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Introduction


WHEN I WAS GROWING UP in the 1950s, the Sherman tank was regularly portrayed in the press and on TV as one of the great war-winning weapons of World War II. A half-century later, this image has been completely reversed. A popular book about American tanks in World War II is grimly entitled Death Traps. Television documentaries enthusiastically embellish this gruesome theme. Suicide Missions was the title of one popular TV show about Sherman tank crews. So which is it: death trap or war winner? This book aims to examine how and why the Sherman tank was developed and how it performed in combat during its greatest challenge, the battles in the European theater of operations (ETO) in 1944–45.


This book is the result of more than three decades of research on tank technology and military history. I have been researching and writing about tank development since I was in college in the early 1970s. Starting in the late 1970s, I worked for a defense research firm where I tracked the development of the new generation of U.S. Army armored fighting vehicles, including the M1 Abrams tank and M2 Bradley infantry fighting vehicle. Over the years, I have interviewed the designers of the latest generation of American armored vehicles as well as the Russian and Ukrainian designers of the T-72 and T-80 tanks, the French designers of the Leclerc tank, and the German designers of the Leopard II tank. I have also worked for a government think tank where I was involved in studies of contemporary Russian and Chinese armored vehicle development. In the 1990s, I gave courses on armor and antiarmor technology for Technology Training Corporation.


My long-standing interest in military history has led me to interview many American tank crewmen and commanders from World War II, as well as from later conflicts in Korea, Vietnam, and Operation Desert Storm. As the son and grandson of U.S. Army veterans of World War II, I have naturally gravitated toward the history of that conflict. I have written numerous books on U.S. tanks and armored vehicles in World War II, as well as those of the Soviet Union and other countries, and have also written a number of books on the campaigns of the U.S. Army in the war. This has given me the opportunity to visit many of the battlefields mentioned in this book—Omaha Beach, the bocage country of Normandy, the battlefields of Lorraine, and the Ardennes—and most of the world’s major tank museums.


I have detailed my own professional background because it explains the approach I take in this book. This is not a lawn-mower catalog of the Sherman tank and its many production variants. Nor is it a collection of accounts of Sherman units in combat. Rather, it is an attempt to explain how and why the Sherman tank was developed and how its evolution was affected by U.S. combat experiences in World War II.


There are several histories of the Sherman tank in print, most notably Dick Hunnicutt’s monumental study. Most of these books look at the Sherman primarily from the technical standpoint and the perspective of the Ordnance Department of the U.S. Army, which was responsible for designing the Sherman. Other studies, such as Charles Baily’s groundbreaking Faint Praise, broadened the coverage to examine the interplay between ordnance and other elements of the army bureaucracy, such as the headquarters of the Army Ground Forces and Armored Force. This book attempts to add another critical layer to this story by examining the interplay between the technical and bureaucratic aspects of the development of the Sherman tank, the evolution of the enemy threat and its impact on that development, and finally the role that the combat use of the Sherman by the U.S. Army played on its further evolution.


I have received the generous help of many people in my research over the years. My earliest inspiration for the study of American tank development was Col. Robert J. Icks, who served in Ordnance during World War II designing armored vehicles such as the M3 75mm GMC tank destroyer. Bob Icks was responsible for the first serious writing about tank development in the United States, starting with his book The Fighting Tanks in 1933. He continued to write about tank development until his death in 1985. Bob generously helped younger writers like me, and his enthusiasm for tank history was infectious.


One of Bob’s disciples was Col. James Loop, an air defense officer who had a similar passion for tank history. Jim was connected with a number of early publishing ventures on tank history, such as AFV-G2 magazine, and like Bob, he offered enthusiastic encouragement of other tank buffs. During his tour of duty in Vietnam, Jim’s commander was Col. James Leach, who had led Company B, 37th Tank Battalion, 4th Armored Division, during the Battle of the Bulge. During the 1980s, we would meet at the annual Association of the U.S. Army convention in Washington, DC, and Jimmie Leach would impart his considerable knowledge about tank combat in World War II. His dedication to the history of the U.S. Armored Force broadened my interest beyond the technical issues to the tactical issues of Sherman history. Another of my early influences was Bruce Culver, who wrote some of the earliest articles on Sherman history for IPMS Journal and other magazines. In the 1970s, Bruce and I squandered a fair amount of our summer vacation time traveling down to Washington to poke through the archives looking for “Sherman stuff.”


The circle of tank historians is a fairly small one, and two other people whom I would like to acknowledge are George Bradford and Janusz Magnuski. George founded the premier magazine on tank history, AFV News, in which he published my first article back in 1968. Janusz was the leading researcher on Soviet tank history back in the dark days of the 1960s, 1970s, and 1980s when virtually nothing was published on this important subject in the Soviet Union. Janusz was my mentor on Soviet tanks and helped me to gain a broader appreciation for worldwide tank development in World War II. In Britain, Peter Brown and Ken Jones have tried their best to interest me in British tank history, with mixed results. David Fletcher of the Tank Museum at Bovington, the foremost historian of British tank development in World War II, has always provided his help when my research on U.S. tank subjects has bumped up against British issues. Dick Hunnicutt and Joe DeMarco are the two most knowledgeable specialists on the history of the Sherman tank and have always been helpful when I needed to pester someone about the most arcane details of Sherman history. One of my colleagues and fellow tank nuts while working at DMS Inc. in the 1980s was Lee Ness, who has given me a great deal of help based on his own extensive archival research.


Research on the Sherman tank has taken me to many archives and museums over the years. Charles Lemons and Candace Fuller of the Patton Museum at Fort Knox have always been a big help during my visits there. Likewise, Jack Atwater, Alan Killinger, Pete Kinsvatter, and Ed Heasley have been helpful during my frequent visits to the Ordnance Museum at Aberdeen Proving Ground. Much of my archival research on U.S. Army history has been done at the U.S. Army’s Military History Institute at Carlisle Barracks, Pennsylvania, and its superb staff has made my trips there both enjoyable and productive. The National Archives is the main repository of U.S. government records, and I would like to thank its excellent staff since I first began doing research there in 1974. Alan Aimone of the library at the U.S. Military Academy at West Point has been most helpful during my research trips there.


The numerous photos here are all official U.S. Army photos unless otherwise noted. These have come from a variety of archives and museums including the original depository at the Pentagon, the Defense Audio Visual Agency in Anacostia, the current repository at the National Archives and Records Administration at College Park, Maryland, as well as other army facilities and museums such as the Patton Museum at Fort Knox, Kentucky, the U.S. Army Military History Institute at Carlisle Barracks, Pennsylvania, and the U.S. Military Academy at West Point, New York.
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CHAPTER 1


War of the Machines


WHEN THE SECOND WORLD WAR broke out in Europe on September 1, 1939, the U.S. Army’s tank force was smaller and more backward than Poland’s. In the two years between the fall of Poland and Pearl Harbor, the United States had to transform its ill-equipped, second-rate army into that of a great power, able to challenge the world’s most powerful. The development of the Sherman tank was a small but significant part of this process.


Tanks had become a vital new means of warfare in the concluding years of World War I. New forms of firepower, especially the machine gun and long-range field gun, had annihilated horse cavalry and made the battlefield too hazardous for infantry. The balance between offensive and defensive combat was upset, and static trench warfare was the grim result. While tactical improvements eventually restored the balance, technological innovations such as tanks and other armored fighting vehicles (AFVs) helped to swing the balance back in favor of the offense. Tanks could assist the infantry in escaping the horrors of trench warfare by providing a means to overcome murderous adversaries like machine-gun nests.


Although the early tanks were a sound tactical innovation, they were a technological mess. Formidable weapons when they were in working order, they broke down too quickly and were difficult to repair in the field. Early German tanks were so mechanically unreliable that fewer than half could be kept in motion for a single day of combat, and afterwards, all surviving tanks had to be sent back to depot for rebuilding. British and French tanks were only slightly more durable.





THE FIRST YANK TANKS


The U.S. Army got its first taste of tank combat in 1918 while using Renault FT light tanks obtained from the French. Curiously enough, their commander was a young officer named George S. Patton, and the officer in charge of tank training back in the United States was Dwight Eisenhower. The United States manufactured the Renault FT under license as the Six-Ton Tank, the first significant mass-produced American tank. It formed the backbone of the U.S. Army’s tank companies through the early 1930s. The Renault FT was the most modern tank of World War I, pioneering the classic layout centered around a main gun turret. But it suffered the same mechanical limitations of all early tanks—very slow speed and poor mechanical reliability. Many officers remained skeptical of the future of tank warfare because of the arthritic performance of these primitive early tanks.


Tank development in the United States in the interwar years of 1919 to 1939 was slow and unproductive. So many Renault and Six-Ton Tanks were on hand that there was little reason to build new ones during the 1920s. America’s isolationist foreign policy shaped army policy. There was widespread public opposition to any participation in future European wars, and the U.S. Army settled back into much more limited responsibilities in homeland defense and patrolling overseas possessions like the Philippines. Such missions did not require expensive tanks, and so tank development was starved of funds.




[image: The first tank in widespread use with the U.S. Army was the French Renault FT, which served under the command of the young Lt. Col. George S. Patton in its initial combat in the Meuse-Argonne campaign in France in September 1918. A total of 514 Renault FT tanks were received from France during World War I.]




The army’s Ordnance Department undertook the development and manufacture of tanks in the United States at two of its main facilities, Rock Island Arsenal in Illinois, which built the tanks, and Aberdeen Proving Ground in Maryland, which tested them. By the early 1930s, the Renault Six-Ton Tanks were getting a bit long in the tooth, and Ordnance began the development of a new generation of tanks, patterned on the popular British Vickers six-ton export tank. In fact, Ordnance had to produce two parallel lines of the same tank: a “tank” version for the infantry and a “combat car” version for the cavalry. Congressional legislation in 1920 forbade the cavalry from operating tanks, and this law was skirted by the fig leaf of terminology. Both the infantry light tanks and cavalry combat cars were based on a related chassis, but the infantry favored multiple machine-gun turrets while the cavalry favored a single turret with a more powerful .50-caliber machine gun. Not counting experimental types, the U.S. Army procured only 321 light tanks from 1930 to 1939, and the cavalry an additional 148 combat cars.




[image: A shortage of tanks obliged the American Expeditionary Force to call on the support of allied British and French tank units like this British Mk IV tank, shown here training with the 107th Infantry Regiment of the 27th Division in 1918.]






[image: In addition to the Renault FT, the AEF also received British Mk V and Mk V* heavy tanks, which equipped the 301st Heavy Tank Battalion, seen here near St. Souplet in northern France on October 17, 1918.]




With the rise of Nazi Germany and Fascist Italy in the 1930s, the possibility of another war in Europe loomed ominously. The harbinger of the future conflict was the Spanish Civil War, which began in 1936, with Germany and Italy supporting the Nationalist insurgents and the Soviet Union backing the Republicans. This was the first war since 1918 to see the extensive use of modern tanks and so was an experimental proving ground for tank development. The war offered important technical and tactical lessons. In the early 1930s, the Germans had switched to the French World War I–era policy of building large numbers of inexpensive tanks, such as their Panzerkampfwagen (PzKpfw) I, instead of small numbers of a bigger and more complicated design as they had done in World War I. The PzKpfw I was armed with two machine guns, which were more than adequate to deal with enemy infantry. It was not at all useful against enemy tanks, but tank combat in World War I had been a rarity.




[image: Three types of tanks were manufactured in the United States in 1918–19: the tiny Ford Three-Ton Tank Model 1918, the Six-Ton Tank Model 1917, and the large Mark VIII “International” tank patterned on British designs.]






[image: The first American tank design to enter mass production was the Ford Three-Ton Model 1918, of which 15,000 were ordered. This small tankette was armed with a single machine gun, and although a few were delivered to France before the armistice, none saw combat in World War I. The production contract was cancelled after only fifteen were completed.]




The Soviets on the other hand had been manufacturing a copy of the Vickers six-ton tank as the T-26, armed with a dual-purpose 45mm gun that could fire high-explosive rounds at enemy infantry or artillery or armor-piercing rounds if facing enemy tanks. Tank-versus-tank combat was not especially common in the Spanish Civil War, but it was common enough that most armies now wanted gun-armed tanks. After facing the Soviet T-26 with their PzKpfw I tanks, the Germans realized that they needed larger, gun-armed tanks that could engage enemy tanks and infantry in trenches and buildings with high-explosive fire. This would lead to the production of the PzKpfw III tank, the iron backbone of the panzer force during the blitzkrieg years of 1939–41.The other lesson from Spain was that con-temporary tanks were too weakly armored to resist the new generation of infantry antitank guns. By the 1930s, many European armies were adopting compact antitank guns in the 37mm to 45mm range that could pierce an inch of armor at 500 yards. These saw extensive use in Spain and in several cases stopped major tank attacks.




[image: The Six-Ton Tank saw some overseas service in the 1920s, such as these serving with the U.S. Marine Corps Light Tank Platoon, East Coast Expeditionary Force, in Tientsin, China, in 1927.]






[image: The U.S. Army ordered 4,440 Six-Ton Tank Model 1917s, the American copy of the Renault FT, but only 950 were actually manufactured in 1918–19 before the contracts were cancelled. These tanks formed the bulk of American tank units well into the 1930s and were used as training tanks by the Canadian Army in the early 1940s.]






[image: The first new tank developed after World War I was the T1E1 light tank, seen here on trials at Aberdeen Proving Ground in 1928. It was an archaic design that offered little over the Renault FT and never entered series production.]






[image: The Christie T3 medium tank was never popular in U.S. Army service because of its technical problems. Two of the seven purchased are seen here serving with the 67th Infantry (Tanks) during summer war games.]






[image: The first medium tank acquired after World War I was the Christie M1931, known as the convertible medium tank T3 in U.S. Army service. It had an advanced spring suspension and was designed to run on its wheels for high speed on roads or on its tracks for cross-country travel.]






[image: Because of the unreliability of the Christie tank, Rock Island Arsenal proceeded to develop its own design as the M1 convertible medium tank, seen here during Third Army maneuvers at Fort Benning, Georgia, in April 1940. Only eighteen were built, and they were the only significant medium tanks manufactured by the U.S. Army in the 1930s.]






[image: After purchasing a British Vickers six-ton tank, Rock Island Arsenal used the lessons from this design to build ten M2A1 light tanks in 1935. It was armed with a .50-caliber heavy machine gun as its principal antitank weapon with a coaxial .30-caliber light machine gun. This tank of the 66th Infantry is seen on exercise without its weapons.]






[image: The success of the M2A1 light tank led to a parallel combat car for the cavalry, the M1. It had a more spacious turret and was armed with a .50-caliber heavy machine gun as its principal antitank weapon, plus two more .30-caliber machine guns.]






[image: The M1 combat car was the first American tank produced in significant numbers since the 1920s, with some ninety being completed in 1935–37. It is seen here in service with the 1st Cavalry during summer war games.]






[image: After the short-lived M2A1 light tank, the infantry switched to twin-turret versions, popularly dubbed “Mae Wests” by the tankers because of their two round turrets. This is an M2A2 light tank of the 1st Armored Division on exercise with the 1st Armored Division at Fort Knox, Kentucky, in 1941.]






[image: The last of the cavalry’s combat cars was the M2, which entered production in 1940. Its principal armament was the .50-caliber heavy machine gun, a completely inadequate weapon by 1940 standards. Maj. Gen. George S. Patton used this particular M2 when he commanded the 2nd Armored Division in 1942.]







THE ARMS RACE BEGINS


The lessons from Spain and the looming threat of war triggered a substantial arms race in Europe in the late 1930s. In 1934, Germany, France, and Britain had produced barely 150 tanks. By 1937, at the height of the Spanish Civil War, this had increased tenfold to more than 1,500 per year, and production continued to increase steadily until the outbreak of war in 1939. In the United States, the pace was slower, but tank development began to overcome the lethargy of the previous decade. Still in the grips of the Great Depression, the budget would not yet permit the design of a tank incorporating the lessons of the Spanish Civil War, since thick armor would require a new design significantly larger and heavier than the existing light tanks. As a temporary solution, the infantry’s M2 light tank was improved by replacing its machine-gun turrets with a single 37mm gun turret. Production of the new M2A4 light tank began in the spring of 1940.


The European arms race of the late 1930s left the U.S. Army behind in tank design. Although American light tanks of the mid-1930s were comparable to their European counterparts, by 1940 the M2A4 light tank was not. The U.S. Army had begun to develop a heavier medium tank beginning in the mid-1930s, but by the time it emerged as the M2 medium tank in the summer of 1939, it was already obsolete. The basic concept behind the M2 medium tank was flawed because its armor was too thin to defend against antitank guns and it was armed with a dysfunctional mixture of sponson machines and a single 37mm gun. By way of comparison, new European medium tanks such as the French S-35 and German PzKpfw III had armor that could withstand 37mm antitank fire and centered their armament around a powerful main gun. The most startling design to emerge after the Spanish Civil War was the Soviet T-34 tank, which entered production in 1940. Soviet tank “volunteers” had served in large numbers in Spain, and their experiences convinced Soviet tank designers that a future tank had to withstand infantry antitank guns while at the same time being capable of defeating enemy tanks. The Soviet designers based the T-34 design on the critical paradigm that a new tank had to be designed not merely to defeat the contemporary threat, but also to defeat a more advanced future threat. So instead of being designed to defend against the 37mm guns of the 1930s, the T-34 was designed to defend against more powerful guns in the 50mm to 75mm range. To defeat tanks as well protected as itself, the T-34 was equipped with a powerful dual-purpose 76mm gun. The T-34 represented a revolutionary leap in the “holy trinity” of tank design: firepower, armored protection, and mobility. It entered series production about the same time as the U.S. Army’s M2 medium tank but was a generation ahead in all respects. The T-34 would set the pace for world tank development in the early years of World War II from 1941 to 1943.




[image: The Soviet T-26 light tank was a license copy of the British Vickers six-ton tank, but fitted with a larger turret and armed with an excellent dual-purpose 45mm gun derived from the German Rheinmetall 37mm antitank gun. The T-26 was so successful that Franco’s forces paid a bounty for the capture of these tanks from the Republican tank units. This trophy served with the Spanish Foreign Legion tank battalion alongside German PzKpfw I tanks.]






[image: The Spanish Civil War of 1936–39 was the crucible of European tank technology prior to World War II. Germany provided its machine gun–armed PzKpfw I to Franco’s Nationalist forces, where it proved to be too weakly armed to deal with the Soviet T-26 light tank seen behind it.]






[image: Lessons from the Spanish Civil War led the Soviet Union to develop a radically more powerful tank design that emerged in 1940 as the T-34. Its blend of high mobility, thick armor, and a potent dual-purpose 76mm gun made it the benchmark for world tank design in the first years of World War II.]




The T-34 had a curious American heritage. In the early 1930s when the Soviet Union began to manufacture tanks, their designers scoured the world for suitable designs to copy. They eventually settled on the British Vickers six-ton, which later emerged in modified form as the T-26 infantry tank. They also bought a small number of light tanks designed by the eccentric American Walter Christie. The Christie tanks were well known for their speed, capable of more than forty miles per hour on the road. Part of this resulted from the use of a powerful Liberty aircraft engine, but Christie had also come up with a novel suspension system using large road wheels and substantial internal springs to provide a smooth ride in rough terrain. The Soviet Union eventually began to manufacture a modified copy of the Christie tank as the BT (the Russian acronym for fast tank) cavalry tank. The U.S. Army bought a handful of Christie tanks, calling them the T3 medium tank. They proved to be “hangar queens,” too badly engineered for sustained use and not well enough armed to be worth the trouble. The BT tank saw combat in Spain—curiously enough, with some of the crews being American volunteers. When Soviet designers developed its replacement, they kept the Christie suspension with the new wider tracks but completely redesigned the armor, powerplant, and weapons. The result was the legendary T-34. While some tank buffs suggest that the U.S. Army’s refusal to adopt the Christie tank cut off this promising avenue of tank development, the Christie tank by no means guaranteed success. It is often ignored that the other army to widely adopt the Christie suspension, Britain’s, had a far poorer track record than the Soviets. The British used the Christie on a succession of cruiser tanks, including the A.13 cruiser tank, Covenanter, Crusader, and Cromwell. None of these matched the T-34, which suggests that features other than the Christie suspension determined the T-34’s success.




[image: The Christie tank was license-manufactured in the Soviet Union but with locally designed turrets. The BT-5 cruiser tank was fitted with the same 45mm gun turret as the T-26. These two Spanish Republican BTs were knocked out during the fighting along the Ebro River in 1937.]






[image: The T-34 was secret until the German invasion of June 1941, when its appearance shocked the Wehrmacht and led to the development of the Panther, which entered combat two years later in the summer of 1943. Many, like this one, were found abandoned or broken because of the poor training of the Red Army in 1941.]







THE FRENCH EARTHQUAKE


The U.S. Army was finally shocked into action by the German defeat of France in June 1940. The U.S. Army had strong ties with the French Army beginning with World War I when the French trained and equipped the American Expeditionary Force. Many ambitious young officers like George S. Patton had received advanced training at French staff schools in the 1920s. The French Army was widely regarded in Washington as the best and most modern in Europe. What was especially shocking was the rapidity of France’s defeat—barely six weeks. The villain in this debacle was the German panzer force and its new “blitzkrieg” tactics.


The French Army in 1940 had more tanks than the Germans, and in many cases, they were technologically more advanced, with better armor and better guns. German tanks were technically sound but not exceptional. What distinguished the Wehrmacht from the French Army was the way that tanks were employed, concentrated in massed panzer divisions and panzer corps. In contrast, the French had scattered their tank strength in various directions—with some tank battalions directly supporting the infantry, others being assigned to the cavalry’s light divisions, and yet others forming tank divisions with their own separate mission.




[image: German tanks of 1940, like the PzKpfw IV seen here, had few technological advantages over their French adversaries, but the Wehrmacht’s tactical doctrine was more advanced. The PzKpfw IV was armed with a short 75mm gun and was the benchmark for American tank design in 1940–41 when the Sherman tank was first conceived.]




The fall of France ended the American debate about the future of its own tank force. The infantry had continued to insist that tanks were no more than another supporting weapon like machine guns and so should remain subordinate to the infantry. The cavalry remained wedded to the horse and saw the combat car as an ancillary form of horse cavalry. With neither of the traditional branches taking a progressive position on tank power, senior army leaders took matters into their own hands and created a new organization, the Armored Force, headquartered at Fort Knox, to form and train the new tank units. The Armored Force absorbed both the infantry’s tanks and the cavalry’s combat cars. In practice, the formation of the Armored Force in July 1940 circumvented the traditional horse cavalry generals and recreated the cavalry in a new mechanized form. The first Armored Force commander, Adna Chaffee, was a cavalry general. Most ambitious cavalry officers knew that the days of the horse cavalry were over and so switched to the Armored Force. Among them was George S. Patton, who would lead the new 2nd Armored Division. In contrast, the infantry was greatly expanding in size, so there was little incentive for infantry officers to shift to the Armored Force. As a result, the Armored Force would have a distinctly cavalry flavor in its training and tactics in the early years of the war.




[image: The fall of France led to the establishment of the U.S. Army’s Armored Force in July 1940. The 7th Cavalry Brigade (Mechanized) at Fort Knox was used to form the core of the 1st Armored Division, and Gen. Adna Chaffee, the first head of the Armored Force, is seen here to the left in front of most of the army’s extant M2A4 light tanks.]






[image: The French Army in 1940 was well equipped with modern tanks like the Char B1 bis seen here, but their organization and doctrine were not as successful as the Wehrmacht’s. As a result of French attempts to license the manufacture of tanks in the U.S. in 1939–40, the U.S. had good information on the Char B1 bis, which inspired the M3 medium tank.]




The defeat of France and Britain’s stubborn resistance to German aggression increased the likelihood that America would eventually be dragged into another European war. Franklin Roosevelt began to take steps to prepare the nation for war, and modernization of the army was a key ingredient. The new Armored Force could not be expanded without tanks, and two decades of inattention had limited American resources in this area. The only facility manufacturing tanks was Rock Island Arsenal, which was strictly a small-scale affair with the capacity for a few hundred tanks per year at most. Clearly, new factories had to be brought on line. The obvious solution was to contract private industry to manufacture tanks, but this would take time, since none had built tanks before. Two industrial approaches were taken. First, the army issued contracts to large industrial firms to convert existing facilities to tank production or to add new production lines. Railroad firms were especially prominent on this list since they had the capacity to deal with large machines. Second, new factories were created from scratch. The president of Chrysler, K. T. Keller, suggested that the army build an arsenal specifically for tank production, so in August 1940, Chrysler was contracted to erect and manage the enormous new Detroit Tank Arsenal. The original plan was to manufacture 100 tanks per month, but the facility was designed for expansion, and by September 1941, the monthly production goal had been increased to 750 tanks. The work force there grew from 230 at the time of Pearl Harbor in December 1941 to 5,000 a year later. The Detroit Tank Arsenal would eventually manufacture more than 25,000 tanks during the war—as many as all the German tank plants combined.




[image: When the Armored Force was formed in July 1940, its most numerous modern tank was the M2A4 light tank, which had entered production only in 1940. It was based on the lessons of the Spanish Civil War and armed with a 37mm gun instead of the machine guns found on previous infantry light tanks and cavalry combat cars.]




Beyond the mobilization of industry, the other issue was the type of tank needed by the army for the new divisions. At the time, nearly all of the U.S. Army inventory consisted of light tanks, and the only type of tank in mass production was the M2A4 light tank. The Spanish Civil War had raised questions about the viability of these poorly armored and weakly armed tanks. The Germans had made extensive use of light tanks in their blitzkrieg campaign in Poland and France, and the U.S. Army decided that it would have to make do with light tanks as the basis of the new armored divisions for the time being, even if they should be replaced with medium tanks as soon as possible. As an expedient, more armor was added to the M2A4 light tank, resulting in the M3 light tank, which entered production in March 1941 at the American Car & Foundry Plant in Pennsylvania, the first of the newly converted industrial tank factories. The M3 light tank, later nicknamed the Stuart by the British Army, would form the core of new American tank units in 1941–42.





AMERICAN BLITZKRIEG


The U.S. Army’s future tank needs were heavily shaped by the emerging tactical doctrine, the American equivalent of Germany’s blitzkrieg. Until 1940, the army’s tanks had been primarily viewed as infantry-support weapons. As in World War I, they were intended for use in small units to support the advance of infantry by helping to eliminate machine-gun nests and other enemy defenses. Infantry-support tanks needed armor protection against likely enemy weapons, and they needed tank weapons suitable for destroying typical enemy defenses such as machine-gun nests, antitank guns, and pillboxes. The M3 light tank was not especially suitable for the modern infantry role since its armor was too thin to resist the German 37mm antitank gun, and its 37mm “squirrel shooter” was not especially useful against entrenched enemy infantry or antitank guns.


Although infantry support was the traditional role assigned to tanks, visionary thinkers in the 1920s and 1930s had begun to consider the use of the tank as a mechanized equivalent of the cavalry with an independent role on the battlefield. Instead of being tied to the infantry, large tank units could use their mobility to punch through enemy lines and charge deep into enemy territory, encircling and annihilating enemy defenses. The culmination of these debates was evident in the Wehrmacht’s new panzer divisions. In contrast to some tank enthusiasts who saw the armored division primarily as a tank formation, the Wehrmacht saw it as a combined-arms team. The panzer was the centerpiece of the panzer division, but the panzer regiments were supported by panzergrenadier (armored infantry) regiments, as well as by a motorized artillery regiment. Panzers alone were vulnerable to enemy infantry and antitank guns, but a careful blend of tanks, infantry, and artillery made a much more versatile formation. The Wehrmacht hoarded nearly all of its armored vehicles into the new panzer divisions and rejected the French practice of allotting a large fraction of its tank force to the infantry support mission. In the long run, this doctrine would prove to be a mistake. But in 1940, after the fall of France, it certainly seemed wise to follow the German example.




[image: The M3 medium tank finally became available in the autumn of 1941. The M3 medium tank was a novelty at the time, and public demonstrations of its power were popular during press junkets at Fort Hood, Texas, like this display by the 753rd Tank Battalion.]




As a result, the new U.S. Armored Force focused on the armored division. The existing tank battalions were consolidated into the division’s armored regiments, to which were added the other necessary ingredients such as mechanized infantry in half-tracks, self-propelled field artillery, and supporting arms. Gen. Adna Chaffee, the first head of the Armored Force and a prominent proponent of cavalry mechanization in the 1930s, saw the armored division’s role as that of a modern-day offensive cavalry force: “The role of the armored division is the conduct of highly mobile ground warfare, particularly offensive in character, by a self-sustained unit of great power and mobility . . . on missions either strategical or tactical, whose accomplishments will effect to the maximum the total destruction of the enemy.”




[image: A shortage of medium tanks forced the U.S. Army to use light tanks in their place. This 5th Armored Division exercise at the Desert Training Center in the Mojave Desert in September 1942 shows Company E of the 34th Armored Regiment with M3 light tanks—with the letter “M” for medium painted on the turret sides.]






[image: The M2 was quickly superseded by the marginally improved M2A1 medium tank, which used an enlarged turret and thicker 30mm armor on its vertical surfaces. It suffered from an archaic armament layout—a paltry 37mm gun in the turret—while the hull was festooned with four .30-caliber light machine-gun barbettes. Production did not start until December 1940, by which time it was clearly obsolete by European standards, and was halted after only ninety-four had been built.]




Since the main focus of the Armored Force was armored divisions rather than infantry tank battalions, the U.S. Army’s new medium tank design was shaped by the technical requirements of the armored divisions and not by infantry-support requirements. Infantry-support tanks of the time, such as the British Matilda and Churchill or Soviet KV, placed the accent on armored protection over mobility since the tank would be needed to directly confront enemy defenses. In contrast, the doctrine for the new armored divisions was patterned on traditional cavalry tactics. The infantry would accomplish the breakthrough of enemy positions, and only then would the armored division be committed to exploit the penetration and race deep into the enemy’s rear. Such tactics did not require especially heavy armor, but they did require excellent mobility. Tank engineering, like all engineering, is a matter of compromise. Too much armor, and the tank loses mobility. Too big a gun means a much larger and more expensive tank, leading to a vicious cycle of added armor weight, more horsepower to propel more armor, and so on. When the new U.S. Army medium tank was developed, the compromise occurred mainly in the area of armor since the tactics dictated mobility rather than defensive strength.




[image: The main technical flaws of the M2 medium tank—pictured here during 1st Armored Division war games at Fort Knox in 1941—were its inadequate armor and its cramped turret. Nevertheless, it remained in service through 1942.]




In terms of firepower, the U.S. Army sought a good dual-purpose gun able to fire a potent high-explosive round to deal with most targets as well as an antitank round to tackle the occasional enemy tank. Tank-versus-tank fighting was not regarded as a primary mission of the American armored division since it did not seem to be a particularly common occurrence on the modern battlefield. The U.S. Army knew of few large confrontations of German and French tanks in the 1940 campaign and saw this as a model of future warfare. In this respect, the army was mistaken, but intelligence on the 1940 French campaign was poor.


These tactical developments formed the basis for the design of the U.S. Army’s first significant medium tank, the M3. Confusingly, the army used the model (M) designations across a wide range of weapons: for example, the M1 rifle, M1 105mm howitzer, M1 155mm howitzer, and so on. In the case of tanks, there was the M3 light tank and the M3 medium tank. When the British Army began receiving U.S. tanks under the Lend-Lease program in 1941, they avoided this confusion by naming the tanks after American Civil War generals. So the M3 light tank was named the Stuart after the Confederate cavalry general J. E. B. Stuart, while the M3 medium tank was named the Lee in its basic American version and the Grant in a modified version that used a British-designed turret. The U.S. Army did not use these names during World War II, though they did become popular after the war. Hence, the M4 medium tank is far better known by its British name, the Sherman, than by its American designation. (This book makes use of the British names for convenience and because of their popular use since 1945.)




[image: The backward state of the U.S. Army’s equipment is nowhere more evident than in this view of 1st Armored Division exercises at Fort Knox in 1941. In the lead is an M2A1 medium tank followed by an even more weakly armed “Mae West” light tank.]






[image: Production of the new M2 medium tank began at Rock Island Arsenal in the summer of 1939, shortly before the outbreak of the war in Europe. The design was so fundamentally flawed in concept that it was cancelled after only eighteen were built. This one is on summer exercises with the 67th Infantry (Tanks) at Fort Benning in 1940.]




Besides the M designation, Ordnance also used the temporary T designation for pilot models of weapons. For example, the Sherman pilot was called the T6 before it was type-classified standard as the M4. Once a weapon had a standardized M number, experimental variants within the series received an E suffix. So for example, the pilot of the M4 with the T23 turret and 76mm gun was the M4E6.





KINDERGARTEN TANK


Design of the new M3 medium tank began in July 1940 in the wake of the French defeat. An air of crisis existed in the U.S. Army over the lack of modern equipment, and design of the new medium tank was rushed. The army wanted a modern medium tank—now. There were two clear demands to the Ordnance engineers at Aberdeen and Rock Island: the tank had to have at least two inches of frontal armor to protect against the German 37mm antitank gun, and it needed a 75mm gun capable of firing a worthwhile high-explosive round. Ideally, most American tankers wanted a design comparable to the most powerful German tank of the day, the PzKpfw IV. This tank was armed with a short 75mm gun in a turret, along with a single machine gun mounted in the hull for self-defense and a second machine gun in the turret, coaxial with the main gun, which was used against targets too small to attack with the main 75mm gun.




[image: Although the M3 medium tank was a major improvement over the M2A1, some Ordnance design features were remarkably shortsighted. The M3 tank turret was surmounted by yet another turret housing a .30-caliber light machine gun that was difficult and awkward to operate.]




Ordnance had no experience building turrets capable of housing a 75mm gun. They were not certain how large the turret ring would need to be to withstand the recoil forces and had not developed a recoil system compact enough to fit inside a tank turret. In addition, they were leaning toward the use of a cast-steel turret to speed up tank production, but industry had yet to prove the ability to manufacture such a large armor casting. These issues could have been solved with time, but in the crisis atmosphere of the summer of 1940, there was no time to experiment. An old engineering adage sums up this design dilemma: “The engineer’s triangle is inescapable: good, fast, cheap. Pick any two.” The U.S. Army wanted a tank fast and cheap; it wasn’t as good as many wished.


British officials began arriving in Washington with order books in hand, wishing to buy tanks to make up for those lost in France in 1940. So there was pressure not only from the U.S. Army for tanks, but also from Britain. The British had an immediate requirement for 3,650 medium tanks, about six times what the U.S. had manufactured in the entire previous decade.




[image: This wooden mock-up of the M3 was built out of wood at Aberdeen Proving Ground and shows its basic features compared to the obsolete M2A1 medium tank. A 75mm M2 gun is mounted in the right sponson in place of the extravagant machine-gun barbettes of the M2A1, and a cast turret has been used in place of the angular plate-steel turret of the M2A1 to speed production.]






[image: The evolutionary link between the M3 medium tank and the earlier M2 series was the experimental T5E2 medium tank. Built in the summer of 1940, the T5E2 attempted to give the M2 more firepower by adding a 75mm howitzer in a side sponson, patterned after the French Char B1 bis tank. That gun was too weak for tank fighting, however, and the sponson mount did not provide enough traverse to defend the tank adequately.]




As a result of these demands, Ordnance proposed a hybrid design patterned after the French Char B1 battle tank, which placed the main 75mm gun in a sponson on the right side of the hull to fire high-explosive, while a small turret armed with a 37mm gun provided antitank firepower. The original design was a land battleship festooned with numerous machine guns, a throwback to the infantry tanks that Ordnance had been designing for the past two decades. The Armored Force immediately insisted that the excessive machine guns be dumped, though a few remained, including a cumbersome machine-gun cupola for the tank commander on top of the 37mm gun turret and a pair of fixed hull machine guns in front of the driver. The hull and powertrain were based on the earlier M2A1 medium tank, which was by now a dependable design from an automotive standpoint. The M3 medium tank was far from an optimal design, having a clumsy armament solution and other slapdash design features. But it could be designed and manufactured quickly. Detail design was completed in January 1941, and the first prototype was assembled at Rock Island Arsenal in March 1941, barely nine months after the program was started. Serial production began in June 1941, and eventually, five plants were involved in its manufacture.




[image: This is the first M3 medium tank completed at Rock Island Arsenal in March 1941. Series production was undertaken at five industrial plants starting in June 1941.]




Another problem beset the early tank program: the need to ramp up production from a few hundred medium tanks per year to more than 10,000. At the outset of the war, the army planned to raise 216 divisions, including 61 armored divisions. At nearly 400 tanks per division, this entailed the manufacture of 25,000 tanks, plus additional tanks for training and attrition—not to mention that Britain was buying large numbers of tanks and the U.S. had further Lend-Lease commitments. When President Roosevelt prepared his “arsenal of democracy” speech to lay out America’s enormous wartime goals, he asked Ordnance for their recommendations. The plans were for an astonishing 45,000 tanks in 1942 and 75,000 in 1943. On top of this, the army was planning to field 200 tank destroyer battalions, requiring substantial production of these armored vehicles as well.


In August 1941, Maj. Gen. Jacob Devers replaced the ailing Gen. Adna Chaffee as head of the Armored Force. Devers was not happy with the claptrap and hasty M3 design and insisted that production be limited to 750 tanks before switching over to a more acceptable single-turret design. Devers preferred the new M7 tank being developed at Rock Island Arsenal. This started off as a light tank to replace the inadequate M3 light tank and was armed with the British 6-pounder, known as the 57mm in its U.S.-manufactured version. Devers thought the M7 could become a universal tank, replacing both the light and medium tanks. While an intriguing idea, M7 development was not far enough along for this to occur in 1942.




[image: This is a good example of the initial configuration of the M3 medium tank with the early M2 75mm gun.]






[image: Gen. Jacob Devers favored adopting the new M7 tank over an M3 replacement since he felt it could serve as a universal tank replacing both the M3 light and M3 medium tanks. It took another year to develop the M7, which grew into an overweight medium tank inferior to the Sherman and was cancelled before production began.]






[image: The M3 continued to evolve during production. This M3 on exercise on Perham Downs in England in December 1942 shows the later-production con figuration with the lengthened M3 75mm gun, deleted side doors, and the counter-balance under the 37mm gun indicating that the tank has been fitted with gun stabilization.]




Senior army leaders, under pressure from Roosevelt’s ambitious tank program, overruled Devers. The army wanted an adequate tank now, not a perfect tank sometime in the indefinite future. As a result, the M3 medium tank was produced in far larger numbers than originally planned and remained in production even after the start of M4 Sherman production simply to fill out the outrageously high demand for medium tanks.


The British were in the same predicament as the U.S. Armored Force. They did not like the M3 medium tank since it didn’t fit comfortably into their usual scheme of infantry and cruiser (cavalry) tanks. But the British Army in the North African desert was desperate for tanks and took what it could get. A British tank specialist in 1942 commented that “the battle of Waterloo may have been won on the playing fields of Eton, but this war will be won on the drawing boards of Detroit.”


The British Army insisted on one major change, a modified turret with a bustle to house the tank radio near the commander and without the preposterous machine-gun cupola on the roof of the turret. The version with the British-designed turret was called the Grant while the M3 in its original American configuration was called the Lee. This program started an important interplay between American and British tank experts, with the British trying to impart their hard-won battlefield experience to the Americans in the hope of getting better tanks. The American response was as varied as the many individuals involved in the process. Many U.S. tank engineers, who were familiar with the dismal quality of British tank design, were wary of accepting British advice. American Ordnance officers with the advantage of overseas tours in North Africa to learn the lessons from seasoned British tankers were far more solicitous of British advice. One way or the other, British influence began to creep into U.S. tank design. The bustle-mounted radio in the Grant led to the U.S. Army’s decision to mount the radio in the next U.S. medium tank, the M4 Sherman, in the bustle. One of the most important innovations in U.S. tank gunnery, the switch from periscopic sights to telescopic sights in the autumn of 1942, was largely forced on the U.S. Army by the British.


As the Pearl Harbor panic gradually subsided in 1942, the manic American military programs gave way to more sober plans. In May 1942, the army trimmed back its plans to 187 divisions with 47 armored divisions. As 1942 wore on, the armored divisions were cut to 26, then to 20 by the end of the year; the size of the tank contingent in each division was also reduced. The U.S. Army would form 16 armored divisions during the course of the war instead of the original plan for 61, although some 70 separate tank battalions that had not been included in the original plans eventually were organized. Industrial realities also affected the army’s plans, and in September 1942, the enormous demand for steel by the U.S. Navy’s shipbuilding program led to reductions in the 1942 and 1943 tank programs. Instead of the 120,000 tanks announced by President Roosevelt, the actual programs resulted in the production of about 24,000 light, medium, and heavy tanks in 1942 and 29,500 in 1943. While this production was only about half of Roosevelt’s original scheme, it represented a hundredfold increase in U.S. tank production since 1940, an astonishing industrial accomplishment.


The M3 medium tank came as quite a shock when first issued to the new U.S. armored divisions because of its sheer size compared to the more familiar light tanks. It was soon dubbed “the Iron Cathedral” for its ungainly height. It was widely used for training by the army but would see very little combat in American hands. The most important role that the M3 medium tank played in U.S. tank development was that it helped create a U.S. tank industry.





THE SCHOOL OF TANK TECHNOLOGY


The M3 medium tank was the kindergarten for the tank industry as well as for the army. All of the plants manufacturing it were new to the tank business and needed time to become acquainted with the unique demands of handling armor steel, tank guns, and many other new components. Besides training the factories in tank production, the M3 medium tank established the first widespread collaboration between the design engineers in U.S. government arsenals and the engineers in private industry. American tank engineering experience up to 1941 rested on a handful of teams at Rock Island Arsenal and Aberdeen Proving Ground who could not possibly cope with the scale of tank development and manufacture now being undertaken. The obvious solution was to cooperate with the vast pool of trained automotive and railroad engineers available in the industry, but it took months, if not years, to bring them up to speed on tank technologies like armor plate and guns. Soon engineers from Chrysler, Pullman Car, American Locomotive, and many other firms were designing key components of American tanks and in some cases entire tanks. Much of this process evolved during the production of the M3 medium tank in 1942–43.




[image: Ordnance contact with French engineers in 1939–40 opened American eyes to the possibility of using large armor castings as a method to expedite production. After proving casting techniques on the M3 medium tank turret, Ordnance next turned to designing an entire hull casting for the M3A1 medium tank. At the time, this was the world’s largest steel armor casting.]




The enormous requirements of both the U.S. and British armies for medium tanks quickly caused bottlenecks, especially regarding powerplants. The M3 medium tank was powered by a Continental radial gasoline engine derived from the Pratt & Whitney aircraft radial engine widely used in U.S. training aircraft. The U.S. War Production Board allotted various levels of priority to scarce industrial resources, and tank production usually came out below the aircraft industry in priority. As a result, new sources of tank engines had to be developed swiftly. William Knudsen, the chief of war production, turned to the “big three” automobile firms, Ford, General Motors, and Chrysler, and asked them to design a 500-horsepower tank engine from available resources as fast as possible. No obvious commercial sources existed since tank engines had to be significantly more powerful than truck engines and at the same time much smaller than ship and locomotive engines. As a result, the auto plants came up with some ingenious solutions. The M3A3 and M3A5 medium tanks used a pair of two General Motors diesel bus engines mated by a common drive train. The M3A4 had the even more unusual Chrysler A57 “multi-bank” engine that consisted of five small gasoline bus engines mated together in a star pattern with a common drivetrain. Ford offered their GAA, a new lightweight aircraft engine that had been rejected by the U.S. Army Air Force because of its technical immaturity. It was so plagued with problems that it did not go into series production for the M3 medium tank family. But once it reached maturity in 1944, it became the U.S. Army’s preferred tank engine, eventually powering the M4A3 Sherman and M26 Pershing tanks.




[image: The M3A1 used a large, single-piece casting for its hull. This did not completely replace riveted or welded hulls since industrial casting capacity did not exist in 1942–43.]




Besides the propulsion innovations, American industry was new to the fabrication of tank armor. Until 1941, all U.S. tanks were constructed from riveted armor plate. Riveting was a well-established industrial practice offering excellent strength. It had some significant military drawbacks, however, since the holes in the armor plate were potential weak points, especially as armor became thicker. Rivets posed a combat hazard because when hit, the portion inside the tank could sheer away and propel around inside the tank like a projectile. While some expedient solutions were developed to minimize the hazards of rivets in combat, other technologies were sought to deal with the thicker armor plate now demanded. Two technologies came to the fore, casting and welding. Casting had been widely used in U.S. industry for many decades, but the casting of armor steel was relatively new. The M3 medium tank was the first mass-produced American tank to use a cast turret, and many other components were cast as well. It took far less time to cast a complex structure than to fabricate it out of multiple plates of steel, making casting attractive under the time pressures imposed by the war. On the other hand, American industry had limited casting capacity, so casting represented only a partial solution to the tank manufacturing process. The most ambitious casting effort on the M3 medium tank project was the M3A1 version of the tank, whose entire upper hull was made out of a single large armor casting.




[image: Another of the innovations pioneered by the M3 medium tank was the use of welding to replace riveting on tank armor. The M3A3 used a welded hull and was powered by a GM 6046 diesel engine instead of the gasoline engines used in the M3 and M3A1 versions.]




The other innovation in tank construction was the introduction of welding, which was used on the hulls of the M3A2 and M3A3. Although industry widely used welding at the time, welding of armor plate presented a significant challenge. Very hard armor steel with a high carbon content posed a real problem because the welds did not withstand shock very well and would crack when hit by an enemy projectile. Designers gradually developed solutions using various alloy combinations—for example, by adding the alloy molybdenum to the steel armor, which resulted in a good balance between hardness, the ability to handle shock, and the ease of welding. Luckily for the United States, molybdenum was abundant; unluckily for Germany, its nearest supplies were in Finland and Norway.





STRANGER IN A STRANGE LAND


Ultimately, the M3 medium tank saw far more combat in foreign hands than with the U.S. Army. Of the 6,258 tanks built, almost 70 percent were diverted to other armies under the Lend-Lease program. The first shipments of M3 medium tanks to Britain and the Soviet Union began in late 1941.


The Grant tank first arrived in North Africa at the end of 1941 to rebuild the British Army after its heavy losses to Rommel’s Afrika Korps in the Operation Crusader battles in November 1941. Unlike the U.S. Army with its light and medium tanks, the British Army categorized tanks by their two principal missions: the cruiser tanks in the armored divisions and brigades oriented toward defeating panzers, and infantry tanks oriented toward close support of the infantry. The British Army categorized the Grants as cruiser tanks even though they did not fit either category comfortably, lacking the armor of infantry tanks and the speed of cruiser tanks. However, British losses in Africa and lingering problems with British tank designs made the Grants a welcome addition to the British arsenal. In spite of its awkward armament configuration, the Grant represented a major increase in firepower for the beleaguered British tank regiments. British cruiser tanks at the time were armed initially with the 2-pounder and later the 6-pounder guns, which provided excellent antiarmor performance but no high-explosive punch. This became a serious drawback in the desert war because Rommel’s tactics skillfully combined antitank guns with the small panzer force. The German antitank guns, such as the PaK 38 50mm, were small targets and nearly impossible to knock out by tank guns firing armor-piercing shot. The Germans often used the 88mm Flak gun in an improvised antitank role in the desert because of its long-range accuracy and tremendous power. The 88mm Flak gun could stand off at a great distance—2,000 yards or more—and still wreak havoc with the British tank forces. The Grant offered an antidote to the antitank gun threat since it could fire an effective high-explosive projectile that had a much greater chance of disabling an antitank gun.




[image: The British Army favored the version of the M3 medium tank with their own turret design but ended up with some that had the American turret, which they called the General Lee. This is one at a training center in Egypt in 1942. MHI]




As important as its firepower advantages, the Grant also proved more durable than existing British designs. The British tanks of the period were notoriously unreliable and suffered unacceptably high breakdown rates. British industry was stretched too thin, and tanks had a lower priority than aircraft and warships. The haste of British tank design did not leave enough time for testing and correcting flaws, resulting in a lack of durability. Some taste of this problem is evident from the title of the best history of British tank design, The Great Tank Scandal. In contrast, the Grant was based on components that had been in development for more than five years. The chassis and powertrain were improved versions of the design used on the failed M2 and M2A1 medium tanks, but the real problem with these older designs lay in the armor layout and armament, not the chassis. As a result, by the time the M3 medium tank entered production, vigorous testing had wrung most of the bugs out of the automotive components.




[image: The Lee tank was accompanied by a U.S. Army Ordnance team to assist with any technical problems. The American officer second from the right is Col. G. B. Jarrett, who played an important role in technical intelligence during the war and later founded the Ordnance Museum at Aberdeen Proving Ground. MHI]




The British first committed the Grants to action in May 1942 during the Gazala battles. In May 1942, British units had 167 Grants with the Eighth Army’s 1st and 7th Armoured Divisions and more in Egypt equipping other units or being used for training or reserve. This made it the second most common tank in the armored divisions, compared to 257 British-built Crusaders and 149 American-built Stuart light tanks. At the time, the Grant represented one of the best tanks in the desert, offering better antitank punch than the 50mm gun on the German PzKpfw III and better armor protection. In spite of the new Grant tanks, the May–June Gazala battles went badly for the Eighth Army. The problems were not technical, but tactical. The Afrika Korps continued to display greater combat effectiveness in spite of technical and numerical shortcomings because of better tactics. The Grant performed well during the battle, and its 75mm gun proved an unpleasant surprise for the Germans in numerous encounters. The August fighting at Alam Halfa again saw the Grant as one of the mainstays of the British armored force, with 164 Grants among the 713 tanks in the forward-deployed units. On the German side, the Alam Halfa battle represented the arrival of the long-barreled 75mm gun on the PzKpfw IV Ausf. F2 tank, an echo of the arms race taking place on the Russian front since 1941 and a better tank than the Grant. This was the last time the Grant would be the principal British cruiser tank. In the autumn of 1942, a dynamic new leader, Lt. Gen. Bernard Montgomery, arrived, along with the first shipments of the new American M4A1 Sherman tank. The Sherman had all of the advantages of the Grant, including its 75mm gun and its automotive dependability, but none of its vices, such as the awkward gun configu-ration or excessive silhouette. When the second battle of El Alamein started on October 23, 1943, the British armored forces included 270 Shermans and 210 Grants. The Grant remained in service as a battle tank through the end of the Tunisian campaign in May 1943, but in dwindling numbers.




[image: The Grant tank was the M3 medium with the British-designed turret, which had a rear bustle to place the radio near the tank commander, as was standard British practice. This particular Grant belongs to the Royal Scots Greys, who in September 1942 were reequipping in Egypt after fighting against the Vichy French in Syria. AUSTRALIAN WAR MEMORIAL PHOTO 025033]






[image: “A Grave for Seven Brothers” was allegedly the Russian nickname for the M3 medium tank in Red Army service. While not up to the standard of the T-34, the M3 medium tank was still a worth-while combat vehicle compared to some of the wretched Soviet tanks of the time.]




In all, Britain received 2,855 Grants and Lees through Lend-Lease, which amounted to 45 percent of total M3 medium tank production. With the arrival of the more modern Sherman, the British deployed most of their Grants to secondary theaters or dumped them on Commonwealth units. Nearly 800 were delivered to units in Australia and about 900 to India. They remained in combat use in the Pacific theater, performing admirably in the fighting in Burma in 1944–45.


Another British offshoot of the Grant/Lee family was the Canadian Ram tank. In 1941, plans were underway to extend M3 medium tank production to the Montreal Locomotive Works owned by the American Locomotive Company in Schenectady, New York, which was already producing tanks for the U.S. Army. Before this began, the British convinced their Canadian colleagues that the M3 medium tank design was unacceptable and should be redesigned with a single turret to better conform to British cruiser tanks. Designated as the Ram cruiser tank, it used the lower hull and automotive components of the M3 medium tank, with a new cast upper hull and turret. Unfortunately, the Canadians followed British advice on the armament and kept the narrow sixty-inch turret ring of the M3 medium tank since it was compatible with the British 2-pounder. More far-sighted Canadian officers had recommended an enlarged turret ring to accommodate a bigger gun, but as in the United States, the delirium for maximum production overrode the desire for a better design. By the time the Ram was ready for production in December 1941, it was obvious that the 2-pounder was inadequate. Only fifty Ram Is were built with this weapon before production switched to the Ram II with the more powerful 6-pounder (57mm) gun then being adopted on British cruiser tanks like the Crusader. Although the 6-pounder offered antiarmor performance as good as the American dual-purpose 75mm gun, it offered poor high-explosive performance, and a high-explosive round was not yet available. So once the Ram II was ready for service, the Grant had already demonstrated the advantages of the dual-purpose 75mm gun. As a result, none of the Rams saw combat in World War II as battle tanks, though some were used in other roles, such as turretless Ram Kangaroo infantry carriers, Badger flamethrowers, and Ram artillery observation posts. The sad outcome of the Ram program was a reminder that the success of the Sherman was not preordained. The British had also tried to convince the Americans to shift to the 6-pounder on the Grant follow-on tank—advice that was fortunately ignored.
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The first American tank design to enter
mass production was the Ford Three-Ton
Model 1918, of which 15,000 were
ordered. This small tankette was armed
with a single machine gun, and although

afew were delivered to France before the
armistice, none saw combat in World War
. The production contract was cancelled
after only fifteen were completed.






OEBPS/Images/chpt_fig_031.jpg
The backward state of the U.S. Army’s equipment is nowhere more evident than in this view of 1st Armored Dif
Fort Knox in 1941. In the lead is an M2A1 medium tank followed by an even more weakly armed “Mae West" light tank.
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OEBPS/Images/chpt_fig_023.jpg
German tanks of 1940, like the PzKpfw IV seen here, had few technological advantages over their French adversaries, but the
Wehrmacht's tactical doctrine was more advanced. The PzKpfw IV was armed with a short 75mm gun and was the benchmark for
American tank design in 194041 when the Sherman tank was first conceived.






OEBPS/Images/chpt_fig_030.jpg
. 2 ST
The main technical flaws of the M2 medium tank—pictured here during 1st Armored Division war games at Fort Knox in 1941—
were its inadequate armor and its cramped turret. Nevertheless, it remained in service through 1942.
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Production of the new M2 medium tank
began at Rock Island Arsenal in the
summer of 1939, shortly before the
outbreak of the war in Europe. The
design was so fundamentally flawed in
concept that it was cancelled after only
eighteen were built. This one is on
summer exercises with the 67th Infantry
(Tanks) at Fort Benning in 1940.
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After purchasing a British Vickers six-ton
tank, Rock Island Arsenal used the
lessons from this design to build ten
M2A1 light tanks in 1935. It was armed
with a .50-caliber heavy machine gun as
its principal antitank weapon with a
coaxial .30-caliber light machine gun.
This tank of the 66th Infantry is seen on
exercise without its weapons.
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Ordnance contact with French engineers in 1939-40 opened American eyes to the possibility of using large armor castings as a
method to expedite production. After proving casting techniques on the M3 medium tank turret, Ordnance next turned to designing
an entire hull casting for the M3A1 medium tank. At the time, this was the world’s largest steel armor casting.
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The T-34 was secret until the German
invasion of June 1941, when its
appearance shocked the Wehrmacht
and led to the development of the
Panther, which entered combat two
years later in the summer of 1943.
Many, like this one, were found
abandoned or broken because of

the poor training of the Red Army

in 1941,
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The M3 continued to evolve during pro-
duction. This M3 on exercise on Perham
Downs in England in December 1942
shows the later-production configuration
with the lengthened M3 75mm gun,
deleted side doors, and the counter-
balance under the 37mm gun indicating
that the tank has been fitted with gun
stabilization.
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Three types of tanks were manufactured in the United States in 1918-19: the tiny Ford Three-Ton Tank Model 1918, the Si
Tank Model 1917, and the large Mark VIl “International” tank patterned on British designs.
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The French Army in 1940 was well
equipped with modern tanks like the Char
B1 bis seen here, but their organization
and doctrine were not as successful as
the Wehrmacht's. As a result of French
attempts to license the manufacture of
tanks in the U.S. in 1939-40, the U.S.
had good information on the Char B1 bis,
which inspired the M3 medium tank.
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Gen. Jacob Devers favored adopting the new M7
tank over an M3 replacement since he felt it could
serve as a universal tank replacing both the M3 light
and M3 medium tanks. It took another year to
develop the M7, which grew into an overweight
medium tank inferior to the Sherman and was
cancelled before production began.
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The M3A3 used a welded hull and was powered by a GM 6046 diesel engine instead of the gasoline engines used in the M3
and M3A1 versions.
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Because of the unreliability of the Christie Iank Rock Island Arsenal proceeded to develop its own deslgn as the M1 convemble
medium tank, seen here during Third Army maneuvers at Fort Benning, Georgia, in April 1940. Only eighteen were built, and they
were the only significant medium tanks manufactured by the U.S. Army in the 1930s.
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The M3A1 used a large, single-piece casting for its hull. This did not completely replace riveted or welded hulls since industrial
casting capacity did not exist in 1942-43.
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The U.S. Army ordered 4,440 Six-Ton
Tank Model 1917s, the American copy

of the Renault FT, but only 950 were
actually manufactured in 1918-19 before
the contracts were cancelled. These

tanks formed the bulk of American tank
units well into the 1930s and were used
as training tanks by the Canadian Army
in the early 1940s.






OEBPS/Images/chpt_fig_037.jpg
This is a good example of the initial
configuration of the M3 medium tank
with the early M2 75mm gun.
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The fall of France led to the establishment of the U.S. Army’s Armored Force in July 1940. The 7th Cavalry Brigade (Mechanized)
at Fort Knox was used to form the core of the 1st Armored Division, and Gen. Adna Chaffee, the first head of the Armored Force, is
seen here to the left in front of most of the army's extant M2A4 light tanks.
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The first medium tank acquired after
World War | was the Christie M1931,
known as the convertible medium tank T3
in U.S. Army service. It had an advanced
spring suspension and was designed to
run on its wheels for high speed on roads
or on its tracks for cross-country travel.
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The Six-Ton Tank saw some overseas service in the 1920s, such as these serving with the U.S. Marine Corps Light Tank Platoc
East Coast Expeditionary Force, in Tientsin, China, in 1927.
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The Spanish Civil War of 1936-39 was the crucible of European tank technology prior to World War II. Germany provided its

machine gun-armed PzKpfw | to Franco’s Nationalist forces, where it proved to be too weakly armed to deal with the Soviet T-26
light tank seen behind it.
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The Lee tank was accompanied by a U.S. Army Ordnance team to assist with any technical problems. The American officer
second from the right is Col. G. B. Jarrett, who played an important role in technical intelligence during the war and later founded
the Ordnance Museum at Aberdeen Proving Ground. mH1
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The M3 medium tank finally became
available in the autumn of 1941. The M3
medium tank was a novelty at the time,
and public demonstrations of its power
were popular during press junkets at Fort
Hood, Texas, like this display by the
753rd Tank Battalion.
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A shortage of medium tanks forced the U.S. Army to use light tanks in their place. This 5th Armored Division exercise at the Desert
Training Center in the Mojave Desert in September 1942 shows Company E of the 34th Armored Regiment with M3 light tanks—
with the letter “M” for medium painted on the turret sides.
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The Christie T3 medium tank was never
popular in U.S. Army service because of its
technical problems. Two of the seven
purchased are seen here serving with the
67th Infantry (Tanks) during summer war
games.
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This is the first M3 medium tank completed at Rock Island Arsenal in March 1941. Series production was undertaken at five
industrial plants starting in June 1941.
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The Grant tank was the M3 medium with the British-designed turret, which had a rear bustle to place the radio near the tank
commander, as was standard British practice. This particular Grant belongs to the Royal Scots Greys, who in September 1942
were reequipping in Egypt after fighting against the Vichy French in Syria. AUSTRALIAN WAR MEMORIAL PHOTO 025033
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The Soviet T-26 light tank was a license
copy of the British Vickers six-ton tank,
but fitted with a larger turret and armed
with an excellent dual-purpose 45mm gun
derived from the German Rheinmetall
37mm antitank gun. The T-26 was so
successful that Franco's forces paid a
bounty for the capture of these tanks from
the Republican tank units. This trophy
served with the Spanish Foreign Legion
tank battalion alongside German PzKpfw
I tanks.
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The British Army favored the version of
the M3 medium tank with their own turret
design but ended up with some that had
the American turret, which they called the
General Lee. This is one at a training
center in Egypt in 1942. uHi
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When the Armored Force was formed in July 1940, its most numerous modern tank was the M2A4 light tank, which had entered
production only in 1940. It was based on the lessons of the Spanish Civil War and armed with a 37mm gun instead of the machine
guns found on previous infantry light tanks and cavalry combat cars.
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The first new tank developed after World
War | was the T1E1 light tank, seen here
on trials at Aberdeen Proving Ground in
1928. It was an archaic design that
offered little over the Renault FT and
never entered series production.
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The evolutionary link between the M3
medium tank and the earlier M2 series
was the experimental TSE2 medium tank.
Built in the summer of 1940, the T5E2
attempted to give the M2 more firepower
by adding a 75mm howitzer in a side K
sponson, patterned after the French Char g, sk |
B1 bis tank. That gun was too weak for 1 Masd | aaasaadl | dkee el
tank fighting, however, and the sponson
mount did not provide enough traverse to
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The last of the cavalry's combat cars
was the M2, which entered production in
1940. Its principal armament was the .50-
caliber heavy machine gun, a completely
inadequate weapon by 1940 standards.
Maj. Gen. George S. Patton used this
particular M2 when he commanded the
2nd Armored Division in 1942,
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This wooden mock-up of the M3 was built out of wood at Aberdeen Proving Ground and shows its basic features compared to the
obsolete M2A1 medium tank. A 75mm M2 gun is mounted in the right sponson in place of the extravagant machine-gun barbettes
of the M2A1, and a cast turret has been used in place of the angular plate-steel turret of the M2A1 to speed production.
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In addition to the Renault FT, the AEF
also received British Mk V and Mk V*
heavy tanks, which equipped the 301st
Heavy Tank Battalion, seen here near
St. Souplet in northern France on
Qctober 17, 1918.
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The Christie tank was license-manufactured in the Soviet Union but with locally designed turrets. The BT-5 cruiser tank was fitted
with the same 45mm gun turret as the T-26. These two Spanish Republican BTs were knocked out during the fighting along the
Ebro River in 1937.
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The M2 was quickly superseded by the
marginally improved M2A1 medium tank,
which used an enlarged turret and thicker
30mm armor on its vertical surfaces. It
suffered from an archaic armament
layout—a paltry 37mm gun in the turret—
while the hull was festooned with four
.30-caliber light machine-gun barbettes.
Production did not start until December
1940, by which time it was clearly
obsolete by European standards, and
was halted after only ninety-four had
been built.
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The first tank in widespread use with the
U.S. Army was the French Renault FT,
which served under the command of the
young Lt. Col. George S. Patton in its
initial combat in the Meuse-Argonne
campaign in France in September 1918.
Atotal of 514 Renault FT tanks were
received from France during World War I.
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The M1 combat car was the first American tank produced in significant numl
completed in 1935-37. Itis seen here in service with the 1st Cavalry during summer war games.
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e infantry switched to twin-turret versions, popularly dubbed “Mae Wests” by the tankers

Atter the short-lived M2A1 light tank, th
because of their two round turrets. This is an M2A2 light tank of the 1st Armored Division on exercise with the 1st Armored Division
at Fort Knox, Kentucky, in 1941.
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“A Grave for Seven Brothers” was
allegedly the Russian nickname for the
M3 medium tank in Red Army service.
While not up to the standard of the T-34,
the M3 medium tank was still a worth-
while combat vehicle compared to some
of the wretched Soviet tanks of the time.
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A shonage ol tanks obliged the American Expeditionary Force to call on the support of allied British and French tank units like this
British Mk IV tank, shown here training with the 107th Infantry Regiment of the 27th Division in 1918.
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Lessons from the Spanish Civil War led
the Soviet Union to develop a radically
more powerful tank design that emerged
in 1940 as the T-34. lts blend of high
mobility, thick armor, and a potent dual-
purpose 76mm gun made it the
benchmark for world tank design in the
first years of World War II.
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Although the M3 medium tank was a
major improvement over the M2A1,
some Ordnance design features were
remarkably shortsighted. The M3
tank turret was surmounted by yet
another turret housing a .30-caliber
light machine gun that was difficult
and awkward to operate.





