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PREFACE



This book is about weapons of war: the many ways that weaponry has influenced the art, science, and conduct of war, and how sometimes—surprisingly often—the evolution of weapons technology has had an impact on human life beyond the battlefield. Conversely, it’s also about the forces that have shaped the progress of weapons design, and the complex interplay of war, politics, economics, and military technology.


These are topics that, for a variety of reasons, academic historians do not often address. That’s not to say there are no good, serious books on the history of military technology. Indeed, there are many, some of which—like the excellent works by Jeremy Black, Max Boot, and Martin van Creveld, among others—inspired me to write this book. But these are broad surveys, and students of history looking for answers to narrower questions about weapons and war usually have to turn to another kind of literature altogether: specialist literature on weaponry. This niche genre includes books written about specific firearms, by collectors for collectors, and detailed accounts of individual warplanes, naval vessels, tanks, artillery, and so forth, written for military history buffs and wargamers. Because of their narrow scope, such books tend to be heavy in technical detail and light on the broader historical context. They can also be impenetrable to the uninitiated, with a highly specialized terminology and idioms all their own.


My hope is that this book can serve as a bridge of sorts between the broader studies of war and technology, on the one hand, and the specialist literature on the other. That too, as I’ve found in the process of writing this book, is no small undertaking. As a result, I’ve had to be somewhat selective in my approach. My chosen period is the epoch in which firearms were the dominant weapon type and the focus of innovation in military technology. This period stretches roughly from the end of the Middle Ages to the dawn of the atomic age at the end of the Second World War. My chosen geographical-cultural expanse is the West, because I feel that—at the very least, when it comes to warfare and military institutions—we can consider the West to be a distinct cultural, economic, and political entity, with its own distinct approaches to the conduct of organized violence. It should go without saying that the West does not exist, and has not existed, in a vacuum, and of course the military history of the Western states conditions its global relationships—and is in turn conditioned by them.


I should also issue the caveat, in advance, that this book is by no means intended to catalog all the significant or noteworthy weapons used by Western military forces over the course of half a millennium, nor does it flag every development in the evolution of weapons technology. Many weapons make an appearance in this book, to be sure, but as dizzying the variety might seem, it’s only a minuscule fraction of the total body of weaponry used in European and American wars during the period in question. Human ingenuity is remarkably fecund when it comes to the invention of new instruments of death. But this selectiveness means that many readers will likely find that a favorite rifle or plane or battleship or tank has been omitted from this book. To those readers, I apologize in advance, and plead only that it is in the nature of surveys not to be all-inclusive. For the most part, the weapons discussed in this book are those that, I feel, best illustrate the broader points I want to make.


I’ve incurred many debts—mostly in the form of time, energy, encouragement, and support—in the years that I’ve spent working on this project and writing this book. While I can’t possibly name them all, here are some of the more important acknowledgments. Family first. My wife, Mary Lockhart, deserves thanks most of all, for putting up with me as I wrote this, and for her unwavering support. My children—Kate, Nick, Paige, Phil, and Alex—have always been supportive, too. My youngest, my son Alex, undoubtedly felt the presence of The Book more than anyone else. It occasionally intruded upon my time with him, but because of his keen and wide-ranging interest in the subject matter—especially early twentieth-century naval warfare—he’s also been both a sounding board for my ideas and a direct contributor to this book. Nick, Phil, and Alex have also been my partners at the shooting range for many years, and those experiences have been of great help to me as I worked on this book.


I can’t possibly list all the historians, weapons experts, and grad students who have offered ideas, suggestions, fielded questions, and suggested further reading, but here’s a selection: Mark Fissel, Rick Schneid, Rick Herrera, Art Johnson, Kim Wagner, Stuart Dempsey, Eric Bonekowski, Paul Dority, Evan Mason, Seth Marshall, Zach Jett, Dave Pridgeon, Dan Studebaker, Chad Kellersmith. The two colleagues who chaired the History Department at Wright State University during the time I was working on this book, Carol Herringer and Jonathan Winkler, deserve a great deal of thanks for a hundred little things, including accommodating teaching load requests, facilitating grants, and helping me to obtain a full year’s sabbatical from 2017 to 2018. Thanks, too, to our infinitely resourceful history librarian at Wright State, Mr. Ran Raider.


Finally, I want to acknowledge my father, Newton F. Lockhart. It’s to him that I dedicate this book. I first discussed it with him as soon as I knew I was going to write it, about six years ago, and I worked out the overarching structure of the book in conversations with him. He passed away not long after that. This will be the first book I’ve written that I won’t be able to share with him. Still, I know that this book owes much to those early conversations with him, and to his loving support and evident pride over the years.


PDL


Washington Township, Ohio


5 February 2021












INTRODUCTION


THE AGE OF THE GUN


BICOCCA, NORTH OF MILAN, 27 APRIL 1522


The tenebrous morning fog that wreathed the high grass on the field west of Bicocca manor was just starting to burn off when the Swiss pikemen rolled forward, rank by rank, into battle. It was late April, and in Lombardy the mornings were still chilly. As the first rays of the sun warmed the dewy field, sending tiny tendrils of vapor skyward, the giant rectangles of tightly packed men tramped down the grass as they marched on toward the enemy. Most of them shouldered a long, slender pike, a spear about eighteen feet long, and their blocky formations looked very much like dense, spare, unnaturally upright forests on the move.


The men were in high mood, and they were noisy, too. There were several drummers in each pike block, pounding out the slow marching cadence, which was all but drowned out by the throaty cheers rising from the formations. Even the shouted orders of the officers were inaudible. The officers led from the front rank. The men, on the verge of mutiny the day before, had demanded that their leaders take their places in the front; the officers, having been elected by their men, weren’t in any position to refuse.


One of the French lords commanding the army reined in his horse alongside one of the pike units. He implored the Swiss to halt until the artillery did its work, pummeling the enemy foot soldiers waiting at the other end of the field, softening the resistance to make the assault easier. But the pikemen would not listen to the pleadings of a French lord in tiltyard armor. Their blood was up, and no one and nothing could stop them from charging straight at the enemy.


The Swiss were mercenaries, fighting only for pay, and these particular mercenaries were in the hire of the learned and bellicose French king, Francis I. Francis had inherited an expensive war with Spain from his father-in-law, who had in turn inherited it from his father, and since the beginning of that war in 1494 French and Spanish armies had sparred for possession of the lush valleys and rich city-states of northern Italy.


The French had two great advantages over their Spanish-Imperial foes: their numerical superiority, and the Swiss themselves. The Swiss were the most coveted mercenaries in Europe. Recruited from the towns and forests and mountain meadows of the Swiss cantons, they made a uniquely tough, well-disciplined, and ferocious infantry. They had become masters of simple weapons, like the pike, and found that if they held together and stood fast, they were nearly invincible—even when pitted against the cream of Austrian or Burgundian or French chivalry. Bristling with the sharp iron points of their pikes, a square formation of Swiss foot troops resembled nothing so much as a giant hedgehog. No knight on horseback, no group of knights, could break through the forest of pike points so long as the pikemen stood their ground. Even surrounded, the pike block could fight off attacking enemies on all sides. And when it went on the attack, the formation was equally irresistible, rolling over anything and anyone unwise enough to stand in its path. The Swiss had proven this again and again, and that knowledge gave them a strutting self-confidence. They rarely granted quarter to a defeated enemy, and they never asked for it.


On this damp April morning in 1522, the Swiss were to be the first element of the French army’s assault against a polyglot enemy force representing the Habsburg prince Charles V, king of Spain and Holy Roman Emperor. Charles V’s army—a mix of Papal, Imperial, and Spanish troops—numbered no more than eighteen thousand men; the French, under the command of Odet de Foix, vicomte de Lautrec, was at least half again as numerous. Even with the significant and favorable disparity in numbers, Lautrec hoped to avoid a fight. Battle killed soldiers, and soldiers cost money. The Swiss, though, wanted a battle, and they wanted it now. They had not been paid in weeks, and they were bored and restless, not having fought a battle or plundered a town for the entire campaign so far. Through their reluctant officers, they handed Lautrec an ultimatum the day before: fight a battle now, against the army in front of him, or else they would leave and find employment elsewhere. Lautrec could not afford to lose the Swiss, no matter how troublesome they were. He nodded his assent. He would give battle the next morning, and the Swiss would lead the attack.


Just before the first tentative beams of sunlight groped across the fields and orchards adjoining Bicocca’s ancient manor house, the Swiss pikemen began the laborious task of forming themselves into pike blocks. Half of the Swiss contingent would be in the first wave, some eight thousand men, divided into two enormous formations, each roughly fifty men deep and eighty across. Once formed, they lurched forward. Lautrec, rightly, had thought it prudent to preface the assault with a brief artillery bombardment. But the Swiss would have none of it, contemptuously brushing the French gunners aside as they pushed on to glory, marching eagerly toward the enemy’s earthworks.


The defenders of those earthen fortifications were the toughest foes the Swiss would ever face, but they were more than that: they represented the future of warfare. Their commander, seventy-year-old Prospero Colonna, had spent much of his career fighting against the French. He had served with the greatest soldier of the age, the Spanish general Gonzalo Fernández de Córdoba (1453–1513), and had been at his side precisely nineteen years earlier, when El Gran Capitán had dealt a stunning blow to another Franco-Swiss army in the battle of Cerignola. There, Córdoba’s army had defeated a superior army—much like the one that confronted Colonna now—by making liberal use of the only kind of weapon that had a prayer of stopping a Swiss pike block: gunpowder firearms. Cerignola had proven that artillery projectiles could cut bloody swaths through a pike square; handheld firearms, such as the stubby, carbine-like arquebus and its longer, heavier cousin, the musket, could easily kill a man at a hundred yards. The densely packed pike formations presented rich targets, and they were nearly impossible to miss.


Gunpowder firearms were not new in 1522. Cannon had been profitably employed as siege engines since the mid-1300s. The arquebus—a primitive handheld firearm, short-ranged and slow to load—made its first appearance a little more than a century later. By 1522, arquebuses were a common sight in the armies fighting in Italy. Even the Swiss had made use of them, in small numbers, and the pikemen had felt their deadly sting before. Córdoba had seen great promise in the weapons, rearming much of Spain’s native infantry with arquebuses. At Cerignola, the arquebus had proven its worth, helping to drive back repeated assaults by Swiss pikemen and French men-at-arms on horseback. That had been a sight to see, but what Colonna had in mind this day, here at Bicocca, was going to be much bigger.


As was the common practice at the time, the armies did not engage immediately upon making contact. Once they had decided to do battle, the opposing generals went about making their pre-combat arrangements, deploying their forces and allowing the men to get some rest. Colonna, then, had some time to prepare. He had good ground at his disposal and he made shrewd use of it. The old general had chosen a position that was well protected by roads and marshes on its flanks and rear, and by an ancient, heavily worn farm lane in front. Centuries of erosion and wagon traffic had gradually deepened the sunken road into a trench, and it was nearly as deep as a man was tall. Colonna directed his sappers to dig out the ready-made trench some more, making it broader and deeper, and to pile up the excavated soil behind them, on the south side of the trench. The dirt pile became a towering earthwork, some twelve feet high, protected in the front by the expanded trench. In the tall dirt parapet behind the sunken road, Colonna’s men built emplacements for the guns of the siege train. Ordinarily, siege guns were too heavy and cumbersome to be used in a land battle like this, but Colonna had time, and the big cannon were major assets.


Then Colonna deployed his troops. Spanish arquebusiers took position behind the high rampart, filling in the gaps between the gun emplacements. German pikemen—the flamboyantly dressed Landsknechten, professional rivals of the Swiss—took their place behind the arquebusiers. If Lautrec’s pikemen were to try to take Colonna’s position, they would have to either flank it or hit it head-on… and the latter would entail jumping down into the sunken road and scaling the sheer dirt wall that towered over them on the other side, all while enduring the fire of those arquebuses.


Neither Lautrec nor the Swiss knew the particulars of Colonna’s dispositions, and it likely wouldn’t have made any difference to the Swiss if they had known. They almost always won, and they were eager for a fight. After advancing past the French artillery, now silent, they crashed into a thin skirmish line of Spanish arquebusiers. The skirmish line easily gave way, the arquebusiers scampering back to their prepared positions to the south.


The Swiss were about three hundred yards out from the Spanish trench when Colonna’s artillery opened up. Round shot, solid iron cannonballs, hit the ranks of the pikemen, plowing macabre furrows through the squares. There was no question of missing at this range. Each shot hit, each shot counted, each shot cut through the formations from front rank to rear. Round shot did not simply knock men down, or punch clean holes through them; it mangled them, tore them apart. The artillery barrage alone probably cost the Swiss a thousand men, a full eighth of their number, and they hadn’t even reached the sunken road yet.


The Swiss were undeterred. The storm of iron only fueled their rage, and when the front ranks finally made it to the sunken road they were battle-mad. The first couple of ranks leaped down into the trench, and as the first men in tried to scramble up the steep slope of the parapet, more ranks crowded into the sunken road. Soon it was filled with a milling mass of men unable to move forward, unable to extricate themselves.


The first volley rang out just then. On the rampart above, looking down on the Swiss, were Colonna’s arquebusiers, three ranks deep. The men in the front fired, point-blank, down into the helpless mass of pikemen. Dense white smoke from the volley filled the trench and lingered over it, hanging heavily in the damp chill air. Even obscured by the white billows, there was no mistaking the impact of the volley. Screams and curses drifted up from below. Then a second volley, then a third, then a fourth.


It was said that the first ranks of the pikemen, officers among them, simply melted into the ground, falling as one in the face of that terrible volley. Every single banner had gone down, too, as did nearly all the officers. Still, the Swiss refused to admit defeat. They fought, or tried to, anyway, for a few minutes longer. A nimble few actually scaled the parapet, only to be impaled on the pikes of the Landsknechten and sent toppling backward onto the hillock of corpses that filled the sunken road.


What was left of the attackers eventually limped away, not in panicked flight but in admirably good order. But the pike units were a wreck. Eight thousand men had gone in; three thousand broken bodies lay in the trench and littered the field along the route of advance. There would be no second assault. The army had suffered a crushing blow, and Lautrec’s heart was no longer in the battle. That evening, unmolested by Colonna’s unscathed force, Lautrec withdrew north and left Milan to the enemy.


BICOCCA IS BARELY remembered today, one of a score of battles fought by the houses of Habsburg and Valois for control of Italy at the end of the Renaissance. It was a large and costly battle, though not decisive. It did not end a war, destroy an army, liberate a nation, bring down a tyrant; it met none of the requirements that we usually demand of a battle for being decisive. Bicocca was not the masterwork of a tactical genius, and while Colonna was a sharp and resourceful commander, his stratagem at Bicocca was straightforward, uncomplicated, and brutal. And the star weapon that makes Bicocca noteworthy—the matchlock arquebus, the first practical handheld firearm—was not new in 1522. Its basic properties, which were not all that impressive, were already well known.


The battle of Bicocca was not a turning point, nor even the beginning of an era, but it was a telling moment. The volleys of arquebus fire that thundered over the sunken road at Bicocca on that misty April morning showed the world—or Europe, at any rate—how firepower could be harnessed, and what awful destruction that firepower could inflict when unleashed. Bicocca revealed that even the humble arquebus could be transformed into a weapon of almost unimaginable power if used with purpose, imagination, and discipline. After Bicocca, there was no going back. The age of the gun was underway.


For the next four centuries, firearms—big and small, artillery and handheld arms alike—would dominate every aspect of warfare in the West. Strategy and tactics, logistics and military organization, even the role of the individual soldier and of leadership at all levels—all would be predicated upon the widespread and universal use of firearms. Firearms ushered in an age in which weapons technology, more than any other single factor, would shape the way in which armies and navies fought one another, the way they operated on campaign, and the way they prepared for war. Technology and the operational art of war would focus on achieving one deceptively simple goal: the effective, efficient, and overwhelming deployment of firepower against enemy forces. Firearms would be the nearly exclusive focus of weapons technology, and of military technology in general, from the Renaissance to the Second World War. And the killing force generated by those firearms—firepower—would be the exclusive concern of armies, navies, and their commanders. There was, of course, more to war than shooting, just as there was more to weaponry than firearms. Even so, those areas of military technology outside the realm of firearms were mostly concerned with the supply or use of firepower: the warship, for example, or the artillery fortress or the armored fighting vehicle or the warplane. Even the dramatic advances in the field of military communications were meant, from the beginning, to be harnessed to the intelligent direction of firepower. Never before, certainly not in the history of the West, had weaponry acted as such a powerful determinant in the calculus of military operations, or had technology served as the principal factor in shaping the evolution of tactics and strategy.


The linkage between the operational art of war and the state of weapons technology was strongest in the area of tactics. Since tactics (“the art of handling troops,” citing the succinct wording of a popular nineteenth-century military dictionary) involved combat at its most basic level, the impact of weapons technology (pun fully intended) was felt most keenly there. It was in the crucible of combat that disparities between competing weapons types revealed themselves: It was where generals and admirals—and often, unfortunately, common soldiers—learned the shortcomings of their equipment. It was the means by which commanders learned what kind of tactics best brought out the qualities of new weapons, what kind of tactics best countered the enemy’s weapons… and what kind of tactics did neither. That relationship between weapons technology and the evolution of tactics was quite clear during the age of the gun, for advances in firearms technology were of the sort that could completely transform the essential parameters of combat very rapidly. Over the centuries, when firearms ruled the battlefields of Europe and the West, the range, accuracy, hitting power, and above all, speed of martial firearms improved continually and often dramatically. Tactics, then, had to follow suit.


The ripple effect emanating from developments in military technology didn’t end at tactics. Changes in weaponry similarly affected all other facets of war making to some extent, including, for example, logistics. Firearms required much more care and maintenance than the earlier, simpler weapon types. Spare parts, portable repair facilities, and above all, powder and shot added huge physical burdens to an army’s impedimenta. These supplements required additional transport, personnel, and of course draft animals, which themselves constituted another onerous burden in the form of such prosaic but herculean tasks as the supply of dry fodder and the removal of animal waste. And logistics, in turn, could not help but have a constraining effect on strategy, notably in land warfare. The burden of ammunition supply and (especially) the transport of large numbers of heavy artillery pieces severely limited the movement of armies, particularly when—as was the case in much of the history of Europe—roads were little more than dirt paths. They were suggestions of roads rather than the thing itself, often impassible when spring and autumnal rains turned them into bogs. Armies organized around the use of firearms simply could not venture overland wherever and whenever their commanders desired.


Events in the nineteenth century—namely, the Industrial Revolution, the rise of the entrepreneurial inventor and the engineering profession, the maturation of academic disciplines like chemistry, metallurgy, and physics—would alter and complicate the outwardly simple dynamic between weaponry and the art of war. That dynamic became more intentional, for one thing, as soldiers, government bureaucrats, engineers, inventors, and industrialists collaborated in the design and manufacture of munitions. Tactical change was no longer primarily a response to technological change; increasingly, the reverse prevailed. As the experience of combat revealed pressing tactical needs, these natural allies—governments, military establishments, industry, and academia—deliberately and aggressively sought solutions for improved weaponry. Innovation in weaponry became less a matter of serendipity and more a matter of purpose.


One result of this early incarnation of the military-industrial complex was an acceleration of the pace of change in the art of war. The Industrial Revolution encouraged and rewarded innovation, probably more in heavy industry and munitions production than in most fields of manufacturing. As a result, the rate at which new weapons designs appeared became almost exponentially faster after the middle of the nineteenth century. The parallel evolution of tactics and technology sped from a crawl to a sprint, to the point that not all the major players in the Western world were able to keep up.


That last observation—that the evolution of weapons technology accelerated so much that some Western powers were unable to participate—points to a surprising truth about the history of weaponry in the age of the gun: the implications of continual change in weapons technology were complicated and wide ranging, reverberating well beyond the narrow horizons of the battlefield. That impact can best be seen, and felt, in the closely related realms of politics and economics. The relationship between armaments and politics was, like that between weapons and tactics, reciprocal. Domestic political priorities would frequently exert weighty influence on weapons research and production. Militaristic states such as Wilhelmine Germany (1871–1918) were more likely to invest heavily in innovative firearms, and in their mass production, than states that maintained a less assertive stance in diplomacy and war. Maritime powers such as Britain, which placed greater emphasis on sea power for national defense (and to maintain their overseas empires), put greater store in the latest advancements in warships and naval gunnery than they did in the technology of land warfare.


Such reciprocal relationships are so patently self-evident that they scarcely need to be pointed out. Subtler, and more consequential, were the converse relationships, the effect of weapons technology on domestic and constitutional politics. For the most part, the critical factor here was cost, namely the heavy and unrelenting fiscal burden associated with developing and adopting new weapons on a massive scale. The most obvious European example of this phenomenon is the “military revolution” of the early modern period, from the fifteenth to eighteenth centuries. The introduction of gunpowder weapons during that period was one of several factors that favored the emergence of strong, centralized governments, optimized for making war.


But it was in the power relationships among the nation-states of the West—the international order, for lack of a more precise term—that the greater significance of weapons development would show itself most prominently. Technological sophistication and military might are, to be sure, not synonymous but closely connected, and military might is a vital factor in the calculus of international relations. Great powers tend to have great weapons, or at least a lot of really good weapons. Of course, that isn’t always the case, and the interplay between weapons technology and military might was rarely as straightforward as that. Two consistent and complementary trends are visibly at work throughout the age of the gun: first, international rivalries spur innovation in weapons, and second, innovations in weapons spur international rivalries.


This interplay is the inescapable and circuitous logic of the arms race, a phenomenon that occurs several times during the age of the gun. We see an early naval arms race, starting with the first large artillery warships early in the sixteenth century, an arms race that never really came to an end but displayed an unusual intensity in the sixteenth, seventeenth, and eighteenth centuries. We see an arms race in the development of small arms—handheld firearms—rooted in the 1850s but picking up speed after 1870, not to slow down again until the outbreak of the Great War in 1914. This arms race closely paralleled a contemporaneous rivalry over artillery design. The naval arms race immediately preceding the Great War, especially between Germany and Great Britain, is better known—as is the renewed naval arms race of the decade before the next world war. The period between the world wars also witnessed a broad international competition over warplane design and a somewhat lower-key rivalry over the development of armored fighting vehicles and, of course, an overall massive buildup in military and naval forces, triggered mostly by the ascent of Nazi Germany and Fascist Italy.


In each of these cases, an arms race didn’t mean a race only to build more… more ships, more rifles and machine guns and field guns, more fighters and bombers and close-support aircraft. “More” was important, to be sure, but the truly fevered aspect of those arms races involved research and design, to improve the effectiveness and superiority of individual weapons systems. Each of these arms races was also self-perpetuating, for while international rivalries, often rooted in insecurity, prompted governments and their military establishments to invest vast sums of time and money and resources into weapons development, the resulting advances in weapons design also served to intensify international rivalries.


It’s no small thing that such trivial affairs as a race to build the superior infantry rifle in 1870–1900 could play a role in something so consequential as the fatal rivalry between France and Germany on the eve of Europe’s great catastrophe. But the political repercussions of advances in weapons technology went much further than that. Perhaps the most momentous—and curious—effects of the evolution of weaponry during the age of the gun was its exclusionary quality. Before the factory system took root in Europe in the nineteenth century, military technology was simple enough and affordable enough that even lesser powers could maintain respectable armed forces. Any state, even powers of the second or third rank, could produce or purchase flintlock muskets and even artillery to supply an army of a hundred thousand men, and any state with a shipyard or two could build a fleet of wooden sailing warships. Because the pace of technological change was slow and steady, weapons systems did not obsolesce quickly, and therefore did not have to be replaced often.


That would all change with the industrialization of the West in the nineteenth century. The Industrial Revolution radically altered and shortened the process by which innovations moved from drafting table to production line to official adoption. As competition among states grew more intense, when an arms race was at hand, that process moved even more quickly, as military establishments actively encouraged and pushed for any innovation that might give them an edge over rivals and potential enemies. Innovation followed innovation, and weapons became outdated almost as soon as they went into production. But the mentality of the arms race compelled any nation-state that aspired to great power status to keep up with the pace of innovation anyway, because to lag behind in an arms race was to court existential disaster.


As if that were not enough of a burden for any nation-state to bear, the modern era also witnessed drastic growth in the size of military institutions, starting in the last decades of the nineteenth century. As the Western powers gradually embraced the universal military service obligation, armies (and navies) ballooned in size, and by the time of the Great War the larger armies of Europe—those of Russia, France, Germany, Austria-Hungary, and Italy—all numbered well over a million men each. Equipping armies of this size with the latest weapons required an enormous investment in energy, money, and resources; re-equipping them every few years to keep up with the latest and best weapons was well-nigh impossible.


The combination of numerically immense military forces, rapid technological change, and an often-fevered drive to compete was what gave the evolution of weapons technology its exclusionary quality. Increasingly, starting in the mid-nineteenth century and peaking in the era of the world wars in the twentieth, the ability to produce en masse became the most important benchmark of military might. Military power had come to equal industrial capacity. When the First World War erupted in 1914, only a handful of larger states could manufacture enough weapons to meet their own needs. Several of those states, the great powers of 1914, failed the test of war because they were unable to keep up with the demands of war making. When the Second World War broke out in 1939, the exclusive club of great powers had shrunk, and when that war came to an end, only two superpowers—the United States and the Soviet Union—could boast both world-class military forces and the capacity to keep those forces battle ready. Successive revolutions in military technology, in short, had helped to bring about something quite remarkable. They had significantly reduced the number of Western states that could act assertively in international politics, and reduced the states that could not into a condition of permanent deference.


But to see that story unfold, first we must turn to the distant origins of those revolutions, to another revolution half a millennium before—the gunpowder revolution in the West, at the twilight of the Middle Ages.













Book I



THE GUNPOWDER REVOLUTION, 1300–1800

















CHAPTER 1



THE BOMBARD AND THE FORTRESS


Philip the Bold, duke of Burgundy, was a warrior’s warrior. Hawk-nosed, ambitious, and brash, Philip had been a soldier since childhood. He was still a smooth-faced boy of fourteen when he fought alongside his father, King John II of France, in the battle of Poitiers in 1356. Like King John, he was taken prisoner by the English when Edward, the Black Prince of Wales, vanquished the French on the field at Poitiers. A decade later, the duke, always looking for an advantage over the Englishmen who had invaded his country, embraced a novel technology: gunpowder. This mysterious Asian invention had been known in Europe for more than a century, and for nearly that long European armies had used it as a weapon of war—or, more precisely, as the substance that made another recent innovation, the cannon, work. So far, gunpowder artillery had not shown great promise. Cannon had been used as siege engines in European warfare at least as early as the 1320s. But for all the trouble and effort they demanded, they had not proven themselves to be much more effective than conventional siege weapons such as catapults and trebuchets, machines that used mechanical energy to hurl projectiles at castle walls. Certainly, the early cannon did not appear to be effective enough to justify their cost, which was substantial.


But Philip the Bold saw promise in the new weapons, especially the huge siege guns that came to be known as bombards, and in 1369 he began to invest heavily in them. France and England were then locked in the on-again, off-again series of dynastic conflicts known today as the Hundred Years’ War (1337–1453). In 1377, when Duke Philip’s brother and sovereign, King Charles V of France, ordered him to attack the English in the Calais region, the duke answered the call, bringing with him more than one hundred new cannon, including one monster of a gun that fired a stone cannonball weighing some 450 livres (around 485 pounds).


One of the duke’s intended targets was the English-held castle at Odruik, built with stout masonry walls and surrounded by a thick layer of outworks. Odruik would be a tough nut to crack. Its defenders seemed to think so, too, and were confident that they could hold out against Duke Philip’s army, even as the duke’s men began to put their huge siege cannon into position in full view of the castle walls.


The first few shots from Philip’s siege-battery hammered Odruik’s outer walls into dust. Soon the stone cannonballs were sailing through the walls as if they weren’t there; soon after that, the outer walls actually weren’t there. After Philip’s guns had fired a grand total of about two hundred rounds, much of Odruik’s once-proud walls lay in ruin, and before the duke could send his men through the breach and into the castle, Odruik’s defenders capitulated.


Philip the Bold’s triumph at Odruik in 1377 was a harbinger of things to come, a revealer of unsettling truths. Gunpowder artillery had been used in sieges before, but Odruik was its first overwhelming and clear-cut victory over a castle. The siege of Odruik demonstrated that—when the guns were big enough, and when there were enough of them—cannon were more powerful than any siege engine yet invented, and could knock down castles in a matter of hours. What happened at Odruik would be repeated over and over again at castles throughout Continental Europe and the British Isles over the remainder of the Middle Ages and beyond. Over the century to come, gunpowder began to leave its mark on the conduct of war in the West; access to superior siege artillery would make the difference between victory and defeat in land warfare. With artillery, the French would drive the English from their soil in the closing phases of the Hundred Years’ War, turning defeat into triumph. With artillery, Christians in Iberia would drive the Moors from their last strongholds in Granada, ultimately creating Europe’s first superpower: Spain. And in 1453, the Ottomans, also avid students of gunpowder artillery, would use their massive bombards to break down the walls of ancient Constantinople and destroy the last vestiges of the Roman Empire.
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Plate 1. Die faule Mette, a giant bombard manufactured in the city of Braunschweig in 1411. “Lazy Mette” had a bore diameter that tapered from 80 to 67 cm from muzzle to breech, and fired a stone ball that weighed in excess of 400kg.


From C. W. Sack, Alterthümer der Stadt und des Landes Braunschweig (Braunschweig: F. Otto, 1861), p. 76.










After Odruik, artillery would spell both the end of the castle and the emergence of a new kind of warfare, based on firepower, that relied on the massed use of gunpowder weapons for siege, on the battlefield, and at sea. Within a century and a half of Philip the Bold’s quick and noisy victory, very little about European warfare would even vaguely resemble what had come before. The weapons, the size and organization of armies, the role of fighting men and leaders—even the sounds, the smells, and the scale of the European battlefield—would be radically transformed by the advent of gunpowder weaponry. And the implications for life beyond the narrow horizons of the battlefield were even more profound. Artillery meant the end of the castle, an edifice that both symbolized the independence and power of local warlords in medieval Europe and gave those warlords a means of resisting the encroaching ambitions of central governments embodied in Europe’s emerging dynastic monarchies. The cannon took down the autonomy of the old warrior aristocracy just as it did the walls of their castles; the onerous expense of making and maintaining cannon meant that only the wealthiest lords—the monarchs themselves—could afford to build up their arsenals of these terrifying new weapons. The cannon, in short, concentrated military force and political authority in the hands of the state at the expense of noble warlords.


WHAT MADE ARTILLERY possible was gunpowder, and gunpowder was the single greatest invention of the European Middle Ages, even if it wasn’t actually European. It was first developed in China as early as the ninth century AD, and over the intervening centuries the Chinese had become proficient in its use. They employed the substance as an incendiary at first, only later discovering that it could also be used as an explosive and as a propellant, two related but distinctly different roles.


Just when gunpowder first came to Europe, and how it did so, remain mysteries. It may be that the Mongols, who used gunpowder weapons, unwittingly passed it along during one of their incursions into Europe’s eastern borderlands in the thirteenth century. The English scholar Roger Bacon mentioned gunpowder in his treatises Opus Majus and Opus Tertium (ca. 1267); a German cleric named Berthold Schwarz, likely mythical, has sometimes been given credit for conducting early experiments with the substance. In the end, it matters little. Like most debates over “who did what first” in history, disputes over the origins of gunpowder ultimately settle nothing. Suffice to say, the Chinese invented gunpowder and pioneered its use; in some fashion, Europeans acquired it from the East, and their use of it developed independently of Asia.


From the time of its first use in the Middle Ages until its replacement by better propellants and explosives in the nineteenth century, gunpowder went through a continual process of reinvention and reformulation. Its basic composition, however, remained the same throughout: roughly 75 percent saltpeter (potassium nitrate), 15 percent softwood charcoal, and 10 percent sulfur, by weight.


Gunpowder, also known as black powder, is neither an ideal explosive nor an ideal propellant, and its salient properties are unlikely to inspire much confidence. Black powder is volatile, easily ignited by spark or flame. But it is just as easily rendered neutral: water, even excess humidity, can make it useless. As originally formulated, black powder was a simple mixture, produced by combining the three ingredients with mortar and pestle.


Gunpowder doesn’t actually explode when ignited. Rather it deflagrates—it burns rapidly—which means that it is better suited to its propellant role than to its role as an explosive. Black powder burns much faster than modern smokeless powders, and when used as a propellant with a projectile, it produces lower velocities than modern, slower-burning powders do. Black powder also burns inefficiently, creating two byproducts when ignited, both of them undesirable: smoke and fouling. Burning black powder produces clouds of acrid white smoke, enough to give away the position of a shooter with a single shot, enough to obscure visibility when fired from many weapons or from larger weapons. After combustion, black powder leaves behind hard carbon soot. In firearms, this residue—called fouling—can have serious and negative consequences. Prolonged firing of black powder in a gun barrel will result in the deposit of layer after layer of fouling, gradually constricting the interior of the barrel (the bore), making the task of loading difficult or even impossible.


Gunpowder may not have been an ideal propellant or explosive, but in 1400 it had no competitors, and for all its faults it was effective enough. It would not have to wait very long for a military application.


Gunpowder found that application in the practice of siege warfare. No form of land-based combat has been more commonplace than the siege, throughout the sweep of human history from the earliest known wars to the investment of Leningrad in 1941–1944. Pitched battles between armies or navies attract more attention, for they are suited to storytelling: battles are concise, they have movement instead of stasis, they have a narrative arc—battles are the stuff from which high drama is wrought. Yet the siege, for all its mechanical drudgery, is universal. Before the twentieth century, the siege was the principal kind of hostile interaction between opposing armies, and was far more common than the pitched battle. Sieges were also costlier, consuming more resources—men, materiel, and time—than pitched battles.


In the Middle Ages, the principal locus of the siege was the castle. Castles made their first appearance in Europe in the ninth century, rising up amid the fragmented remains of Charlemagne’s empire. As the fortified residences of powerful lords, castles would become closely linked to, and emblematic of, the feudal system around which so much of Western European social and political life revolved. Castles functioned as seats of local authority and justice, a means of controlling and protecting the villages that sprang to life around them. They could serve, also, as focal points for rebellion. For a willful vassal who did not feel inclined to obey his lord or king, a castle was a sanctuary and a power base. In the emerging kingdoms of the High Middle Ages, castles strengthened the power of the noble landowning class, often at the expense of royal power.


Castles, in short, had a significance that went far beyond their military function, but first and foremost they were fortifications. In the Holy Land, the great castles of the Crusaders—such as the imposing Krak des Chevaliers in Syria—allowed European invaders to maintain a near constant presence in the region, to defend the fragile Crusader states, and to mount offensive operations. English military operations in France during the Hundred Years’ War revolved around the construction and possession of castles. As with any technology whose useful life spans centuries, the design of the castle was constantly evolving. The motte-and-bailey fortifications of the tenth century would seem puny and impotent when compared to the stone-built castles of the thirteenth.


From a military standpoint, the castle proved to be such an enduring technology because it was very good at fulfilling its main purpose: to keep hostile forces out, and to keep the people within safe. High walls and fortified gates guarded against forced entry; masonry walls were impervious to flame; and towers with loopholes—thin vertical firing slits for archers—gave a modicum of protection, making it potentially costly for a besieging army to move close. So long as the defenders were adequately provisioned and had ready access to water, a castle could hold out indefinitely. For a besieging army, if a castle could not be taken by storm, or its garrison intimidated or starved into capitulation, then it would have to be reduced.


Reducing a castle was an uncomplicated process, and quite literally mechanical, in the sense that it involved the use of machines or siege engines. While it was possible to bring down an outer wall by sapping—that is, by tunneling under the very foundations of the castle, causing the walls to sink and hopefully to collapse—breaching a wall by means of siege engines was the preferred method. Medieval siege engines, or “mechanical artillery,” had changed little since late antiquity: a mechanical force—torsion in catapults, counterweights in trebuchets, and human brawn in onagers—powered a heavy throwing arm that could hurl a heavy projectile, like a large stone, and send it crashing against the castle’s outer walls. Though simple in concept, the act of smashing walls with such weapons was laborious and time-consuming. It could be costly in lives, too, if the crews operating the machines were exposed to archery, which was likely because the range of catapults and trebuchets was quite short. A heavy trebuchet could not toss a large stone much further than two hundred yards, within effective longbow range. Consequently, the results were often long in coming.


This is where gunpowder came in, but not as an explosive—which, perhaps surprisingly, was almost an afterthought. It wasn’t until late in the fifteenth century that European soldiers began to use gunpowder in so-called mines: massive quantities of gunpowder packed in tunnels dug beneath the castle walls. When detonated, such subterranean mines could collapse the sturdiest wall in moments. Instead, gunpowder found its first serious employment as a propellant in a primitive gun. That technology—compressing a charge of gunpowder in a tube that was closed at one end and open at the other, so that the expanding gases from the deflagrating powder would push out a projectile with great force and speed—was also a Chinese invention. In Europe, when gunpowder arrived, the knowledge of primitive firearms arrived with it.


The first major use of firearms in the West involved truly big guns, what we know as gunpowder artillery. That might appear counterintuitive. Small, logically, should precede big. But small arms, handheld firearms, were later additions to the European arsenal. The first functional firearms in the West were cannon.


A cannon, or bombard, might seem like the simplest of weapons, but in the Middle Ages metallurgy and metalworking had not yet advanced to the point where it was possible to cast a large tube in one piece, at least not in any metal sturdy enough to withstand the shock released by the deflagrating gunpowder. The first cannon were of “hoop-and-stave” construction, products of the cooper’s art rather than the iron-founder’s. Long wooden staves were laid together in parallel around a central core, and were then bound together and reinforced by hoops of wrought iron. Soon iron bars replaced the wooden staves. The resulting tube was open at both ends, and so the first European cannon were breechloaders—the powder and projectile were loaded not from the muzzle, where the projectile exits the barrel, but from the opposite end. A separate breech-piece acted as a powder chamber; it was attached to the open breech-end of the tube, and was then secured in place with a wooden wedge.


There was not much about such a weapon to inspire confidence. Even ignoring the many serious deficiencies of gunpowder, the cannon themselves had plenty of problems of their own. Hoop-and-stave construction is inherently weak. The earliest pieces burst frequently, and were nearly as dangerous to their gun crews as they were to their intended targets. And because it was impossible to create an airtight seal between the open-ended tube and the breech-piece, there would always be a gap between the two. Hot gases would leak from the gap when the gun was fired, bleeding off some of the energy of the deflagrating powder and potentially burning anyone unwise enough to stand close to the gun.


These early gunpowder monsters were crude weapons, to be sure, and their performance reflected it. In all the ways that we assess firearms—range, accuracy, rate of fire, reliability—the bombards came up short. But in the fourteenth century, there was simply nothing better to which they could be compared. The first guns were eminently useful because there was nothing else like them, and because for all their shortcomings they were the best and most powerful siege engines yet devised. Their range was limited, but they needed only to outrange an arrow or a crossbow bolt so that their crews could work safely outside arrow range. Their accuracy was poor, but their targets were anything but small; they needed only to be able to hit the towering outer walls of a castle. Their projectiles flew slowly, but they only needed enough force to shatter brick or stone masonry. They were slow to load and fire, but siegecraft demanded patience, not speed.


In short, to justify its existence and the not-inconsiderable sums of cash and materials that it consumed, gunpowder artillery only had to be better and faster at smashing castle walls than the catapult and the trebuchet. Even in its earliest, crudest, most primitive forms, the bombard met those criteria. Besides, the catapult and the trebuchet were the late-generation offspring of a venerable, mature technology, at the apex of their potential, unlikely to be improved upon. Gunpowder was yet in its infancy. There was nowhere for it to go but up.


And up it went. Between the mid-1300s and the early 1500s, gunpowder artillery advanced rapidly, or as rapidly as any technology would before the modern era. During this period, cannon would assume most of the characteristic features that would carry the weapon through to the nineteenth century. Advances in metallurgy and the metal-founder’s craft account for most of those advances. European artisans learned to cast cannon out of iron and bronze—solid, in one piece, much as church bells were cast. Bronze, an alloy of copper and tin, was the preferred material; cast bronze wore better and longer than cast iron, and cast-bronze cannon were thought to be less prone to bursting when fired. Cast iron, on the other hand, was cheaper and slightly less dense. The two materials would predominate in artillery manufacture until the advent of mass-produced steel, later in the nineteenth century.


The greater expense of cast-metal cannon tubes was worth the investment. They were infinitely more stable than the early hoop-and-stave guns. That was a great advantage in itself, but there was more to it. Solid-cast cannon had to be loaded from the muzzle, since the cast gun would by definition be closed at the breech-end. Powder and projectile would have to be inserted from the muzzle and then rammed down the length of the bore. A narrow vent, drilled through the breech into the bore, allowed access to the main powder charge after it was loaded, so that it could be ignited from the outside of the barrel via a priming charge inserted into the vent. To modern eyes, this transition—from breech-loading, a common feature of nearly all modern firearms, to muzzle-loading, which seems quaint and old-fashioned—appears retrograde. But it was actually a great leap forward. A cast, muzzle-loading cannon does not leak gas at the breech. The inherent strength of its construction meant that it could tolerate heavier charges, heavier projectiles, and more powerful powders without bursting.


That added strength came in handy, for gunpowder too was evolving. The constituent elements and their proportions would remain essentially the same for a long time, but the method of processing the ingredients was becoming more sophisticated. The original formulation of gunpowder, popularly known as serpentine, was compounded dry, the ingredients ground together to make a fine dust. When jostled in transport, the charcoal, saltpeter, and sulfur tended to separate, so the gunpowder would have to be reblended before use. That was a tricky and hazardous chore, one best left to an experienced gunner.


At the end of the Middle Ages, though, European powder makers had stumbled upon the process of corning. Corned powder was made by moistening the mixed serpentine, usually with water, sometimes with other liquids; artisans passionately debated the relative virtues of wine and urine for corning. The dampened powder was pressed into cakes, allowed to dry thoroughly, and then milled into “grains” or “corns.” Corned powder didn’t separate, didn’t have to be reblended before use, and gunners found that it burned more efficiently and predictably than serpentine. Soon powder makers were producing specialty powders: slower-burning, coarse-grained powder for artillery, finer powders for small arms, the finest powder for priming. Gunners discovered, too, that the corned powder was more powerful, and for that cast guns were perfectly suited. Hoop-and-stave guns were nowhere near sufficiently robust to handle the new formulations, and they began to fade away.


Cannon tubes cannot stand on their own. They require a carriage or mount, for transportation and for aiming. The earliest mounts were simple wooden beds to which the gun tube could be strapped. Wheeled gun carriages, which first appeared in Europe early in the sixteenth century, were far more mobile, and made the process of aiming simpler and more precise. When combined with a new design feature called the trunnion—a pair of solid metal cylinders projecting from the sides of the cannon barrel just forward of the tube’s center of gravity, cast integral with the barrel—the wheeled carriage was nothing short of revolutionary. Trunnions held the gun more securely to the carriage, and—most important—they made it so the gun could be elevated or depressed, tilting the muzzle up or down so as to increase (or decrease) the gun’s range. Ultimately, the wheeled carriage would make possible the first truly mobile field artillery, cannon that could be used on the battlefield alongside infantry and cavalry, and deployed as necessary. That day, though, was still some ways off. For now, cannon were too bulky to play an important role outside of the siege.


Artillery ammunition was simple. The most common form at the time of the Renaissance was the solid shot, a simple sphere, which in the early days of gunpowder artillery was usually made of chipped stone. Stone balls had a few advantages over cast-iron: they could be produced on-site during a siege, for instance, and they were typically lighter than cast-iron balls of the same size. Cast-iron shot, on the other hand, tended to hit harder and travel farther than stone, but their greater weight required a heavier powder charge and therefore were more stressful on gun barrels. But once cast-metal guns became available, the cast-iron solid shot caught on.


What made iron shot practical was an innovative and novel concept: standardization. Here, history has given the lion’s share of the credit to a remarkable team of brothers, Jean and Gaspard Bureau. The Bureau brothers were not soldiers so much as they were professional artillerists, and until the eighteenth century European artillerists considered themselves members of an elite, highly technical craft guild rather than military men. The Bureau brothers, as manufacturers and professional gunners, understood cannon inside and out. During the last two decades of the Hundred Years’ War, they served as commanders of the French artillery train.


Their king, Charles VII (r. 1422–1461) of France, trusted the Bureau brothers and allowed them much latitude, and the brothers put that trust to good use. They encouraged gun-founders to use cast iron instead of the more expensive cast bronze, and they promoted cast-iron shot over stone. By far their greatest achievement was the reduction in the number of types of cannon to a few standard models. In the fifteenth century, long before manufacturing introduced the notions of interchangeable parts and precision measurement, standardization was a pretty loose concept. Cannon were still individually crafted, as everything was. The Bureau brothers’ standardization was at a more basic level. Rather than leave the dimensions of cannon tubes up to the gun-founders, as had been the practice before, the Bureaus set rough universal measurements to which all makers had to adhere. Guns of a particular class would all be roughly the same length and the same weight, of the same materials, and use the same carriage. More important, they would all have the same bore diameter, which meant that they could all fire the same shot.


ARTILLERY EVOLVED FASTER than any other military technology in Renaissance Europe. Even so, with vastly improved durability, power, and portability, it still was not practical for open battle. The smaller guns were too heavy to be truly mobile. Cannon could accompany armies on the march, but not with any celerity, and only if a navigable river coursed close to the line of march if the roads were not dry and firm. In autumn and spring, when regular and heavy rains turned what passed for roads in premodern Europe into impassible quagmires, cannon could be transported only by water. Their weight and bulk meant that it took hours to set them up on the battlefield, and once set up they could not be repositioned quickly. Cannon were, in short, something just shy of being useless impedimenta on campaign. Worse than useless, in fact, because in a precipitous retreat they would have to be abandoned, and the big guns were too valuable to leave behind for the enemy.


Instead, artillery found its first real niche in the less dramatic, but more critical, world of siege warfare. In this role, the cannon excelled, and it wasn’t very long before they became an indispensable component of a besieging army’s toolkit. When Charles of Valois used hoop-built cannon to reduce La Réole in 1324, they were a strange and frightening spectacle; two decades later, bombards were a common sight. French armies in particular made heavy use of siege guns in the Hundred Years’ War. At first, they shared the stage with the tried-and-true siege engines. When John, duke of Normandy, invested the English-held castle at Aiguillon in 1346, he used both cannon and trebuchets to breach the walls. But within a very few years the medieval siege engines were out, and the cannon was the siege engine of choice.


The first guns were marginally better than mechanical artillery; the cast-metal, muzzle-loading guns of the fifteenth century were far superior, in range, firepower, and overall effectiveness. Though the cast-metal guns were available in a wide variety of sizes, the real star of late medieval artillery was a specialized gun designed expressly for bashing down castle walls: the bombard.


The bombard, as a species, predates cast construction. The first bombards were hoop-and-stave beasts, made to use serpentine powder. The introduction of cast construction and corned powder, late in the 1300s, made the bombard truly dangerous. By 1400, the bombard had evolved into a genuine monster of a weapon. Perhaps the most famous of all is Mons Meg, built in Hainault in the Low Countries in 1449 and given to the king of Scotland five years later. Mons Meg was built in the old way, with bars of iron fused together longitudinally and hooped, and with a powder chamber fastened directly onto its breech with locking lugs. With a bore diameter of nearly twenty inches (520mm), it could hurl a cast-iron ball nearly a mile, or a chipped stone ball double that distance. Mons Meg was hardly the biggest of its breed. The Flemish bombard Dulle Griet had a 25-inch bore; the cast-iron Faule Mette (Lazy Mette), made in the German town of Braunschweig in 1411, threw a 29-inch ball. The stubby Pumhart of Steyr boasted an awe-inspiring 32-inch bore.


Individually, cannon were hard to move; moving a siege train of many cannon, including ammunition, tools, apparata, and draft animals, was a major logistical enterprise. When a Flemish army marched against the city of Bruges in 1382, its three hundred cannon and accompanying gear required about two hundred wagons for transport. The baggage for the entire Flemish army and its provisions, by contrast, took up only seven wagons. And these were mostly smaller cannon. The great bombards required much more support and planning and sheer muscle than that. One of the bombards that the Turks brought with them to the walls of Constantinople in 1453 allegedly weighed nineteen tons, requiring sixty oxen and two hundred men to drag it on the march. During the Spanish Reconquista, Queen Isabella of Castile found it necessary to employ six thousand laborers to build a road for the sole and express purpose of hauling her great siege pieces to bombard the Moorish town of Cambil.


Were the results worth the trouble? Certainly those who built up the large siege trains—like Charles VII of France, or Ferdinand and Isabella of Spain—thought so. Artillery helped Charles drive the English from France, and artillery helped Ferdinand and Isabella claim Spain for Christ and themselves. The trouble was enormous, of that there can be no doubt, but the results could be dramatic. Using mechanical artillery, it could take weeks, months even, for a besieging army to reduce a well-maintained and garrisoned castle. The bombard cut that time down to days, and sometimes mere hours. A bombard, preferably a group of them, could crush a castle’s outer walls to dust in a day.


Modern experiments have confirmed what contemporaries thought of these brutes and their raw power. Researchers have shown that a bombard like Mons Meg could have thrown a 160 kg stone ball at a muzzle velocity of about 315 m/sec, or just slightly under the speed of sound. The amount of damage that such a projectile could cause when fired against a masonry wall would have been astonishing; iron shot, even at a reduced velocity, would have done even more. According to legend, Mons Meg’s first shot fired in war, during James II of Scotland’s siege of Threave Castle in 1455, passed straight through the castle’s outer walls and continued well into the interior. The story is likely apocryphal, but it rings of some truth. Castles were not built to withstand that kind of pounding, and artillery was only growing more powerful and more numerous with each passing decade. Even if a single bombard couldn’t pierce a castle’s masonry skin with a single shot, there was little doubt that a small group of bombards, hammering together in concert against a small stretch of wall, could breach the outer defenses in no time at all.


The bombard’s reign was brief. Smaller cast-iron and cast-bronze guns could withstand higher internal pressures, meaning that they could use corned powder and cast-iron shot. Such guns could do nearly as much damage as the big bombards, but they were much more portable and could keep up with armies on the move without most of the logistical hassles that bombards demanded.


At the end of the fifteenth century, the advantage in siegecraft lay with the attacker. No castle, no matter how densely fortified, could withstand an artillery bombardment for very long. Likewise, possession of an artillery-based siege train proved to be a—if not the—critical factor in determining the outcome of land campaigns. French prowess in artillery design and manufacture, and the willingness of the French crown to invest time and capital in artillery, gave French forces the decisive edge over their English foes in the last phase of the Hundred Years’ War. Farther east, Ottoman artillery—remarkably similar to European guns in form and function—bashed their way through the walls of Constantinople to conquer old Byzantium. Artillery, quite literally, reshaped the European continent in the Renaissance.


Artillery had become so vital to the conduct of military operations on land that its presence was what made an army an army. The cannon was no longer a helpful tool in siegecraft; it had itself become the essence of the siege. Cities were known to capitulate as soon as it was confirmed that an approaching enemy army had artillery. The mere reputation of artillery was enough to compel great cities to fall.


IF THE CASTLE was fundamentally useless, what kind of fortification would replace it? Whatever form it took, it would have to be artillery-proof, and for a fortification to be artillery-proof, it would have to meet a few basic requirements. First and most obvious, the outer walls would have to be sufficiently resilient to withstand direct artillery fire for more than a few hours at least. Ideally, the outer walls would be canted or rounded so that incoming projectiles would not strike them at right angles, instead hitting a glancing and less destructive blow. Those inside the walls should also be capable of fighting back. Since the only weapon with sufficient range to target siege artillery was artillery itself, that meant that this ideal fortress could be equipped with cannon, to (hopefully) destroy the besieger’s guns and keep enemy soldiers from approaching the walls. A fortress designed for modern warfare at the end of the Middle Ages, then, would be built for artillery use: with broad, deep platforms atop the ramparts, galleries inside the walls, and loopholes or embrasures through which cannon could fire. The guns would have to be positioned so that there was no dead space—areas that could not be swept with the fortress’s artillery fire—close to the outer walls.


Medieval castles clearly had none of these features, and so the looming threat of siege-by-bombardment demanded a radical departure in military architecture. Sometimes it was possible to retrofit existing castles with modern features, which was cheaper—and therefore more attractive—than razing older castles and rebuilding them completely. Edward III of England, for example, added gunports and cannon to many of his castles, fearing French and Scottish invasions of English soil.


But the first serious experiments with gunpowder architecture took place in France and the Low Countries, where siege warfare was a constant feature of everyday life. Early in the 1400s, French kings Charles VI and Charles VII took a direct and personal interest in fortress design, understanding that the development of artillery-based fortifications was a matter of grave national concern. Two promising innovations emerged from this fertile mix of military necessity and royal support: the boulevard and the artillery tower.


Boulevards were outworks, low-lying supplementary fortifications placed outside the perimeter of the castle to guard vulnerable spots, like gates. Constructed from timber and packed earth, boulevards could be thrown up quickly and easily, or they could be made more permanent and reinforced with stone. A characteristic feature of boulevards was the presence of artillery platforms, where cannon could be positioned. Because of their low profile, they were difficult for siege guns to target, but they could make life miserable for any besieging army brave or foolish enough to approach the castle from that direction. The artillery tower, in contrast, made no pretense at subtlety. Built with thick walls, frequently round in cross-section, and bristling with cannon, artillery towers were frequently built near or attached to the flanking walls of existing castles.


The next generation of castles began to incorporate these supplementary features. The newfangled castle at Dijon, erected after 1477 on the orders of King Louis XI of France (r. 1461–1483), barely resembled the castles of the previous century. Dijon’s four massive walls were joined at the corners by four equally massive artillery towers. Gunports dotted every tower and wall, while boulevards bolstered the defenses on the fortress’s western and southern faces. Dijon was built to withstand artillery bombardment and to fire back on its attackers.


There was no single architectural solution to the challenges posed by siege artillery. Fortification styles in the artillery age varied greatly from region to region and from decade to decade, but some managed to attract broad international interest. Perhaps the most popular and widely adopted solution first arose in the city-states of northern Italy at the tail end of the Renaissance, when Italy first encountered, close up, the face of modern warfare.


In September 1494, Charles VIII of France (r. 1483–1498) invaded northern Italy, intent on forcing his family’s tenuous dynastic claim on the throne of the Kingdom of Naples. No ordinary dynastic scuffle, the invasion was a landmark event of the first order in the history of the West. The act inaugurated six decades of bloody wars between Valois France and Habsburg Spain, and it marks the moment when Italy fell under foreign subjugation, where it would stay for the next three-and-a-half centuries. The French invasion was the beginning of the end of the High Renaissance and, paradoxically, the means by which the splendors of Renaissance literary and artistic culture would spread north of the Alps, via the agency of thousands of young noblemen drawn to Italy from all over Europe during the Italian Wars.


The 1494 invasion was a signal event in the history of warfare, too. The army that Charles VIII led into northern Italy that September was unlike any military force ever seen on European soil. It was at least twenty thousand strong, and possibly larger; half of that number consisted of infantry, and most of that infantry were pike-armed Swiss mercenaries. And because King Charles meant business, and knew that he could not possibly avoid a siege or two on his long trek south, he brought along an enormous siege train of great cannon.


Artillery was not unknown in Italy, though there were clearly some eyewitnesses to the 1494 invasion who had never seen them before. The Florentine diplomat Francesco Guicciardini found the spectacle of the French king’s siege train positively terrifying:




The French brought a much handier engine made of brass, called cannon, which they charged with heavy iron balls… and drove them on carriages with horses, not with oxen, as was the custom in Italy… attended by… clever men.… They were planted against the walls of a town with such speed, the space between the shots so short, and the balls flew so quick, and were impelled with such force, that as much execution was done in a few hours, as formerly, in Italy, in the like number of days. These [were] rather diabolical than human instruments.…1





So equipped, the French invasion force progressed with breathtaking speed through the peninsula. Town after town fell to the invaders. But some Italian cities were better prepared for the onslaught than others, having already devised a style of fortification intended to withstand the kind of firepower the French had at hand. The angled bastion, a native Italian creation, was simple and brilliant. It was nothing more than an elongated projection, characteristically diamond-shaped, incorporated into a fortress’s walls at the corners. Like the round artillery towers, bastions were meant to be furnished with artillery. Unlike those towers, they were relatively squat. More important, the inward-looking facets of the bastions provided overlapping fields of fire covering all approaches to the walls.


When combined with defensive artillery and a perimeter ditch, the bastion gave rise to a new species of fortress, known by its place of birth: the trace italienne, or Italian trace. The typical Italian trace fortress was purpose-built as an artillery fortress, in that it could both withstand artillery fire and deliver it. An Italian trace could take on many shapes—squares, rectangles, and pentagons predominated—but the attachment of bastions to each angle gave Italian trace fortresses a characteristic star shape. The walls themselves were low and thick, as a rule, with much of their bulk hidden from view by the fortified ditch surrounding the walls. At the core of the walls lay a base of packed earth, far superior to masonry in three ways: it was inexpensive, easy to work with, and above all able to absorb cannon-shot, where masonry tends to shatter when hit. Masonry was still a key component, though. Walls were faced with brick or cut stone, if for no other reason than to retard erosion and discourage vegetative growth. Few things could destroy an earthen fortification more thoroughly than tree roots and heavy rains.


Although cannon could still destroy an Italian trace fortress—for all its virtues it was not artillery-proof—it was, however, artillery-resistant. Artillery fire could not smash through it in a matter of hours, and if the fort itself was adequately armed, then the defenders could keep the attackers at bay and make their job much more difficult and costly. In short, the Italian trace fortress restored the balance between besieger and besieged to its earlier, medieval condition: neither side had a clear or unbridgeable tactical advantage over the other. Sieges remained the most common form of hostile encounter between armies, but now they were far more complicated and demanding than before. Laying siege to a fortified town now required a much larger commitment in time, resources, cash, and of course firepower… plus healthy doses of patience and good fortune.
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Plate 2. A bastioned artillery fortress.


From Les Practiques du Sieur Fabre, sur l’ordre et reigle de fortifier, garder, attaquer, et defendre les places (Paris: Samuel Thiboust, 1629), p. 49.










As the 1494 invasion dragged on, and a state of perpetual war descended over Italy, Italian trace fortresses began to sprout from the fecund soil of the peninsula, surrounding every town that could afford to invest in rebuilt fortifications. They caught on quickly elsewhere, one of Renaissance Italy’s many gifts to the rest of Europe: along the frontiers of the Low Countries and France, throughout the German principalities, Poland, Scandinavia, and in the tenuous buffer zone that demarcated the border between Christendom and the world of Islam. The Italian trace model was universal, and in some places it was adopted piecemeal, but it was undoubtedly the most common fortification style in sixteenth-century Europe. One of the finest exemplars of the style isn’t even in Europe: the Castillo de San Marcos, the old Spanish fort in St. Augustine, Florida, is perhaps the best-preserved Italian trace fortress in the world.


The Italian trace fortress was as persistent as it was widespread. The basic elements of the design—low, sloping walls, masonry-faced earthen construction, defensive firepower, layers of outer works—remained the fundamentals of fortification in the West until well into the nineteenth century, when dramatic improvements in the power of artillery finally rendered the general style obsolete. Even the most celebrated military engineers of the seventeenth century, Sébastien de Vauban and Menno van Coehoorn, built on these very same structural elements. Vauban-era fortresses are larger and more layered with outer works than their sixteenth-century antecedents, but in form and function the Vauban fortress is a refined version of the Italian trace. Even the taller, casemated seacoast forts of the nineteenth century—like Alabama’s Fort Morgan or any of the other double- or triple-tiered Third System forts built in antebellum America—were not radical departures from the Italian trace.


NONE OF THIS technological change was cheap. Cast cannon, especially guns large enough for siegework, were major expenses, and they were not even permanent. No matter how well cast, no matter how well maintained, cannon did not last forever. At some point they wore out. Bores eroded through use and corrosion; repeated stresses, especially from firing, weakened the barrels and led to their eventual failure. And cannon became obsolete or went out of style, just as hooped bombards gave way to cast guns. Likewise with fortifications. Fortifications designed to endure artillery fire were costly to build. Even if they did not have to be rebuilt or reworked periodically to withstand more powerful guns, they too required maintenance. Masonry had to be dressed and pointed periodically, matters of erosion and foundation settlement corrected, and vegetation—the bane of earthen forts—had to be removed or kept under control at all times.


In medieval Europe, most nobles of the middling and higher sorts could afford to build at least modest castles, making use of local labor and local building materials. Most could also afford to go to war, provided they had a sufficient network of clients or vassals. But warfare, especially siege warfare, became a much more expensive proposition in the fourteenth and fifteenth centuries. Few members of the noble estate, anywhere in Europe, could mobilize the resources and the labor needed for the construction of a large artillery fortress. Fewer still could shoulder the financial burden of keeping a modern siege train at hand. Cannon carried a price tag that only the wealthiest landed lords could afford, even in small quantities. By the dawn of the sixteenth century, if not earlier, only the vast resources at the disposal of the larger political units, the kingdoms and principalities of Europe, could afford both the construction of Italian trace fortresses and enough heavy artillery to both defend those fortresses and equip a siege train in the field.


The gunpowder revolution, then, had both rewritten the rules of warfare and drastically changed existing patterns of land warfare. Gunpowder also threw the strategic advantage to the kings of Europe, to the centralized governments of the emerging dynastic states, and took away much of what had made the nobility so powerful during the Middle Ages. But the death of the castle, and its reincarnation as the artillery fortress, was only the first step in what would prove to be a directional shift of unimaginable proportions in the conduct of war.


Footnote


1 Simon Pepper and Nicholas Adams, Firearms and Fortifications: Military Architecture and Siege Warfare in Sixteenth-Century Siena (Chicago: University of Chicago Press, 1986), p. 11.















CHAPTER 2



THE SHIP-KILLING SHIP


Artillery had proven itself to be the most useful—and the most disruptive—innovation in military technology in the history of the West thus far, even if only the wealthy and powerful could afford to take advantage of what it had to offer. If all it could do was to bash down castle walls, it would have been enough, but creative minds found other applications in short order. Slightly smaller, lighter, more mobile cannon could follow armies on campaign, and as early as the fifteenth century, artillery sometimes played a role in land battles other than sieges. And at about the same time, someone had the brilliant idea of mounting cannon aboard ships.


The two technologies, ships and artillery, were natural partners, and the idea of transforming an oceangoing vessel into a floating gun platform was not a complicated one. That’s not to say that the creation of artillery-based navies happened overnight. There were matters of naval architecture and ship design that had to be worked out first. More immediately, there were as yet no navies, no organized collections of combat vessels that could employ cannon. And there was no naval combat, either, not in the sense that we would understand it today. Except in the Mediterranean, combat at sea was a trivial component of medieval warfare, barely worthy of mention.


At the dawn of the Renaissance, the Mediterranean was Europe’s beating heart, the first locus of culture, commerce, and learning. Europe’s ties with the East, tenuous as they were, ran through the Mediterranean, and the exotic spices and silks that the European elite grew to crave made their way to European markets in the holds of Italian merchant ships. As the primary dividing line between Christendom and the world of Islam, the Mediterranean was also the most dangerous transcivilizational flashpoint in the West. The conflicting ambitions of the states that ringed it, Christian and Muslim, and the constant presence of pirates who preyed on the region’s rich commercial traffic, meant that the Mediterranean was in a perpetual state of low-intensity war.


Perhaps the most remarkable thing about Mediterranean warfare in the Middle Ages was how little it had changed since classical antiquity. The technology, and the tactics, used by European and Ottoman navies were much the same as those of the Phoenicians, Greeks, and Romans. At the center of that way of war was the oared galley.


The late medieval galley was well suited to its native environment. Long and slender, it could sprint over short distances under oar-power alone, though most galleys had a mast (or several) to harness the wind via sail whenever possible. A shallow draft allowed galleys to work close in to shore, or even to be beached and refloated when necessary—a quality that made them ideal for amphibious operations. Galleys had little space for cargo or for crewmen off duty, but then they rarely needed it. Speed was the main design imperative.


Exactly when it was that someone, shipwright or otherwise, first had the idea of arming ships with cannon is impossible to say. Shipbuilding, like most forms of medieval high tech, was a craft, meaning that it was not governed by any principles we would regard today as being scientific. Ships were built from plans that existed only in the head of the shipwright, not from blueprints or detailed models; proportions and measurements were determined by experience and instinct instead of exacting calculations. Innovations—like adding guns to a ship, for example—generally went unrecorded.


We do know that early in the fifteenth century, the first shipboard artillery made its appearance in the Mediterranean. These were not big guns, though. Bombards were too large and heavy to fit aboard a gracile, lightly built galley. The first naval guns were breech-loading cannon of hoop-and-stave construction, bolted directly to the deck; or they were swivel guns, light pieces the length of a man’s arm, mounted on swivels atop rails along the upper deck. Breech-loading cannon were much more practical aboard ship than muzzleloaders, which were hard to service in cramped spaces.


The placement of these guns was critical. They could not be mounted “in broadside,” along the sides of the hull, at right angles to the vessel’s centerline. In a galley, the oarsmen took up nearly all that space. To make space for guns, the new generation of galleys featured reinforced, raised decks, located at the bow and in the stern, that were strong enough to bear the weight of guns, ammunition, and gun crews. Over time, these superstructures, called castles, grew stouter and larger, as heavier cast-bronze and cast-iron guns replaced the fragile hoop-built breechloaders.


This new kind of galley, which reached the peak of its development in the mid to late sixteenth century, was a decidedly different animal than the galleys of classical antiquity. It retained the sleek lines and oar-driven propulsion of its predecessors, but the massive gun towers were jarringly novel. Yet even with the castles, the galley did not make a very good gunship. Galleys were built for speed, not for bearing heavy loads or withstanding great stresses, nor—assuming that they would engage with other cannon-armed vessels—were they built to absorb damage. Besides, only so many cannon could be stuffed into the castles, both fore and aft.


Yet the prospect of a warship that could batter, cripple, and destroy enemy ships at a distance—a ship-killing ship—was so alluring that it soon pushed naval architecture into a different direction entirely. In the Mediterranean, that took the form of a galley redesigned around artillery. This new vessel, commonly called a galleass, was first built by Italian shipwrights in the mid-sixteenth century. More stoutly constructed than galleys, galleasses had the built-up fore- and aftercastles of the gun-carrying galleys plus heavily reinforced gun decks that ran over the heads of the oarsmen. They had many times the available firepower of the galley, and when they first went into action against conventional Mediterranean naval vessels they quickly proved their worth. The outcome of the most famous clash of early artillery warships in the Mediterranean, the battle of Lepanto (7 October 1571), was in large measure the work of the galleass. Six Venetian galleasses were the centerpiece of the allied Christian fleet when it was attacked that day by Ali Pasha’s larger Ottoman fleet, in the Gulf of Patras off the Ionian Sea. The Christian fleet was better led and organized than its Ottoman opponent, and its lopsided victory owed much to those advantages, but the first devastating volleys from the heavily gunned galleasses threw Ali Pasha’s initial advance in disarray, so when the two fleets made physical contact, the Christians were in much better shape to withstand a knock-down, drag-out fight. Though most of the battle was fought at close quarters, as Mediterranean sea battles usually were, the initial volleys from the Venetian galleasses shook the Ottoman fleet at the outset of the clash, and throughout the day Christian superiority in shipboard artillery kept the Ottoman vessels from drawing close enough to turn Lepanto into a typical sea battle that was mainly hand-to-hand combat.


Both the galley and the galleass persisted, even flourished, in the Mediterranean, where they were born, where they were in their element. Giant galleasses were seaworthy enough to accompany Philip II’s Spanish Armada on its fateful journey to the English Channel in 1588. In the Mediterranean, and even in the sheltered waters of the Baltic, cannon-armed galleys and galleasses remained in occasional use well into the eighteenth century. But elsewhere in Europe, where heavier seas and longer sea-lanes required a much sturdier, resilient, less elegant kind of vessel, a shift in naval architecture was already underway. That technology, and not the galley, would lead directly to the modern battleship and a whole new way of making war.


SOMETHING TRULY REMARKABLE happened to European trade during the Renaissance: the commercial center of the Continent shifted north and west, from the ancient sea-lanes and sun-drenched ports of the Mediterranean and the Adriatic to the new maritime states emerging along the Atlantic seaboard. The advantage, and the momentum, lay with these emerging new commercial powers. These states would come to dominate European trade, finance, and dynastic politics in the sixteenth century. They stole the exclusive access that Italian merchants had once had to the alluring riches of the East by finding direct sea routes to India and the Spice Islands. They managed to outline the African coastline, previously unknown to Europeans, to find the Americas and then to carve out the New World and exploit it mercilessly. Europe had entered its first, furtive age of imperialism, and the Atlantic would be its principal highway.


The great economic shift to the Atlantic world would shape the history of the modern West, and the history of the modern world, too, so profoundly that it’s all but impossible to comprehend the scope of what it wrought. The great powers of the Western world stepped forward because of the shift: first (and very briefly) Portugal, then a newly united Spain, Europe’s first superpower; then, in the next century, England, France, the Dutch Republic, Denmark, Sweden, Poland, the Hanseatic League, and Muscovite Russia. In this realigned configuration of European military might, a new way of fighting war at sea emerged early in the 1500s and continued—unabated and mostly unchanged—for three-and-a-half centuries.


In Atlantic Europe around 1500, gunpowder artillery gave rise to both a new kind of war and a new kind of fighting force: the navy. The technological breakthroughs that brought about the creation of navies and of the ship-killing ship came together not by design, but entirely by serendipity. The marriage of gunpowder artillery to naval architecture was, of course, a deliberate choice, but the evolutionary paths that ship design and artillery followed were purely coincidental. Gunpowder artillery was becoming commonplace, and becoming lighter and more lethal, at the same time that naval architecture was moving in the direction that would allow ships to carry big guns, and lots of them. Innovations in ship design—hull profile, sail and rigging plans, construction methods—were maturing at the end of the fifteenth century. The initial purpose of those innovations was not martial, but by coincidence they served martial purposes well.


The archetypal medieval cargo vessel, the cog, was very unlike the Mediterranean galley, for they filled different roles and sailed in different seas. The cog’s round, plump hull was double-ended, pointed at both bow and stern. It was built using lapstrake, or clinker-built, construction: long rows of planks were applied horizontally to the ship’s skeleton, overlapping one row over the next. A single mast, mounting a single sail on a single spar, provided the propulsion; a large sweep oar served as the steering mechanism. Cogs were ungainly but capacious, well suited to carrying bulkier cargoes, and their deeper draft gave them some stability in the rougher waters of the storm-tossed North Atlantic.


The ravages of the Black Death, which in Europe were worst between the mid-fourteenth and mid-fifteenth centuries, predictably put a damper on seaborne commerce, but trade came roaring back to life at the end of the fifteenth century. Portugal’s first bold attempts to find a sea route to Asia via the southern tip of Africa, which paid huge dividends after Vasco da Gama’s momentous voyage to Calicut in 1497–1499, ushered in a prolonged period of exploration by sea. Neither galleys nor cogs were up to the challenges posed by long voyages and rough seas. But European shipwrights rose to meet those challenges, and new designs were just around the corner.


And so the carrack came to be, first in the shipyards of Genoa and Venice, then revised and improved upon in Atlantic ports in the Low Countries and the British Isles. The carrack was built to carry heavy cargoes in heavy seas, a capacious design with plenty of room for provisions and fresh water—an absolute must when sailing to unknown shores across vast expanses of uncharted ocean. The carrack was nothing at all like a galley and very little like a cog: it was larger, for one thing, and though the carrack could hardly be called sleek, it was proportionately long. Carracks were carvel-built, meaning that the planks that formed the outer hull were butted up against one another instead of overlapping. The bow had a distinct rake, or forward tilt, while the stern was almost flat. A hinged rudder replaced the cog’s steering oar. The carrack’s size required more than one sail, so carracks typically shipped three or four masts, square-rigged on the foremast and mainmast, lateen rigged (that is, with triangular sails) on the mizzen and after-mizzen—meaning there were ten sails on the carrack to the cog’s one. The carrack was the first true ship-rigged sailing vessel.


With the carrack came the potential for a different mode of naval warfare. Fighting at sea wasn’t unknown in northern Europe, but it was rare. Over the century-plus span of the Hundred Years’ War, there was only one naval engagement of note: the battle of Sluys, fought between English and French “fleets” on 24 June 1340. The tactics used at Sluys weren’t fundamentally different from those used in Mediterranean warfare. It was a land battle fought at sea, using bows and spears and swords, only with cogs rather than galleys as the fighting platforms. But the carrack, large and stable, opened up new possibilities. For the carrack was born to carry artillery.


Almost as soon as the carrack made its debut in northern waters, sometime in the fifteenth century, somebody decided to arm it. The first war-carracks were armed much like galleys and galleasses, with most of their guns concentrated in castles, both fore and aft. But the gunport, another late-fifteenth-century invention, made the carrack into a true artillery platform. The gunport was a simple but brilliant idea: nothing more than a hinged door covering an aperture cut in the side of the hull, allowing cannon to be mounted on the lower decks and fired through the hull. Its primary value was as a safety feature. When the guns were not in action, the gunports could be closed, sealed with caulk, and made watertight, so that the ship could roll in heavy seas without danger of taking in water through open gunports and making a quick trip to the bottom.


Now it was possible to mount guns in broadside, along the sides of the ship, on the top deck and on the decks below, something that could not be done with an oared fighting vessel. This was not a deliberate rejection of the “land battle at sea” school of tactics; that idea was too deeply engrained to be dismissed so quickly. There was a universality to the understanding of how battles were fought. Whether on land or at sea, combatants used missile weapons to thin out the enemy and break his will, then got close and went at it with bladed weapons or polearms. The only real difference between land and sea battles was the means by which you closed with the enemy. Smaller cannon, which made up the armament of the early carracks, were best suited to this kind of warfare. They were not big or powerful enough to smash through a ship’s hull, but they could sweep a deck of soldiers.


But what if one were to mount a few larger guns on board? Heavy guns could do real damage to the hull structure of an enemy ship, even at a modest range. Such an armament would allow for a completely different kind of tactical approach. Cannon could be used to fend off an attacker, especially if attacking on the port or starboard sides, or to soften up an enemy prior to closing with him and boarding. With big guns in broadside, it would be possible to damage, disable, or even destroy an enemy ship without making physical contact. Victory could be achieved at a distance, and all by firepower.


The ship-killing ship was born.


IN THE EARLY 1500s, as shipyards all over Europe were laying down carrack after carrack, the Continent was descending into a state of continuous war, a condition that would soon come to be the normal state of affairs in the West. That’s not to say that the Middle Ages weren’t violent. Of course they were, and shockingly so, but for the most part warfare—organized violence—tended to occur more at the local or regional level. There was very little interstate violence, as we would understand it today, or even as it was understood in the sixteenth century, before the Hundred Years’ War. The central governments of Europe’s emerging kingdoms were fully occupied with power struggles closer to home, such as with their own nobilities, and thus had no spare cash, resources, time, or energy to spend pursuing political goals outside their borders.


But by the dawn of the sixteenth century, those same kingdoms had coalesced around well-established dynasties whose wealth and resources—and, as we have seen, access to siege artillery—put them on an entirely different playing field from the nobles with whom they had formerly competed. The dynastic states of the Renaissance era—Valois France, Tudor England, Spain and the Holy Roman Empire under the Habsburgs, Poland under the Jagiellonian dynasty, Oldenburg Denmark, Vasa Sweden—were much more aggressive about pursuing national and dynastic interests abroad, and using military force to accomplish it. Charles VIII’s landmark invasion of Italy in 1494, with the explicit goal of claiming the throne of Naples, heralded a new age in international relations in the West: an age in which territorial aggrandizement and the application of brute force for the sake of naked dynastic self-interest would become the common currency of European international politics.


Amplifying the hypercompetitive atmosphere of the European political scene after 1494 were the aftershocks of the Reformations. The creation of the new Protestant confessions concentrated even more power, wealth, and influence in the hands of European monarchs. For those princes who broke with Rome, “reform” meant confiscating Church lands, monasteries, cathedrals, and all the wealth accumulated within, even the incomes that rightfully belonged to the pope in Rome. It meant that secular rulers controlled their churches, that clergy were now civil servants, hired and fired and told what to do by their monarchs; it meant that the pulpit could now become a font of princely propaganda as well as of the Word of God. Catholic rulers benefited, too, mainly because the Church in Rome desperately needed their support in the battle for the soul of Europe.


But more important, the Reformation provided European sovereigns with both an excuse and a reason to fight wars even more frequently. Though often the religious divide served as nothing more than a justification for wars fought over territory or prestige or some other more worldly matter, religious identity genuinely divided the European states great and small, and religion acted as a lens through which all Europeans—even great kings and queens—viewed the world. The resulting atmosphere was genuinely apocalyptic, as even the most clear-eyed statesmen of the 1500s and early 1600s truly believed that the End of Days was nigh, and that their opponents fought on behalf of the Antichrist. A climate of fear—fear bordering on paranoia—pervaded Europe between 1550 and 1650, adding exponentially to the bellicosity of the age.


The end result, predictably, was war, perpetual war, to the point that at any time during the period 1500 to 1700 at least a couple of European powers were fighting it out. During those two centuries, there were, perhaps, only twenty-four months of peace in Europe in aggregate.


That kind of intensive, high-stakes competition between the European kingdoms just about guaranteed an arms race, the first of many in the history of the West. The dramatic growth in the size of armies was one symptom of that race; so was the compulsion to improve infantry firepower, and to fortify national frontiers with thick layers of modern artillery fortresses. But the biggest, costliest, and most visible manifestation of that arms race was the growth of state navies ex nihilo. Navies, as permanent institutions with their own infrastructures, simply did not exist in Europe before 1500. By the end of that century, all the major players in European politics—England, Spain, France, Poland, Denmark, Sweden, Venice, even the independent German cities that made up the Hanseatic League—had permanent naval establishments. That meant more than just a lot of warships. There had to be large infrastructures, too, which included both bureaucracies and physical facilities. Unlike armies, navies couldn’t simply be dismissed when not in use, nor could warships be stowed away for later. Navies required continuous management, upkeep, and physical maintenance. For a fleet royal in the sixteenth century, that meant shipyards, drydocks, ropewalks, not to mention the management of supply in the countryside—the harvesting of timber and hemp, the manufacture of tar and pitch. Denmark’s naval facility at Bremerholm in Copenhagen, which included all these elements plus warehouses, a ropewalk, living quarters for officers and men, and even a brewery, was not atypical.


The arms-race mentality was also on full display in the ships themselves, as the new royal navies built up their inventory. The war-carracks of the early sixteenth century were built to truly ludicrous proportions. Scotland’s Great Michael (1507), commissioned by King James IV, displaced a thousand tons and carried more than sixty guns. Henry VIII, never one to be upstaged by his northern neighbor and rival, in response ordered construction of two giant carracks, Mary Rose (1510) and Henry Grace à Dieu (1514). Henry Grace à Dieu, probably the most powerful European warship of its day, was a tad smaller than Great Michael but more heavily armed: more than forty cannon on two gun decks, plus a large complement of smaller swivel guns.


Many things drove this compulsion for building ever-bigger warships. But above all, it was fear, the fuel that always feeds arms races: fear that not keeping up with enemies, or with potential enemies, would be disastrous if war were to break out. But thirst for prestige was just as compelling. From their beginnings in the early sixteenth century, the European fleets were intimately connected to the monarchs themselves, in a highly personal way. The fleets were the creation of the kings of Europe, built at their insistence and initiative, maintained and built up under their close supervision and patronage. In almost every instance where a European navy went through a period of intensive expansion and reform during the sixteenth century, a king or queen was behind it: Francis I and Henry II in France, James IV in Scotland, Henry VIII and Elizabeth I in England, Philip II in Spain, Gustav Vasa and Erik XIV in newly independent Sweden, and Frederik II in Denmark.


And with good reason. The great ships were weapons, to be sure, but they also served another purpose: they were visible, tangible, portable tokens of royal power and prestige. This was, after all, the beginning of the age of splendor at court, of heightened opulence in royal living spaces. The warships were, like palaces, a canvas on which the monarchy’s legitimacy and ambitions could be painted, a pedestal on which his or her wealth and martial might put on public display. The sheer size of the capital ships was impressive enough, but increasingly shipwrights festooned the great warships with elaborate carvings, colorful paintings, and decorations wrought in gold and silver. The gold used in the decoration of Charles I’s Sovereign of the Seas (1637) would have been sufficient to have paid for the construction of another similar ship.


Artillery warships, then, were gigantic investments. It’s difficult to exaggerate just how costly such ships were. There is simply no analogue to present-day investment in a single piece of military hardware.


There were, to be sure, cost-cutting alternatives, like the substitutions of armed merchantmen for purpose-built warships. Merchantmen carried sizeable armaments themselves, for protection as they ventured into pirate-infested waters. Such vessels could serve as a naval militia in wartime without burdening the state treasury in peacetime. Purpose-built warships were demonstrably superior to merchantmen, built as they were to absorb punishment and to carry nothing more than guns, men, and provisions. But that superiority came at a price, because warships had to be built to different standards, able to tolerate the crushing weight of artillery, ammunition, and larger crews, and to sustain damage without sinking.


Warships were major capital investments, but they tended to be short-lived. They wore out, they obsolesced, and they succumbed to bad weather and dry rot. Naval technology advanced faster than any other variety of weapons tech, far outpacing the rate of change in firearms design. It helped that naval technology had other uses besides war. The technology of naval warfare was also the technology of seaborne commerce.


In less than a century, the carrack was outdated. Carracks were better artillery platforms than any other European vessel type that had come before, but they were hardly ideal. The massive war-carracks like those in Henry VIII’s fleet royal had execrable sailing qualities—their towering artillery castles fore and aft compromised their speed and stability. Instability, in this case a pronounced tendency to roll in high winds, was probably what caused the sinking of King Henry’s carrack Mary Rose in the Solent in 1545. And by then shipwrights were already improving on the design.


The universally accepted solution by the mid-1500s was the galleon. The galleon’s origins are unclear, but it first appeared in Iberian shipyards, likely a blending of Spanish, Portuguese, and Mediterranean shipbuilding traditions. The design caught on fast, spreading to the ports of northern Europe in a matter of years. Though the name galleon may evoke images of lumbering, cumbersome ships carrying Spanish gold across the Atlantic from the New World to the Old, galleons were quite sleek. They featured starkly reduced forecastles to reduce drag, a slightly lower aftercastle, a prominent beakhead on the bow, and a pronounced “tumblehome,” meaning that the sides of the hull above the waterline sloped inward toward the center of the ship, a feature that added greatly to stability. The galleon was built for both strength and speed.


It was also a remarkably adaptable vessel. With a few minor adaptations, the galleon would remain the most common transoceanic cargo transport for the next two centuries, and the war fleets of sixteenth- and seventeenth-century Europe would be built around it. From roughly 1550 to 1650, a flurry of improvements would transform the galleon into the penultimate form of the Western sailing warship.


First, armaments. Even the great war-carracks of Henry VIII’s fleet were haphazardly armed with a bewildering variety of muzzle-loading and breech-loading cannon. Most of them were light antipersonnel weapons. The more stable war-galleons were better suited to the greater weight of the large cast-iron or cast-bronze muzzleloaders. Such guns were readily available by the mid-1500s, when the galleon superseded the carrack.


Another invention, seemingly minor, made the use of the big muzzleloaders more practical aboard ship. Gun carriages were nearly as important as the gun tube itself, doubly so for naval guns. The mount mattered a great deal in the cramped spaces ’tween-decks in a man-of-war: it absorbed recoil and permitted aiming. And recoil—the backward-driving energy when a firearm is discharged—was a big problem aboard ship. The weight of the heavy guns was already a tremendous strain on a ship’s frame, but the stresses created by the guns leaping back from recoil was worse still. On land, a gun could be allowed to roll back freely on a wheeled carriage, but not aboard ship. Even when not being fired, cannon were safety hazards. On a ship rolling and pitching violently in heavy seas, cannon—if not properly secured—could be tossed about, crushing men as if they were twigs, and inflicting grave damage to the ship’s hull from the inside. A “loose cannon” could quite literally sink a ship without firing a shot.


One solution was to bolt cannon to the deck. That solved the problem of rogue cannon bouncing about on the gun deck, but it did nothing to buffer recoil, as it transferred the stress directly to the deck planking instead. Fixed guns could also be difficult to load. The old-fashioned, breech-loading cannon worked adequately on a fixed mount, but not the more powerful muzzleloaders, not if their muzzles protruded over or through the ship’s hull. At the battle of Gravelines (29 July 1588), where the fleet of Elizabeth I soundly beat the Spanish Armada, Spanish gunners were observed serving their muzzle-loading pieces outboard—in other words, by hanging over the ship’s side to load and ram powder and shot into the cannon’s muzzle.


In this regard, the English fleet at Gravelines had an undeniable advantage: the truck carriage. The truck carriage was a heavy wheeled mount built for large naval guns. It was squatter than a field carriage, for it was not meant to travel by road; the wheels—either two or four per carriage—acted only as rollers to facilitate backward movement from recoil. For the truck carriage was not intended to stop recoil abruptly. Instead, a breeching rope—a massive hemp cable, which attached the cannon’s breech directly to the ship’s frame—held the gun in check. When the gun fired, it leapt back, slamming hard against the breeching rope, which arrested its rearward flight just at the point where the muzzle was inside the gunport. Then the gun crew could go about its business—swabbing, loading, ramming—safely within the confines of the ship. Once the gun was loaded, the gun crew could easily move the gun back into battery (firing position) by pulling on the side tackles. Then it was ready to fire again. The truck carriage was simple genius: it harnessed the energy of recoil to make it possible to load the gun safely.


Hull design, and rigging, too, went through a continual process of improvement. Conventional Spanish galleons, like those that made up the core of the 1588 Armada, were far from the lumbering, massive beasts that tradition has made them out to be. The first generation of galleons were noticeably smaller than their carrack ancestors, and not until the next century would larger warships become the fashion again. Meanwhile, in the shipyards of northern Europe, a refined kind of galleon had begun to take form, around 1570 or so. Called race-built galleons—so named because their castles had been reduced, or “razed”—they were longer, lower to the water, and sleeker than earlier galleons. A reduced forecastle and a more pronounced beak reduced drag and improved handling in high seas, while a deeper hull improved stability. These were the qualities that allowed the race-built English galleons—like Sir Francis Drake’s Revenge (1577) and Sir Walter Raleigh’s Ark Royal (1587)—to all but run circles around the less lithe Spanish ships. That, plus the heavier armaments of the English ships, with muzzle-loading guns mounted on truck carriages, put them head and shoulders above their Spanish foes.
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Plate 3. A 24-pounder naval gun mounted on a truck carriage, 1805. In this illustration, the gun is not ready for action, but is instead stowed for travel, lashed firmly in place to prevent any movement while the ship is underway.


Image courtesy of Nationalmuseet, Copenhagen, Denmark.










These innovations spread rapidly throughout the Continent. Sweden and Denmark, with two of the largest fleets in northern waters, followed with their own versions of the race-built galleon, and by 1600 the streamlined, midsized galleon, with heavy cast-bronze guns ranged on one or two gun decks, had become the standard man-of-war in all European navies outside the Mediterranean. That rapid pace of technological improvement owed much to the uniquely sophisticated infrastructure of the European fleets royal. Spurred by the first great wave of colonial expansion, and by concerted, state-directed efforts to cleanse the major sea-lanes of pirates, the major European navies developed permanent bureaucracies and all that went with them. Navies served as a kind of intermediary between those who sailed warships and those who built them, which all but guaranteed a speedier path from concept to experimentation to accepted practice.


THE GUIDING PURPOSE behind the transformation of the galleon was tactical. Navies may have been organized, in an administrative or structural sense; naval officers were mostly consummate professionals, for it took a lifetime of experience to command and manage something so complex as a warship. But while armies were already creating tactical doctrines and standard practices, and seeking to impart uniformity and regularity through drill, navies did no such thing. There were no ship types or classes as we know them today, and beyond a few broad trends there was great variation in dimensions, design details, and the size and number of guns carried shipboard.


There were also no established schools of thought when it came to tactics. Battles at sea were usually chaotic affairs, with neither side attempting to maintain any kind of prearranged formation. Closing with the enemy ships and boarding them, essentially fighting a naval battle with soldiers, was still a tactic very much in favor, but most sixteenth-century naval battles were swirling maelstroms of ships, as individual captains maneuvered their vessels as their instincts and the conditions in their immediate vicinity dictated. They did not make much of an effort to act in concert with their comrades.


Yet a basic tactic was emerging, for which the war-galleon and its armament were well suited. As the Anglo-Spanish battles in the Channel showed all too plainly, superior firepower could keep an enemy at bay, no matter how determined. And even if cannon fire couldn’t smash enemy ships to splinters, it could at least fend off attempts to close and board. The new formation, later known as line ahead, took advantage of this. In line-ahead formation, the fleet would arrange itself in a single-file line, the ships following one another bow to stern. While in formation, they would sail past the enemy, parallel to him and within easy cannon range, firing their guns in broadside as they passed. Then they would double back and do it again, wind permitting. In the right circumstances, if the wind cooperated and the individual captains kept to the plan and stayed in place, then the prolonged, concentrated firepower of a fleet ranged in line-ahead formation could be devastating. Of course, if the enemy were just as well prepared, it could be devastating for both sides. The tactic worked best when employed against a passive, static, or disorganized enemy.


The tactic was known before 1600. None other than the famous Portuguese mariner Vasco da Gama used a version of line ahead in 1502, soundly defeating a Muslim fleet off Calicut. Dutch admiral Maarten Tromp formed his modest squadron of twenty-nine men-of-war into line ahead when he drove off a much larger Spanish fleet in the Action of 18 September 1639. Soon line-ahead tactics were standard operating procedure among the European fleets.


Line-ahead tactics were clear-cut and simple in concept, but it was a demanding simplicity to execute. They required a degree of discipline, cooperation, and communication that did not come naturally to ship’s captains, who were inclined to be independent in thought and action. They also demanded a well-defined command structure, and something entirely novel: a means of signaling from ship to ship at a distance, so that fleet or squadron commanders could pass along orders in the midst of battle. Flag signaling emerged in the seventeenth century as the principal means of transmitting orders.


Line-ahead tactics put even bigger demands on the ships themselves. Not every warship possessed the special qualities needed to fight in the line. Speed and maneuverability were admirable qualities in any sailing vessel, of course, but in the line they were secondary. The truly necessary virtues were, first, heavy armament, and second, a strong and forgiving build. Smaller, faster warships had many roles to play, but service in the line wasn’t one of them.


And hence, the birth of a new class of vessel—not one based on a new rig or a new hull design, but a general class derived from the war-galleons of the early seventeenth century: the ship of the line. Perhaps influenced by the nature of naval combat in the late 1500s—like the Channel battles of the 1588 Armada, or the clashes between Danish and Swedish fleets in 1563–1570—European navies were already leaning toward bigger, stouter, more heavily gunned ships. The next generation of royal “prestige ships” led the way. The vanity men-of-war of the seventeenth century—Tre Kroner (Christian IV of Denmark, 1601), Prince Royal (James I of England, 1610), Sovereign of the Seas (Charles I of England, 1637), the ill-fated Vasa (Gustavus Adolphus of Sweden, 1628)—were even more ridiculously overwrought, overgilded, and overfestooned with carved and painted figures from mythology. But beneath the layers of dazzling paints and gold leaf were thoroughly modern warships, packed with big muzzle-loading, ship-killing guns… on Vasa, two full decks of guns, and on Sovereign of the Seas, three.


Those royal vanity ships were the very first ships of the line. That’s what the type came to be called, and its meaning was quite literal: a ship that had enough firepower and structural integrity to engage in a protracted slugging match with other large ships. The mania for prestige ships would fade toward the dawn of the eighteenth century, but the type did not. The typical ship of the line of the period 1660–1830 was plainer, even unadorned, businesslike. It was ship-rigged (square-rigged on all three masts), massive but sleek, carrying in excess of sixty big guns; the guns ranged in broadside on two or three gun decks. The elevated forecastle was all but gone, as were the “chasers,” the cannon placed to fire directly ahead or astern. There wasn’t much need for them anymore. The broadside armament was what counted.
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Plate 4. The Danish warship Tre Kroner, 1601. Built at Flensburg by the prolific Scottish shipwright David Balfour, Tre Kroner was an ornately decorated “prestige ship,” serving in the navy of King Christian IV of Denmark.


Image courtesy of Nationalmuseet, Copenhagen, Denmark.
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Plate 5. American ship of the line USS Ohio (1820). Ohio, one of the very few true ships of the line in the US Navy, was rated at 74 guns. Currier & Ives print, 1847.


Image: Library of Congress.










Ships of the line were not identical, and by the eighteenth century most European navies found it advantageous to maintain several different sizes, or classes, of line ships simultaneously. Well into the 1700s, ships that carried in the neighborhood of sixty-four guns were the mainstay of the big battle fleets; in Britain, these were known as third-raters, using a size-category system that had been in place since the reign of James I. The largest warships—the first-raters in British service—often carried well over one hundred heavy cannon, but their great expense kept their numbers down.


The transition from war-carrack to galleon to ship of the line took only a little more than a century. By the standards of the age, that was breathtaking speed for a shift of such magnitude and expense. Political circumstances, domestic and international, favored both the rapid growth of fleets and the development of warship design. In an age of intense constitutional conflict, pitting ambitious monarchs against their noble elites, powerful standing armies could be divisive things, for it was easy to see in a strong army, answerable to the monarch, a potential tool of royal despotism. Navies carried no such political baggage. Still, European monarchs took an intense personal interest in their fleets, much in the same way that they obsessed over royal residences and opulence at court. And for much the same reason, too: prestige. Warships exalted the ruler’s authority, reputation, and ambition in ways that muskets or cannon could not, displaying them for all the world—and for the king’s own subjects, as well. Enthusiastic support from the monarchs themselves—plus the calculus of the great European arms race, the escalating frequency of war, and the intensifying competition for overseas empire—provided the motivation for continual improvement in warship design.


Those factors—prestige and power—were the necessary impetus; and a new way of thinking about naval architecture made improvements possible. Shipbuilding had been, like most forms of construction, a craft trade and not what we would consider a technical or engineering field. In this sense, naval architecture wasn’t much different from the architecture in general in the Middle Ages: building plans, such as they were, existed entirely in the mind of the architect, and considerations related to stability, stress, and so forth were determined by experience and instinct, not by scientifically derived models. That seemed to work, for the most part, into the Renaissance. But the unique challenges of building warships, with their heavier construction and massive loads of ordnance and men, could not always be reliably met by instinct and feel.


As the demand for more heavily armed warships mounted, so too did the need for a less haphazard approach to naval architecture. One of the most infamous naval disasters of the seventeenth century, the sinking of the Swedish great ship Vasa on the first day of its maiden voyage in 1628, was in large part a direct result of the improvisational nature of warship building. Vasa, a very early two-decker warship, was built in the old way—without plans or drawings, based instead on the instincts of the shipbuilder and some basic specifications set down by Gustavus Adolphus. In the case of Vasa, the builder, Henrik Hybertsson, had no experience with ships of this size—with two full gun decks—and the resulting design was notably unstable. This instability was obvious even as the ship sat moored in Stockholm harbor: just by having a few sailors run across the deck from port to starboard and back again, Vasa could be made to roll almost uncontrollably. When it did set sail, it was still within sight of Stockholm when a sudden squall heeled it over, letting seawater flood into the open gunports of its lower gun deck. That only made the ship lean over farther, taking in more water, and within a matter of minutes Vasa sank to the bottom.


The lesson of Vasa was clear: bigger, heavier ships required more careful engineering. By the end of the seventeenth century, the craft of shipbuilding had become markedly more scientific and exacting, with ships being built according to drawn, carefully modeled plans.


The new fleets royal of the seventeenth and eighteenth centuries were more carefully planned in another way, too: they were designed as fleets. The degree of forethought that went into the long-range planning of fleet composition put navies of the late seventeenth and eighteenth centuries head and shoulders above their predecessors. The ships of the line were the center of attention, to be sure, but they were not all-purpose warships. They were expensive to build, expensive to maintain, and required enormous crews to keep them in fighting trim. More important, perhaps, the capital ships were not very fast and not suited to independent action, for they were designed explicitly for slugging matches. Supporting them were the true workhorses, the myriad smaller vessels that were far more critical to the day-to-day operations of the fleet. Some of them served very specialized purposes. Bomb-ketches, ketch-rigged two-masters designed to carry one or two heavy siege mortars, came in handy when it was necessary to bombard coastal forts. Other two-masters, small and fast—brigs, brigantines, snows, sloops, and in American waters, schooners and tops’l schooners—were useful whenever speed was required, such as when running dispatches between ships, chasing smugglers, or patrolling for pirates close to shore.


The most useful of the smaller warships was the frigate. The term first appeared early in the 1600s, and at the time it referred to a fast warship of modest proportions. A century later frigate meant something very specific. The classic frigate in the age of Napoléon was a ship of the line in miniature, carrying its main armament only on the upper deck. Its sailing qualities allowed it to outrun or outmaneuver a ship of the line, and its armament was heavy enough so that it could almost hold its own in a firefight with a larger vessel. Some of the later super-frigates, most famously the American frigate Constitution (1797) and its sisters, could actually outfight and overpower larger enemies. And because frigates were capacious enough to carry adequate provisions for long voyages, they were ideal for long-range patrols, operating independently of and far away from the main battle fleets.


By the last decades of the 1600s, the technology of the sailing warship had just about reached its peak; the era of the sailing warship, though, would continue for another century and a half, well into the 1800s. That’s not to say that naval technology was completely stagnant over the course of that century and a half. A host of minor improvements, in ship design and in armaments, emerged during that time. Copper sheathing, first applied to ships’ bottoms on a broad scale in the 1780s, did wonders for the longevity of wooden ships. More expansive sail plans, with greater surface area of canvas, permitted greater speeds. Ships grew gradually in size, and in the numbers and size of guns. In British service, first-raters carrying more than one hundred heavy guns would become commonplace by the time of the Napoleonic Wars; twelve- and eighteen-pounder guns gave ground to much bigger 32s and 42s. A new addition to the naval arsenal, the carronade, made its debut on warships late in the eighteenth century. Originally built as a cheap alternative to full-size naval guns, carronades were stubby and lightweight, produced in really large calibers. For long-range gunnery they were next to useless, but at point-blank range they were perfect, and they weighed only around one-quarter to one-third the mass of a cannon of comparable caliber.


Important advances, to be sure, but nothing revolutionary. The typical Western warship of 1800 was superior to its counterpart from 1660; of that there was no doubt. But in the essentials, in the ways that counted, there really was very little difference between a ship of the line from the time of Louis XIV (r. 1661–1715) and another from the time of Bonaparte, except a slight discrepancy in size. Nor did combat methods evolve very much over this same time interval. The appearance, function, and combat methods of the sailing warship remained essentially frozen in time in all but the most superficial or trivial forms.


What was revolutionary was the existence, the very notion, of the navies themselves. Of all the great transformations of warfare that took place in the period from 1400 to 1800, nothing surpassed the creation of centrally organized state navies in terms of overall impact. The artillery warship, the extension of firepower to war at sea, opened up another theater of war, another dimension of war, one hitherto unknown in the West outside the Mediterranean. Possession of a fleet was an enormous asset to a sovereign state, one with which non-maritime nations simply could not compete. Sea power, wielded through fleets of artillery warships, conferred the ability to protect commerce, to guard coastlines, to carry out blockades and wage commercial warfare; besides taking on other European naval forces, a fleet could raid enemy commerce and do something about piracy on the high and narrow seas.


A fleet, in short, gave a state the ability to project power, both economic and military, over long distances. This was what made Western imperialism possible. Without navies, the contest for empire in the Americas, Asia, and Africa would have taken on a very different form, if it had happened at all; it is hard to imagine the great colonial conflicts of the seventeenth and eighteen centuries, above all the American Revolution, without the added dimension of naval power. The European kingdoms that became global powers were able to do so because they could project military might in far-flung places, and in terms of grand strategy that capacity to project power meant more than having a top-notch army. Britain’s army at the time of the American Revolution was hardly the best, or the largest, in Europe, and one would be hard-pressed to find a reason to think it superior to the land forces of France, Austria, Russia, or Prussia. But the size and the range of the Royal Navy meant that Britain had the ability to strike at will, almost anywhere in the world, and to supply and sustain military forces abroad for extended periods of time. This was a power that none of its Continental rivals, save perhaps France, could boast.


The rise of the ship-killing ship thoroughly rewrote the rules of warfare and redefined the nature of power in Europe before 1800. The creation of state navies also helped to bring about the single most momentous political development of the preindustrial West. Ships cost money, lots of money, and every year those costs escalated, as Europe’s pre-1800 arms race compelled maritime states to expand their fleets, build bigger ships, and equip them with bigger guns. Navies were the biggest line items in state budgets, demanding huge and steady investments in cash, timber, hemp, linen, iron, men, real estate, and infrastructure. Those costs did not diminish appreciably in peacetime. No other form of technology, no other form of organized violence, was as financially burdensome as navies were. By forcing European governments to mobilize resources on an unprecedented scale, the ship-killing ship helped to create the modern, centralized, bureaucratic state.


Invaluable as navies were, and regardless of the amount of attention lavished upon them, armies and land warfare ranked higher in the estimation of European princes than fleets did. Sailor-kings were a rare phenomenon—Christian IV of Denmark (r. 1596–1648), who led Danish fleets to battle more than once, is notable in this regard—but the tradition of the warrior-king was old and universal, and very much the norm in medieval Europe. But the nature of armies, just like the nature of navies and of the siege, was also in flux, and in this realm, too, gunpowder would be the agent of change.
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