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  introduction


 


 


  It wasn’t the four naked prostitutes that caught the world’s attention. Nor was it the fifty-eight grams of cocaine, or the $500,000 worth of diamonds. What made the

  August 2000 raid on Leonid Minin’s room at the Europa Hotel in Italy truly noteworthy were the 1500 documents scattered around the room. The documents transformed a run-of-the mill bust into

  an international event.




  Mixed in with hundreds of receipts, correspondences, and faxes were end-user certificates and other documents that allegedly linked Minin to the sale of nearly 200 tons of small arms, light

  weapons and ammunition to former Liberian President Charles Taylor, whose seven-year insurgency has been described as ‘a relentless campaign of sadistic, wanton violence unimaginable to those

  unfamiliar with ... [Taylor’s] capacity to visit the abyss’.1 Taylor shared the weapons with the equally brutal Revolutionary

  United Front of Sierra Leone, which routinely hacked the limbs off of civilians as part of a campaign of terror it waged against the people of Sierra Leone. Both Liberia and Sierra Leone were under

  UN arms embargoes at the time of the sales.




  Minin denied the accusations, claiming the documents belonged to a business associate. But it was Italy’s brokering laws, not Minin’s alibi, that led to his release. In November

  2002, the Italian Supreme Court determined that, because the weapon shipments he arranged never entered Italian territory, Minin had not violated Italian law and could not be tried. He is now a

  free man.2




  The activities of illicit arms traffickers and their clients affect us all. From victims of gun violence in Brazil, to Sudanese refugees hounded by marauding militias, to the passengers on the

  next airliner targeted by missile-wielding terrorists, no one is beyond the reach of this deadly trade. Yet for those who do not personally suffer its ill-effects, the threat posed by the

  proliferation and misuse of small arms and light weapons is often a vague abstraction. It is the anthrax-laden letter and the specter of the ‘loose nuke’ that usually grab the

  headlines, not the intercepted shipments of smuggled AK-47 assault rifles and surface-to-air missiles.




  As a result, many people are unaware of the pivotal role that these weapons play in terrorism, conflicts, armed violence and myriad other threats. The wars that ravaged Afghanistan, Sierra

  Leone, Liberia, the Sudan and dozens of other countries – wars in which millions of innocent men, women and children have died and millions more have been deprived of the economic

  opportunities enjoyed by their more peaceful neighbors – were (and still are) fought primarily with small arms. These weapons are also the tools of violence for many terrorists. Of the 175

  terrorist acts documented in the US State Department’s 2003 report on global terrorism, approximately half were committed with small arms and light weapons. Drug lords use them to eliminate

  competitors and assassinate government officials, abusive governments use them to suppress internal dissent and silence opposition, insurgents use them to bring down government aircraft and kill

  soldiers on patrol ... the list goes on and on.




  Thanks to the tireless efforts of a small number of journalists, diplomats, activists, academics and policy officials, the world is beginning to awaken to the threat posed by the trafficking and

  misuse of small arms. Through their work in local communities, national governments, regional organizations and the United Nations, this group is raising awareness and establishing initiatives

  aimed at eradicating the small arms scourge. The post-September 11, 2001 focus on the threat of terrorism has generated additional media and government attention, particularly to the dangers posed

  by shoulder-fired missiles.




  This book attempts to build upon this progress by tapping into what we believe is a large, latent interest in small arms proliferation and the integral role it plays in the historic events and

  political issues that are the mainstay of non-fiction best-seller lists: terrorism, armed conflict, covert operations, genocide, and so on. Most of the books on the small arms threat, however, are

  written by academics and specialists for other academics and specialists. We hope to fill this void by providing the intelligent lay reader with an engaging, accessible overview of the weapons,

  their proliferation, the threat they pose in the wrong hands and the strategies for curbing this scourge.
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  The foreword, by Dan Smith, gives a brief history of major developments in firearms technology, from the invention of gunpowder to the introduction of the Barrett .50-caliber

  sniper rifle in 1982. In his epilogue, he considers the future of the small arms threat and some possible strategies for addressing it, concluding with some thoughts on current control efforts and

  the need for a comprehensive program against small arms proliferation.




  Chapters 1 to 4, by Rachel Stohl, cover the proliferation and misuse of small arms, the devastation they cause and the national, regional and international responses to them. Chapter 1

  highlights the AK-47 assault rifle and examines its development and role in Cold War-related conflicts. Chapter 2 shines a spotlight on the small arms trade, and the shadowy world of illicit

  trafficking in particular. Chapter 3 takes an in-depth look at the costs and consequences of the uncontrolled proliferation and misuse of small arms, which fuel conflicts and violent crime in

  developing and affluent countries. Chapter 4 surveys the wide range of control strategies pursued by national governments, regional organizations, international institutions and non-governmental

  organizations, exploring multilateral agreements, export controls and eligibility criteria, marking and tracing requirements, arms embargoes, stockpile security and destruction, and other

  strategies.




  In chapters 5 through 8, Matt Schroeder looks at the other end of the technological spectrum: man-portable air defense systems (MANPADS). Chapter 5 chronicles the early history of MANPADS, from

  the development of the American ‘Redeye’ and the Soviet ‘Strela’ in the 1960’s to the tragic crash-landing of Air Rhodesia flight 825 – the first commercial

  airliner brought down by a shoulder-fired missile – in 1978. Chapter 6 takes an in-depth look at Cold War export practices, focusing on two case studies from the 1980s: the massive covert

  military aid program that helped the Afghan rebels end the Soviet occupation and the political battle between the US Congress and the Reagan administration over Stinger sales to the Middle East.

  Chapter 7 covers key events of the late 1980s and 1990s, including the acquisition and use of MANPADS by terrorists and insurgents. Chapter 8 profiles the world’s reaction to an al

  Qaeda-affiliated group’s attempt to shoot down an Israeli airliner as it left Mombasa airport in 2002.




  A phenomenon as amorphous, fluid and dynamic as the small arms trade defies definitive conclusions, yet several observations link the chapters in this book:




  

    

      

        • The proliferation and misuse of small arms and light weapons is one of the most pressing security threats of the twenty-first century.


      


    


  




  The illicit trade in small arms contributes to many of today’s security threats: terrorism, regional instability, drug trafficking, trans-national organized crime and failed states, among

  others. It is a scourge that knows no geographical or economic boundaries. Rich and poor countries alike suffer its ill-effects, counted in the lives of tens of thousands of people a year.




  

    

      

        • The proliferation and misuse of small arms are truly vexing problems.


      


    


  




  They are a smuggler’s dream and a law-enforcer’s nightmare. They are trafficked in thousands of ways, sought by nearly every type of violent criminal, and easily concealed; even the

  most deadly can be hidden in the back of a pick-up truck. They are plentiful, easy to operate, in steady supply and high demand. Most have legitimate uses, which preclude an outright ban. For these

  reasons, stemming the illicit trade and misuse of small arms is one of the biggest challenges of the twenty-first century.




  

    

      

        • A multi-layered defense is needed.


      


    


  




  There is no panacea for this problem. Reducing the threat posed by small arms requires simultaneous action on many fronts and by many different organizations.
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  While most of the terms used in this book are defined in the glossary, a few require a bit more explanation. The term ‘terrorism’ is the most controversial and the

  most difficult to define. The reasons for this are manifold. As RAND analyst Bruce Hoffman has shown, the term ‘terrorism’ is very dynamic. In the last fifty years it has been used to

  refer to acts of repression by dictatorial governments against their own people, attacks on occupying powers by indigenous groups and violence directed at civilian targets by

  revolutionaries.3 It is also highly politicized. Governments and opposition groups routinely abuse it, branding any group that opposes their

  policies as a ‘terrorist organization’. Even when a working definition is agreed, the lines separating terrorists from guerrillas and other criminals are hazy. Guerrillas often engage

  in acts that many would label as terrorism and terrorist organizations often engage in criminal activities to raise funds, acquire supplies and set the stage for attacks.




  With these caveats in mind, we offer the definition of terrorism given by Alex Schmid and Albert Jongman in their seminal book, Political Terrorism:




  

    

      

        Terrorism is an anxiety-inspiring method of repeated violent action, employed by (semi-)clandestine individual, group, or state actors, for idiosyncratic,

        criminal, or political reasons, whereby – in contrast to assassination – the direct targets of violence are not the main targets. The immediate human victims of violence are

        generally chosen randomly (targets of opportunity) or selectively (representative or symbolic targets) from a target population, and serve as message generators. Threat- and violence-based

        communication processes between terrorist (organization), (imperiled) victims, and main targets are used to manipulate the main target (audience(s)), turning it into a target of terror, a

        target of demands, or a target of attention, depending on whether intimidation, coercion, or propaganda is primarily sought.4


      


    


  




  We use the terms ‘guerrilla’ and ‘insurgent’ interchangeably, and use Bruce Hoffman’s definition: ‘... [a] group of armed individuals, who operate as a

  military unit, attack enemy military forces, and seize and hold territory (even if only ephemerally during daylight hours), while also exercising some form of sovereignty or control over a defined

  geographical area and its population’.5 For convenience sake, we also use the terms ‘small arms’ and ‘small arms and

  light weapons’ interchangeably. We use the term ‘Proliferation’ to refer to the reckless or uncontrolled spread of weapons or weapons technology. It is important to note that we

  do not view the spread of military technology and weapons as necessarily negative; we recognize the right of states to transfer small arms and light weapons or the technology to manufacture them to

  authorized recipients who protect them from loss, theft and diversion, and use them in compliance with national and international law. Finally, we use the term ‘control’ to refer to

  policies or actions aimed at preventing the acquisition and/or use of small arms by terrorists, insurgents, criminals or governments who would use them in ways that violate national or

  international laws. It also refers to actions taken to mitigate the damage from a successful attack by these groups.
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  This book draws on a wide array of sources, including websites, newspaper articles, books, journals, government reports, de-classified government documents and interviews with

  government officials and other experts. It is important to note, however, that critical data and analysis on this subject are unavailable to private researchers. Governments are, justifiably,

  extremely protective of information relating to weapons holdings and development programs, clandestine operations, intelligence collection and counter-terrorism activities. Therefore many documents

  concerning these activities are either classified or otherwise off-limits to individuals without proper clearance. We do our best to note holes in the data, but the reader should keep these limits

  in mind.
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  This book would not have been possible without the assistance of numerous colleagues, friends and family. We thank in particular Les AuCoin, Admiral Steven Baker (USN Ret.),

  Cate Buchanan, Herb Calhoun, Mohamed Lamine Coulibaly, Ken Epps, Tamar Gabelnick, Scott Gourley, Larry Kahaner, Lora Lumpe, Ivan Oelrich, Luke Pyles, Marv Schaffer, Robert Sherman, James Shilling

  and Joe Smaldone for reviewing text, offering constructive criticism, providing substantive contributions and tendering wise counsel. Joshua Kucera provided valuable references and Daniel

  Schaeffer, Carolyn Murphy and John Mooney provided many hours of invaluable research assistance. Rhea Myerscough contributed immensely by serving as a sympathetic sounding board and through her

  skilful research assistance, careful and patient editing and clear drafting of the glossary. This book also benefited from the expertise of staff of the National Security Archive and the

  significant contribution of dozens of government officials and other experts. We also thank our home institutions – the Federation of American Scientists, the Friends Committee on National

  Legislation and the Center for Defense Information at the World Security Institute – for their support and flexibility. We also appreciate the efforts of Ann Grand and the staff at Oneworld,

  particularly Marsha Filion. While all of these individuals contributed enormously to this book, we are solely responsible for its content and any mistakes therein.
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  prologue


 


 


  

    

      There will one day spring from the brain of science a machine or force




      so fearful in its potentialities, so absolutely terrifying, that even man,




      the fighter, who will dare torture and death in order to inflict torture




      and death, will be appalled and so abandon war forever.




      Thomas A. Edison




       




      The first human who hurled an insult instead of a stone was the founder of civilization.




      Sigmund Freud
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  Prehistory wasn’t a fairy tale: somewhere in ‘once upon a time’, hunter-gatherers learned that the stones they hurled to stun or kill animals and fish for food

  could also kill other hunter-gatherers. And, just as a group hunting together could bring down larger prey, co-operation multiplied the chances of successfully defending territory, women, children,

  food stocks and other wealth. Natural progression led to the realization that what worked for defense could also be offensive. By the fourth millennium BCE, when ‘once upon a time’ was

  captured in the earliest chronicles, war was a mature endeavor.




  For the most part, in numerous civilizations, weapons evolved at a relatively steady pace, based on the availability of raw materials and the development of technological processes but,

  nonetheless, improvements – from spear to javelin, club to mace, sharpened stone to knife blade – and innovations – the bow and arrow – were confined to more efficient ways

  to convert muscular energy to mechanical energy, through hurling, thrusting or tensing. The discovery of the processes by which matter could be converted from one form to another by the release of

  chemical energy irrevocably altered the rules and the nature of warfare. Sometime between 600 and 900 CE, Chinese alchemists discovered that a mixture of sulfur, potassium

  nitrate, arsenic disulphide and honey would ignite when heated. They had, inadvertently, stumbled on gunpowder. Their problem was how to control the explosive forces, for the unpredictable timing

  and direction of the explosion often inflicted grave injuries and structural damage.




  Possibly because of this unpredictability, the early uses of gunpowder were for novelties, such as enhancing the noise of exploding bamboo firecrackers. Not until the twelfth century, during the

  early Crusades, did European warriors come into contact with gunpowder and realize that the explosions, if confined and directed, could propel objects to maim and kill.




  Making the gunpowder was the easy part: the hard part was finding a substance for the containment vessel which would hold together long enough for the force of the explosion to be directed

  through its mouth. The earliest cannons were either cast, from molten metal (such as bronze, iron or copper), or forged from wrought iron. Strips of iron were laid to cover a wooden core and

  red-hot metal rings placed around them and allowed to cool, binding the metal strips tightly together. Then the whole piece was fired in a furnace to burn out the wood core and fuse the iron

  strips.
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  The biggest design problem for cannon-makers was range. The larger the gunpowder charge, the further the range but physics, and the inadequacies of metal casting, limited the

  size of the charge. Nonetheless, according to John Barbour’s poetic account of Edward III of England’s campaign against Robert the Bruce’s Scots, the English had a useable field

  artillery piece as early as 1327. The English used four cannon at the Battle of Crécy in 1346, even though their ‘round shot’ (or cannon balls) had little direct effect –

  historians credit the sound and fury of the explosions with more significance. Indeed, until men and animals became used to the mayhem that gunpowder introduced to battle, the invention was truly

  the terror weapon of the fourteenth century.




  Over the next hundred years, cannon gradually shrank, until just two men could move some but it was not until 1430, when Florence was besieging its rival Tuscan city-state, Lucca, that personal

  firearms appeared. Their main use was probably simple harassment, for Lucca was well fortified and held out against the Florentine siege.




  Sketches of early firearms show they were simply highly miniaturized cannons; little more than tubes into which the shooter poured black powder and pellets and discharged by applying a burning

  wick to a touch-hole in the tube. Simple as they may sound, they had the essential elements of all firearms: load propellant, wadding and shot, aim and fire. One very important early improvement

  was a wooden stock. This elevated the barrel and allowed the firer to sight directly along the barrel at the target – although the inaccuracy of early firearms made careful aiming a waste of

  effort.




  By the mid- to late-fifteenth century, European armies were replacing traditional infantry weapons, such as pikes, with the long-barreled, smooth-bored arquebus. Usually less than five

  feet long, it employed a serpentine (S-shaped) ‘matchlock’ or ‘fixed match’ (a smoldering wick made of hemp or cotton). Moving the bottom of the ‘S’ brought the

  upper end to a touch hole bored in the right rear side of the barrel. Its military value first became apparent in 1525 in Pavia, Italy when the army of the Holy Roman Emperor, including three

  thousand men armed with arquebuses, supported by fifteen hundred crossbow archers, pikemen and cannon, decisively defeated the French, capturing their king and killing nearly eight thousand French

  men-at-arms. By the beginning of the sixteenth century, the musket was replacing the arquebus. Muskets use a spring trigger to move the match to a small pan containing a little gunpowder. The match

  ignites this primer, which ignites the main powder charge in the barrel.




  Deliberately igniting an open pan of gunpowder near the face sounds more hazardous to the shooter than to the target but this is not the only danger. There is also the Newtonian factor: for

  every action there is an equal and opposite reaction or force — in firearms, recoil. Arquebuses and early muskets seem to have been braced on the chest, potentially highly dangerous

  for the shooter’s breastbone and a practice that limited the size of weapons because of the force of recoil. However, by the mid-sixteenth century, firearms were almost always braced against

  the shooter’s shoulder, which could absorb more recoil and thus allowed the development of more powerful weapons. One such weapon was the Spanish heavy musket.




  A typical sixteenth-century firearm weighed about five kilograms (a .60 caliber weapon, capable of propelling a 10g lead ball). To extend the range, the Spanish developed a heavy musket that

  weighed eight to nine kilograms and fired an .80 to .90 caliber, 50g ball. This projectile, traveling at about three hundred meters a second, could pierce armor at one hundred meters and bring down

  an unarmored man or horse at five hundred. However, the weight of this weapon worked against it; it required a brace, either a forked stick or a bipod, to carry the weight of the weapon and ground

  the recoil, which was cumbersome. Since few men could withstand the recoil force for even one shot, the lighter matchlock musket, whose power and reliability were superior to the arquebus, proved

  more popular in most of Europe, remaining in use until the end of the seventeenth century.




  Strangely, the design of personal firearms remained relatively static until the nineteenth century. This was not for lack of effort or imagination: King Henry VIII of England owned a unique,

  hand-made, short-barreled breech-loading firearm. But generally, ignorance of the characteristics of materials and inadequacies associated with manufacturing processes were major deficiencies. The

  one significant improvement during this period was the introduction of the wheel lock, a spring-operated mechanism which spun a roughed metal wheel against a piece of flint, creating sparks and

  igniting the powder in the pan. However, wheel locks were about twice the price of matchlocks, so armies largely still used matchlocks. Only when the simpler flintlock (in which sparks were

  generated when a piece of flint struck a metal lever that also served as a protective cap over the flash pan) appeared, around 1610, was the matchlock abandoned.




  By modern standards, loading powder, wadding and ball down the muzzle, compacting them, aiming and discharging were inefficient. Well disciplined, well trained soldiers could fire three,

  possibly four, shots per minute. Misfires, especially before ‘caps’ for the flash-pan were introduced, often occurred because of dampness, the match going out or burning too low to

  ignite the primer or insufficient primer. Moreover, since the overall length of the musket required a soldier to stand to reload, thus exposing his entire body to the advancing lines of

  bayonet-wielding enemies, battles could turn on how well and how many kept their nerve in the face of cold steel.
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  Soot from the powder and débris from the paper cartridges could easily foul musket barrels, so the spherical bullets used were made slightly smaller than the diameter of

  the barrel. This allowed musketeers to drop, rather than force, the ball down the barrel, making re-loading quicker. The trade-off was accuracy, because the trajectory of the bullet – having

  bounced down the barrel after the powder exploded – was unpredictable. Another consequence of the loose fit was ‘windage’ or ‘blow-by’ – where gases ran ahead of

  the bullet as it moved down the barrel. Windage lessens the effective power of the explosion, reduces the distance the bullet travels and lessens the penetration force – decreasing the

  deadliness of the shot.




  We do not know exactly why small arms and cannon began to be rifled (have grooves cut along the inside of the barrel). One theory is that the grooves collected unexpelled powder, which otherwise

  might foul the barrel. Another draws a parallel to archery: by carefully arranging the angle of feathers running along the arrow shaft, the archer can make the arrow spin as it flies. The spin

  stabilizes the arrow and extends its range. The launcher (bow) used by the archer is an unenclosed system, which means the only part of the system that can be modified is the arrow itself. The

  launch systems of firearms are, for the most part, enclosed, so both the missile and its launcher can be modified to impart rotation and stabilize the shot. Both avenues were pursued. Rifled or

  grooved barrels were used in the mid-fifteenth century and were not uncommon in the English Civil War in the late 1640s. By the American Revolution, more than a century later, the colonists could

  field units of skilled sharp-shooters – often to devastating effect. The colonials formed fourteen units of riflemen, the most famous of which were Daniel Morgan’s Rifles. In contrast,

  the British forces had just one sharp-shooting unit.




  In 1807, the Reverend Alexander John Forsyth of Aberdeen, Scotland, an avid sportsman and hunter, registered a patent for a mix of chemicals (fulminate of mercury) that was so sensitive it would

  explode when struck with a sharp blow. Seven years later, with the invention of the metallic (first steel, then copper) percussion cap (or cup), this produced a firing system immune to most damp

  weather and high winds. Despite the percussion (or, as it is called in mining and construction, detonating) cap’s advantages, it was not used in British military long-barrel weapons until

  1842. In the twentieth century, the percussion cap was to be a key component for what became one of terror’s favorite weapons – the rocket-propelled grenade.




  The other major development, which perhaps really brought about the demise of the smoothbore musket, was the invention of the conical-shaped, soft, lead, ‘Minie ball’. First thought

  of by a British officer in 1832, a reliable design did not appear until 1849. The French army Captain Claude-Etienne Minie’s design was not a lead ball but a cylindrical-conical, hollow-based

  and grooved bullet, smaller that the diameter of the rifled barrel, making it extremely easy to load. When tapped down, the hollow base of the bullet filled with gunpowder and when the rifle was

  fired, the hot gas produced by igniting the powder caused the base of the shell to expand and lock into the grooves in the barrel, producing a stabilizing spin and preventing windage. The result,

  demonstrated in the Crimean War (1854–1858), was a more accurate, more lethal and more powerful projectile. How much more lethal? An article in the December 10, 1853 edition of

  Chamber’s Edinburgh Journal claimed that the combination of the Minie ball and a new French rifle enabled a rifleman to hit a mark at 1,100 yards with nearly the same precision as a

  musket at 300 yards. According to the same article, Captain Minie could hit a man at 1,420 yards, three-quarters of a mile, in three out of five shots.




  A further development was the expandable metallic cartridge, comprising bullet, gunpowder and explosive chemical primer in one metal case. When this was hit from the rear by the firing pin, it

  expanded to seal the rifle bore, except in the direction in which the rifle was pointing. However, it was not until 1970 that machine tools became good enough to manufacture the sliding bolts on

  rifles to such precision that they could make a seal as tight as that created by a cartridge case. This opened the way for caseless ammunition.
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  The American Civil War was the proving ground for technological advances in small arms, most notably the introduction and mass production of the rifled bore and breech-loaded

  weapons (which could be reloaded without the firer standing up). However, the dominant infantry weapon remained the .58 caliber rifled musket. In 1856, the army tested smoothbore against rifled

  muskets; the percentage of rifle shots hitting the target, particularly at four hundred yards, was consistently higher.
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  Until reliable repeaters came along, whose ammunition, preloaded in cases, clips, magazines or belts, was fed into the firing chamber by pulling the trigger, weapons had to be reloaded after

  each shot. This took nine steps for muzzle-loaders and five for breech-loaders. (Even so, this was a great advance over the sixty-seven maneuvers of the weapons drill for eighteenth-century

  muzzle-loaders, the forty-four for matchlocks, and the twenty-six for flintlocks.)




  As mentioned earlier, Henry VIII of England is known to have owned a breech-loading gun but these weapons were not made in large numbers until the nineteenth century. Between 1836 and 1873, more

  than five hundred patents were issued for breech-loading long rifles: perhaps the best known was the 1863 Sharps Carbine, developed by Christian Sharps. Another was the Henry, a

  breech-loader and repeater, named after its inventor, Benjamin Henry. However, because of senior officers’ fears that soldiers would waste ammunition with repeaters, the Union Army bought

  fewer than 1,750 Henry rifles. By the mid-nineteenth century, government arsenals, such as the one at Springfield, Massachusetts, were gearing up for mass-production. In 1855, the Army Ordnance

  Board recommended the rifled musket as the standard infantry weapon. The Secretary of War accepted the recommendation, something he may have rued less than a decade later when Confederate Army

  soldiers faced their Union Army counterparts. That Secretary of War was Jefferson Davis, who became president of the Confederate States of America.




  Of course, simply designating one weapon as ‘standard’ did not mean that every soldier would necessarily be issued that type of weapon. In addition to the 47,115 Model 1855 rifled

  muskets turned out between 1857–1861 for the Union Army, a number of smoothbore muskets were reworked by adding sights and rifling barrels to produce the Model 1863 rifled musket. Union

  forces also owned nearly 40,000 copies of the 1817 Flintlock (or Common) Rifle and another 70,796 copies of the Model 181 Percussion Rifle. The latter was nicknamed the ‘Mississippi

  Rifle’ as it was used to deadly effect in the Mexican-American War by that state’s volunteer regiment.1




  Having solved the range and accuracy challenges, inventors turned to the third challenge: repeat firing without reloading. One solution was to mount multiple rotating barrels around a central

  core. The first record of a working multi-barrel weapon is in 1718, in England, when James Puckle designed a tripod-mounted revolver-like firearm with rotating barrels. The main drawback to his

  design was that the multi-barrel cylinder had to be turned by hand. Even so, it could fire sixty-three shots in seven minutes – compared to twenty-one to twenty-eight for a musket. Each

  barrel would be charged before an encounter, allowing the firer to run off six or seven shots in quick succession. However, when the first set of shots was exhausted, the firer either had to

  withdraw and reload each barrel or switch weapons. There was also a problem with simultaneous discharge, caused by the hot gases from one chamber leaking into the next and prematurely igniting the

  powder – precluding aiming, wasting powder and bullets and being very nerve-wracking. One multi-barreled design, the Billinghurst-Requa, employed just one percussion cap and relied on a chain

  reaction from the first shot to ignite the other twenty-three barrels.




  In 1860, Christopher Spencer offered an alternative to multiple barrels: a quickly-removable (and therefore quickly-replaceable) seven-round integral cartridge magazine – the first of its

  kind, which was incorporated into the Spencer Repeating Rifles used by Union troops during the Civil War. However, some generals – particularly cavalry officers – did not like this

  solution, because of the weight of the extra cartridges and the magazine. They also, as noted above, didn’t like repeaters because the troops used ammunition more quickly. Cavalry troops used

  carbines – single shot, breech-loaded, short, rifled weapons – as much to conserve ammunition as to avoid wrestling with the longer, heavier muskets.




  Oblivious to the increased volume of fire on the post-Napoleonic battlefield, some Civil War generals initially employed the close-order formations of that earlier era – with lethal

  results for foot soldiers. Because of its industrial and demographic disadvantages, the Confederacy needed a short war if it was to survive as a new country. It took the offensive for the first two

  years, though without making the key tactical adjustments warranted by the new small arms – as shown at Gettysburg, when three thousand of the original twelve thousand Confederate soldiers

  who participated in what came to be known as ‘Pickett’s Charge’ died while crossing open terrain. Confederate battle casualties between April 1861 and July 1863, totaled 175,000,

  more than were in the army in 1861. More telling is the percentage of casualties caused by small arms. Until the American Civil War, fifty per cent of battle casualties were commonly attributed to

  artillery fire. In contrast, Civil War battle records show that fully seventy-five per cent were inflicted by rifle bullets.




  This was just the beginning. Because the Spencer was manually operated – that is, the firer opened and closed a lever or bolt, which fed a bullet from the magazine into the rifle chamber

  – it could fire only one bullet with each trigger pull. This meant that the rate of fire depended on the reflexes of the shooter. The quest for higher rates of fire came down to replacing the

  limited human with a seemingly unlimited, technological solution. Well before the end of the nineteenth century, ‘automatic’ firing capability existed in the Maxim and Gatling

  machine-guns.




  The Gatling gun was named for its inventor, Richard Gatling. Developed in 1861, the original model consisted of six barrels on a rotating frame (later models had ten barrels). However, Gatling

  guns still had to be cranked by hand. Another American, Hiram Maxim, invented the single-barrel automatic machine-gun, which harnessed the recoil force to eject the cartridge case of the fired

  bullet and insert a new round into the firing chamber. Tests by the British Army in the 1880s showed rates of fire of five to six hundred rounds per minute. Ten years later, Utah gunsmith John

  Browning produced the Browning .30 caliber machine-gun, adopted by the US Army.




  Early machine-guns had two significant problems: overheating and weight. Overheating could be avoided either by firing in short bursts of three to five rounds (impractical on the battlefield) or

  by cooling the gun with water, oil or air. Oil or water added weight, while air had to be supplemented by a quick-change barrel. By the start of World War I, all the major powers had heavy (both in

  weight and the size – four to six men – of the gun crew) and light machine-guns. The US Expeditionary Army’s Browning Automatic Rifle (BAR) was light enough, even with a

  twenty-round magazine, to be carried and used by one person.




  Generals of both sides in World War I failed to recognize just how lethal machine-guns and the latest rifles – the German Mauser, the British Lee-Enfield and the American 1903 Springfield

  – had made battlefields. (One famed casualty of machine-gun fire appears to have been the German air ace, Manfred von Richthofen, ‘The Red Baron’, brought down by an Australian

  gunnery sergeant, Cedric Popkin.) Certainly the French did not. The rallying cry of the French generals was ‘L’audace, l’audace, toujours l’audace’ (Audacity,

  audacity, always audacity). The echo from two out of seven French soldiers was silence – dead silence. By 1917, the number of French soldiers killed equaled the number that had been mobilized

  when the war began in 1914. Only the Americans seem to have absorbed the lessons both of their own Civil War and the first three years of World War I.
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  I have already mentioned the recurring concern about the increase in weight of a firearm due to the ammunition and its casing, but neither is independent of the other. As

  ammunition became smaller and lighter, more efficient rifles produced higher bullet velocities which forced a change from soft to hard lead and eventually to a full metallic jacket cartridge. In

  the late 1800s, the automatic sub-machine-gun combined rapid-fire with a stocked pistol grip and pistol-sized (sub-caliber) ammunition. Again, the emphasis was on volume, not range. In late World

  War I, the warring militaries began large-scale production but the weapon had little impact on the war’s final outcome.




  World War I convinced armies around the world that most future infantry engagements would be at 300 to 350 yard range, so long (600–800 yards) ranges were no longer a prime concern.

  Attention therefore shifted to combining small size and low weight with rapid-fire.




  Size and weight adjustments to standard military rifles and carbines were pushed forward by the need for a compact rifle for the new paratroopers conceived in the inter-war years. The standard

  1934 US Garand M-1 rifle, though an excellent weapon, was too long, heavy and unwieldy in cramped gliders and planes. Even sub-machine-guns, which in the inter-war years had become part of American

  folklore as the weapon of choice for criminal syndicates, found a home in commando units as World War II loomed.
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  In acknowledgement of its place in American folklore, there’s room for a quick look at developments in military pistol technology before I turn to the post-World War II

  evolution of long-barreled weapons.




  Although, during the nineteenth century, the focus was on advances in long-barreled firearms, some gunsmiths worked to improve the performance of short-barreled,

  single-shot weapons. One, the Connecticut native Samuel Colt, obtained British (1835) and American (1836) patents for a revolutionary revolving, multi-chambered handgun. Colt’s invention had

  a single, non-rotating barrel, intersected by a revolving six-chamber cylinder containing the bullets, powder and percussion cap. At each trigger pull, one cap was struck and the bullet in that

  chamber discharged, after which the cylinder rotated to line up the next chamber with the barrel. Like rifle manufacturers, Colt’s process was precise enough to make his revolver’s

  parts interchangeable, popular in an age when most pistols were hand-made. The resistance of military leaders to the new design was stiff, partly because of the ‘not-invented-here’

  attitude of ordnance chiefs. In 1842, Colt’s first business failed, to be revived by a US Army contract during the Mexican-American War. Although Colt died in 1862, his company supplied

  revolvers to the Union Army during the Civil War.




  The American Civil War demonstrated the difficulties of trying rapidly to reload long-barreled weapons. Even the cavalry usually dismounted to fight, both for accuracy of fire and to maintain

  its volume of fire. These remained acute shortcomings for the white settlers forging westward across the North American continent and for the army cavalry units expected to safeguard the expansion.

  Understandably, Native Americans resisted the advancing human tide, proving, much to the dismay of the US cavalry, to be highly skilled light cavalry. Rapid, sustained, gunfire was deemed to be the

  only effective counter to the striking power of mounted natives.




  Colt pistols were hard to conceal because of their size and weight. Not so the single shot Deringer pistol, reputed to be the weapon of choice for Mississippi riverboat gamblers and women of

  ill-repute. The first such pistols were used in Philadelphia, where gunsmith Henry Deringer worked, in 1807. A breech-loading Deringer was patented in 1861 and an improved model in 1872, with the

  latter produced for forty more years.
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  After World War II, the victorious Western allies were intent on demobilizing and, in Europe, rebuilding. The post-war drive in the US was the re-conversion of the soldier to

  civilian and of industry from war machine to consumer dreams. In the Soviet Union, the Kremlin had its own version of ‘never again’. Not only was Stalin intent on acquiring atomic

  weapons, he was determined to keep a buffer between Mother Russia and the West – and maintained a large Red Army to preserve it.




  Stalin’s dream coincided with Sergeant Mikhail Kalashnikov’s. During the war, this self-taught engineer had built a sub-machine-gun able to fire the new 7.62mm ammunition; something

  senior Communist Party officials had been looking for. With official backing, in 1944 he designed a self-loading carbine, more compact, light, rugged, reliable, faster firing and easily maintained

  than anything Soviet troops then used: the Avtomat Kalashnikova (Kalashnikov Machine-gun).




  It took nine years for the AK-47 to become fully operational – just in time for it to be used by the Soviet units that crushed the Hungarian Revolution. There has been a series of new

  models, including the AKM in 1959, the AK74 in 1974 and the RPK and PK series – but whatever the model, the enduring designation is AK-47.
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