, even if the new basic tactic has become the dominant tactic, under certain conditions, especially where combat conditions are restricted, the new and old basic tactics can still coexist for a certain period. For example, in land (ground) combat during the Second World War, in some plains regions (such as Western Europe and the Russian steppe), after (Firearm-Era) maneuver tactics became the dominant tactics, skirmish-line tactics were still the dominant tactics in some regions unsuited to the use of tanks (such as Southeast Asia). By the same token, in sea combat during the Second World War, after aircraft-strike tactics became the dominant tactics, in some combats where conditions did not permit aircraft-strike tactics, T-shaped tactics (or their variants or forms of development) were still the dominant tactics. Of course, this tolerance of tactics should not become a reason for resisting a new tactical system. Once a new tactical system has matured beyond this tolerance, persisting in the old tactical system is no different from suicide.

So, to adapt to the different patterns of tactical development, what response strategy should people adopt?

In the “gradual evolution” stage of tactical development, since there is no need to adjust basic tactical concepts, people tend “quite naturally” to pay attention to the development of tactics, to attend to the development of weapons and equipment and to attach great importance to new combat experience, and on this basis make local adjustments to the basic tactics.

In the “leaping revolution” stage of tactical development, especially at the moment when a transition of the basic tactics may occur, people very easily make errors of judgment because of certain habits of thought. The most common situation is that a revolutionary weapon (system), together with its corresponding tactics, has already appeared on the battlefield, yet people still turn a blind eye to it, cling to the original tactical concepts and habitual practices, and stick to old rules. The conservative errors thus produced are common in the history of tactical development. Of course, the opposite situation has also occurred: in order not to “fall behind the times,” as soon as some new weapons appear on the battlefield some people cry out that a “tactical revolution” has arrived and hastily revise the basic tactics according to an imagined picture of the “tactical revolution.” They do not realize that the technical perfection of these new weapons, their mass equipping of units and the finding of their best methods of employment all take a certain amount of time. Rashly carrying out a “tactical revolution” when the conditions for a tactical revolution are not yet mature and the moment for tactical transition has not yet arrived — such overly rash practice has likewise brought disaster in the history of tactical development. So how are these errors to be avoided? The answer is very simple: it is to determine accurately which stage of tactical development one is in and to grasp accurately the theme of tactics at the time.

At present, in which stage of tactical development do we exactly stand? The answer to this question has especially important discriminating significance. In people’s impression, the combat pictures of (Firearm-Era) maneuver tactics in land (ground) combat, aircraft-strike tactics in sea combat and within-visual-range air combat tactics in air combat seem to be right before their eyes, clearly visible; has the end really been reached? Will the heavy use of precision-guided weapons on the battlefield really trigger a tactical revolution? … To this, although the author does not dare to call himself a prophet, he is also willing to venture a few words:

Although the tactical revolution may not occur immediately, in land (ground) combat (Firearm-Era) maneuver tactics may perhaps still struggle forward a few more steps, and may also make some attempts such as “high-speed,” “unmanned” and even “airborne” (including aircraft-strike tactics in sea combat and within-visual-range air combat tactics in air combat), but a fundamental change in the theme of tactics is about to occur; this is a high-probability event that will surely happen within the next few decades, and any tactical theory researcher with a little foresight should be able to see this. One of the basic reasons why the next-generation main battle tank of Western countries has been slow to show itself, and why even the invitation to bid has been put off again and again, may be that they too have felt this. This cannot but remind me of a day in mid-July 1943, when Ivan Stepanovich Konev, then commander of the Soviet “Steppe Front,” breathed a long sigh of relief on learning that the troops of the German Fourth Panzer Army had finally been stopped at the Prokhorovka line and were no longer able to launch a new attack. That night, he, a man of considerable artistic temperament, excitedly and not without romance wrote in his diary: “… I seem to hear the mournful cry of this beautiful swan, the German armored troops, before its death …” — that day was still a full 700 days from Germany’s final defeat.

If Konev could, by intuition alone, predict 700 days in advance the demise of the German armored troops, then what reason do we, who can make full use of modern scientific theories and tools, have for being unable to predict the theme of tactics in the next stage of tactical development that is about to appear?

Comparing further, horizontally, the course of development of land (ground) combat tactics, sea (water) combat tactics and air combat tactics, one can also find: although the tactical revolutions in land (ground) combat, sea (water) combat and air combat did not occur simultaneously, there is an obvious connection in the times at which they occurred and were completed. For example, when the Firearm Era arrived, land (ground) combat first underwent and completed its tactical revolution, and soon afterward sea (water) combat also underwent and completed its tactical revolution; the two did not differ very much in time. After the appearance of rifled weapons, sea (water) combat likewise underwent and completed its tactical revolution soon after land (ground) combat did, and the two again differed little in time. At present, the same kind of new weapon, the precision-guided weapon, has appeared almost simultaneously in the above three battlefield spaces. What effect this weapon will ultimately have on the tactics of the three types of combat — after several decades of experience, people have now gradually formed the following consensus: as its performance keeps improving and it is used more and more widely on the battlefield, it will surely trigger a tactical revolution whose basic feature is precision strike. After this tactical revolution is completed, the battlefield will present a picture entirely different from the present one, and tactical actions and even tactical principles will undergo fundamental change. The question now is when this tactical revolution will be completed. The author believes that, although it is still difficult to predict accurately the time of its completion, some rough predictions can be made of the order of its completion: first to be completed will be the tactical revolution in air combat, next the tactical revolution in sea combat, and last the tactical revolution in land (ground) combat. If this prediction is reasonable, does it not also imply that air combat tactics, which will be first to complete the revolution, will become the benchmark of future tactics, that future naval tactics will develop in the direction of “becoming like air combat tactics,” and that land (ground) combat tactics too will develop first in the direction of “becoming like naval tactics” and then in the direction of “becoming like air combat tactics”? For precisely this reason, research on future air combat tactics will be of especially great significance.
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Postscript

In recent years, to strengthen national defense and the building of the armed forces, China has put great effort into the modernization of military equipment and has also achieved remarkable results. By comparison, the development of one of the theories for the actual use of this military equipment, tactical theory, has fallen short of expectations because it is constrained by the study of basic theory, and this directly affects the rationality and efficiency with which this military equipment is used.

Tactical science is an important component of China’s military science system. The influence of the development of tactical science on the development of our army’s operational theory goes without saying. Relatively speaking, if, in general, the development of tactical science is of important guiding significance at every stage of tactical development, then, in particular, the development of tactical science has especially important practical significance at the specific stage in which tactics is undergoing change because of military technology. On the one hand, a revolution in military affairs involving many fields is flourishing across the world. Driven by military technology and pulled by practice, tactics too has begun a process of change of revolutionary significance. Seizing this historic opportunity, vigorously promoting the development of our army’s tactical theory, making the level of our army’s tactical theory surpass that of foreign armies at certain stages of development, and leaping directly into the ranks of the world’s advanced armies is the unshirkable responsibility of every tactical theory researcher. On the other hand, the development of our army’s tactical theory is also facing a transitional period of leaping from the “empirical type” to the “theoretical type” (that is, what this book calls “professionalization”), which also puts new demands to the tactical theory community and to every tactical theory researcher. With this as my original intention, as an old soldier who has plowed the field of tactical science for several decades, I have, besides doing, with difficulty, some exploratory work in the theoretical construction of tactical science,1 also taken the history of tactics as a popular-science lecture platform for tactical science and written this A Brief History of Tactics. The aim is to let readers gain a general understanding of the history of tactical development in a form that Chinese people are more accustomed to (a vivid form).

Compared with the works on the history of tactics already published at home and abroad, the main features of this book broadly include the following three aspects:

I. The history of tactics written in this book is a history that includes three classes of tactics: the tactics of land (ground) combat, the tactics of sea combat and the tactics of air combat. Dividing combat into the three types of land (ground) combat, sea combat and air combat is a division followed by every country in the world when studying tactics. It must be said that most of the histories of tactics currently published in China are limited to the history of one class of tactics among the tactics of land (ground) combat, sea combat or air combat, and most of the histories of tactics published abroad likewise take one class of tactics as the main subject and pay some attention to the others. To make it convenient for readers to compare the histories of the development of the three classes of tactics, the author, disregarding the limits of his own specialty, has boldly written the histories of the tactics of the above three kinds of combat and integrated the three histories of tactics into one.


	The criteria for periodization of the history of tactical development differ. How to divide the stages of tactical development has not yet reached a unified consensus in the military academic community, the basic reason being that the services and the academic schools use different criteria for dividing the stages of development. The author believes that the division of the stages of tactical development should first establish a basic criterion that transcends the boundaries between services: taking the status, role and mutual relationship of the three basic combat actions common to land, sea and air combat, namely strike, protection and maneuver, as the basic point of view of the division, and taking the stages of development of the three basic military technologies of strike, protection and maneuver as the basic frame of reference of the division. Under this basic criterion, we make the concrete division. First, the basic combat action that has a decisive influence on the course and result of combat is the strike action, and the manner, methods and effect of the strike depend on the level of development of strike technology; therefore the stages of development of strike technology, which mark the level of development of strike technology, naturally become the basic basis for dividing the stages of tactical development in the three different domains of land (ground), sea and air. On this basis, in land (ground) combat we can broadly divide four stages: Cold-Weapon Era formation-battle tactics, Firearm Era formation-battle tactics, Firearm Era skirmish-line tactics and Firearm Era precision-strike tactics; in sea combat we can broadly divide four stages: boarding and ramming tactics, line-of-battle tactics, T-shaped tactics and missile attack tactics; in air combat we can also broadly divide two stages: tail-attack tactics and beyond-visual-range attack tactics. Second, when strike technology is in a period of relatively stable development, and the revolutionary development of maneuver or protection technology leads to a fundamental change in the maneuver or protection actions of the armed forces, and this change can in turn cause a fundamental change in the conditions for carrying out strike actions, corresponding stages of tactical development should be further divided out. On this basis, in land (ground) combat, after the Cold-Weapon Era formation-battle tactics stage a Cold-Weapon Era maneuver tactics stage can be divided out, and after the Firearm Era skirmish-line tactics a Firearm Era maneuver tactics stage can be divided out; and in sea combat, after the T-shaped tactics stage an aircraft-strike tactics stage can be divided out. In this way, land combat tactics is divided into six stages of tactical development, sea combat tactics into five stages, and air combat tactics into two stages. Whether land (ground) combat tactics, sea combat tactics or air combat tactics, the stages of tactical development are separated from one another by tactical revolutions.


	Tactics is divided into the tactics of small-scale combat and the tactics of large-scale combat, which are described separately. The reasons for dividing combat into “small-scale combat” and “large-scale combat” and describing them separately are: first, we know from experience that the principles and laws of small-scale combat and large-scale combat are different, and revealing their principles and laws separately helps deepen people’s understanding of the principles and laws of combat. Second, “small-scale combat” and “large-scale combat” are two combats of extreme scale, encompassing the basic characteristics of combats of all different scales, and revealing their principles and laws helps deepen people’s understanding of combat in general. Third, there is an important correlation between the two classes of objects of study: small-scale combat is the basic component of large-scale combat, and clarifying the principles and laws of small-scale combat helps further reveal the principles and laws of large-scale combat, following the principle in scientific research of “from the easy to the difficult, from the shallow to the deep, advancing step by step.” Fourth, in terms of the research results that may be obtained, there is also a difference between easy and difficult, which is beneficial for organizing teaching. Fifth, the research results that may be obtained will provide favorable conditions for military teaching in the order of “from teaching for lower-level posts to teaching for senior posts.” In addition, dividing combat into small-scale combat and large-scale combat also provides different angles from which to observe combat. In describing small-scale combat, the main aim is to describe the influence of the development of weapons and equipment on the form, course and outcome of small-scale combat and so on. In describing large-scale combat, the main aim is to describe the basic problems combat faces under the above conditions, the development of basic tactical strategies, the development of the combined forms of small-scale combat, and so on.




The differences in the above three aspects have made this A Brief History of Tactics different from the rest. Although this A Brief History of Tactics may be shallow or even immature at its birth, the author is still willing to offer it to readers. As the view of one school, if it can serve as a brick thrown out to attract jade, enlighten readers a little, and arouse readers’ interest in the history of tactics and even in tactical science, then the author’s basic purpose will have been achieved.

Of course, this book cannot possibly answer all the questions that arise in the course of the development of combat. In view of the unique position and unique role of tactical science in the entire field of military science, and in order to further raise the level of our army’s research on the history of combat, the author offers the following suggestions to later researchers:

First, strengthen research on basic tactical theory. Research on tactical history and research on basic tactical theory are an interactive process. Studying the history of tactics must draw on a whole set of basic viewpoints, concepts, terms and so on, and this set of basic viewpoints, concepts and terms is provided by basic tactical theory; at the same time, meaningful research results in basic tactical theory must in turn be drawn from the study of tactical history, and tactical history can not only provide basic material and clues necessary for research to basic tactical theory but also provide the conditions for verifying research results for basic tactical theory. The main reason why past research on tactical history has often failed to yield good results is often that it has used only history research, “walking on one leg.”

Second, strengthen research on research methods. Research on the history of tactics is essentially historical research. The premise of historical research is theoretical research, that is, it must be made clear what the object of study is and what its relationship is to the objects of study of neighboring disciplines, in order to avoid the phenomenon of “a thousand words from the pen, ten thousand miles off the topic.” On this basis, historical facts should also be carefully selected. In this book, the author tentatively introduced some statistical methods to solve the problems of “taking the part for the whole” or “taking the secondary for the primary” that often appear in historical research. Of course, there may also be some better research methods that later researchers need to discover and apply.

All of the above are matters that research on tactical history should focus on, but they are problems the author is not yet able to solve alone.

As stated earlier, this book is the author’s re-observation and re-study of tactics from the historical angle, the aim being to give a historical annotation to the tactical theory system the author himself established,2 and to truly raise tactical science, a first-level discipline in China’s military science, to a professional level.

This book is the author’s swan song in the field of tactical science. Since being transferred to the command academy, the author has struggled in this field for nearly 30 years. I hope that when I conclude my career in tactical science, which I cherish, the discipline will be much better than when I first entered it.

This book is an attempt by the author to realize the professionalization of tactical science. Whatever the result of this attempt, the author has always held that this work of great significance can by no means be accomplished by any single individual through his own efforts alone. This book was completed precisely under the inspiration of the research results of many forerunners in tactical theory, and for this the author must express sincere thanks to all the forerunners in tactical theory. They not only encouraged me in spirit but also guided the direction of my efforts professionally. In addition, in the course of conceiving and writing this book, I sought advice more than once from some experts and scholars famous throughout the armed forces, but, because of this book’s non-mainstream nature, it is not convenient to list their names one by one to thank them. If this book can make some contribution to the professionalization of tactical science, it is inseparable from the guidance and help of these experts and scholars, and for this my heart is filled with sincere gratitude. Of course, because I am obstinate in my own views on certain questions and certain viewpoints, inappropriate or even erroneous passages are unavoidable in the book. Here, I warmly welcome readers with different views to call or write to discuss with the author, for which I will be most grateful. Telephone: 025-82220917. Mailing address: Department One, Nanjing Army Command Academy, postal code 210045. E-mail addresses: md.jl@163.com, md.jl@sohu.com, md.jl@sina.com (choose any one).

As far as the author’s original intention is concerned, since this book is the author’s representative work of his lifetime’s understanding of tactics, it should be continually revised as the author’s understanding progresses, and its best publication time should be after the author’s death. But considering the practical needs of the building of army theory, the author has presumptuously and imprudently made this immature work public ahead of time.

The PLA Press gave strong support to the improvement, publication and distribution of this book, and the Nanjing Army Command Academy also provided partial funding for it; thanks are hereby expressed.

Finally, I still want to thank, from the bottom of my heart, my beloved wife Song Lili. In the days after my second brain surgery, when I had almost completely lost the ability to look after myself, she, with the kindness, perseverance and consideration peculiar to women, silently took on all the household chores and looked after me attentively. Without exaggeration, without her wholehearted support, the completion of this book would have been simply impossible.

This year is the 70th anniversary of the victory of the Chinese People’s War of Resistance Against Japanese Aggression and the World Anti-Fascist War, and the author respectfully commemorates this great day with this book.

The Author

December 10, 2015, in Nanjing






1. Mainly the writing of Introduction to Tactical Science, PLA Press, 2012 edition.



2. Represented by the author’s monograph on tactical theory, Introduction to Tactical Science, PLA Press, 2012 edition.
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