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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


[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.]




[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.]





AMERICAN BLITZKRIEG




[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.]




[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.]




[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.]





[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.]





KINDERGARTEN TANK



[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.]





[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.]




[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.]





[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.]









THE SCHOOL OF TANK TECHNOLOGY



[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.]




[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.]




[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.]





STRANGER IN A STRANGE LAND




[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]




[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]




[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.]
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[image: 2. SHERMAN MANUFACTURE AND DISTRIBUTION, 1942–45]


TANK, MEDIUM, M3

10 September 1942 revision


[image: TANK, MEDIUM, M3]


TANK, MEDIUM, M4A1

27 August 1942 revision
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[image: 5. ARMOR PENETRATION OF U.S. TANK GUNS]


TANK, MEDIUM, M4A3E8 (76MM)


[image: TANK, MEDIUM, M4A3E8 (76MM)]
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[image: 1. U.S. 1ST ARMORED DIVISION MEDIUM TANK STRENGTH IN TUNISIA, 1943]



[image: 2. U.S. FIFTH ARMY SHERMAN LOSSES IN THE ITALIAN CAMPAIGN, 1943–45]



[image: 3. U.S. FIRST ARMY SHERMAN STRENGTH AND LOSSES IN NORMANDY, JUNE–AUGUST 1944]



[image: 4. U.S. ARMORED DIVISION SHERMAN STRENGTH (75MM VS. 76MM) IN THE ETO, 1944–45]



[image: 5. U.S. 12TH ARMY GROUP SEPARATE TANK BATTALION SHERMAN STRENGTH (75MM VS. 76MM)]



[image: 6. U.S. 12TH ARMY GROUP SHERMAN STRENGTH (75MM VS. 76MM), 1944–45]



[image: 7. U.S. 12TH ARMY GROUP SHERMAN (76MM) LOSSES BY ARMY, 1944–45]



[image: 8. U.S. 6TH ARMY GROUP SHERMAN STRENGTH (75MM VS. 76MM)]



[image: 9. U.S. ARMY SHERMAN LOSSES IN THE ETO, 1944–45]



[image: 10. U.S. ARMY SHERMAN LOSSES IN THE ETO BY UNIT]
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[image: 11. DELIVERY OF M4A3E8 (76MM) TO ARMIES OF 12TH ARMY GROUP IN THE ETO, 1944–45]



[image: 12. U.S. ARMY SELF-PROPELLED TANK DESTROYER STRENGTH AND LOSSES IN THE ETO, 1944–45]



[image: 13. T26E3 (M26) PERSHING DEPLOYED STRENGTH IN THE ETO, 1945]
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Bibliographic Essay


THE U.S. ARMY HAS NOT been especially interested in the history of its weapons technology in World War II—or in the Cold War years either. The army’s excellent Green Book series of histories of World War II are focused on the army’s campaigns. Three volumes are devoted to Ordnance, but these are from an institutional perspective and do not offer a balanced look at the controversies of wartime tank development. This inattention is not confined to the history of tank programs; there is a similar gap in published histories of U.S. Army field artillery development, radar development, radio/communication development, and most other fields of technology. This is especially noticeable when comparing the army’s indifference to technological history to the air force and navy.

An even more glaring shortcoming can be seen in the preservation of historical artifacts, with the army’s collection of World War II tank and AFV designs rusting away at Aberdeen Proving Ground while the U.S. Air Force carefully preserves and displays its aircraft at Wright-Patterson Air Force Base. U.S. Army museums in the United States do not contain a single Sherman that was an actual combat veteran of World War II. “Cobra King,” the M4A3E2 assault tank that led Patton’s relief of Bastogne, is sitting as a gate guard in Vilseck, Germany, its true identity largely unknown outside a small circle of Sherman buffs. A combat veteran M4 tank knocked out in the Netherlands in the autumn of 1944 and formerly at the Overloon museum was recently sold off to serve as a memorial to the Canadian troops who fought at Ortona, Italy. Most of the Sherman tanks that served in the ETO were given away to NATO allies or expended as range targets during the Cold War.

Technical histories of the various armored vehicle programs of World War II were written by Ordnance after the war but never published. These are from its perspective, although AGF also published a rather modest history of its own involvement in armored vehicle development as well. The Ordnance histories are still available at the U.S. National Archives and Records Administration (NARA) at College Park, Maryland. For those readers not willing or able to travel to NARA for these documents, the next best thing is the superb series of books by Richard Hunnicutt, including his volume on the Sherman, which are heavily based on Ordnance records.

In view of the large number of photos used in this book, a few words about World War II photographic archives are necessary. Unless otherwise noted, all the photos in this book are official U.S. Army photos, primarily taken by the U.S. Signal Corps but also by the Ordnance Department, Armored Board, and other official organizations. The main Signal Corps collection was maintained at the Pentagon through the 1970s, then transferred to the Defense Audio-Visual Agency in Anacostia in the 1980s, and finally to NARA, where they currently reside as Record Group 111-SC. There are two main finding aids for this collection, a card collection, and a collection of bound photos Record Group 111-SCA, which formerly served as the primary finding aid when the collection was held at the Pentagon. The Signal Corps collection at NARA is not the only collection of army World War II photos though it is the most comprehensive; there are other collections at the U.S. Army Military History Institute at Carlisle Barracks, Pennsylvania, and at the U.S. Army Center for Military History at Fort McNair outside Washington, DC. All wartime army photos did not end up in the Signal Corps collection. So for example, some photos taken in the ETO can be found in the Office of War Information photo collection at NARA. Ordnance photos can be found primarily in the Ordnance records rather than photo collections at NARA, primarily in RG 165. NARA also has U.S. Navy and U.S. Marine Corps photo collections which contain a significant amount of photographic material on tanks in World War II. The U.S. Marine Corps Museum at Quantico also has a significant photographic record of U.S. Marine units in the Pacific in World War II.

The Patton Museum at Fort Knox has one of the richest collections of photographs dealing with U.S. tank development in World War II. Following World War II, various Ordnance offices at Aberdeen Proving Grounds dumped many of their records in the trash. Col. Robert Icks could not bear to see these unique photo records destroyed, and he collected what he could before they were destroyed. His collection is now preserved at the Patton Museum. Likewise, Richard Hunnicutt donated his very extensive collection of photos and documents to the Patton Museum, making it an especially fruitful location for research on U.S. tank history. The Military History Institute at Carlisle Barracks has a number of personal photo collections that were donated over the years that contain a good many unique World War II tank photos. The U.S. Military Academy at West Point also has some private collections, including the Bradley Collection, with photos not found elsewhere.

UNPUBLISHED DOCUMENTS AT NARA

National Archives and Records Administration II (NARA II) in College Park, Maryland, is the primary repository of U.S. government documents. The files are organized under record groups (RG), and fortunately, most of the major World War II U.S. Army record groups have finding aids located in the NARA II researcher’s room. The list below covers the principal record groups that I examined over the years while researching American AFVs.

Ordnance Department records are located in RG 156 and consist of several distinct subcollections. Entry 646A contains a large number of histories and studies compiled by Ordnance during and after the war, and provides a particularly handy survey of tank and weapons development. They are scattered throughout about 100 boxes (A709–809); the principal ones dealing with the Sherman tank and related subjects are listed below in more detail than the other record groups. Many of these can also be located in the Hunnicutt Collection at the Patton Museum at Fort Knox.

Entry 62 contains a large number of technical reports from various Ordnance facilities on testing and evaluation of AFVs during World War II, mainly at Aberdeen Proving Ground. A related series is in Entry 894, which consists of the corresponding tests by the Armored Forces Board at Fort Knox, and RG 337 Entry 87 on the Tank Destroyer Board at Fort Hood.

Entry 886 is the Ordnance Department Technical Information File, also known as the OKD File. This file contains the foreign technical intelligence collected by the Ordnance Department since 1918. Unfortunately, there is no finding aid at NARA, and since the collection is more than 500 archive boxes, this is a significant problem. RG 165 contains the files of the Military Intelligence Division, and I found the files dealing with 1930–39 to be particularly illuminating about the extent of U.S. knowledge of foreign developments in AFVs, armored tactics, and armored unit organization.

RG 377 and RG 338 contain records of the higher commands and their associated headquarters. The records of the AFV&W sections, also known as armored sections, are particularly useful. Some of these are also available in a condensed form in the published higher headquarters histories, such as those by the 12th Army Group, First Army, and Third Army.

For readers interested in combat records of tank units, RG 407 contains the main collection of unit after-action reports (AARs) for armored divisions, armored (tank) groups, and separate tank battalions. These vary considerably in size and quality, and a useful finding aid is available at NARA II. These provide detailed day-by-day chronicles of the units deployed to the ETO and the Pacific. Tank buffs will probably be surprised at how little detail is in these records regarding the tanks in the unit. For example, I went through most of the records of the 1st Armored Division from the time of the Kasserine battles, trying to track the introduction of the M4 Sherman and the replacement of the older M3 medium tanks. It may be a mild exaggeration, but I don’t think I ever saw the term M4 or M3 crop up in a single document, only the generic term “medium tank.”

Technical issues are far better covered in ordnance reports or in higher headquarters reports. For example, there is far more detail in the AFV&W section reports on issues such as sandbag armor for tanks than in the individual unit files. Likewise in the case of separate tank battalions, the records of the armored (tank) group headquarters are often better on these issues than the individual battalion records since these commands were often coordinating such programs amongst their attached tank battalions and so sometimes have summary reports on the programs. It’s also worth noting that these unit histories seldom contain any photos of the unit, with some very rare exceptions.



RG 156 (Entry 649A) Office of Chief of Ordnance, Technical Division

37mm Gun Motor Carriages (1962)

37mm Tank Guns

3-Inch Gun Motor Carriages

57mm Gun Motor Carriages (1958)

75mm Gun Motor Carriages (1945)

75mm Howitzer Motor Carriages (1945)

76mm Gun Motor Carriage T70, 90mm Gun Motor Carriage T71

90mm Ammunition Design, Development (Special report No. 103, 1945)

Armor Plate, Development and Production 1940–1945

Combat Vehicles, Series V, Study No. 2; The Armistice Period 1919–1940; The Tank From WWI to 1939

Development History of 76mm Gun Motor Carriages

Development of the US Medium Tanks M3 & M4 (1943)

Documentation Project report No. 45 on Medium and Heavy Tanks, Vol. 1: Medium Tanks

Documentation Project report No. 45 on Medium and Heavy Tanks, Vol. 2: Heavy Tanks

ETO Report, Fires in Tanks: Gas vs. Diesel Engines (1943)

Evolution of American and German Medium Tanks (January 1943)

Heavy Anti-Tank Carriages (1944)

Heavy Tanks and Assault Tanks

History of Tank development by Ordnance Department in World War II

History of Tank Guns (October 1944)

History of the Heavy Tanks M6

History of the Medium Tank M4 (76mm)

History of the Medium Tank T20 Series

Hypervelocity Development, Guns and Ammunition

Light Tank T7 Series

Mine Exploder Mission to ETO 4 April 1944–19 October 1944.

New Tanks and Gun Motor Carriages (January 1946)

New Tanks for 1944 (July 1943)

Record of Army Ordnance Research and Development, Tank Development 1940–45

Record of Development of Gun Motor Carriages from 1 July 1944 to 20 March 1945 (1945)

Record of Developmental and Experimental Ordnance, Vol. 1, Tanks

Record of the Development of Combat Vehicles from 1 Sept 42 to 30 Jun 44 (1944)

Self-propelled Artillery and Anti-Tank Guns (1958)

Special Mission New Weapons & Demonstration Board in ETO & NATO (1944)

Statistical Summary of Accomplishments, Tank Automotive Material (1945)

Summary Report of Acceptances, Tank-Automotive Material 1940–1945

RG 156 (Entry 894) Records of Armored Force Board, Ft. Knox

RG 160 Records of the Headquarters, Army Service Forces

RG 165 US Army Military Intelligence Division

RG 331 6th Army Group, G-3 Records

RG 331 Records of Headquarters, Supreme Headquarters Allied Expeditionary Force

RG 331 Headquarters, 12th Army Group Special Staff, Ordnance Section

RG 331 Headquarters, 12th Army Group Special Staff, Armored (AFV&W) Section

RG 337 Headquarters, Army Ground Forces

RG 337 Headquarters, Army Ground Forces, Requirements Division

RG 337 Records of Tank Destroyer Board, Ft. Hood

RG 337 Records of Armored School

RG 337 Records of Cavalry School

RG 338 Records of US Third Army 1945–47

RG 338 Records of US 12th Army Group 1945–47

RG 338 Headquarters, ETO US Army, Armored Vehicles Section Ordnance Section

RG 338 AFV&W Section, Headquarters, European Theatre of Operations US Army

RG 338 Headquarters, G-3, First US Army Group

RG 338 Headquarters, 12th Army Group

RG 338 Headquarters, Armored Force

RG 407, Headquarters, 12th Army Group, Armored Section

RG 407, US Army ETO, US Armored Division, Armored Group, Tank Battalion, Tank Destroyer Battalion after-action reports

PERSONAL COLLECTIONS

Besides the formal organizational histories, a number of generals have donated their personal collections of documents to various archives. Gen. Lesley McNair was killed in action at the start of Operation Cobra on July 25, 1944, so researchers are obliged to scour through Army Ground Force headquarters documents for his correspondence. Jacob Devers left his papers to the archives of the York County Heritage Trust in York, Pennsylvania; these include the reports he made following his visit to Tunisia in 1943. A great deal of material from Gen. Gladeon Barnes of ordnance can be found in the RG 165 Ordnance files at NARA. Gen. Andrew Bruce left his papers to the U.S. Army Military History Institute, and they contain a significant amount of material on the various controversies swirling around the tank destroyer force.

MHI also has numerous personal collections of armored officers, which have some bearing on Sherman history. For example, Gen. Bruce Clarke’s collection has a good deal of fresh material on tank tactics in World War II. MHI has also been conducting a veterans survey, which includes both an attempt to retrieve any photos taken by veterans during the war and any documentary material still in their possession. In addition, MHI has been asking veterans to fill out a survey form to collect details of their service career. Cameras were not officially permitted in front-line U.S. combat units in World War II, but some sneaked through (though certainly not on the scale seen in the Wehrmacht). MHI has one of the larger collections of such photos, but tank buffs will probably be disappointed by the thin pickings in these collections. I actually found more photos of German AFVs in the survey collection than American AFVs. The Patton Museum has a number of unique collections of personal material by tankers. George S. Patton’s personal photos reside at the Library of Congress.

ARMY REPORTS AND STUDIES

This category straddles the archival records listed above and the books listed further below. I have included official U.S. histories available to the public through the Government Printing Office with more conventional books below. These army studies were published for internal circulation in limited print runs and were not intended for wide public distribution. Some are large, formally published books such as the Report of Operations compiled by the major field commands, though they were usually classified for a period of time and so are not widely available outside army libraries or archives. Some of the smaller printed documents are far less formal, often mimeographed reports. I have primarily used the collection of these documents at the U.S. Army’s Military History Institute, part of the Army Heritage and Education Center at Carlisle Barracks, Pennsylvania. Many of these reports are also available at NARA but are much harder or more time-consuming to locate.

MHI also has several other major collections worth mentioning, though I have not listed them here. The library has a full set of the wartime TO&E (table of organization and equipment) documents that detail the authorized configuration of all army units. MHI also has excellent collections of army technical publications, including the TM (technical manuals), which are operator manuals for tanks and other weapons; the TB (technical bulletins), which are small publications usually consisting of instructions about modification of equipment in the field; the SNL (standard nomenclature lists), which are parts catalogs for major weapons such as tanks and AFVs; and the FM (field manuals), which are the army’s tactical handbooks.

Another collection worth mentioning is the Foreign Military Studies collection, which was undertaken by the U.S. Army’s Office of the Chief of Military History in the late 1940s and early 1950s. These are studies compiled by German officers dealing with their experiences in World War II. They are primarily campaign oriented, with a heavy emphasis on campaigns fought against the U.S. Army, but with considerable Russian front coverage as well. There are several hundred of these reports, ranging from a few pages to hundreds of pages per report and varying enormously in content and detail. MHI has both German and English language editions, and they provide a unique resource for readers interested in the German perspective on many of the battles fought in the ETO. I have not listed them here, but they are in the bibliographies of the Osprey campaign books I have written on many of the major campaigns of the U.S. Army in the ETO.

The Ordnance Committee Meeting (OCM) reports are worth special mention since they form the chronological skeleton of any study of AFV development by the U.S. Army in World War II. I have generally used the excellent bound collection at MHI, but it lacks the secret reports. A full set, including the classified reports (now declassified), is at NARA II.

The armored school reports are part of a series done by officers at Fort Knox in the years immediately after the war, and I found copies both at the Patton Museum and at MHI. The British technical documents come primarily from the library of The Tank Museum and Bovington Camp in Dorset, Great Britain, and my thanks go to the indefatigable David Fletcher for help in obtaining these.

British Army

Preliminary Report on Armour Quality and Vulnerability of Pz.Kw. Mk V Panther (Department of Tank Design, Chobham Report M6815A/3)

Investigations in Germany by Tank Armament Research, Ministry of Supply (British Intelligence Objectives Sub-Committee, 1946)

Maj. G. H. Gee, Tank Battle Analysis (Department of the Scientific Advisor to the Army Council, Military Research Report #3, November 1946)

Maj. G. H. Gee, The Comparative Performance of German Anti-Tank Weapons During World War II (Department of the Scientific Advisor to the Army Council, Military Research Report #16, May 1950)

Maj. G. H. Gee, A Survey of Tank Warfare in Europe from D-Day to 12th August 1944 (Army Operational Research Group, Memorandum C.6, May 1952)

U.S. Army Studies

First United States Army, Report of Operations 1943–45 (1946)

First Army, Combat Operations Data, First Army Europe 1944–45 (1945)

Third Army, Report of Operations, August 1944–May 1945 (1946)

Seventh Army, Report of Operations: France and Germany 1944–45 (1946)

12th Army Group, Report of Operations: Final After Action Report (1946)

Armored Force Replacement Center, Tankers in Tunisia (July 1943)

Armored School, Fort Knox, American Armor at Anzio (May 1949)

Armored School, Fort Knox, American Armor at Faid-Kasserine (September 1949)

Armored School, Fort Knox, Armor at Bastogne (May 1949)

Armored School, Fort Knox, Armor under Adverse Conditions: 2nd and 3rd Armored Divisions in the Ardennes Campaign (1949)

Armored School, Fort Knox, Armor in the Attack of Fortified Positions (May 1950)

Armored School, Fort Knox, Armor in Night Attack (June 1950)

Armored School, Fort Knox, Armor in Winter Warfare (June 1950)

Armored School, Fort Knox, Armored Action in WWII: Use of Armor in Defense (May 1950)

Armored School, Fort Knox, A Critical Analysis of the History of Armor in World War II (April 1953)

Armored School, Fort Knox, Employment of Armor in Korea: The First Year (1952)

Armored School, Fort Knox, 2nd Armored Division in the Ardennes (1948)

Armored School, Fort Knox, The Separate Tank Battalion in Support of Infantry in River Crossing Operations in the ETO (May 1950)

Army Concepts Analysis Agency, Ardennes Campaign Data Base (1995)

Army Ground Forces, Historical Section, Tank Destroyer History (Study No. 29, 1946)

Army Ground Forces, Historical Section, The Role of Army Ground Forces in the Development of Equipment (Study No. 24, 1946)

Army Ground Forces, Historical Section, History of the Armored Force, Command, and Center (Study No. 27, 1946)

Army Ground Forces, Observer Board, ETO, Reports of Observers-ETO: 1944–45 (Volume I-VI, 1945)

Army Service Forces, The Design, Development and Production of Tanks in World War II (1944)

Army Service Forces, Report of the New Weapons Board (27 April 1944)

Army Service Forces, Summary report of Acceptances: Tank-Automotive Materiel, 1940–45 (December 1945)

Ballistics Research Laboratories, Data on WWII Tank Engagements involving the U.S. Third and Fourth Armored Divisions (Memo report No. 798, 1954)

General Board, U.S. Forces, European Theater, Organization, Equipment and Tactical Employment of Tank Destroyer Units (Study No. 60, 1946)

General Board, U.S. Forces, European Theater, Tank Gunnery (Study No. 53, 1946)

General Board, U.S. Forces, European Theater, Mechanized Cavalry Units (Study No. 49, 1946)

General Board, U.S. Forces, European Theater, The Armored Group (Study No. 51, 1946)

General Board, U.S. Forces, European Theater, Organization, Equipment and Tactical Employment of Separate Tank Battalions (Study No. 50, 1946)

General Board, US Forces, European Theater, Armored Special Equipment (Study No. 52, 1946)

Infantry School, Employment of Tanks in the Spanish Civil War (1938)

Ordnance Department, Ordnance Technical Committee Meeting Minutes (1939–1945)

Office of the Chief of Military History, Tank Fight of Rocherath-Krinkelt (Belgium) 17–19 December 1944 (1952)

Office of the Chief of Military History, Ardennes Campaign Statistics, 16 December 1944–19 January 1945 (1952)

Office of the Chief of Military History, The US Army in World War II, Statistics, Procurement (1952)

Operational Research Office, Survey of Allied Tank Casualties in World War II (ORO-T-117 March 1951)

Operational Research Office, Tank-vs.-Tank Combat in Korea (ORO-T-278 September 1954)

Tank Destroyer School, TD Combat in Tunisia (January 1944)

US Strategic Bombing Survey, (German) Tank Industry Report (1947)

US Strategic Bombing Survey, Maschinenfabrik Augsberg-Nurnberg, Nurnberg, Germany (1947)

US Strategic Bombing Survey, Maybach Motor Works, Friedrichshafen, Germany (1947)

War Department, Lessons from the Tunisian Campaign (October 15, 1943)

War Department, Medium Tank M4 (105mm Howitzer) and Medium Tank M4A1 (76mm Gun) (TM9-731AA, June 1944)

War Department, Field Manual 17-5, Organization and Tactics of Tank Destroyer Units (June 16, 1942)

War Department, Field Manual 17-10, Tactics and Techniques (March 7, 1942)

War Department, Field Manual 17-32, Tank Company (August 2, 1942, revised March 15, 1944)

War Department, Field Manual 17-33, Armored Battalion, Light and Medium (September 18, 1942)

War Department, Field Manual 17-33, Tank Battalion (November 1944)

War Department, Field Manual 17-36, Employment of Tanks with Infantry (March 13, 1944)

War Department, Field Manual 17-42, Armored Infantry Battalion (November 1944)

War Department, Field Manual 17-100 Armored Division (January 15, 1944)

War Department, Field Manual 18-5, Organization and Tactics of Tank Destroyer Units (July 18, 1944)

War Department, Field Manual 18-21, Tank Destroyer Towed Gun Platoon (April 1, 1944)

War Production Board, Official Munitions Production of the United States July 1, 1940–August 31, 1945 (May 1947)

BOOKS

Numerous books have been published about the Sherman tank over the years. The best single book on Sherman development is Richard Hunnicutt’s massive study, part of his multivolume history of American AFV development that is an essential cornerstone for anyone interested in U.S. tank history. Charles Baily’s book Faint Praise was the first study to examine the interplay between Ordnance and the Army Ground Forces in U.S. Army AFV development during World War II, and it remains a very useful guide to these controversies, even if a bit hard to find. Many of the histories of the Sherman tank are badly dated, like the classic book by Peter Chamberlain and Chris Ellis, and I have not listed all of them here for that reason. There are also many histories of the Sherman mainly aimed at hobbyists, and I have not listed all of them here. I have listed many of my Osprey New Vanguard books here as they provide a quick way to locate concise and inexpensive histories of most major American AFVs of World War II. Coverage of German tank development and combat operations in World War II is generally more comprehensive than American tanks, though there is a heavier focus on cult classics such as the Tiger than on the more mundane types like the PzKpfw IV. I have stayed away from listing the many military campaign histories of World War II, as they seldom treat AFV issues in any detail; I have listed only a few of these books here as there are hundreds. I have included a few campaign histories which involve major tank actions or deal with issues central to the Sherman story, such as infantry-tank cooperation.

I have also included a list of U.S. unit histories, primarily the armored divisions and separate tank battalions. Many of the rare divisional histories have been republished by Battery Press. This list is far from comprehensive so far as tank battalion histories are concerned since there are many obscure self-published histories. The U.S. Army Military History Institute has a very good selection. Readers with a more casual interest would be better off with Harry Yeide’s book on the separate tank battalions, which contains a good deal of material culled from the archival after-action reports; the same is true of his volume on tank destroyer battalions.
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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.
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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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2, U.S. FIFTH ARMY SHERMAN LOSSES IN THE ITALIAN CAMPAIGN, 1943-45

9-30 30Sep- 11 Nov- 20Jan-29 30Mar-8 9Jun-12 20Aug- 26 Nov 31 Mar-11 Total

Sep 11Nov 20 Jan Mar Jun Aug 26 Nov 30 Mar  MayTotal

43 43 44 44 44 44 44 45 45
M4, M4A1 24 9 26 125 265 151 148 226 98 1,072
M4A3(76) 9 30 39 78
M4 (105mm) 5 4 12 21

Total 24 9 26 125 265 151 162 260 149 1,171
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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
B s ¥ was armed with a .50-caliber heavy
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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.
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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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1. U.S. 1ST ARMORED DIVISION MEDIUM TANK STRENGTH IN TUNISIA, 1943

13 Feb 43* 3 March43 9 Mar 43* 12 Mar43 22 Mar 43 26 Mar 43 May 43

M3 medium tank 20 93 7 77 86 86 51
M4 medium tank 182 100 80 97 125 120 178
Total 202 193 151 174 179 206 229

* Type breakdowns are estimates on these dates
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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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1. SHERMAN TECHNICAL DATA

Type M4A1 M4A1 (76mm) M4A3E8 (76mm)
Length (feet) 19.2 245 24.7
Width (feet) 8.6 8.6 9.8
Height (feet) 9.0 97 97
Combat weight (tons) 334 353 37.7
Main gun 75mm M3 76mm M1A1 76mm M1A2
Elevation -12t0 425 -10to +25 -10+25
Firing rate (rpm) 20 20 20
Co-axial machine gun .30 cal .30 cal .30 cal
Main gun ammo (rounds) 90 Wl Wl
.50-cal HMG ammo 300 600 600
.30-cal LMG ammo 4,750 6,250 6,250
Engine R-975 C1 R-975 C4 Ford GAA
Horsepower 400 460 500
Fuel stowage (gal) 175 175 168
Range (road, miles) 120 100 100

Max. speed (mph) 24 24 26
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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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4.U.S. ARMORED DIVISION SHERMAN STRENGTH (75MM VS. 76MM) IN THE ET
1944-45

1944 1945
Division Jun  Jul Aug  Sep  Oct Nov Dec Jan Feb Mar Apr May
2 219/0  210/0 171/45 153/68 156/65 128/60 125/60 117/21 143/66 143/65 143/87 95/95
3 204/0  201/0 184/50 159/65 115/60 138/60 165/48 138/40 155/44 143/51 119/40 86/90
4 160/0 137/18 108/13 132/18 128/17 68/16 112/42 91/49 48/68 54/105
5 166/0 136/19 12515 127/16 11921 127/10 123/35 114/35 106/66 77/62
6 156/0 153/0  153/0 157/2 122/11 139/11 66/44 87/56 45/74 30/128
7 9412 62/49 78/32 77/49 61/36 94/41 118/50 77/61  72/80
8 107/47 116/47 80/70  77/70
9 167/0  0/168 13/95 51/116 50/116 55/97  52/96
10 114/51 116/49 85/34 84/49 86/43 84/84 66/100
1 98/44 81/58 91/61 88/61 68/74
12 109/52 93/44 78/90 84/84 86/83
13 91170
14 83/88  65/68
16 117/51  115/49
20 117/51  0/165
%76mm 0 0 102 179 219 186  33.1 273 345 372 440 56.3
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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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3. SHERMAN LEND-LEASE SHIPMENTS, 1942-45

Shipping Period 1942 1943 1944 1945 Total
UK
M4/M4A1 268 752 2018 90 3,128
M4A1 (76) 0 0 1,330 0 1,330
M4A2 456 4,083 501 8 5,048
M4A2 (76) 0 0 0 20 20
M4A4 147 5,385 1,631 5 7,168
M4 (105) 0 0 488 105 593
Subtotal 87 10,220 5,698 228 17,287
USSR
M4A2 227 1,086 727 0 2,040
M4A2 (76) 0 0 1,482 613 2,095
M4A4 2 0 0 0 2
Subtotal 229 1,086 5,968 228 17,287
France
M4A2 0 363 20 0 383
M4A4 0 274 0 0 274
Subtotal 0 637 20 0 657
Other 0 4 53 0 57
Total 1,100 11,947 8,250 841 22,138
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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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3. SHERMAN PRODUCTION BY PLANT

Plant Type 1942 1943 1944 1945 Total
American Locomotive Works M4 0 2,150 0 0 2,150
M4A2 126 24 0 0 150
Baldwin Locomotive Works M4 0 1,190 43 0 1,233
M4A2 12 0 0 0 12
Detroit Tank Arsenal M4 0 1,528 148 0 1,676
M4 (105mm) 0 0 1,241 400 1,641
M4A3 (76mm) 0 0 2,845 1,172 4,017
M4A3 (105mm) 0 0 1,045 1,994 3,039
M4A4 2,432 5,067 0 0 7,499
M4A6 0 16 59 0 75
Federal Machine M4A2 21 519 0 0 540
Fisher Tank M4A2 1,540 2,240 834 0 4,614
M4A2 (76mm) 0 0 1,594 1,300 2,894
M4A3 0 0 2,420 651 3,071
M4A3 (76mm) 0 0 525 0 525
M4A3E2 0 0 254 0 254
Ford Motor M4A3 514 1,176 0 0 1,690
Lima Locomotive M4A1 820 835 0 0 1,655
Pacific Car & Foundry M4A1 266 660 0 0 926
Pressed Steel Car M4 475 525 0 0 1,000
M4A1 699 3,001 0 0 3,700
M4A1 (76mm) 0 0 2,171 1,255 3,426
M4A2 (76mm) 0 0 0 21 21
Pullman Standard M4 0 689 0 0 689
M4A2 1,112 1,625 0 0 2,737

Total 8,017 21,245 13,179 6,793 49,234
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10. U.S. ARMY SHERMAN LOSSES IN THE ETO BY UNIT

Separate Tank Battalions

70TB 90
19178 140
701 TB 15
702 B 56
707 TB 93
709 TB 60
71278 68
717718 2
735TB 51
736 TB 15
737TB 66
738 B 4
739TB 8
741TB 86
740 TB 55
743TB 96
744TB 1
745TB 50
746 TB 124
747TB 70
748 TB 6
749 TB 52
750 TB
753 B 62
756 B 77
761TB 7
759 TB 42
77118 34
772TB 8
774 7B 56

77778 16
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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.
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This is a good example of the initial
configuration of the M3 medium tank
with the early M2 75mm gun.






OEBPS/Images/chpt_fig_024.jpg
—

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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3. U.S. FIRST ARMY SHERMAN STRENGTH AND LOSSES IN NORMANDY,
JUNE-AUGUST 1944

Strength* Losses
June July August June July August

70th Tank Bn 40 44 50 33 18 13
709th Tank Bn 54 10

712th Tank Bn 51 47 19 0
735th Tank Bn 53 0
737th Tank Bn 49 51 4 15
741st Tank Bn 36 55 46 53 6 2
743rd Tank Bn 39 48 46 16 26 1
745th Tank Bn 52 54 50 6 1 3
746th Tank Bn 34 39 50 43 45 7
747th Tank Bn 44 50 49 37 8 18
749th Tank Bn 48 54 12 0
2nd Armored Div 206 221 224 21 45 40
3rd Armored Div 195 249 226 0 40 74
5th Armored Div 160 21
2nd (French) AD 176 19
Total 646 962 1,282 209 234 223

* Strength is average operative Sherman strength through the month
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2. BRITISH SHERMAN DESIGNATIONS

British US Army

Sherman | M4

Sherman Hybrid | M4 (with composite cast/welded hull)
Sherman 1B M4 (105mm)

Sherman IC M4 with 17-pdr, usually on composite hull
Sherman Il M4A1

Sherman IIA M4A1 (76mm)

Sherman IIC M4A1 with 17-pdr

Sherman Il M4A2

Sherman IlIA M4A2 (76mm)

Sherman IV M4A3

Sherman IVB M4A3 (105mm)

Sherman V M4A4

Sherman Ve M4A4 with 17-pdr
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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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4. SHERMAN PRODUCTION BY TYPE

Type 1942 1943 1944 1945 Total
M4 475 6,082 191 0 6,748
M4A1 1,785 4,496 0 0 6,281
M4A2 2,811 4,408 834 0 8,063
M4A3 514 1,176 2,420 651 4,761
M4A3E2 0 0 254 0 254

M4A4 2,432 5,067 0 0 7,499
M4A6 0 16 59 0 75

M4A1 (76mm) 0 0 2,171 1,255 3,426
M4A2 (76mm) 0 0 1,594 1,321 2,915
M4A3 (76mm) 0 0 3,370 1,172 4,542
M4 (105mm) 0 0 1,241 400 1,641
M4A3 (105mm) 0 0 1,045 1,994 3,039
Total 8,017 21,245 13,179 6,793 49,234
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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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7. U.S. 12TH ARMY GROUP SHERMAN (76MM) LOSSES BY ARMY, 1944-45

1944 1945
Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr Total

First Army 0 12 38 33 0 14 100 29 7 48 26 307
Third Army 0 0 0 61 0 7 72 127 25 82 38 412
Ninth Army 0 0 0 0 3 16 5 2 18 39 28 M1
Total 0 12 38 94 3 37 177 158 50 169 92 830
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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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1. BRITISH-CANADIAN 12TH ARMY GROUP SHERMAN STRENGTH IN THE
NORTHWEST EUROPE CAMPAIGN

Type M4 M4AT M4A2 M4A4 M4A1 M4  M417 M4A4 DD Crab Total
(76) (105) 17-pdr 17-pdr

Unit strength 223 192 340 794 0 0 2 316 251 180 2,298
Parks, reserve 52 50 150 178 0 0 0 24 251 45 750

Total, June 1944 275 242 490 972 0 0 2 340 502 225 3,048
Unit strength 106 164 193 595 135 0 408 228 54 105 1,988

Parks, reserve 75 7 193 370 51 0 357 180 94 93 1484
Total, 27 Jan 1945 181 235 386 965 186 0 765 408 148 198 3,472

Unit strength 63 106 220 708 142 64 485 224 48 101 2,161
Parks, reserve 99 57 333 329 149 30 295 231 58 89 1,670
Total, 5 May 1945 162 163 553 1037 291 94 780 455 106 190 3,831
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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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5. ARMOR PENETRATION OF U.S. TANK GUNS*

Gun Round Type Penetration (in mm)
75mm M3 Mé1 APC 66
75mm M3 M72 AP 76
76mm M1 M62 APC 93
76mm M1 M79 AP 109
76mm M1 M93 HVAP 157
90mm M3 Ms2 APC 120
90mm M3 T33 AP 19
90mm M3 T30E16 HVAP 221
90mm T15E2 T43 AP 132
90mm T15E2 T44 HVAP 244

* At500 yards range, homogenous armor plate at 30 degrees
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6. U.S. 12TH ARMY GROUP SHERMAN STRENGTH (75MM VS. 76MM), 1944-45

1944 1945
Jun  Jul  Aug Sep Oct Nov  Dec  Jan Feb  Mar Apr  May

75mmtanks 646 781 1317 1367 1267 1521 1377 1695 1749 1937 1664 1449

76mm (arm'd div.) 9% 117 202 406 418 350 542 624 726 987
76mm (tank bn.) 95 37 166 177 259 216 305 438 607
Subtotal 76mm 95 212 239 572 595 609 758 929 1164 1594
Total 646 781 1,412 1579 1506 2,093 1,972 2304 2,507 2,866 2,828 3,043

% 76mm tanks 0 0 67 134 1568 273 301 264 302 324 411 523
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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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8. U.S. 6TH ARMY GROUP SHERMAN STRENGTH (75MM VS. 76MM)

Jan Feb Mar Apr May
U.S. Seventh Army
75mm tank 422 381 332 434 523
76mm tanks 185 208 366 478 557
% 76mm tanks 304 35.3 524 524 515
Seventh Army Subtotal 607 589 698 912 1,080
French First Army
75mm tanks 420 513 537 546
76mm tanks 53 52 51 50
French First Army Subtotal 473 565 588 596
% 76mm tanks 1.2 9.3 8.6 8.3

6th Army Group Total 1,062 1,263 1,500 1,676
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26E3 (M26) PERSHING DEPLOYED STRENGTH IN THE ETO, 1945

Division Mar Apr May
2nd Armored 19 21

3rd Armored 10 10 18
5th Armored 17

9th Armored 10 10 17
11th Armored 32

Total 20 39 105
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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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(75MM VS. 76MM)

.S. 12TH ARMY GROUP SEPARATE TANK BATTALION SHERMAN STRENGTH

1944 1945
Jun  Jul Aug  Sep  Oct Nov  Dec Jan Feb Mar Apr May
75mm 245 370 650 527 508 647 525 695 733 781 669 567
76mm 0 0 0 95 37 166 177 259 216 305 438 607
Total 245 370 650 622 545 813 702 954 949 1086 1107 1174
76mm% 0 0 0 15.2 6.7 204 252 274 227 281 395 517

Data at beginning of each month
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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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9. U.S. ARMY SHERMAN LOSSES IN THE ETO, 1944-45

1944 1945

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr Total
Losses 167 121 557 436 237 257 495 585 319 462 554 207
Unit Strength 2,202 2,093 2557 2423 2464 2832 4,076 4561 5297 6,229 5555 6,107
%ofstrength 150 58 218 18.0 9.8 9.1 117 128 6.0 74 97 6.6

Data as of twentieth of each month. U.S. Seventh Army (6th Army Group) figures are included starting in November.
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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

3
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12. U.S. ARMY SELF-PROPELLED TANK DESTROYER STRENGTH AND LOSSES
IN THE ETO, 1944-45*

M10 M36 M18 Total M10 M36 M18 Total
Strength ~ Strength  Strength  Strength | Losses Losses Losses  Losses

June 1944 691 — 146 837 1 — — 1

July 1944 743 — 141 884 17 — — 17
August 1944 758 — 176 934 28 — 6 34
Sep 1944 763 — 170 933 40 — 6 46
Oct 1944 486 170 189 845 l 2 14 87
Nov 1944 573 183 252 1,008 45 5 7 57
Dec 1944 790 236 306 1,332 62 21 44 127
January 1945 760 365 312 1,437 69 26 27 122
Feb1945 686 826 448 1,960 106 18 16 140
March 1945 684 884 540 2,108 27 21 21 69
April 1945 427 1,054 427 1,908 37 34 55 126
May 1945 427 1,029 427 1,908 37 25 21 83

* Data as of twentieth of each month. U.S. Seventh Army (6th Army Group) figures are included starting in November.
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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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11. DELIVERY OF M4A3ES8 (76MM) TO ARMIES OF 12TH ARMY GROUP IN THE ETO,
1944-45

Army Dec 1944 Jan 1945 Feb 1945 Mar 1945 Apr 1945 Total
First 29 19 57 153 258
Third 21 28 62 13 132 256
Ninth 33 72 45 64 214
Fifteenth 24 24

Total 21 114 153 115 349 752
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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.






OEBPS/Images/bck_fig_004.png
T E-
RN s
5

T






OEBPS/Images/chpt_fig_029.jpg
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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10. U.S. ARMY SHERMAN LOSSES IN THE ETO BY UNIT continued

Separate Tank Battalions

778 B 16
781TB 16
782TB 1

784 7B 18
786 TB 1
78778 0

Armored Divisions

2AD 276
3AD 632
4AD 316
5AD 116
6AD 202
7AD 360
8AD 58
9AD 162
10AD 181
11AD 82
12AD 129
13AD 27
14AD 101
16AD 0
20AD 17

Separate Tank Battalion Losses 1,636
Armored Division Losses 2,659
Total Losses 4,295
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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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2. SHERMAN MANUFACTURE AND DISTRIBUTION, 1942-45

Type Manufactured Issuedto Issuedto Issuedto  InDepots Tests/  Lend-
U.S.Army U.S.Army USMC/USN 1945 Other  Lease
Overseas  Stateside

M4 (75mm) 6,748 3,573 372 0 240 414 2,149
M4A1 (75mm) 6,281 2,932 374 0 249 1,780 946
M4A2 (75mm) 8,053 48 1 493 62 36 7,413
M4A3 (75mm) 4,761 2,765 580 330 579 500 7
M4A3E2 254 250 0 0 1 3 0
M4A4 7,499 0 6 1 37 11 7,443
M4A6 75 0 62 0 13 0 0
M4A1/A3 (76mm) 7,968 5,174 545 1 837 81 1,330
M4A2 (76mm) 2915 0 0 0 704 133 2,078
M4/-A3 (105mm) 4,680 2,009 556 289 1,119 114 593

Total 49,234 16,751 2,496 1,114 3,841 3,072 21,959
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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.






OEBPS/Images/chpt_fig_033.jpg
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.





