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Foreword

Armies rely so much on past experiences to validate current prac-
tices that they are often regarded as inherently conservative orga-
nizations, resistant to meaningful change and innovation. Armed
with doctrines and traditions developed over decades and even
centuries to guide and sustain soldiers in combat, they have been
understandably hesitant to adopt new, unproven methods of war
without conducting extraordinarily time-consuming and detailed
tests and reviews. Yet armies have often stood at the cutting edge of
technological, organizational, and methodological change, for in the
violent competition that marks their trade, survival has often gone
to the smartest and most innovative force rather than to the largest
or best armed one. Thus, however risky, innovation has over the
ages become the hallmark of successful military establishments.

In the United States, the U.S. Army has along history of innovation,
from the exploits of the Lewis and Clark Expedition at the beginning
of the nineteenth century to the medical and engineering advances
associated with the construction of the Panama Canal begun at its
end. But this particular collection of essays in A History of Innovation:
U.S. Army Adaptation in War and Peace speaks to the purely military
initiatives in weapons, tactics, organization, training, and other areas
that directly impacted battlefield performance in the twentieth cen-
tury. While many were successful, some were premature and oth-
ers even failures, quickly abandoned or significantly modified after
undergoing the test of combat. How Army leaders approached these
innovations—how they sought to manage change—are stories well
worth the telling since even those enterprises that proved problem-
atic imparted their own lessons learned. This work then begins the
important task of identifying those factors that encourage a culture
of change and innovation—and those that militate against it. How
much is due to institutional flexibility and how much to personal
leadership are only some of the factors examined. By describing and
analyzing the Army’s experiences in past innovations, these historical
essays can assist today’s military leaders to become better thinkers
and better innovators, making the past a servant of the future.

Washington, D.C. JEFFREY J. CLARKE
1 October 2009 Chief of Military History
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INTRODUCTION

Jon T. Hoffman

Innovation may be defined in many ways, but simply put it is
the creation of something new—whether it be a novel product
or device, a different way to organize people or entities, an origi-
nal process or method of doing things, or even a fresh use for an
existing item. While ideas are a critical part of the concept, the
term encompasses much more and requires that thought be trans-
formed into action and practical use. Leonardo da Vinci may have
conceived of a flying machine in the fifteenth century, but inno-
vation occurred only hundreds of years later when others built
aircraft that actually flew. Innovation has been a central compo-
nent of mankind’s history, for without it we would still be living in
caves and spending everyday trying to find enough to eat. It has
been equally important in warfare and oftentimes tipped the bal-
ance between victory or defeat. With that in mind, the U.S. Army
Game Plan for Fiscal Year 2005 made “inculcation of a culture of
innovation” a primary leadership objective.

Given its impact on profits, innovation has been a major topic
of study in the business world for decades. The subject has grown
in intellectual importance in defense circles with the more recent
advent of the concept of a revolution in military affairs. By its very
definition, revolution presupposes major changes, and most of
the literature in this field focuses on dramatic shifts in the meth-
ods of waging war, such as the adoption of gunpowder weapons
or Germany’s unleashing of blitzkrieg at the outset of World War
II. The current emphasis on Transformation encourages a similar
search for extraordinary changes in capability. The advent of air-
mobility, described herein, rises to this level. But innovation covers
a much wider range of activity, including relatively small changes
that can still have a positive impact on battlefield effectiveness and
save the lives of soldiers. Equally important, a number of uncon-
nected enhancements, many of them seemingly minor in isolation,
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can eventually add up to a major improvement in overall capabil-
ity, as occurred with the U.S. Army in World War II. Most of the
innovations covered in this volume fit in this category of small but
nevertheless important advances.

To be included in this volume, an innovation generally had
to meet four key criteria. First, it constituted a significant change
in the Army’s way of doing things. Second, it proved to be effec-
tive in accomplishing the mission. Third, it was either unique or,
if created at roughly the same time by other services or nations,
came into being in the U.S. Army with little or no knowledge of, or
copying from, the efforts of those competitors. Fourth, the Army
or some element within it, not outside institutions or industry,
drove development and implementation.

The few exceptions to these criteria merit attention because
they round out a fuller picture of the innovation process. Neither
the tank destroyer force in World War II nor the special patrol
groups in Korea performed up to expectations, but these failures
highlight the difficulty of making innovations achieve their desired
ends. General George C. Marshall’s reforms at the Infantry School,
the Korean patrol groups, and the National Training Center were
also not entirely new ideas, but they illustrate changes that mainly
involved methods rather than equipment. All too often discus-
sions on innovation become overly focused on the advent of new
technology and overlook the vital role of other less-tangible con-
cepts that have just as much impact on ultimate success in battle.

It might seem overly restrictive to limit the scope of this work
to innovations developed within the Army, especially since the
scientific community and defense industry have increasingly
been the source of new capabilities. While those outside entities
will continue to play an important role, the growing significance
of al-Qaeda and other nonstate actors is altering the landscape of
conflict. Compared to past decades when the prospect of wag-
ing a massive war with the Soviet Union required sophisticated
systems and the most advanced technology available, today’s
terrorists blend into the population; fight primarily with simple
weapons, such as improvised explosive devices (IEDs); and thus
pose a different set of problems. Not only are their tactics more
primitive, but the very austerity of their force (no fleets of tanks
or helicopters) allows them to change their methods much more
rapidly and easily. In this realm, technology is still useful but often
secondary to critical factors, such as doctrine and organization.
Frontline improvisation also assumes much greater importance,
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as we already have seen in the form of soldiers finding their own
ways to defeat or defend against IEDs rather than waiting for
solutions from the research and development community. The
Information Age, perversely enough, is perhaps reinforcing this
trend away from the primacy of technology. It may rely on satel-
lites and computers, but the way in which these devices are used
is often more critical than their relative technical capability. The
side that best manages the acquisition and processing of informa-
tion for its internal use, while externally fashioning public percep-
tions first or making the deepest impression, will often have the
upper hand.

Even if one sets aside the nature of warfare today, the fact
remains that it is the soldiers in the field—those who have to
fight—who should play a major role in determining what equip-
ment they need to have and how they will operate. They will not
often build their own devices, as Sgt. Curtis G. Culin III did at
Normandy or the men of Battery B, 8th Battalion, 6th Artillery,
1st Infantry Division, did in Vietnam. And they may not come up
with new tactics or new organizational methods. But they fully
understand the situations they face and therefore should drive the
efforts of scientists and engineers and doctrine writers to develop
the capability required to achieve victory. As the selected exam-
ples in this volume demonstrate, the Army has a long history of
successfully developing new equipment, new organizations, and
new methods, and has done so with a wide variety of processes.
Transformation may be the latest buzzword for change, but it rep-
resents a challenge that earlier generations of soldiers and Army
civilians have answered time and again. A culture of innovation is
a part of the Army’s heritage, and that experience should inspire
those who now serve to find equally creative answers to the prob-
lems of today and tomorrow.



A soldier aims his M1 rifle during fighting in Italy, June 1944. The
Garand semiautomatic was widely considered to be one of the most

effective American weapons of World War II. (George Silk/Time &
Life Pictures/Getty Images)
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M1 GARAND RIFLE

Thomas A. Bruscino Jr.

The Springfield Model 1903 was a sturdy, accurate, reliable rifle
that served as the standard infantry arm of the U.S. Army for over
three decades. Soldiers carried it onto the battlefields of World War
I, and it was a constant companion in interventions throughout
Latin America. Everyone who used it loved it. There was nothing
wrong with the M1903, but the Army hoped to field an improved
model that provided more firepower.

Like most other rifles of the time, the Springfield was bolt-
action, that is, after every shot the soldier had to pull back the
bolt to eject the shell casing and push it forward to load the next
round. The Army put great faith in the importance of the rifleman
in battle and wanted to make him even more effective by increas-
ing his volume of fire.! A semiautomatic rifle that could eject the
spent cartridge and load a new round with no action other than
the pull of the trigger would speed up the rate of fire. The most
promising method for doing this was a gas-operated system. The
driving force behind a bullet was the expanding gas generated
by the explosion of the gunpowder in the shell casing. In theory,
some of that gas could also be employed to drive back the bolt
and eject the spent casing. Once the gas dissipated, a spring could
push the bolt forward again and insert a new round into the firing
chamber.

The Army had begun work on the concept around the beginning
of the twentieth century, but developing a practical semiautomatic
proved to be a difficult challenge. Although a variety of private
inventors inside and outside the United States already had designed
and built semiautomatic small arms for civilian use, a combat

'Kenneth Finlayson, An Uncertain Trumpet: The Evolution of U.S. Army Infantry
Doctrine, 1919-1941 (Westport, Conn.: Greenwood Press, 2001).
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weapon presented a different set of problems. An effective infantry
rifle needed to have enough power to inflict damage at long range, it
had to be light enough for the average rifleman to carry it over long
distances, and it needed to be durable enough to withstand high
rates of fire and the rigors of field use. Commercial versions at the
time were either too small or too fragile to handle the job.

Inventors from all over the world submitted their experimen-
tal rifles for testing by the Army. In addition, civilians and officers
in the Army’s Ordnance Department were hard at work on their
own designs. Despite all these efforts, nothing workable emerged
for decades. The task, seemingly simple, was proving extremely
complex.? In fact, no other country would succeed in developing a
standard service semiautomatic rifle by the outbreak of World War
I1. Since no flash of inspiration was providing a solution, the only
other alternative was a determined process of trial and error.

One man, John C. Garand, would prove up to the challenge.

Born on New Year’s Day, 1888, in the small town of Saint Rémi,
Quebec, Canada, Garand moved to Connecticut with his family
when he was twelve. He came from a modest background and
had little formal education, but he was a tinkerer from a young
age. Shortly after arriving in the United States, he dropped out
of school and began working as a floor sweeper in a textile mill.
He applied for his first patent before he was fifteen, and within
a few years became a machinist at the mill. He also developed a
serious interest in guns, working one summer at a shooting gal-
lery, where he became an avid and first-rate target shooter. He
joined the National Guard, but during World War I his design for
a machine gun made him more valuable at home and earned him
a job at the Bureau of Standards. Based on his efforts there, the
Army’s Springfield Armory in Massachusetts hired him in 1919.
He immediately began work on a semiautomatic rifle.’

Throughout the 1920s, the Army tested a variety of designs,
none entirely satisfactory, including Garand’s. Part of the prob-
lem came from ammunition; no one could agree on a standard

2Constance McLaughlin Green, Harry C. Thomson, and Peter C. Roots, The
Ordnance Department: Planning Munitions for War, United States Army in World
War II (Washington D.C.: Office of the Chief of Military History, Department of
the Army, 1955), pp. 175-77.

3John McCarten, “The Man Behind the Gun,” New Yorker, 6 February 1943,
pp- 22-28; Edwin Teale, “He Invented the World’s Deadliest Rifle,” Popular Science,
December 1940, p. 68; American National Biography, s.v. “John C. Garand”; Current
Biography, 1945, s.v. “John C. Garand.”
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John C. Garand tests an early version of his rifle in 1922. His
persistence led to the first semiautomatic adopted by any
country as a standard service rifle. (National Park Service)



8 A HISTORY OF INNOVATION

caliber for Army rifles. By the end of the decade it seemed that the
.276-caliber bullet offered more promise for use in a semiautomatic
rifle, which compelled Garand to redesign his (though he wisely
continued work on his .30-caliber version). His strongest competi-
tion came from John D. Pederson’s .276-caliber weapon. A battery of
Army tests indicated that both showed promise. But in 1932 Army
Chief of Staff General Douglas MacArthur insisted that any rifle
be .30-caliber, to match the ammunition used with the Browning
automatic rifle and Browning machine guns. Garand’s larger-bore
rifle, already well-developed, took a lead it never relinquished.*
His advantage did not come from some leap in technology; his
designs were consistently more simple, stable, and reliable than
the competition. By the late summer of 1933 the Army designated
his weapon U.S. Semiautomatic Rifle, Caliber .30, M1. In January
1936 the Army adopted the M1 as its standard rifle.

That decision did not mean that innovation stopped. The basics
of the rifle stayed the same; it weighed roughly nine and a half
pounds, was made up of slightly more than seventy parts, was
approximately forty-three inches long, and held an eight-round
clip thatloaded into the top of the gun. But over the next five years
Garand, the Ordnance Department, and various Infantry Boards
subjected the rifle to a series of brutal tests involving heat, cold,
mud, sand, rain, rust, and high rates of fire. Based on these trials,
Garand made significant enhancements to the design, including
new front and rear sight assemblies, a more durable firing pin,
improved clip action, and a better gas cylinder.” As he later told an
interviewer, “A rifle isn’t much different from any other machine.
You can always make improvements.”® Many of the flaws in the

*Julian S. Hatcher, The Book of The Garand (Washington, D.C.: Infantry Journal
Press, 1948), pp. 110-11.

®See ibid., p. 120 (some in the Army had assumed that Garand’s role in the
production of the weapon was now complete, with one officer even suggesting
that Garand be let go to save the money from his salary); Infantry Board test
findings in Infantry Board Reports, boxes 1-65, Record Group (RG) 177, National
Archives and Records Administration-College Park (NARA-CP), College Park,
Md.; Engineering Branch, Industrial Service Small Arms Division, reports on tests
of rifles and rifle parts, 1925-1943, in M1 Rifle file, box 3, RG 156, Records of the
Office of the Chief of Ordnance, NARA-CP. See also Office of Under Secretary
of War, Security, [formerly] Classified General Correspondence, December
1940-March 1943, Petroleum—Russia, Rifles file, box 8, RG 107, Records of the
Office of the Secretary of War, NARA—-CP; Bruce N. Canfield, “The Unknown M1
Garand,” American Rifleman, 142 (January 1994): 46-49.

¢McCarten, “Man Behind the Gun,” p. 24.
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Garand in his workshop. His design of new
machine tools to manufacture precision parts
made it possible to mass produce a reliable
weapon. (National Park Service)

M1 during these years came from problems with the specific and
exacting machine tools necessary to manufacture the various parts
of the gun. Most of the tools at the armory at the time of the initial
production of the M1 were at least twenty years old, and some of
them dated as far back as the Civil War. Garand tackled this prob-
lem as well, designing and building many of the tools that would
be used in the mass production of his rifle.”

"Harry C. Thomson and Lida Mayo, The Ordnance Department: Procurement and
Supply, United States Army in World War II (Washington, D.C.: Office of the Chief
of Military History, Department of the Army, 1960), pp. 160-65. On the complexity



10 A HISTORY OF INNOVATION

Even with these initial problems, the M1 began to win over
many diehard M1903 proponents with its durability, ease of use,
accuracy, and high rates of fire. And it outperformed all challeng-
ers, including a late charge between 1938 and 1940 from the much-
heralded semiautomatic rifle designed by Marine Corps reservist
Capt. Melvin M. Johnson Jr. By 1941 the Marine Corps, a stubborn
adherent to the Springfield, also adopted the Garand as its stan-
dard service rifle.* The men of the Army’s 27th Infantry Division
had the usual reactions upon firing the rifle for the first time in
November 1940; they found it to be accurate, with a well-designed
safety, and they appreciated the smaller kick of the Garand com-
pared to the Springfield. Lt. Gen. Ben Lear, commander of the
Second Army, said, “From what everybody here tells me, this is a
fine rifle. They should know.”?

With war on the horizon, production of the Garand at the
Springfield Armory ramped up slowly but steadily. In September
1937 the armory made ten rifles a day; two years later, one hundred
per day; and by January 1941, six hundred a day. With the Army
growing rapidly at that point, the government began placing large
orders with the Winchester Repeating Arms Company. The civil-
ian firm would produce over a half million Garands during the
war, while Springfield, at its peak, turned out four thousand a day.
All of the M1s produced by the end of World War II—over four
million—came from Springfield and Winchester. The efficiency of
mass production resulted in the cost dropping from over $200 per
rifle in the beginning to just $26 per copy by 1945.1°

of the machine tools necessary to produce arifle like the Garand, see Hatcher, Book
of The Garand, pp. 114-24.

8 For information on the Garand-Johnson controversy and the M1 and
Johnson rifles demonstration (9 May 1940 report), see Industrial Service Small
Arms Division, Administrative Branch, General Administrative Correspondence,
1922-1942, RG 156, Records of the Office of the Chief of Ordnance, NARA-CP;
Thomson and Mayo, Ordnance Department, pp. 165-68; Hatcher, Book of The Garand,
pp- 128-39, 141-53. The softening of Marine opinion on the Garand was apparent
in 1940; see J. H. Berry, “Notes on the M1 Rifle,” Marine Corps Gazette 24 (June 1940):
24. Johnson himself wrote an article approving of the decision for the Marine Corps
Gazette in 1941, which was reprinted in “Then and Now: The M1 Rifle,” Marine
Corps Gazette 85 (April 2001): 51-52.

® Anthony H. Leviero, “Men of 27th Hail the Garand Rifle After Its First Use
on the Range,” New York Times, 19 Nov 1940.

0For material on M1 production and on ordnance facilities expansion, see
pertinent folders in boxes 1-489, 1-490, I-494, Industrial Service Small Arms Division,
Administrative Branch, General Administrative Correspondence, 1922-1942, RG
156, NARA-CP. See also Thomson and Mayo, Ordnance Department, pp. 173-74;
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The Garand got its test in combat when the United States
entered World War II in December 1941. From the very first,
officers and enlisted men alike praised the weapon. General
MacArthur, commanding forces in the Philippines, reported that
the M1 operated magnificently, even in constant action in mud
and dirt when it could not be cleaned or lubricated for days at a
time. The press widely reported his conclusions, which dispelled
any lingering doubts about replacing the Springfield. An editorial
in the New York Times lauded the weapon: “There is every rea-
son why John C. Garand, if he were that kind of inventor, should
put his thumbs in his armpits, puff on his cigar and say, ‘I told
you so ten years ago.””!!

The fighting on Guadalcanal in the summer and fall of 1942
confirmed these impressions. The Marine Corps made the switch to
the Garand later than the Army, and production of the rifle lagged
requirements early in the war, so many of the marines on the island
still carried Springfields. When elements of the U.S. Army’s 164th
Infantry arrived to reinforce a Marine battalion in a desperate night
battle in October, the marines immediately noted the difference as
“the sound and the tempo of firing picked up tremendously.”"
An Army officer who fought there recalled: “From almost the first
minutes of combat on Guadalcanal the Marines began wishing for
a basic semiautomatic rifle. By the time we landed, we had to keep
ours tied down with wire. Leathernecks were appropriating all
they could lay hands on by “‘moonlight requisition.””** It was easy
to see why. One soldier, Harry Wiens, remembered: “One excited

Green, Thomson, and Roots, Ordnance Department, pp. 58-59; Hatcher, Book of
The Garand, pp. 119, 153; John P. McConnell, “Rifle Factory,” Leatherneck 35 (July
1952): 54-57; and Bruce N. Canfield, “The Winchester Garand,” American Rifleman
153 (April 2005): 46-49.

"For information on M1 marketing, see pertinent folders in box 1-489, Industrial
Service Small Arms Division, Administrative Branch, General Administrative
Correspondence, 1922-1942, RG 156, NARA-CP; “Garand Rifle Praised By Gen.
MacArthur,” New York Times, 23 Feb 1942; “The Garand in Action,” ibid., 26 Feb
1942; “Bataan Proves Garand Worth,” Washington Post, 23 Feb 1942; “Garand’s
Test,” ibid., 26 Feb 1942; “Garand Rifle Praised by Gen. MacArthur,” Los Angeles
Times, 23 Feb 1942; “MacArthur Puts O.K. on Garand Rifle in Combat,” Chicago
Daily Tribune, 23 Feb 1942; “MacArthur Praises New Garand Rifle,” Christian
Science Monitor, 24 Feb 1942.

2Jon T. Hoffman, Chesty: The Story of Lieutenant General Lewis B. Puller, USMC
(New York: Random House, 2001), pp. 187-88 (quoted words).

B Hatcher, Book of The Garand, pp. 141-42. See also Gerald H. Shea, “Lessons
of Guadalcanal,” Marine Corps Gazette 27 (August 1943): 15-22.
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Marine guide returned to the CP [command post] with a firm pro-
nouncement that he was going to get himself an M1, even if he
had to steal it. He had been guiding one of our sergeants, with his
men following, when they met five [Japanese]. The Marine said
he’d shot one, and the sergeant, armed with an M1, dispatched the
other four before he could retract his bolt and chamber another
round.”**

Praise for the Garand came from all services, ranks, and the-
aters. Many men appreciated its power, especially compared to
the smaller carbine. As Richard E. Baumhardt, a Marine officer,
recalled, “Officers are only supposed to carry a carbine. But the
first time I ever shot anybody with a carbine the guy kept on run-
ning. And I said to myself that is not the weapon for me. So the
first man who went down with an M1, I got his weapon and kept
it with me.”"® Arnold L. Crouch, a soldier, came to a similar con-
clusion fighting in Europe:

My weapon was a carbine, a 30-caliber carbine—a short, light rifle.
By short, I mean small. That was great during training back in the
states because it Wei%hed about half as much as an M1 rifle. But that
night, out there in the foxhole, with all this activity going on you
needed more power. When we went back to replenish our ammuni-
tion I found our company kitchens in the rear area and looked up
one of the cooks. Their TE weapon (table of equipment) was an M1.
I'said, “Would you like a carbine? I'll trade you mine for your M1.”
And he said, “Gladly, I don’t want this damn thing.” And I said,
“Well I want yours.” And so from then on I carried an M1. I wanted
something that would reach out there with a little more accuracy.'

The troops also appreciated the weapon’s durability. A veteran
said:

It was heavy. After marching ten or fifteen miles with the M1 slung
over my shoulder, the M1 became very heavy. But bless John C.
Garand who invented it. The M1 took rain, mud, windblown sand,
bruises and abrasions. On a few occasions I took pieces of shrapnel
out of the stock, but the M1 kept on working. If you banged some-
one on the head with the M1, even if they wore a helmet they knew
they’d been hit. The army manual calls the M1 Garand a ‘robust’
weapon. Indeed it was. . . . I don’t know all that much about the

“Eugene H. Grayson Jr., “The 164th Infantry Regiment on Guadalcanal, 1942,”
Infantry 88 (May—August 1998): 24-29 (quotation).

> Robert G. Thobaben, ed., For Comrade and Country: Oral Histories of World
War II Veterans (Jefferson, N.C.: McFarland, 2003), p. 118.

6Ibid., pp. 271-72.
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other implements of war infantrymen might have used, but the M1
was the best thing the army ever gave me."”

The troops became devoted, even affectionate, toward the
M1. At the end of the war Audie L. Murphy, the most decorated
American soldier of that conflict, remarked: “I believe in the
force of a hand grenade, the power of artillery, the accuracy of
a Garand.”"® Even when the men had little faith in other weap-
ons, especially tanks, they still gave credit to the M1. One private
wrote: “It’s true, all too true, that many of Germany’s weapons
are superior to ours, in fact, sometimes I've thought the only two
things we outclass Germany with is the Garand rifle and the fight-
ing heart of the GL.”" It was little wonder that in January 1945
General George S. Patton declared “the M1 rifle the greatest battle
implement ever devised.”*

For his efforts, the unassuming John C. Garand became some-
thing of a celebrity. He received many awards, including the Brig.
Gen. John H. Rice Gold Medal of the Army Ordnance Association
for meritorious service, the Alexander L. Holley Medal from the
American Society of Mechanical Engineers, and one of the first
Medals of Merit from the U.S. government. His name became syn-
onymous with what was widely considered one of the greatest
American technological advantages of the war.

Garand’s stature grew when he refused the opportunity to
receive royalties for his invention. A New York Times editorial
in November 1939 noted of the M1: “No other nation can ever
use the rifle. Its self-effacing French-Canadian inventor, still
an employee at the Springfield arsenal on a modest salary, has
refused substantial offers both from foreign Governments and
arms companies here. All his rights are vested exclusively in the
country of his adoption.”?! The fact that he handed over the patent
to the government earned him a great deal of credibility. Though
he earned no royalties, he maintained that the invention gave him

7Jerry Countess, Letters from the Battlefield (West Conshohocken, Pa.: Infinity
Publishing, 2005), p. 36.

8 Audie Murphy, To Hell and Back (New York: MJF Books, 1949), p. 273.

¥ Hanson W. Baldwin, “Tanks and Weapons—I,” New York Times, 5 Feb
1945.

P Ltr, Patton to Chief of Ordnance, 26 Jan 45, quoted in Edward Clinton Ezell,
The Great Rifle Controversy: Search for the Ultimate Infantry Weapon from World War
II Through Vietnam and Beyond (Harrisburg, Pa.: Stackpole Books, 1984), p. 1.

2“Our New Army Rifle,” New York Times, 27 Nov 1939.
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“a lot of pleasure.”? When the rifle became famous during the
war, he shrugged off suggestions that he should be considered a
hero. When asked about the M1, his typical response was: “She is
a pretty good gun, I think.”*

The M1 remained the standard service rifle throughout the
Korean War and saw duty as a sniper rifle for many years after
that. Armies all over the world copied it with only slight varia-
tions. Garand himself continued working at the Springfield
Armory until 1953, developing a follow-up service rifle and con-
stantly tinkering to improve his designs. The M1 Garand, one of
the great examples of Army innovation, came from hard work and
constant experimentation. John C. Garand was the perfect man for
the job.

2“Garand Gave Rifle to U.S.,” New York Times, 4 Mar 1942.
ZMcCarten, “Man Behind the Gun,” p. 22.






Soldiers of the 68th Coast Artillery man an SCR-268 radar set at
the Anzio beachhead in Italy in February 1944. The ability to deploy
mobile radar sets with troops in the field helped defeat enemy
airpower during World War II. (National Archives)




Wendy Rejan

The advent of aircraft as useful weapons during World War I led
to an immediate search for ways to provide adequate warning of
their approach, guide fighter planes to intercept them, and direct
the fire of antiaircraft artillery to shoot them down. The U.S. Army
began experimenting with various methods as early as 1918. A
number of other military forces around the world, most nota-
bly in Great Britain, Germany, France, and Japan, were pursuing
the same objective. Both the Army’s Coast Artillery and the U.S.
Navy, as well as other major naval powers, were simultaneously
looking at ways to detect ships beyond visual range. All of these
efforts would go through two decades of trial and error, but by the
late 1930s a number of researchers would reach a similar conclu-
sion that reflected radio waves provided the best solution. Army
scientists and engineers were among the leaders in this field,
though they eventually adopted the Navy’s terminology for the
method and its related equipment—radio detecting and ranging,
soon shortened to radar. The U.S. Army’s radar work would be an
important contribution to Allied victory in World War II.

The technical challenges were daunting enough, but the
Army’s effort would stumble repeatedly over the competing inter-
ests of the branches. The Corps of Engineers had responsibility for
searchlights and looked for a means to guide them rapidly onto
their target. The Ordnance Corps was interested in a way to direct
antiaircraft fire, and the Coast Artillery wanted to locate ships as
well as planes. The Signal Corps began looking at radio detection
for the same purposes because it involved electronics. At various
times each branch ran its own development program and com-
peted for extremely limited funds during the lean years of the
1920s and 1930s. Moreover, the Navy and Army independently
pursued similar efforts but generally did not share information.

There were two basic approaches to detect distant objects. One-
way methods relied on picking up some form of energy radiated
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from the target; two-way, or round-trip, techniques involved send-
ing out some form of energy and gathering up that part reflected
by the object being tracked. The initial focus was on one-way sys-
tems, since they seemed simpler and more practical. The types
of radiant energy evaluated spanned the spectrum from infrared
light and heat to sound and radio waves.

The U.S. Army looked at almost every conceivable approach
and pursued some of them for many years. The transmission of
radio messages by a ship or plane provided one possible means
of location, but the target could easily avoid this by maintaining
radio silence, so scientists discarded this option at an early stage.
Engine ignition systems sent out another detectable signal, but that
energy could be shielded at the source. Both the Air Service and
the Signal Corps began looking at heat detectors in 1918 and pro-
duced a working system the following year. The Ordnance Corps
picked it up but finally returned the effort to the Signal Corps
in 1930. The Coast Artillery, however, kept an independent pro-
gram in the same field for several more years. The interest of both
branches cooled by 1936, when it became clear that the devices did
not have sufficient range and were as likely to identify a cloud as
a plane. Much early work also focused on sound, but because this
form of energy traveled relatively slowly, it never did more than
indicate where a plane had been. As the speed of aircraft increased
in the 1920s and 1930s, this method grew increasingly obsolete.
The growing destructive capability of bombers added urgency to
the endeavor even as a solution continued to elude military forces
around the globe.

The Army program took a significant step forward in 1926 when
Maj. William R. Blair became the officer in charge of the Signal
Corps’ Research and Engineering Division. He had emigrated from
Ireland with his parents at the age of ten in 1884, earned a doctorate
in mathematics and physics from the University of Chicago in 1906,
and spent a decade working for the U.S. Weather Bureau. Taking a
commission as a major in the Army during World War I, he headed
the Meteorological Section for the American Expeditionary Forces
in France. After the war he joined the Signal Corps and began
demonstrating a penchant for invention. One of the first devices
he developed was a balloon-borne miniature weather station that
radioed its information back to the ground.'

! Dictionary of American Biography, Supplement 7, 1961-1965, s.v. “Blair, William
Richards”; Dulany Terrett, The Signal Corps: The Emergency, United States Army
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Blair was instrumental in
cutting off work on sound detec-
tion and focusing the Signal
Corps’ meager resources on heat
and radio. While the former
already existed in a limited but
working fashion, he believed the
latter held greater promise even
though it remained entirely theo-
retical. In1930 hebecame director
of the Signal Corps Laboratories,
a new entity created by consoli-
dating several research efforts at
Fort Monmouth, New Jersey, in
bare-bones wooden buildings
erected for temporary use during
World War I. Blair’s organization
was small—less than a hun-
dred officers, enlisted men, and
civilians—and got even smaller
following  Depression-inspired
budget cuts in 1933. The tiny

Col. William R. Blair became
known as the father
of American radar. His
development of the concept

outfit had to juggle many proj- of pulse detection formed
ects, and its task of locating air- the basis of Army research
craft had to compete with other in the field of aircraft
priorities.” detection in the latter

The Navy first verified the half of the 1930s. (U.S.
possible use of reflected radio Army Communications and

waves as a detection method Electronics Command)
against aircraft in 1930, as
an accidental by-product of
experiments in radio direction finding. Navy scientists found
that passing airplanes created noticeable interference in the sig-
nals received from the transmitter involved in the tests.> The
process of monitoring this difference in strength in the signal

in World War II (Washington, D.C.: Office of the Chief of Military History,
Department of the Army, 1956), pp. 31-32.

?Harry M. Davis, “History of the Signal Corps Development of U.S. Army
Radar Equipment, Part I, Early Research and Development, 1918-1937,” p. 18,
U.S. Army Communications and Electronics Command Historical Office (CECOM
HO), Fort Monmouth, N.J.

*Ibid., p. 21, CECOM HO.
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came to be known as beat detection. This system could warn that
an aircraft was in the area but not provide location information.
Moreover, the transmitter and the receiver had to be placed far
apart, because the strong signals generated by the former would
otherwise drown out the weak reflection from the target.

The Army soon learned of the Navy’s activities in this field,
but Blair thought the utility of that method was limited. In 1934
he expanded upon the concept and described the theory of pulse
detection—sending out radio waves in bursts and using the inter-
vals to acquire them as they bounced back off the tracked object.
Measuring the time a signal took to return provided a means to
calculate range. Using narrowly focused antennas to send and
receive the signals would determine the direction of the aircraft.
He noted, however, that no radio equipment existed that could
adequately perform this function.* The transmitters were not
strong enough, the receivers were not sensitive enough, and a
method to coordinate the rapid pulsing of the two devices or mea-
sure time in millionths of a second was not available.” The Naval
Research Laboratory began pursuing the idea at the same time.

In the meantime, the Signal Corps, Corps of Engineers, and
Ordnance Corps fought a bureaucratic battle over responsibility
for developing this emerging concept. The War Department finally
centralized all such efforts under the Signal Corps in February
1936. But budgetary regulations prevented any transfer of funds
from the other branches, and the department ruled that the Signal
Corps would have to divert money from its existing programs to
carry on the work. In the next fiscal year Blair devoted $75,000—
about half of his entire annual appropriation—to the task while
still maintaining work on thirty-eight other projects that involved
everything from portable radios (the eventual walkie-talkie) to
sound-powered telephones, all of which would prove valuable in
the coming war.®

By 1936 the Navy had a functioning pulse detection system
similar to that envisioned by Blair, although the transmitter and
receiver antennas were each hundreds of square feet in size and
still deployed hundreds of yards apart, which made it impractical

*Ibid., p. 24, CECOM HO, shows Blair describing this method in his annual
report submitted in July 1934, whereas Robert M. Page, The Origin of Radar (Garden
City, N.Y.: Anchor Books, 1962), p. 36, says the Navy came up with the idea in
March 1934. Both accounts avoid mentioning the other claim.

*Page, Origin of Radar, p. 17.

¢Davis, “Signal Corps Development, Part L,” pp. 32-34.
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for shipboard use.” While the Naval Research Laboratory’s pro-
gram was more advanced than the Army’s, for the time being the
two services continued their independent efforts to achieve the
same goal. The Signal Corps surveyed corporate research centers
in October to see if any could take over the aircraft detection effort,
but determined that its own program was far ahead of anything
then under way in American industry. The Army did make use
of improved radio tubes being produced by civilian firms in the
United States and overseas, though it also continued to perfect its
own. These powered ever-stronger transmitters. Over the winter
of 1936-1937 the Signal Corps Laboratories kept developing new
antennas, each one smaller and better than the last. The transmit-
ter antennas enhanced and focused the signal they emitted, while
reception antennas became ever more sensitive in picking up faint
return signals.

The Signal Corps Laboratories mounted these arrays of metal
rods on the chassis developed for the old sound locators, which
allowed the antennas to swing and tilt easily to scan the sky.
Initially, two receiving antennas were used. A tall narrow one
obtained readings for the elevation or height of the aircraft, while
a low wide one provided the azimuth or direction of the target.
Blair’s engineers also solved the toughest technical challenge
of synchronizing the pulses of the transmitter and receiver. The
Army Air Corps regularly provided planes for field tests of each
new iteration of the equipment.

In May 1937 the Signal Corps Laboratories successfully dem-
onstrated the concept in the field to the secretary of war, senior
generals, and several congressmen.® The objective of the nighttime
test was to guide a searchlight onto the target so that when the
light flicked on the aircraft was already in the beam. The radar
set achieved the goal nearly every time, though not entirely on
its own as it turned out. Harold A. Zahl, one of the lead civilian

"Page, Origin of Radar, p. 85.

8Ibid., pp. 128-29, places the Navy’s first successful test of a jury-rigged
system on a ship in April 1937 and states that Army officials had observed these
and earlier tests and that all designs were given to the Signal Corps Laboratories.
Page provides no source to support his claims. The timing of the Army’s successful
test in May 1937 would indicate that the Army had independently produced its
own working version rather than copying from the Navy in the space of a month.
Even if the Navy provided information to the Army, if it merely confirmed what
the Army already was doing, that would not contradict Davis’s account that little
or nothing came from the Naval Research Laboratory.
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scientists working on the project, had noted that one searchlight
in particular was most effective. After the dignitaries departed, he
spoke to the corporal in charge. The soldier explained that in most
cases he had been able to find the bomber in his binoculars with
the aid of a local town’s lights reflecting off the clouds, thus allow-
ing him to precisely direct the searchlight. His purpose had not
been to make radar look better, but merely to outdo the aviators
in the cat-and-mouse game the two branches habitually played
against each other. He allowed, however: “That new secret gadget
is all right. Why, every time you fellows turned on the control light
it was pretty close to the target—almost as good as my eyes.””

While the tests had not been as scientific in their methodol-
ogy as planned, the radar set was proving increasingly practical.
The effective range of detection had grown from a few miles with
early models to more than 20 now, while azimuth and elevation
readings were routinely within three degrees. It was but a short
step, everyone realized, from using radar to guide a searchlight
to transmitting the information directly to antiaircraft guns to aim
them. Impressed by these tests, the Coast Artillery now wanted
radar sets to find ships, while the Air Corps asked the Signal
Corps Laboratories to develop a model to detect planes at long
ranges (out to 120 miles) to provide early warning and tracking
in support of fighter aircraft."” Oddly enough, the Air Corps had
only just canceled a separate program to develop radar for use in
aircraft. That concept would languish for awhile until advances
in ground radar helped solve the technical challenges inherent in
smaller airborne sets.

Shortly after the tests the War Department provided $200,000
for further development, the first money allocated specifically to
the Signal Corps to fund radar. At the same time, the Signal Corps
Laboratories divided the radio section into two groups, one over-
seeing traditional communications work and the other focusing
solely on what was then termed radio position finding."" A mix of
civilian and military engineers and scientists continued to collabo-
rate on the effort but without Blair, who had retired at the rank of

*Harold A. Zahl, Electrons Away or Tales of a Government Scientist (New York:
Vantage Press, 1968), p. 45.

"Harry M. Davis, “The Signal Corps Development of U.S. Army Radar
Equipment, Part I,” p. 53, and idem, “The Signal Corps Development of U.S.
Army Radar Equipment, Part III, Long Range Radar—SCR-270 and SCR-271,”
p. 5, CECOM HO.

'Idem, “Signal Corps Development, Part II,” p. 15, CECOM HO.
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colonel in 1938. Although many had contributed valuable parts to
the design, Blair’s original conception and overall direction would
earn him the reputation of being the father of the American radar.

While the radar team members knew they had much work
to do to perfect their creation, they already had solved the vast
majority of the technical and scientific issues. Now it primarily
was a matter of making the equipment smaller and more reliable.
Even as the demonstration took place in spring 1937 with a set
utilizing three separate antennas, the Signal Corps Laboratories
had a new model under fabrication that would employ a single
antenna to accomplish all the tasks.

Success brought a different problem, though, since the Army
chief of staff now deemed the concept so important that he thought
it required much greater secrecy. During the field tests he had
noted civilian vehicles parked near the base and determined that
anyone could easily observe the equipment and guess its purpose.
He decreed a move of the radar section to the more-inaccessible
environment of Fort Hancock on Sandy Hook. The transfer and
the associated construction of new facilities resulted in a delay of
several months. Tougher weather conditions in the new location
also hampered the work, while a hurricane in the fall of 1938 actu-
ally destroyed parts of the latest model and delayed the tests nec-
essary to approve it for service use."

The Signal Corps deployed its radar set to Fort Monroe,
Virginia, at the end of November 1938 for a major series of field
tests. While the device fell somewhat short of the desired goal of
no more than one degree of error in azimuth and elevation, one
incident highlighted a new use. A strong wind had blown a target
bomber far off course over the ocean, and the pilot was lost in the
nighttime clouds. The radar operators radioed directions to get
the plane back to base before it ran out of fuel, thus inaugurating
the use of radar as an aid to navigation.”® In March 1939 the Army
officially accepted the radar set as standard equipment, designat-
ing it as the SCR-268. The letters stood for Signal Corps Radio, a
nomenclature specifically adopted for security reasons to conceal
the true nature of the device."

This initial model did not go into production, as the Signal
Corps Laboratories continued work on a much better design. At

2]bid., p. 45, CECOM HO.
13Tbid., p. 52, CECOM HO.
H]bid., p. 26, CECOM HO.
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The 1938 prototype of the SCR-268 radar set. This first mobile
version proved effective in field tests at detecting the location
of aircraft, and also led to an unanticipated new use of ground
radar—to direct air traffic. (U.S. Army Communications and
Electronics Command)

the behest of the Army, civilian firms built ever-improving radio
tubes, which translated into higher frequencies, smaller anten-
nas, and greater accuracy. The Signal Corps built the first produc-
tion SCR-268 in December 1940, just three months after Germany
invaded Poland and initiated World War IL." By the time the
United States entered the conflict following the attack on Pearl
Harbor, the operating forces had more than 350 sets. This device,
with periodic enhancements, would be the mainstay for antiair-
craft batteries of the Army and Marine Corps through 1944.

5Page, Origin of Radar, pp. 133-34, indicates that the Navy had tested a
system meant for employment on ships in January to March 1939, had made a
production decision “at once,” and had 19 sets installed on ships by the time of
Pearl Harbor. The Army, by contrast, had tested a set for field use in late 1938,
had made a production decision in March 1939 and built the first production set
in December 1940, and had 350 operating sets by Pearl Harbor. In later pages Page
makes it clear that the “production” model of March 1939 underwent significant
improvement in subsequent months, just as the Army set did.
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From 1938 on, the Signal Corps Laboratories also worked on
the Air Corps requirement for a long-range early-warning radar.
This device did not have to be as accurate on azimuth and did not
need to determine elevation at all, so the main task was to boost
the power of the transmitters to increase distance. By June 1938
the Signal Corps had a working model that consistently located
targets at 85 miles. It received production approval following field
tests in late 1939, at which point it obtained ranges in excess of 130
miles. The Army designated the mobile version as the SCR-270
and its fixed counterpart as the SCR-271. The first sets were in
active use guarding the Panama Canal by October 1940. Hawaii
had SCR-270 units in place by August 1941.

At 0702 on 7 December 1941, two minutes after they were
scheduled to shut down operations for the day, two soldiers man-
ning one of the radars on the island of Oahu noted the largest
echo they had ever seen. The range was 136 miles. Thinking the
equipment was malfunctioning, they checked it out but confirmed
the target. At 0720 they reported their findings to the island’s air
defense information center. The officer on duty, there just for train-
ing, believed it was a flight of B-17 bombers due in from the main-
land and he took no action. Thirty-five minutes later, the Japanese
dropped their first bombs on the vital installations and warships
at Pearl Harbor. Although radar had not prevented surprise in this
first battle, it had proven that it was technically ready to fulfill
the task for which it had been designed. The Signal Corps would
develop even better models later in the war, but the SCR-270 and
-271 were good enough to remain in service till the very end.

The U.S. Army was not alone in developing effective radar
equipment. The British had a system of early warning radars
(using fixed towers up to 350 feet tall) in place to help them
defeat the German Luftwaffe in the summer and fall of 1940 in the
Battle of Britain. The Navy also had radar installed on nineteen
warships by Pearl Harbor. Germany had functioning systems as
well. Nevertheless, the work of the Signal Corps was concurrent
with and independent of these efforts. Moreover, the Army’s role
was important, because its radar sets were mobile and meant to
accompany troops into combat. This made it possible to deploy
the capability on short notice wherever it was needed, including
to remote and tiny islands such as Midway, where it played a part
in that critical battle in June 1942. By the end of the war, Army
radar systems developed for a wide array of tasks had made a
significant contribution to victory.



The 29th Infantry musters in front of its barracks at Fort Benning in
1928. The regiment served as the laboratory for student officers who
honed their warfighting skills leading units during force-on-force
exercises. (U.S. Army Military History Institute)
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THE BENNING REVOLUTION

John R. Maass

In the decade following the end of World War I in 1918, the train-
ing of infantry officers of the U. S. Army—regulars, reservists and
National Guardsmen—remained mired in outmoded techniques.
The Army’s leading training institution, the Infantry School at Fort
Benning, Georgia, set the standard in its Company Officer Course
(for lieutenants and junior captains) and its Advanced Course (for
senior captains and majors)."! In November 1927 Lt. Col. George C.
Marshall Jr. became assistant commandant of the school and head
of the Academic Department, which gave him direct responsibility
for the curriculum. He set out on a bold course to overhaul both the
method and the content of the instruction. Within a few short years
Marshall and his staff remade the Infantry School into an institution
that developed flexible, effective leaders for the modern battlefield.

George Marshall had graduated from the Virginia Military
Institute in 1901, serving as cadet commander during his senior
year and earning a commission in the infantry. He spent World
War I in senior staff positions, playing a prominent role in plan-
ning the American Army’s two great offensives at St. Mihiel and
the Meuse-Argonne. His work brought him recognition from the
Army’s top commanders, and after the war he was General John J.
Pershing’s chief aide. Marshall then served in the Philippines and
China and taught briefly at the Army War College before taking
up his duties at Fort Benning.?

' A. B. Warfield, “Fort Benning, the Home of the Infantry School,” Infantry
Journal 32 (June 1928): 573-80; Larry I. Bland, ed., The Papers of George Catlett
Marshall, 5 vols. to date (Baltimore: Johns Hopkins University Press, 1981-),
1:319-20; Kenneth Finlayson, An Uncertain Trumpet: The Evolution of U.S. Army
Infantry Doctrine, 1919-1941 (Westport, Conn.: Greenwood Press, 2001), pp. 75-76;
Ed Cray, General of the Army: George C. Marshall, Soldier and Statesman (New York:
W. W. Norton, 1990), p. 111.

2 The Oxford Companion to World War II, s.v. “Marshall, General of the Army
George C.”; Biographical Dictionary of World War II, s.v. “Marshall, George Catlett”;
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Marshall had a reputation, going back to his days as a cadet,
of being cool, aloof, and formal. His stiff, austere manner was for-
bidding, particularly to those who served under him. This distant
demeanor notwithstanding, his level-headed, imperturbable atti-
tude “compelled respect” and spread a “sense of authority and
calm.”? Although instructors and students at the Infantry School
thought of him as a taskmaster, many came to praise his quiet
creativity, innovative spirit, and sense of mission as he restruc-
tured the officer courses. Marshall always set high expectations,
demanded results, and rewarded those who performed well. But
he seemed to bring an added drive and reserved personality to his
new billet. Shortly before he came to Benning, his wife had died of
heart disease. Omar N. Bradley, an instructor at the school and a
future five-star general, surmised that “to help overcome his grief,
[he] threw himself into the job completely.”*

In early 1927 the chief of infantry reported that he had just
revised the curriculum of the Infantry School “with great care.”®
A survey of regimental commanders a few months later found
almost all of them satisfied with Benning graduates. Only three
lamented the overemphasis on weapons firing, close order drill,
physical training, and other basic subjects at the expense of “tactics
and troop leading.”® Marshall also saw the same shortcomings; he
believed that the tactical training had become “increasingly theo-
retical,” with much of it devoted to classroom lectures on doctri-
nal principles and the details of staff processes, such as the proper

American National Biography, vol. 14, s.v. “Marshall, George Catlett, Jr.”; Richard
W. Stewart, ed., American Military History, 2 vols. (Washington, D.C.: U.S. Army
Center of Military History, 2005), 2:43.

*Omar N. Bradley, A General’s Life (New York: Simon and Schuster, 1983),
pp. 63-65 (quoted words); Forrest C. Pogue, George C. Marshall: Education of
a General, 1880-1939 (New York: Viking Press, 1963), pp. 54, 286; Barbara W.
Tuchman, Stilwell and the American Experience in China, 1911-1945 (New York:
Macmillan, 1970), pp. 102, 370; Cray, General of the Army, pp. 5, 27; ]J. Lawton
Collins, Lightning Joe: An Autobiography (Baton Rouge: Louisiana State University
Press, 1979), p. 50.
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format of a formal operations
order,” and that junior officers,
instead of focusing on how best
todefeatan enemy, were sinking
“in a sea of paper, maps, tables
and elaborate techniques.”®
Marshall wanted them to learn
the art of tactical improvisation
and creativity, not rote regurgi-
tation of standard formulas. He
thought the existing infantry
doctrine was too cumbersome
and complicated for wartime.
Marshall intended to thor-
oughly revamp the program,
albeit in a gradual fashion so
as to minimize opposition from
traditionalists. The school’s
commandant gave him an
unobstructed hand. Marshall Lt. Col. George C. Marshall
also benefited from Benning’s a7, A theIInf_antr_y SChoﬁl'
favored status and his own 16 TAEIIIen=ee s

. training of officers during
ey dC Gl his tenure as the assistant

instructors, many of whom | EECINNERERE VR Tt
would rise to become generals.’ the readiness of the Army
The new assistant commandant for war. (George C. Marshall
launched his attack across a Foundation)

broad front, changing the con-
tent of the program, how the
young officers applied that knowledge in field training, and even
how the school imparted material to students.

Despite the chief of infantry’s satisfaction with the 1927 cur-
riculum, one of Marshall’s first acts was to form a committee to
rethink the entire program of instruction. Based on the group’s
recommendations, Marshall advocated a major shift of hours to
tactics, including an increasing emphasis on mechanized warfare.

"George C. Marshall, “Introduction” to Infantry in Battle, 2d ed. (Richmond,
Va.: Garrett and Massey for The Infantry Journal, 1939), pp. vii (quoted words), viii;
Infantry School Annual Rpt, 30 Jun 1933, p. 31, box 2048, RG 407, NARA-CP.

8Ltr, Marshall to Maj Gen Stuart Heintzelman, 4 Dec 1933, in Bland, Papers,
1:411.

9Pogue, Marshall, p. 249; Bland, Papers, 1:320.
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The school would also teach students how to prepare and conduct
challenging field training for their own units. By the time Marshall
departed Benning, the number of hours devoted to tactics instruc-
tion in the Company Officer Course had nearly doubled from 221
to 400. For the Advanced Course, it totaled almost 800 hours.!°

Marshall further focused the tactical work on “a very practical
system suited to officers who will be responsible for the devel-
opment of a hastily raised wartime force.”" The U.S. Army had
faced that type of situation in World War I, but Marshall worried
that the hard lessons had been forgotten in the aftermath of vic-
tory. He knew that the majority of troops in a future mobilization,
even officers, would come directly from civilian life and would
not have the skills and the experience to execute the type of com-
plex operations that a professional standing army might be able
to handle. “We must develop a technique and methods so simple
and so brief that the citizen officer of good common sense can
readily grasp the idea,” he maintained.'> He began by doing away
with the production of overly detailed operations orders, arguing
that commanders rarely had the time to develop and issue long
written orders in wartime. He taught his officers to rely on brief
written or even oral orders and stressed the use of basic, straight-
forward language rather than the jargon and rigid format found
in training manuals."

Following in the footsteps of his mentor, Pershing, Marshall
was a devotee of open warfare—offensive maneuver—and wanted
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to avoid the static trench battles that had entangled the European
combatants in World War I and cost them millions of casualties.
Marshall was convinced that the capability to execute fluid opera-
tions would be even more critical in future conflicts. To that end,
he was one of the leaders in driving the Army to revamp its orga-
nization and doctrine. He wanted a triangular structure in which
each unit had three subordinate maneuver elements, a more flex-
ible arrangement than the existing square formations with four
maneuver elements. He championed the concept of the holding
attack as the standard operation that commanders at any level
could adapt to a wide variety of situations. While one element
fixed the attention of the enemy with fire or a frontal attack, another
would maneuver against a flank, and the third would remain in
reserve to exploit whatever opportunity arose. He believed that
any leader could grasp this simple yet highly adaptable system.'

To ensure that students could actually implement these con-
cepts, Marshall moved most of the tactics course out of the class-
room and into the field. Several important modifications to the
program reinforced this change of venue. He placed more empha-
sis on using the base’s infantry regiment as an element of practi-
cal instruction rather than simply a demonstration unit. Instead of
watching a company or battalion execute a maneuver, the student
officers now filled the command billets and led the way. To give
each student more hands-on experience, Marshall argued for and
won the right to reduce the size of the annual class. As a result, the
young officers had more opportunities to talk through the mate-
rial with instructors, whether in the field or in a classroom. While
the reduction in class size at first blush seemed counterproductive
since it resulted in fewer officers undergoing training, the Benning
graduates, when they returned to their regiments, were expected
to impart what they had learned to their contemporaries via unit
schools. Thus, the overall impact of a smaller but better educated
class was beneficial for the Army."

The tactical problems themselves grew ever more challenging.
When Marshall discovered that the instructors were repeatedly

“Marshall Lecture, “Development in Tactics,” in Bland, Papers, 1:335; Bradley,
General’s Life, p. 66.
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returning to the same training areas for field exercises, he insisted
on using all of the post’s hundred thousand acres to develop the
skills of students and teachers alike. He believed that good tac-
tics instruction “demands a wide variety of terrain and frequent
contact with unfamiliar ground.”¢ For similar reasons he replaced
highly detailed maps, which were not likely to be available for
real operations overseas, with simpler ones that had imperfections
and conveyed less information; leaders thus had to look more
closely at the actual terrain and evaluate it with their own eyes. He
wanted to solve one of the biggest shortcomings in many young
officers—a failure to use terrain to best advantage in maneuvering
their unit and in positioning their heavy weapons."”

Marshall also put an end to what he called “rehearsed demon-
strations of tactics,” adopting instead more realistic “free maneu-
vers,” which allowed student commanders wide latitude to react
to the situations that developed.”® He added more night training
and put the officers in charge of understrength units, thus replicat-
ing additional realities of combat.” In every exercise he routinely
threw unexpected scenarios or surprise situations at officers to get
them used to reacting to the unforeseen. By putting students in the
field leading a real unit across real terrain, he forced them to deal
with real problems. His pedagogical approach was not to teach
them how something could be done perfectly, but how to respond
to adversity and learn from their mistakes.

To further emphasize “the strain and confusion of the battle-
field,” Marshall invited senior officers to the Infantry School to
talk about their wartime experiences.”” The program already had
a block of historical instruction, but Marshall made it both more
interesting and more demanding. Instead of requiring students
to research and write a paper on a World War I battle, he allowed
them to pick any military subject they wanted, including studies
of great combat leaders. The young officers took turns presenting

1Memo, Marshall for Commandant, [Infantry School], 22 Dec 1927, in Bland,
Papers, 1:323 (quotation); Infantry School Annual Rpt, 30 Jun 1928, box 1948, RG
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their findings to the entire class, which trained them not only to
analyze historical examples but also to defend their conclusions in
discussions with others.*

One of Marshall’s most fundamental changes to the program
was to reduce the emphasis on what was called the school solu-
tion, the pre-approved answer that students were expected to
come up with when facing a given tactical situation. Instead, he
encouraged the officers to generate original and even unorthodox
ideas. To reinforce this, he made it a policy that “any student’s
solution of a problem that ran radically counter to the approved
school solution, and yet showed independent creative thinking,
would be published to the class.”? Equally important, officers
in the course found that they were free to “disagree at times on
questions of military education, regardless of rank,” in an atmo-
sphere “of tolerance of ideas which encourages open and free
discussion.”*

Marshall set this tone by personal example. He routinely
joined the class in the field and initiated impromptu debates
on military topics. Often he would describe a tactical situation,
then pick out one student to give an off-the-cuff oral operations
order. After fellow officers critiqued it, the colonel weighed in
with his thoughts. He implemented a similar program for the
faculty, holding occasional meetings during the school year to
review and discuss emerging tactics and weapons. His goal
was to continually update the curriculum and not allow it to
remain fixated on how things had been done. Marshall’s tutor-
ing had the desired effect. Infantry school students noted that
the instructors were ready to look beyond existing manuals for
new ideas.*

Marshall’s reforms at the Infantry School carried far beyond,
changing the approach to training officers throughout the Army for
years to come: Approximately two hundred future generals passed
through the course as students or instructors during his tenure. A
veteran of the program remarked that Marshall had undermined
the Infantry School’s “complacency, renewed its enthusiasm, and
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Marshall with some of his staff at the Infantry School, including
future Generals Joseph W. Stilwell (seated second from left)
and Omar N. Bradley (standing second from left). (George C.
Marshall Foundation)

trained a new generation of ground force leaders.”” By the time
the United States entered World War II, Marshall’s changes had
made the Infantry School an important factor in the Army’s mobi-
lization plans. In the course of that massive conflict he directed
just the type of force he had envisioned, one composed of mil-
lions of citizens. They were able to rapidly transform into soldiers
largely due to the training concepts, doctrine, and force structure
Marshall had advocated a decade earlier.

To be sure, Marshall 