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Foreword

In cost and bulk, the munitions manufactured by and for the Army’s
Ordnance Department during World War II exceeded the output of all the
other technical services of the Army combined, and in cost they rivaled that
for the aircraft and ships with which the war was fought. The process of
getting these munitions to fighting forces all over the world—of storing them
until needed, of keeping track of them, and of keeping them in repair—was
almost as complicated as their manufacture. In writing the story of these two
main aspects of the Ordnance mission on the home front, the authors have
produced a record of enduring value; for whatever the character of military
procurement now and in the future, the problems of producing and distributing
military equipment on a very large scale remain much the same.

Since private industry and civilian labor inevitably are called upon to
contribute enormously to the making of munitions on any large scale, civilian
as well as military readers should find much in this volume to instruct them.
Perhaps its greatest lesson is the long lead time required to get munitions into
full production, and therefore the need for calculating military requirements
with the utmost accuracy possible. It is imperative, in this age of international
tension and partial mobilization, that all of the intricacies of military production
be clearly understood if the nation is to get the maximum of economy as well
as security in preparations for its defense.

Washington, D. C. JAMES A. NORELL
22 September 1959 Brig. Gen., U.S.A.
Chief of Military History
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Preface

This is the second of a g-volume series on the role of the Ordnance Depart-
ment (now Ordnance Corps) in World War II. As the first volume, subtitled
Planning Munitions for War,' gave emphasis to research and development, this
volume deals with procurement and supply, and the third will describe Ordnance
operations overseas. It is particularly important for the reader of this volume
to bear in mind that the first volume includes, in addition to research and
development, separate chapters on the early history of the Ordnance Depart-
ment, its organizational and personnel problems during World War II, and its
efforts to conserve scarce materials such as copper, steel, and aluminum. The
organizational charts in the earlier volume may be of special assistance to the
reader not familiar with Ordnance organization. Taken together, the threc
volumes deal with every major aspect of Ordnance history in World War II,
and give some attention to the prewar years when the art of munitions making
was sadly neglected. The authors have studiously avoided duplication of material
in other volumes of the series UNITED STATES ARMY IN WORLD WAR 11,
particularly The Army and Economic Mobilization by R. Elberton Smith.

In his preface to Charles Ffoulkes’ little classic, The Gun-Founders of
England, Lord Cottesloe observed, on the eve of World War II, “In all that
has been written about war, but little mention has been made of the making
of weapons; it is their use which is dramatic and tragic and commands public
attention.” The mystery of such important matters as the invention of gun-
powder in the 13th century and its employment in crude firearms in the 14th

_century has never been properly unraveled; nor has the method by which

medieval chain mail was manufactured in quantity ever been satisfactorily
explained. Neglect of the armorer’s art by historians has been traditional in this
country as well as in England, owing in part, no doubt, to the reluctance of
scholars to explore the sooty mysteries of forge and furnace.

After World War 1, this reluctance was reinforced by a strong desire to
emphasize the pursuits of peace rather than the ways of war and to write new
textbooks giving less space to battles and political campaigns and more to
social, economic, and cultural history. Most professional historians of the 1920’s
and 1930’s systematically avoided the study of both warfare and munitions
manufacture, while a number of journalistic writers turned out lurid accounts

1 Constance McLaughton Green, Hdrry C. Thomson, and Peter C. Roots, The Ordnance

Department: [Planning  Munitions _for War, UNITED STATES ARMY IN WORLD
WAR II (Washington, 1955).




of the evil traffic in arms, labeling its practitioners “Merchants of Death.”
During World War II the life-and-death importance of arms production swept
away part of the earlier aversion to the subject, and some of the newly
aroused interest in munitions carried over into the postwar years. But it is still
true that, in proportion to its significance, remarkably little substantial material
has been published on the manufacture of munitions. This volume is a modest
effort to redress the balance.

With storage, issue, and maintenance—subjects not mentioned in Lord
Cottesloe’s comment but nevertheless implied in it—the situation has been
much the same. If anything, these topics have appeared less appealing and
have been less written about. Warehouses, pipelines, inventories, parts catalogs
—there is nothing glamorous or “exciting about these subjects unless an in-
vestigator uncovers fraud or waste. Yet even the most casual student of military
affairs recognizes that these humdrum activities are an essential link in the
long chain of supply. They may not win wars, but their neglect or mismanage-
ment may bring on military disaster.

A word of explanation is needed for the preponderant emphasis on the
early years, 1939-43, in the chapters devoted to procurement (I to XV), and
on the later years in the Field Service chapters. This emphasis is considered
justified for the procurement chapters because the early years saw the emer-
gence of many new problems and led to pioneering efforts to work out solutions.
“If you do any research on procurement,” Brig. Gen. John K. Christmas once
advised Industrial College students, “don’t look at procurement as it was in
1944. Anybody could do it in 1944. . . . But go back and look at 1940-41,
and so on, if you want to really do some research on procurement.” > This
injunction has been followed and has been found to fit the facts of life on
the procurement front. With Field Service the opposite has been true. Though
due dttention has been given to the early formative years when the Army,
swollen by selective service, was training with broomstick rifles and stovepipe
cannon, the 'big job for field service came in the latter half of the war when
factories were pouring out equipment in vast quantities and troops were being
deployed around the world. Problems in the management of stocks and mainte-
nance of equipment became critical during the 194345 period just as pressure
on the procurement front eased off.

Another distinction between the two parts of the volume should be noted.
As the Industrial Service was organized mainly along product lines—small arms,
artillery, combat vehicles, and ammunition—the procurement chapters follow,
with obvious exceptions, the same pattern. The Field Service organization,
mainly along functional lines, is reflected in the supply chapters on such
topics-as storage, stock control, and maintenance. Co-ordination of the two has
proved as difficult in the writing as it was in actual operation during the war.

Of the procurement chapters all except Chapter VIII were written by Dr.
Harry C. Thomson; the Field Service chapters (XVI to XXII) and the In-

2 Lecture, Brig Gen John K. Christmas, Procurement Organization, Policies and Problems
of the Department of the Army, 2 Nov 48, ICAF, L4g-36, OHF.
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troduction are the work of Lida Mayo. Both authors were ably supported
by Mrs. Irene House, whose many services as research assistant were invaluable
and who wrote most of Chapter VIII on small arms. The entire manuscript was
typed and retyped with great skill and patience by Mrs. Feril Cummings.

In the Office of the Chief of Military History, Dr. Stetson Conn, Chief
Historian, and Mr. Joseph R. Friedman, Editor in Chief of the World War I1
series, gave the utmost assistance in all aspects of the volume’s preparation.
Editing of the manuscript was performed by Carl Brinton Schultz, senior editor,
most ably assisted by Mrs. Helen Whittington, copy editor. Miss Margaret E.
Tackley chose the photographs.

Washington, D. C. HARRY C. THOMSON
22 September 1959
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CHAPTER 1

Introduction

“Nobody can see through this curtain of
battle smoke that enshrouds the earth to-
day,” cried a member of the U.S. House
of Representatives on 10 May 1940, the
morning Hitler invaded the Low Coun-
tries. As the early news bulletins came
over the radio, the first reaction in America
was shock. On succeeding days, as news
reports described the full weight of the
offensive—the great thunder and roar of
tanks, artillery, and dive bombers crushing
Luxembourg, Belgium, and the Nether-
lands, and rolling toward France and the
English Channel—shock became alarm.
Another Representative expressed the gen-
eral feeling when he shouted, “Hell is out
of bounds!” ! '

Speculations that would have seemed
fantastic a few months before suddenly be-
came horrifying possibilities: that Hitler
would quickly defeat Britain and France;
that Japan would move to seize the Neth-
erlands East Indies and Malaya; and that
the United States would soon stand alone,
virtually isolated in a world of hostile dic-
tatorships, ‘“the last great Democracy on
earth.”? How well would the United States
be able to defend itself if attacked? What
weapons did it have?

Congress had the answer as of 1 May
1940, submitted by the -War Department
at hearings on the military appropriations
bill for Fiscal Year 1941. When the figures
came out in late May, on the floor of Con-

gress and in the published hearings, they
caused an uproar. There were not enough
effective antiaircraft guns to defend a single
large American city. There were coast-
defense guns for most large coastal cities
but some of them had not been fired for
twenty years, and all could be bombed out
of existence by carrier-based airplanes. As
for field artillery, there were about 5,000
French 75’s left over from World War I,
but nearly all of them were mounted on
big wooden wheels with steel tires made to
be drawn by mules or horses. Such guns
would be shaken to pieces if towed by a
truck or tractor at high speed over rough
ground; furthermore, they did not have
sufficient traverse or elevation to be fully
effective. Only 141 had been modernized
with improved carriages and pneumatic
tires. The 105-mm. howitzer, a companion
piece to the 75-mm. gun as primary divi-
sional artillery, was just going into produc-
tion. There were none on hand, and it
would take fourteen to sixteen months to
produce the 48 for which funds had been
provided. There were only four modernized

1 (1) Congressional Record, vol. 86, pt. 6, 76th
Cong., 3d sess., pp. 5916, 6560; (2) Time, May
27, 1940, pp. 17-18.

2 Walter Lippmann quoted in Time, May 20,
1940, p. 15. By 27 May a Gallup poll showed that
U.S. confidence in an Allied victory had dropped
from 82 percent to 55 percent.
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155-mm. guns, and no modern 8-inch how-
itzers.®

And what of the ability of the U.S. Army
to wage tank warfare, so brilliantly em-
ployed by the Germans? Senator Henry
Cabot Lodge, just returned from maneu-
vers in Louisiana, reported to the Senate:
“I have recently seen all the tanks in the
United States, about 400 in number, or
about one finger of the fanlike German ad-
vance about which we have read, or about
the number destroyed in two days of fight-
ing in the current European War. The
Germans have a rough total of 3,000.”
Furthermore, almost all American tanks
were of the light type, weighing only 10 or
12 tons. Little was authoritatively known
about German tanks; some were said to be
8o-ton monsters. The Army believed that
37-mm. antitank guns would be effective
against them. But the United States had
only 218 guns of this type.*

The brightest spot in the dark picture
was the small arms situation. There were
enough machine guns; and there were some
two and a half million rifles. About 35,000
of the rifles were new Garand semiauto-
matics, and the number was increasing
steadily; 4,000 a month were being turned
out at Springfield Armory. The new rapid-
firing rifle had received high praise from
no less a personage than Vice President
John N. Garner, who had used it in deer
hunting.®

All types of weapons needed ammunition
in unprecedented quantities to wage blitz-
krieg warfare. The figures for ammunition
on hand were as discouraging as those for
artillery. Congress was told that there were
only 46,000 rounds for 37-mm. antiaircraft
guns, 75,000 for §7-mm. tank and antitank
guns, about 17 million of .30-caliber armor-
piercing ammunition, and about 25 million
of .5o0-caliber ball ammunition. The sud-

PROCUREMENT AND SUPPLY

den, crucial importance of the bomber
threw a glaring light on the pitifully small
stock of bombs. There were only 11,928
bombs of the 500-lb. size and only 4,336 of
the 1,000-lb. type.®

Alarmed and angry, Congress, the press,
and the public demanded to know the
reason for the low state of the nation’s de-
fenses. Since 1933 there had been mount-
ing appropriations for defense, the largest
peacetime appropriations for military pur-
poses in the history of the United States.
‘Where had the money gone? When Presi-
dent Roosevelt stood before a joint session
of Congress on 16 May 1940 to ask for
over a billion dollars more, his program
was almost unanimously approved by the
lawmakers and the press. But some mem-
bers of Congress were demanding to know
whether new appropriations would “go
down the same rat hole into which we have
poured $7,000,000,000 . . . during the last
6 years.” ¥

The Army’s answer was that about
three-fourths of the $3,400,000,000 appro-
priated for the Army had gone for such
things as pay, subsistence, and travel ex-
penses,— ‘merely a case of the American
standard of living applied to the mainte-

3 Hearings Before the Subcommittee of the Sen-
ate Committee on Appropriations on H.R. g209,
Military Establishment Appropriation Bill for
1941, 76th Cong., 3d sess., pp. 221-24. (Hereafter
Congressional Hearings on Army appropriation
bills will be cited as WDAB, S. or H.R.)

* (1) Congressional Record, vol. 86, pt. 6, 76th
Cong., 3d sess., pp. 613039, 6877; (2) WDAB,
S., 76th Cong., 3d sess., p. 223.

5Maj Gen Charles M. Wesson’s 11 O’Clock
Conf Min, 1 Apr 4o, OHF. (Hereafter Minutes
of the Wesson Conferences are cited as Min, Wes-
son Confs.)

8 WDAB, S., 76th Cong., 3d sess., p. 422.

T Congressional Record, vol. 86, pt. 6, 76th
Cong., 3d sess., pp. 6163, 6776, 6830-31. See also
critical comments by Arthur Krock in The New
York Times, May 16, 1940, p. 22.



INTRODUCTION

SenaTor HENry CaBor LobpcE ABOARD MEepiuM Tank M2 of the 67th Armored
Regiment. Officer in left foreground is Lt. Col. Omar N. Bradley. (Photograph taken May
1940.)

nance of a volunteer army scattered over a
tremendous number of small posts.” ® Some
of the money, a small proportion, had gone
into munitions, but weapons were not yet
coming off the production lines, for they
could not readily be obtained from com-
mercial sources, as could food and uri-
forms, and were hard to manufacture. A
year earlier General Malin Craig, then
Chief of Staff, had stressed the inexorable
demands of time in weapons manufacture:
“the sums appropriated this last year will
not be fully transformed into military pow-
er for two years.” ? Besides, as one Senator
pointed out in defense of the War Depart-
ment, America had not been “under the
same strain, nor in the same sphere as the
warring nations of Europe. We prepared
ourselves for national defense and not to
invade Belgium and Holland.” *°

Yet nothing could quiet the outcries over
“popgun defense,” not even the President’s
steady, reassuring voice telling the country
over the radio in a fireside chat that the
United States had “on hand or on order”
792 tanks, 744 antitank guns, 741 modern-
ized 75’s, and 2,000 antiaircraft guns. The
press was quick to point out that most of
the tanks were light rather than medium
or heavy, that more than half the antiair-
craft guns were .50-caliber machine guns,
good only against low-flying aircraft, and,

8 Testimony of Gen. George C. Marshall, CofS,
May 17, 1940, in WDAB, S., 76th Cong., 3d
Sess., P. 429.

9 Gen. Malin Craig, “Our Present Military Po-
sition,” (extracts from final report to SW, 30 Jun
39), Army Ordnance, (now Ordnance), XX, No.
116 (September-October 1939), 89.

10 Congressional Record, vol. 86, pt. 6, 76th
Cong., 3d sess., p. 6165.
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most important of all, that only a small
percentage of all weapons were actually on
hand. Complete delivery of the weapons
“on order” could not be expected before
June 1g41.

At the current rate of delivery, the
$348,228,098 just appropriated for ord-
nance could not be translated into antiair-
craft guns, tanks, field artillery, powder,
and shells until June 1942. Recalled to
Senate hearings, General Marshall gave a
more optimistic {and prophetic) date; he
thought the nation could be ready for war
by December 1941.1* “I am terribly disap-
pointed in the attitude of the Army,” said
one Senator. “Their ambition is to get
ready in a period of 18 or 24 months, when
we are living in a period of wars being set-
tled in go days.” 2

The agency responsible for developing,
procuring, and distributing the Army’s
weapons and ammunition was the Ord-
nance Department. One of the supply serv-
ices of the War Department, Ordnance
consisted of a headquarters staff in Wash-
ington and numerous field installations,
including manufacturing arsenals, storage
depots, and procurement district offices in
major cities.”® It was headed by a major
general who reported on procurement mat-
ters to the civilian Assistant Secretary of
War (later Under Secretary) and on mili-
tary matters to the Chief of Staff through
G—4. The line between military and pro-
curement matters was not always distinct,
But as a general rule decisions as to types
and quantities of weapons needed for each
unit of the Army were looked upon as mili-
tary matters, while decisions as to con-
tracts, financing, and production schedules
were regarded as procurement matters. As
a supply service (later technical service)
the Ordnance Department had little au-
thority for independent action except in
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the execution of directives from the Assist-
ant Secretary or the Chief of Staff. Ord-
nance might advise and suggest on the
development of new weapons, but the final
decision was made by the Chief of Staff on
the basis of recommendations of the using
arms—the Infantry, the Coast and Field
Artillery, the Air Corps, and the Cavalry or
Armored Force.™

How good a job would it do in this
crisis? Some commentators had doubts.
The Chicago Tribune denounced “Army
and Navy bureaucrats.” Time, contending
that most generals were still thinking in
terms of horse warfare, made the point that
money was not the only cure for unpre-
paredness and that brains were needed as
well as weapons. Others argued that if the
nation was unprepared the fault lay rather
in the apathy of the public than in the
attitude of the Army or the caliber of the
professional officer. Even so severe a critic
as Senator Lodge had been impressed by
the officers who had testified at committee
hearings on the appropriations bill.'®

11 (1) Editorial, “Editors Approve President’s
Defense Plan; Score ‘Fireside’ Talk,” Army and
Navy fournal, LXXVII, 40, June 1, 1940; (2).
Time, May 27, 1940, p. 14, and June 3, 1940,

p.17.

12 WDAB, S., 76th Cong., 3d sess., p. 1g1.

13 The other supply arms and services in 1940
were the Chemical Warfare Service, Corps of
Engiricers, Medical Department, Quartermaster
Corps, and Signal Corps.

14 Constance McLaughlin Green, Harry C.
Thomson, and Peter C. Roots, The Ordnance
Department: Planning Munitions for War,
UNITED STATES ARMY IN WORLD WAR
IT (Washington, 1955), (hereafter cited
as Green, Thomson, and Roots, Planning Muni-
tions for War).

15 (1) WDAB, S., 76th Cong., 3d sess., p. 226;
(2) Congressional Record, vol. 86, pt. 6, 76th
Cong., 3d sess., p. 5043; (3) Time, June 3, 1940
p. 14.
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One of these was Maj. Gen. Charles M.
Wesson, Chief of Ordnance. Another was
Brig. Gen. Charles T. Harris, Jr., who, as
the Chief of the Ordnance Department’s
Industrial Service, was the man in charge
of procuring the weapons and ammunition.
A stocky, plain-spoken, hard-driving officer,
he was, in the opinion of one high-ranking
Army official, “the dynamo of Ordnance.”
His years of experience in the Office of the
Assistant Secretary of War—the Army’s
agency for industrial planning—had given
him an excellent grasp of the first and most
important rearmament task, which was to
put industry to work. Just as nobody ex-
pected to fight a war with the small Regu-
lar Army, nobody expected the six Ord-
nance arsenals to turn out more than a
small portion of the munitions that would
be needed, perhaps 5 percent. After years
of neglect, they were at last being renovat-

ed. But to one Senator, who had recently

inspected Ordnance installations, the ar-
senals “looked like . . . a plant that had
been abandoned for 2o years, and then a
bunch of men were feverishly trying to get
them back into shape to start produc-
tion.” * They were valuable mainly as
centers of technical knowledge where the
art of design was kept alive and produc-
tion was maintained on a laboratory basis.

For the past eighteen years the Office of
the Assistant Secretary of War had been
planning a training program for industry
that was comparable to the peacetime train-
ing of the Reserves, and Ordnance had the
lion’s share. The most fruitful part of the
early program for Ordnance wartime ex-
pansion consisted of small orders given to
qualified manufacturers to educate them in
the intricacies of munitions manufacture.
Under the Fiscal Year 1939 program, edu-
cational orders had been placed for semi-
automatic rifles, recoil mechanisms for
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the 3-inch antiaircraft gun, and 75-mm.
shells;'" and by the spring of 1940 the re-
sults were beginning to come in. In March
General Harris was able to bring a shell
made by the S. A. Woods Company to the
daily Ordnance conference in General Wes-
son’s office, where it was passed around and
examined with much interest.'® Advance
planning enabled Ordnance’ production to
get off to a fast start before tool and mate-
rials shortages and low priorities put a
brake on the program.

In the old Munitions Building on Wash-
ington’s Constitution Avenue, a World War
I temporary structure where all the supply
services were housed, General Harris and
Brig. Gen. Earl McFarland, chief of Ord-
nance’s Military Service, met with General
Wesson every morning to hear reports of
staff officers and discuss Ordnance policy.
Just as the Industrial Service was the point
of contact with industry, under the Office
of the Assistant Secretary of War, the Mili-
tary Service was the point of contact with
the Chief of Staff and the using arms and
services. This contact was of great impor-
tance, for Ordnance received its guidance
and approval on matters of weapons de-
velopment from the using arms.

At the time the Germans invaded the
Low Countries, the storage, distribution,
and maintenance duties of Ordnance were
delegated to an office under General Mc-
Farland that was designated Field Service
and was headed by Col. James K. Crain.
The following year Field Service was raised
to the same level as Industrial Service, and

16 WDAB, S., 76th Cong., 3d sess., p. 34.

17 (1) WDAB, S., 76th Cong., 3d sess., pp.
130-31 and 141-46; (2) Col. Harry K. Ruther-
ford, “Industry’s Manual of Arms: A Progress
Report on the Educational Orders Program,”
Army Ordnance, XX, No. 120 (Jume-July 1940),

371.
18 Min, Wesson Confs., 21 Mar 4o.



Maj. Gen. James K. Crain, Chief of
Ordnance Department’s Field Service.
(Photograph taken October 1944.)

Colonel Crain was soon to become a briga-
dier general.’® A slender, thoughtful man,
a few years older than General Harris,
Colonel Crain looked more like a college
professor than an Army officer. He had
had long service in the field, beginning
with his assignment as Chief Ordnance
Officer of the Rainbow Division in World
War I,?° and had recently engineered an
innovation in field maintenance organiza-
tion by grouping Ordnance companies
into an Ordnance battalion. The battalion
was tried for the first time in the spring
1940 maneuvers, and Colonel Crain, on
the scene as Corps Ordnance Officer, saw
that it was successful.?!

Though after the blitzkrieg the maneu-
vers that spring seemed to the press “more
unreal than most such playing at soldiers,”
and against the background of Europe’s
total war “the U.S. Army looked like a few
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nice boys with BB guns,” ?? yet there were
presages of the World War II Army. Gone
were the khaki breeches and wrapped put-
tees, replaced by loose trousers; almost en-
tirely departed were the horse and mule.
For the first time in history the Army was
equipped with enough motor transporta-
tion to carry weapons and men, food, and
ammunition; and the star of the Air Corps
was rising.

The coming of age of air power had a
definite impact on the Ordnance Depart-
ment. Bomb cases and fuzes formed a large
part of the educational orders under the
Fiscal Year 1940 program;* and, since in-
dustry had cut down the time of making
bomb bodies to six months, quick results
could be expected from production or-
ders.?* Prospects for new and more power-
ful bomb fillings were being explored. In
mid-January 1940 Dr. Lyman J. Briggs of
the Bureau of Standards had called on
General Wesson about obtaining three
thousand dollars “for the purpose of split-
ting the uranium atom.” It seemed to Ord-
nance that the development had “possibili-
ties from an explosive viewpoint.”

19 For the organization and the research and

development activities of the Ordnance Depart-
ment, see Green, Thomson, and Roots, Planning
Munitions for War)

29 “New Ordnance Strength,” Army Ordnance,
XXI, No. 123 (November-December 1940), 214~
15

21 (1) Min, Wesson Confs, 3 Apr. 40; (2)
Capt. Joseph M. Colby [Comdr, Ord Bn, Fourth
Army Corps], “The New Ordnance Battalion:
Maintenance and Supply in the Streamlined Divi-
sion,” Army Ordnance, XXI, No. 123 (Novem-
ber-December 1g40), 208-13.

22 Time, May 27, 1940, p. 19.

23 Rutherford, “Industry’s Manual of Arms,”
Army Ordnance, XX, No. 120 (June-July 1940),
370.
24 WDAB, S., 76th Cong., 3d sess., p. 42.

25 Min, Wesson Confs, 15 Jan go. For a de-
tailed account of Ordnance participation in early
atomic bomb work, see Arthur Adelman, Fission
Explosives, 30 Jun 44, OHF.



INTRODUCTION

A few months later Mr. Lester P. Bar-
low, an employee of the Glenn L. Martin
aircraft factory, submitted to the Senate
Committee on Military Affairs a bomb
filled with liquid oxygen. Called “glmite”
in honor of Mr. Martin, the explosive was
said to give off violent vibrations of the air
waves that would kill every living thing
within a radius of a thousand yards. Sena-
tor Gerald P. Nye was so impressed that
he called in reporters to watch while min-
utes of the committee meeting were burned
—*“so great was the military secrecy of the
subject! . . . an explosive so deadly it might
even outlaw war!!!” 20

Tests of the Barlow bomb took up a
good deal of the time of Ordnance planners
in April and May, extending down into the
most anxious weeks in May. When the
newspapers announced that goats would
be tethered at varying distances from the
bomb to determine its lethal effects, Con-
gress and the War Department were del-
uged with letters of protest from humane
societies and private citizens.”* All the
concern turned out tg be wasted. At the
first test, the bomb leaked and did not go
off; at the second, held at Aberdeen Prov-
ing Ground in late May, the explosion oc-
curred, but the goats, unharmed, continued
to nibble the Maryland grass.?®

In a few days’ time, such matters as
cruelty to goats became trivial. On 3 June
the British were driven off the Continent
at Dunkerque. On 8 June the Ordnance
Department received instructions to load
twelve Thompson submachine guns on the
Atlantic Clipper scheduled to leave for
Europe the next day; the guns were for
protection of the American Embassy in
Paris. But it was already too late; the order
was canceled by the President almost as
soon as given.”® Paris surrendered on 14
June.

Chief of the Ordnance Department’s Indus-
trial Service, 1939-42.

The fall of France marked the real begin-
ning of America’s rearmament. Once the
tremendous Munitions Program of 30 June
1940 became effective, dwarfing all previ-
ous programs, there was an unheard-of ex-
pansion in Ordnance operations. Factories
had to be converted into armorics; am-
munition plants, magazines, and depots
built; huge stocks of weapons and ammuni-
tion distributed. And there was never
enough time. It took an inexorable number
of months to build a powder plant, make
a tank, or fill a requisition, in spite of the

26 Editorial, Army Ordnance, XXI, No. 121
(July-August 1940), 45.

27 Min, Wesson Confs, 6, 11, 12 and 19 Apr; 2
and 13 May 4o0.

28 (1) Editorial, Army Ordnance, XXI, No. 121
(July-August 1940), 45; (2) Time, May 27, 1940,
p. 21.

29 Min, Wesson Confs, 10 Jun 4o.
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most strenuous efforts of hard-pressed men Building and later in the new Pentagon,
to speed up the machinery of supply. At there was always present the haunting
Ordnance conferences in the old Munitions specter of Time.



CHAPTER 1II

Procurement Planning

Planning for military preparedness in
the United States before World War II
differed somewhat from planning by Euro-
pean military establishments. The differ-
ences stemmed largely from two factors:
lack of a munitions industry in this country
comparable to those of the major European
nations, and American emphasis on mainte-
nance of a small Regular Army backed by
a modest reserve of war supplies. War De-
partment planners had for many years as-
sumed that, in event of war, the United
States would have time to mobilize its re-
serves both of manpower and of industrial
production, and would not need to main-
tain either a large standing army or large
stores of munitions. Quantities of matériel
left over from World War I were kept in
storage during the 1920’s and 1930’s, but
ammunition gradually deteriorated and
weapons became outmoded. With each
passing year, therefore, the Ordnance De-
partment gave more attention to develop-
ment of plans for speedy conversion of
private industry to new munitions produc-
tion in time of war. Ordnance procurement
plans provided essential background for the
vast rearmament effort launched in 1940.

In spite of the injunction of the National
Defense Act of 1920 to plan in advance for
military supply, the War Department
found the climate of opinion in the United
States during the 1920’s and 1930’s not at
all favorable to such planning.? The Plan-
ning Branch in the Office of the Assistant

Secretary of War, headed in the middle
1930’s by Col. Charles T'. Harris, Jr., pro-
vided official encouragement for procure-
ment planning, but its activities were
strictly limited. During the years when
hopes for peace were high, and military
budgets low, this agency managed to keep
alive the system of district procurement
offices within the supply services and to
promote arrangements with industry for

1 (1) Lt. Col. Gladeon M. Barnes, ‘“‘Procurement
Planning,” Army Ordnance, XVIII, No. 103
(July-August 1937), 22-23; (2) Maj. Gen.
Charles M. Wesson, ‘Fundamentals of Prepared-
ness,” Army Ordnance, XIX, No. 114 (May-June
1939), 320-32; (3) Col. James H. Burns, “Pro-
duction is Preparedness,” Army Ordnance, XX,
No. 115 (July-August 1939), o-11; (4) Capt.
Paul D. Olejar, Procurement Planning for War—
Ordnance, May 44, a monograph prepared in the
Ordnance Historical Branch, OCO. For a broad
survey of the subject from the Army level, see R.
Elberton Smith, The Army and Economic Mobili-
zation, UNITED STATES ARMY IN WORLD
WAR II (Washington, 1959), Chapters II-IV. A
comparable Navy volume is Robert H. Connery,
The Navy and the Industrial Mobilization (Prince-
ton: Princeton University Press, 1951). An inter-
esting essay by Troyer S. Anderson, The Influence
of Military Production and Supply Upon History,
may be found in OCMH files.

2 The effect of public opinion on the War De-
partment is discussed in of Green,
Thomson, and Roots, Planning Munitions for
War, and in Mark S. Watson, Chief of Staff: Pre-
war Plans and Preparations UNITED STATES
ARMY IN WORLD WAR II (Washington,
1950), ch. VI (hereafter cited as Watson, Chief of
Staff). See also summary of testimony before the
Special Comm., Investigating the National De-
fense Program, S. Rpt No. 440, pt. 4, 8oth Cong.,
ad sess., 28 Apr 48, p. 292ff.
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converting to war production.® By the
spring of 1940 a change of popular senti-
ment was taking place; the American peo-
ple were demanding more adequate nation-
al defense, but they still found the thought
of planning for another war extremely dis-
tasteful.

The neutrality legislation of the 1930’s
had reflected the public’s mood by forbid-
ding shipment of American arms to other
nations. Though the ban was altered in
November 1939 to permit warring nations
to purchase munitions in this country, all
transactions had to be on a cash-and-carry
basis. Under these circumstances, the Brit-
ish and French purchasing commissions
made few contracts for munitions before
June 1940, preferring to shop around for
more favorable prices and to use the United
States as a source of aircraft, machine
tools, and scarce raw materials.? It was
only after the disastrous defeats of May
and June 1940 that the British plunged
into an ‘“‘arms at any price” buying cam-
paign. Meanwhile the build-up of muni-
tions for the U.S. Army was proceeding
cautiously but picking up speed. Using
a financial yardsfick, General Wesson
summed it up in the fall of 1939 as follows:

In the fiscal year 1938 approximately $25,-
000,000 was expended for the procurement
of Ordnance material. In the fiscal year 1939
approximately $50,000,000 has been and is
being expended for like purposes. In the fiscal
year 1940 a total of approximately $i50,-
000,000 has been made available. . . .9

The depression of the 1930’s had a very
real, though indirect, influence on procure-
ment planning. Since most industries were
operating far below their normal capacity
during the depression, Army planners tend-
ed to look upon the unused portion of the
nation’s industrial plant as an immediately
available reserve for war production.® Un-
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used industrial capacity was, of course, far
more readily available for Quartermaster
items, which were largely commercial in
nature, than for Ordnance items. But the
existence of idle factories, tools, and man-
power throughout nearly the whole decade
of the 1930’s served to condition all plan-
ning for war procurement. It placed pri-
mary emphasis on utilization of existing
capacity, rather than on building addi-
tional plants, and tended to minimize esti-
mates of the probable impact on the civil-
ian economy of a war production program.
It gave rise to the belief, still widely held
in 1940, that the capacity of American in-
dustry was great enough to support both
a war economy and a peace economy, or,
to employ the language popular at the
time, to produce “both guns and butter.”

3 (1) Testimony of Brig. Gen. Charles T. Har-
ris, Jr., in WDAB, S., 76th Cong., 3d sess., pp. 129
ff; (2) Ltr, CofOrd to ASW, 20 Sep 39, sub:
Readiness of the Ord Dept. . . , OO 381/27800
ASW. For a critical evaluation of the War De-
partment’s procurement planning, see Harry B.
Yoshpe, “Economic Mobilization Between the Two
World Wars,” Military Affairs, Winter 1951, pp.
199-204, and Summer 1952, pp. 71-83.

* For an account of these purchases, see (1)
Richard M. Leighton and Robert W. Coakley,
Global Logistics and Strategy, 1940-r1g943, UNI-
TED STATES ARMY IN WORLD WAR II
(Washington, 1955), ch. I; (2) Watson Pierce,
Foreign Purchasing Competition Before the Lend-
Lease Act, ICAF Research Project RP No. 28,
July 1946. By 28 December 1940 British orders for
machine tools, explosives, propellants, ammuni-
tion, tanks, and other ordnance equipment totaled
nearly $800,000,000. See also Lt Col John N. Lyle,
Historical Review of Lend Lease Activities, Small
Arms and Small Arms Ammunition, 17 Jul 45,
OHF.

5 Ltr, CofOrd to ASW, 20 Sep 39, sub: Readi-
ness of the Ord Dept to Meet the Requirements of
a Major Emergency, OO 381/27800 ASW.

% Lecture, Maj Ray M., Hare, The Allocations
Division, OASW, 8 Jan 40, ICAF. See also History,
Rochester Ordnance District, I, p. 15.

? For discussion of this point from the level of
the National Defense Advisory Commission, see
Civilian Production Administration, Industrial
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Ordnance devoted far more attention to

procurement planning during the interwar.

years than did any of the other Army sup-
ply services. In the early 1920’s Ordnance
officers took a leading part in the establish-
ment of the Army Industrial College, and
throughout the interwar years they held
key positions in the Planning Branch of
the Office of Assistant Secretary of War.®
Through its many procurement district of-
fices Ordnance kept officially in touch with
industry in all parts of the nation while
the Army Ordnance Association, on a
semiofficial level, promoted public interest
in industrial preparedness. In fiscal year
1939, Ordnance Department procurement
planning (including educational orders)
accounted for about $8,000,000 of the
$9,275,300 allocated for all War Depart-
ment (including Air Corps) procurement
planning for that year. In the early months
of 1940 Ordnance had 231 officers and
civilians engaged in procurement planning
activities compared to only 264 for all the
other supply services combined (including
the Air Corps).® That Ordnance defense
production got off to a fast start in 1940—
41 was due in large measure to this prewar
planning.

Plans for New Facilities

Because of the specialized nature of its
products, the Ordnance Department was
fully aware of the need for scores of new
facilities in time of war.!* For such prod-
ucts as smokeless powder,'”* TNT, ammo-
nia, and small arms ammunition, and also
for loading artillery ammunition, there
were no existing plants that could be readily
converted. Furthermore, because powder
Mobilization for War, History of the War Produc-

tion Board and Predecessor Agencies, 1940~1945
(Washington, 1947), pp. 57-58, and p. 185.
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and ammunition plants offered none of
the usual attractions for private capital, it
was recognized that they would have to be
built at government expense if they were
to be built at all. Working on these assump-
tions during the interwar years, Ordnance
engineers, co-operating with the nation’s
small peacetime explosives industry and
using the technical developments of Pica-
tinny and Frankford Arsenals, drew up
plans and specifications for typical plants
to be built in time of need. In 1937 they
established an office in Wilmington, Dela-
ware, to carry on this work, and in 1938
Congress appropriated funds for the pur-
chase of some of the highly specialized ma-
chinery required for the production of

8 The importance of the Ordnance planning
effort in the broad Army-wide picture is revealed
in Smith, Army and Economic Mobilization,
Chapters II-IV, The library of the Industrial Col-
lege of the Armed Forces has several lectures given
by Ordnance officers during 1940 and earlier years
on the work of the Planning Branch.

® WDAB, 1941, H.R., 76th Cong., 3d sess., p. 98.

10 See remarks by Lt. Gen. Brehon Somervell
praising Ordnance as “preeminent” in this area,
Rpt of Conf of Ord Dist Chiefs, Detroit, 22 Apr
44, p. 2, OHF. See also the report by Luther
Gulick and his associates on the Cincinnati Field
Survey, Apr 42, p. 20, ASF Contl Div files.

11 (1) WD Ann Rpt, Report of the Chief of
Ordnance, 1938, p. 9. (Hereafter, regardless of
variations of title, these reports are cited as Ann
Rpt CofOrd); (2) Memo, Col Lucian D. Booth,
Ammo Div, for Gen Harris, 3 Jan 3g, sub: Gen
Data . . . for Ammo in an Emergency, OHF; (3)
Lecture, Maj Gen Charles M. Wesson, The Ord-
nance Department, 9 May 41, ICAF; (4) Memo,
CofOrd for ASW, 6 May 40, sub: Additional Fa-
cilities Required. . . , OO 381/35763 ASW; (5)
Rpt of Comm. headed by Col Rutherford for
ASW, 24 Jun 40, sub: Proposed WD Program
for Increasing Productive Capacity for Munitions,
Maj Gen James H. Burns’s personal file; (6) Notes
on conversation with Col Leo Dillon, assistant ex-
ecutive officer to Gen Burns, no date, in Troyer
Anderson’s notes, folder 4, OCMH.

12 ““Smokeless powder” is used throughout this
volume because of its wide currency, not because
it was an accurately descriptive term. ‘“Propellant”
was generally preferred by specialists in this area,
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powder and small arms and for the opera-
tion of loading plants. By the summer of
1940, thanks largely to the efforts of Gen-
eral Harris, Ordnance had a fairly clear
idea as to the type of new facilities it would
need to produce smokeless powder, explo-
sives, ammonia, and TNT.'® These plans
and reserve machinery, General Wesson
told the Truman Committee in April 1941,
proved to be of “untold value” in promptly
starting the new facilities program.!*

In the summer of 1940 the Munitions
Program of 30 June opened a new era in
procurement planning. It called for imme-
diate procurement of equipment for 1,200,-
000 ground troops, procurement of impor-
tant long-lead-time items for a ground force
of 2,000,000, creation of productive capac-
ity for eventually supplying a much larger
force on combat status, and production of
18,000 airplanes. Approval of this plan,
formulated in large part by an Ordnance
officer, Col. James H. Burns, was a big step
forward along the road toward effective in-
dustrial mobilization.® It made a sharp
break with all previous plans to supply
equipment for small Army increments, for
it established broad planning goals far in
advance of any formal action to increase
the strength of the Army. It cleared the
way for creation of munitions plants for a
b’g military effort and left to the future
the tedious task of refining and adjusting
its parts. But Ordnance planners found
that there were still many unknown factors
in the equation—new weapons, tables of
equipment, estimated rates of consumption,
speed of mobilization, timetable for over-
seas deployment, and, most important, how
much money would be available.

Although Ordnance maintained six man-
ufacturing arsenals in time of peace, they
were not intended for large-scale produc-
tion in time of war.'® It was estimated that
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all the arsenals combined would never be
able to produce more than about 5 percent
of the Army’s requirements for war. In the
initial stages of an emergency, while indus-

13 Memo, CofOrd for Col Burns, OASW, 1
Mar 40, sub: Ord War Construction Rpt, OO
381/33041 ASW. The inclosure to this memo tab-
ulated 29 proposed loading and powder plants,
with tentative locations indicated. See also list of
proposed new plants in Munitions Program of 30
June 1940, ASF Contl Div dr G43; Dir, High Ex-
plosives Manufacturing Plants, 20 Sep 39, by Lt
Col Alfred B. Quinton, Jr., approved by Col Booth
and Brig Gen Harris, OHF; and Dir, War Plans
for Loading Ammunition, 21 Mar 40, by Brig Gen
Harris, OHF. On the role of General Harris, see
Ltr, Louis Johnson to Harry C. Thomson, 14 Oct
52, OHF. The New York Times on 2 January
1941 ran a front-page article on the need for pow-
der plants and on Ordnance plans for their con-
struction. . .

14 (1) Statement of Gen Wesson . . . before the
Spec S. Comm. Investigating the National Defense
Program, 749th Cong., 15t sess,, Hearings on 8. Res.
71, Investigation of the National Defense Program,
Apr 41. (These hearings, which extended from 1
March 1941 through 11 June 1948, from the 77th
through the 8oth Congresses, will hereafter be
cited as Truman or Mead Comm., Hearings ac-
cording to date. The successive chairmen of this
committee were Harry S. Truman, James M.
Mead, and Owen Brewster). A copy of Gen Wes-
son’s statement is in OHF; (2) Interv with Maj
Gen Charles T. Harris, Jr., and Brig Gen Burton
O. Lewis, 13 Jan 53; (3) Min, Wesson Confs, 20
Jun 40. On the development of plans and pur-
chase of machinery, see also (4) Small Arms Am-
munition, A History of an Industry, 1g18-1944,
vol. I, ch. 4, prepared by Ammo Br, SA Div, OCO
(hereafter cited as SAA); and (5) Ord Mono-
graph No. 4, Ammunition, 1 July 1940-31 August
1945, by Maj Berkeley R. Lewis and Lt C. B. Rosa;
31 Dec 45, p. 6, OHF.

15 (1) Munitions Program of 30 June 1940
(corrected as of 24 July), in ASF Contl Div files,
dr G43. For the important role played by Col.
(later Maj. Gen.) James H. Burns in developing
this program, see (2) Watson, Chief of Staff, pp.
172-182, and (3) Smith, Army aend Economic
Mobilization, Chapter VI. (4) See also Ltr,
Johnson to Thomson, 14 Oct 52, OHF.

16 For names, locations, and wartime activities
of the arsenals, see Green, Thomson, and Roots,
[Planning Munitions for War, pp. 6-7] A detailed
history of each arsenal may be found in OHF,
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try built new plants, the arsenals were to
produce certain types of urgently needed
munitions; but, with a few exceptions,
their major wartime role was to serve as
sources of production techniques, as de-
velopment centers, and as training grounds
for Ordnance production personnel, in-
spectors, and key men from industrial
plants. The main burden of war production
would fall on private industry and on
new government-owned, contractor-operat-
ed (GOCO) plants built for the purpose.'?

Plans for Decentralized Procurement

In terms of organization, the foremost
principle of Ordnance procurement plan-
ning in the summer of 1940 was decentral-
ization through the six manufacturing ar-
senals and the thirteen district offices.’®
Ever since World War I, Ordnance pro-
curement plans had provided that, with
certain exceptions, contracts for war maté-
riel would be placed by the arsenals or the
district offices, each of which was familiar
with industries capable of producing the
required munitions. Over-all direction of
the program in wartime was to be exer-
cised from Washington by the Chief of the
Industrial Service, General Harris, but the
day-by-day work of negotiating and admin-
istering contracts was to be carried on in
the districts.'®

The districts had a combinatien of civil-
ian and military leadership. Each district
had as its chief (until 1g42) a prominent
local businessman, usually a Reserve offi-
cer, who devoted part of his time to district
affairs. To each district a regular Ordnance
officer was assigned on a full-time basis as
assistant chief or executive officer. Most of
the districts also had advisory boards made
up of prominent business leaders who were
sympathetic, at least in theory, with
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the Ordnance Department’s preparedness
plans. There was an element of “window
dressing” about these boards but there
was some real substance, too. The New
York district, for example, numbered
among its board members in the 1939—41
period such prominent figures as Patrick E.
Crowley, president of the New York Cen-
tral Lines; James A. Farrell of the United
States Steel Corporation; Maj. Gen. James
G. Harbord (Ret.), chairman of the board
of directors of the Radio Corporation of
America; Robert P. Lamont, former Secre-
tary of Commerce; and Owen D. Young,
chairman of the board of the General Elec-
tric Company. The Cleveland district prob-
ably reflected the experience of other dis-
tricts when it reported that the names of
highly respected industrialists on its advis-
ory board helped to unlock industrial
doors.

17 (1) Lectures, Maj Gen Charles M. Wesson,
Ordnance Department Procurement, and The
Ordnance Department, 15 Jan 40 and g May 41
respectively, ICAF. (2) See also Memo, CofOrd
for Planning Br, OASW, 8 Sep 39, sub: Measures

. in Event of War. . . ; OO 381/27496 Misc.

18 The origins and early history of the arsenals
and district offices are treated in Green, Thomson,
and Roots, Planning Munitions Jor War| Chapter
I. In 1940 the district offices were in the follow-
ing cities: Birmingham, Boston, Chicago, Cincin-
nati, Cleveland, Detroit, Hartford (redesignated
Springfield in May 1942), New York, Philadelphia,
Pittsburgh, Rochester, St. Louis, and San Fran-
cisco.

19 For detailed description of the organization
of the Industrial Service, and its relation to the
districts, see Green, Thomson, and Roots, Planning
Munitions for War, and The
mechanics of Ordnance procurement, and many
references to specific procurement plann’ing direc-
tives, are described in History of the Industrial
Service, District Administrative Branch, vol. 101,
OHF. See also Dir for Procurement . . . for FY
1940. . ., 1 May 39, OHF; Cir 18, The Mission
of the New York Ord Dist, 29 Oct 35, in His-
tory of . New York Ordnance District, I, pt. 1,

app. C.
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In the early stages of an emergency,
while the districts built up their staffs and
established operating procedures, the ar-
senals were to let contracts for the more
complicated types of matériel and were to
aid the districts by providing blueprints,
specifications, and technical guidance to
manufacturers.®® Up to July 1940, the dis-
tricts had no authority to award contracts.
During the preceding eighteen months they
had handled some of the preliminary work
for educational orders and production
studies.”* They had been given increasing
responsibility for inspecting finished prod-
ucts, but they had had no authority to
place orders with industry. The grant of
that authority to the districts was never-
theless an integral part of the Ordnance
plan, and to lend realism to such planning
each district was requested in December
1939 to submit its recommendations cov-
ering the first twenty contracts it expected
to place in time of war. The reports sent in
by the districts showed names of plants,
items to be produced, types of contracts to
be used, and the reasons for selecting each
plant.*?* The Chicago district, to cite one
example, planned to place orders with
Elgin National Watch Company for time
fuzes, with Allis-Chalmers Manufacturing
Company for machining 75-mm. shells,
with Bucyrus-Erie Company for 3-inch AA
gun mounts, with Stewart-Warner Corpo-
ration for metallic belt links, and so on
through the list.?

The Industrial Service in mid-July 1940
described in some detail the specific pro-
curement procedures to be followed by the
arsenals and districts. To use the district
procurement system and at the same time
retain competitive bidding to the maxi-
mum extent, Ordnance proposed to divide
the requirement for each item among dis-
tricts that had facilities allocated for pro-
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duction of that item.** When district
offices received these assignments they
would request facilities allocated to them
to submit bids. The bids from all districts
would then be reported to the Ordnance
office in Washington. That office would
compare the bids with each other and with
known costs of manufacture at arsenals
and would make awards to facilities that
offered the best assurance of producing on
schedule and at a fair price. Rigid accept-
ance inspection by the district offices, cou-
pled with periodic interchangeability tests,
would assure uniformity of product. In
analyzing the plan the Chief of Ordnance
wrote:

It will be observed that this plan, in effect,
provides for nation-wide competition among
allocated facilities, with contract negotiations
carried on in the geographic territories of the
several Ordnance Districts. Assurance of the
timely production of munitions through use
of the district system cannot be obtained in
any other manner, and it is considered that

20 {1) Ann Rpt CofOrd FY 1938, p. 8; (2)
Hist, Ind Serv, Dist Admin Br, sec. B, vol. 101;
(3) Harry B. Yoshpe, Plans for Industrial Mo-
bilization, 1920-39, ICAF Research Project RP
No. 28, Nov 45, p. 78. For the experience of the
Quartermaster Corps wherein current procurement
and procurement planning were not closely tied
together, see Thomas M. Pitkin and Herbert R.
Rifkind, Procurement Planning in the Quarter-
master Corps 1920-40, QMC Historical Studies
No. 1, Mar 43, pp. 121-28.

21 Discussed below, For a detailed
record of one district’s activities, see the bound
volumes of monthly reports of the Cincinnati Ord-
nance District for 1940 and 1941, OHF.

22 Ltr, CofOrd for all districts, 14 Dec 39, sub:
Negotiation of Wartime Contracts, OO 381/-
30303 San Francisco. Replies from the districts
are also in this file.

23 Ltr, Chicago Ord Dist to CofOrd, 21 Dec
39, sub: Negotiation of War-time Contracts, OO
381/3062, copy in OHF.

24 Allocated facilities were those assigned in War
Department plans for use of a specific procure-

ment agency. See below,
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the plan will bring forth the best facilities
producing at the lowest cost, consistent with
the desired distribution of the load.

It was estimated that in meeting require-
ments of the Munitions Program of 30
June the districts would place approximate-
ly four hundred prime contracts, utilizing
some eight thousand facilities. For that
part of the procurement load assigned to
the arsenals, competitive bidding among
allocated facilities or any other facilities
with suitable production experience, and
the signing of fixed-price contracts, were
to be the rule. Arsenal commanders had
authority to close contracts involving less
than $50,000 without referring them to
Washington for approval, but larger con-
tracts had to have the approval of the
Chief of Ordnance, the Assistant Secretary
of War, and Commissioner William S.
Knudsen of the Advisory Commission to
the Council of National Defense (usually
referred to as NDAC).2®

Each district office was to administer its
own contracts and also all contracts with
industries within its borders placed by the
arsenals. Administration of contracts in-
cluded, among other things, helping con-
tractors solve production problems, making
periodic reports to the Chief of Ordnance
on the status of production, inspecting fin-
ished products, and paying for the goods
delivered. By means of production reports
from the districts and the arsenals the
Chief of Ordnance planned to exercise close
control over the flow of components to final
assembly points and loading plants, and to
bring pressure to bear upon contractors
who failed to meet their production
schedules.

Contract Forms and Legal Restrictions

By the summer of 1940 the Assistant
Secretary of War had approved six stand-
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ard contract forms for use in a national
emergency.?” These had been drafted to
prevent recurrence of the confusion of
World War I when purchasing agencies
of the War Department evolved and used
over four hundred different and trouble-
some contract forms. Ordnance expected
that the most important of the approved
contracts would be Standard Form No. 32,
a fixed-price supply contract to be used
under the system of competitive bidding.
It was thought that this type of contract
would account for g5 percent of all awards
by the district offices. But, because of the
difficulty of estimating costs of war equip-
ment that manufacturers had never before
produced, other types of contracts, such
as the cost-plus-fixed-fee (CPFF), which
allowed greater flexibility in pricing, were
also considered.

In January 1940 the Ordnance Depart-
ment regarded the legal restrictions on
peacetime procurement as a major factor
that would retard the award of Ordnance
contracts in time of emergency. It cited
the law requiring public advance advertis-
ing and award to the lowest responsible
bidder, and other legislation affecting
hours, wages, and profits. In January 1940,
General Wesson stated that because of this
legislation, with which many manufactur-

25 Memo, CofOrd, for ASW, 19 Jul 40, OO
381/1335 ASW. The Ordnance plan was offi-
cially approved by the Secretary of War in a
memo for NDAC, 23 Jul g0, OO 334.9/26. The
plans of all the supply services are summarized in
Ann Rpt USW FY 41, and in Ann Rpt P and C
Br, OUSW, FY 41.

26 Memo, ASW for CofOrd, 10 Jun 40, sub:
Approval of Important Purchases. . . , OHF.

27 For copies of these forms see Ind College
Spec Text No. 98, War Department Procurement
Planning, ch. 8, prepared in 1940 by Extension
Course Div ICAF. See also Yoshpe, op. cit., pp.
50-53, and Lt. Col. John P. Dinsmore, “War
Contracts,” Army Ordnance, XX, No. 119 (March
-April 1940), 317-21.
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ers were not familiar, it took about ninety
days to advertise for bids, examine the
bids, and make an award. He went on to
say that this procurement cycle could be
cut from ninety to thirty days for essential
items in an emergency only if the industrial
mobilization plan were put in effect, legal
restrictions removed, and Ordnance per-
mitted to negotiate directly with selected
facilities.?®

Surveys of Industry

In the summer of 1940 each district of-
fice had on file hundreds of reports of in-
dustrial surveys made during the preced-
ing vears and kept as nearly up-to-date as
possible with the handful of officers and
civilian engineers available for the job.
These surveys, made under the broad su-
pervision of Louis Johnson, Assistant Secre-
tary of War, covered major industrial
plants within each district that might be
converted to munitions production in time
of war. For each plant the survey recorded
the firm’s normal product, its productive
capacity, floor space, and major items of
equipment. It also gave information on the
firm’s financial standing and resources,
transportation facilities, availability of
skilled workers, and, most important, the
type and quantity of Ordnance matériel
the company might produce in an emer-
gency. Above all, Ordnance was interested
in firms with good management and strong
engineering departments. “It was not just
the machines and floor space that count-
ed,” observed Brig. Gen. Burton O. Lewis,
a leader in Ordnance procurement plan-
ning. “Of even greater iniportance were
the men—the skilled workers, the produc-
tion engineers, the executives who under-
stood the secret of high-quality mass pro-
duction.” #* In most cases, after the survey
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was complete, Ordnance and the company
signed an informal agreement known as an
“accepted schedule of production” showing
specifically what the company was pre-
pared to produce.®® Accepted schedules of
production were ‘“‘all important,” General
Wesson told Industrial College students
early in 1g40. “They are part of our war
reserve. They are as vital as the material
in our storehouses.”

28 Lecture, Wesson, Ordnance Department
Procurement, p. 10. See also Memo, Brig Gen
Harris, Actg CofOrd, for ASW, 15 May 40, sub:
Measures to Expedite Proc, OO 400.12/5908.

2% Interv with Brig Gen Burton O. Lewis, 29
Apr 52. The same view was expressed by many
other Ordnance officers in interviews with the
author.

30 For discussion of this topic, see testimony of
Brig Gen Harris, WDAB, S., 76th Cong., 3d sess.,
p. 239ff. See also Smith, Army and Economic
Mobilization, ch. II1.

31 Lecture, Wesson, Ordnance Department Pro-
curement.
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Before 1940 the process of making in-
dustrial surveys was slow, hampered by
lack of interest on the part of some manu-
facturers and by lack of personnel in the
district offices. It was also hampered by the
fact that not all Ordnance district officers
had sufficient manufacturing background
and engineering knowledge to do a good
surveying job. But during the first six
months of 1940 the tempo of survey work
increased markedly, stimulated by a pro-
curement planning conference called by
Louis Johnson in October 1939. The Pitts-
burgh District made more than two hun-
dred surveys during the first half of 1940
as compared with only thirty-nine during
the preceding six months, and the cumula-
tive total for the District in July 1940 rose
to five hundred.®

By 1940 the purpose of industrial sur-
veys had generally ceased to be discovery
of firms that could turn out- complete
items of Ordnance matériel ready for
storage or issue. The search was for several
firms, each of which might manufacture
one or more components or perform one or
more steps in the whole process of manu-
facture. Further, surveying officials were
looking for plants that could do the job by
using equipment already on hand and with
workers already trained in similar proc-
esses.

The search for plants that could under-
take Ordnance production with existing
equipment was dictated largely by the an-
ticipated shortage of machine tools. Ord-
nance planners were aware that the na-
tion’s small machine-tool industry would
be swamped in time of war; they realized
that every possible step should be taken to
utilize existing machines rather than count
on extensive retooling. The dearth of ma-
chine tools in the South was spectacularly
revealed in the fall of 1939 when the Bir-
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mingham District office reported that, of
cighteen contractors approached, not one
had the tools needed to begin production
on any type of matériel contemplated for
production in that District.*® The educa-
tional orders program revealed that lack
of machine tools was also a problem for
industries in the Neorth. In January 1940,
for example, the Philadelphia District re-
ported that bids on educational orders
“indicate a larger deficiency of machine
tools than was anticipated six months
ago.” 3

Planning for an adequate supply of gages
—those essential measuring and checking
devices needed to assure precision manu-
facture—was an altogether different story.
Profiting from the experience of World
War I, the Ordnance Department during
the 1920’s and 1930’s took a number of
important steps to assure an adequate sup-
ply of gages for a future emergency. More
than half a million World War I gages were
collected, checked for accuracy, and put in
storage. During the 1930’s nine district
gage laboratories were established at uni-
versities to provide gage-checking services
to manufacturers and to train personnel
for gage-surveillance duties, and gage lab-
oratories were established at all the arsen-
als. Beginning in 1938 Ordnance made a
concerted effort to design gages for all
items for which it was reasonably sure that
production would be required. Gages on
hand at the arsenals were brought up to
date, and new gages were procured for

92 History, Pittsburgh Ordnance District, I, pt.
3, p. 382. For similar data, see History, Detroit
Ordnance District, I, p. D-3.

33 History, Birmingham Ordnance District, I,
pt. 1, pp. 285—go.

34 Monthly Progress Rpt, Phila Ord Dist, Jan
40. See also History, New York Ordnance District,

I, pt. 2, pp. 75-76.
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standard items. In July 1940 Ordnance
allotted approximately $2,500,000 for gage
procurement in advance of actual produc-
tion of weapons or ammunition. At the
same time, steps were taken, in co-
operation with other government agencies
and private industry, leading to allotment
by the War Department of $4,000,000 to
expand productive capacity of the gage in-
dustry.®® So effective were these prepara-
tory measures that the gage problem,
which proved so serious in World War 1,
was scarcely a problem at all in World
War II.

Closely related to industrial surveys was
the system by which a certain percentage
of a plant’s capacity was allocated by the
Army and Navy Munitions Board for the
exclusive wartime use of one or possibly
several supply services.*® Originally adopted
to guard against recurrence of the con-
fusion and interagency competition that
had marked the procurement process in
1917, the allocation system was designed
also to forewarn industry of the tasks it
would be called upon to perform in time
of war, to promote mutual understanding
between industry and procurement officers,
and to serve as a basis on which to plan
war production. The supply services fur-
nished allocated facilities with drawings,
specifications, descriptions of manufacture,
and in some cases samples of the critical
items they were scheduled to produce, and
encouraged them to study means of con-
verting their plants to munitions produc-
tion.®

Educational Orders and
Production Studies

Perhaps the most radical departure from
conventional practice, and the most highly
publicized feature of Ordnance prewar
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procurement plans, were the educational
orders. Approved by Congress in 1938,
after years of urging by procurement offi-
cers and the Army Ordnance Association,
the Educational Orders Act permitted
placement of orders with allocated facilities
for small quantities of hard-to-manufacture
items. The purpose was to give selected
manufacturers experience in producing
munitions and to procure essential tools
and manufacturing aids. Other supply
services participated in the program to
some extent, but the bulk of the education-
al orders were for Ordnance matériel.®®

3% (1) History, Gage Section and Gage Fatili-
ties Section, OCO, 1, pt. 1; {2) Memo, ASW for
Donald Nelson, 21 Sep 40, sub: Project for Ex-
pansion of Productive Capacity for Gages, copy
in OHF.

36 The next chapter discusses the allocation sys-
tem more fully.

37 For a detailed description of the allocation
system, see Yoshpe, op. cit., pp. 22-26. See also
Maj Gen Charles M. Wesson, “Arms for the
Army,” Army Ordnance, XIX, No. 112 (Janu-
ary-February 1939), 209; Maj Scott B. Ritchie,
“The Allocations System,” Army Ordnance,
XVIII, No. 104 (September-October 1937), 77—
83. The district histories, particularly that of the
Pittsburgh District, describe the allocations pro-
cedure in detail. The names of all allocated plants,
and the service or services to which they were
allocated, appear in Alphabetical Directory of
Industrial Allocations, May 1940, issued by ANMB,
The most recent review of the allocation system
appears in Smith, Army and Economic Mobiliza-
tion, Chapter III.

38 See of Green, Thomson, and
Roots, Planning Munitions for War, for a sum-
mary of the program before 1940. The Annual
Report of the Secretary of War to the President,
1939 {Washington, 1939) (hereafter cited as Ann
Rpt SW, 1939), pp. 16-17, describes the over-all
program as does Smith, Army and Economic
Mobilization, ch. III. The histories of the Ord-
nance districts report on the details of its admin’s-
tration. Many pertinent documents are in OHF.
See also testimony of Brig. Gen. Harris and Col
Rutherford, WDAB, S., 76th Cong., 3d sess., p.
129ff; Col. Harry K. Rutherford, “Educational
Orders,” Army Ordnance, XX, No. 117 (Novem-
ber-December 1939), 162-66; and Benedict
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After a rather cautious start in fiscal
year 1939, when Ordnance awards went
to only four companies, the program leaped
ahead in fiscal 1940 with more than eighty
educational awards. As orders for a wide
range of items went to manufacturers in
all parts of the country, the district offices
and arsenals plunged into the task of shar-
ing with industry their knowledge of pro-
duction methods peculiar to munitions
making. The invitations to bid for educa-
tional orders were issued by the arsenals
and the contracts were let from the Office
of the Chief of Ordnance, after approval
by the Secretary of War and the President,
as required by law. Selection of firms to
receive invitations to bid, negotiation of
contract details, and inspection and accept-
ance of finished matériel were all man-
aged by the district offices. The entire
process was thus an educational experience
for the Ordnance Department .as well as
for the manufacturers. But, just as the pro-
gram was getting well under way in the
summer of 1940, it was suddenly halted.
Because of the swift German victories in
western Europe and the huge appropria-
tions for military supplies voted by Con-
gress, educational orders gave way to pro-
duction orders. Ordnance placed its last
educational order in July 1940 while the
British Army was recovering from its evac-
uation of Dunkerque.?®

The prevailing opinion in the Ordnance
Department and among contractors hold-
ing educational orders was that the pro-
gram, in spite of being too limited in scope
and too brief in duration, proved its value
as a means of industrial preparedness.*®

Crowell, et al., “The Crowell Board Report on
Educational Orders for Peacetime Munitions Pro-
duction,” Army Ordnance, XX, No. 117 (Novem-
ber-December 1939), 167-70.
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The Winchester Repeating Arms Company
estimated that its educational order for
the M1 rifle saved a full year’s time in
getting into quantity production.*’ Not
all companies with educational orders com-
pleted them successfully, nor were all hold-
ers of educational contracts later given
production orders for exactly the same
product. But in April 1941 Ordnance re-
ported that about half had received pro-
duction orders for the same or similar
items.*> All told, the educational orders
had spread the “know how” of specialized
ordnance manufacture to some eighty-two
companies, made available to them at least
a minimum of special tools and other
manufacturing aids, and, by familiarizing
them with Ordnance inspection methods,
probably cut down rejections on later
production orders.**

While Ordnance was launching its edu-
cational orders experiment it also entered

39 Min of conf in Gen Wesson’s office, 1 Apr
41, relative to S. Res. 71, OHF, See also Memo,
Lt Col Hugh C. Minton for Mr. Julius H. Am-
berg, 4 Apr 41, sub: Educational Orders, OHF.

40 (1) Replies to questions submitted to Maj
Gen C. T. Harris. . ., 28 Feb 45, OHF, pp. 3-4;
(2) WDAB, 1942, HR., 77th Cong., 1st sess.,
p- 27; (3) Yoshpe, op. cit., p. 37; (4) Histories of
Ord Districts; (5) Testimony of Rutherford, 27
Feb 40, WDAB, 1941 HR,, 76th Cong., 3d sess.,
p- 108, passim; (6) WDAB, 1941, S., 76th Cong.,
3d sess., p. 200. See also the statement by Secre-
tary of War Robert P. Patterson that educational
orders were of “immeasurable value,” Army Ord-
nance, XXII, No. 131 (March-April 1942),
729-30.

41 History, Rochester Ordnance District, I, p.
50. Similar testimony may be found in the his-
tories of other districts and in the Report of the
Under Secretary of War, 30 June 1941.

42 Memo, Minton for Amberg, 4 Apr 41, sub:
Educational Orders.

#3 (1) Statement of Maj Gen Charles M. Wes-
son, Truman Comm. Hearings, Apr 41, copy in
OHF. (2) Statement of Wesson, WDAB, HR,,
77th Cong., 1st sess., p. 527, and statement by
Maj Gen Harry K. Rutherford, p. 229.
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into nearly one hundred contracts for pro-
duction studies to determine the techniques
and equipment needed for quantity pro-
duction of items of ordnance.** Congress
authorized the War Department to pur-
chase such studies in 1939. In the spring
of 1940 General Wesson told a Congres-
sional committee that funds for 420 addi-
tional studies should be appropriated as he
considered such studies to be “of para-
mount importance to national defense.” **
Averaging about $5,000 each, these studies
had the advantage of being much cheaper
than either educational orders or produc-
tion orders, but they were of far less value.
Their usefulness depended in large measure
on the strength of the contracting com-
pany’s engineering staff and on the serious-
ness with which it tackled the study. In
the final analysis, only production orders
under wartime conditions could provide
the proof of the pudding. That proof was
not slow in coming, for in some cases con-
tracts for production studies were replaced,
even before they were signed, by produc-
tion orders.*¢

During the year ending 30 June 1940
the Ordnance Department awarded 1,450
contracts to industry for approximately
$83,000,000 worth of weapons, ammuni-
tion, and new machinery, and it allocated
a nearly equal sum to the arsenals for pro-
duction and modernization.*” Plans called
for completion of this 1940 program within
two years, with g5 percent of it completed
by December 1941. “In general,” observed
General Wesson, “it takes approximately
one year to place orders and to get produc-
tion started, and a second year to finish
any reasonable program.” ** Beyond the
1940 pregram, provision had been made
for a tremendous increase in production
when funds for fiscal year 1941 became
available.

21
Conclusion

Such, in broad outline, was the nature
of Ordnance procurement planning in the
summer of 1g940. It was fundamentally
sound, in terms of the political and eco-
nomic atmosphere of the time. Its most
serious weakness lay in the limitations on
its application and development. The value
of plant surveys made in the late 1930’s was
demonstrated time and again during the
defense period and was recognized by the
Office of Production Management (OPM)
in the spring of 1941 when it declared that
they “have been found adequate for the
purpose of OPM’s defense contract service
and will not be duplicated.” ** But Ord-
nance and the other supply services never
had enough money or enough manpower
to carry on a fully adequate program of
industrial surveys. Similarly, the education-
al orders program, although soundly con-

44 Memo, Lt Col Quinton for Maj Hugh B.
Hester, OASW, 5 Aug 40, sub: Production Stud-
ies, OO 381/2210 ASW. See also testimony of
Col Harry K. Rutherford in WDAB, H.R., 76th
Cong., 3d sess., 27 Feb 40, pp. 1o0off, and “Pro-
duction Studies,” and editorial in Adrmy Ord-
nance, XX, No. 120 (June-July 1940), 396. The
History of the Pittsburgh Ordnance District, I,
Part 3, Chapter 4, describes that District’s ex-
perience with production studies in detail.

15 WDAB, 1941, H.R., 76th Cong, 3d sess., 12
Mar 40, pp. 558 and 6o1.

4% History, Pittsburgh Ordnance District, I, pt.
3, P. 416. This reference also gives evidence of the
usefulness of the production studies which were
completed.

47 Analysis of FY 1940 Ord Dept Contracts,
Asst Chief of Ind Serv (Prod), OHF.

48 Speech by Maj Gen Charles M. Wesson in
Pittsburgh, 3 May 40, OHF. For a review of the
contracts in force in the spring of 1940, see testi-
mony of Wesson, WDAB, H.R., 76th Cong, 3d
sess, pp. 555-56.

49 Proc Plng Bull, 1 Apr 41, cited in Hist,
Pittsburgh Ord Dist, I, pt. 3, p. 385. See also
statement by Secretary Patterson in praise of these
surveys before Select Comm., Investigating Na-
tional Defense Migration, 23 Dec 41.
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ceived and effectively administered, was
started so late and was allotted so little
money that its full value was never rea-
lized. The system of plant allocations
formed the basis for a fruitful exchange of
information between Ordnance and indus-
try during the interwar years, and, when
the emergency came, the allocation plans
provided most useful guidance for placing
Ordnance contracts. But the allocation
plans were only a first step toward indus-
trial preparedness. Their effectiveness de-
pended upon their being backed up by the
district system, the arsenals, and a compe-
tent managerial staff in Washington.

Maintenance of the six manufacturing
arsenals as the “Regular Army of produc-
tion” throughout the interwar years was
one of the most important Ordnance con-
tributions to the cause of industrial pre-
paredness. But it must also be remembered
that, because of lack of funds, the equip-
ment of the arsenals was not kept up-to-
date. Although some progress toward mod-
ernizing arsenal equipment was made in
the late 1930’s, particularly at Frankford,
by 1939 some 80 percent of the machine
tools in the arsenals were eighteen or more
years old, and some of them antedated the
Civil War® With such equipment the
arsenals were not able to keep abreast of
the latest developments in manufacturing
techniques, nor were they fully prepared in
1940 to serve as model factories to be
copied by private industries about to con-
vert to munitions making.

Without the district offices, with their
continual and friendly liaison with indus-
trial leaders, the paper plans for war pro-
curement would have been far less valua-
ble than they actually proved to be. But
the fact that no annual meeting of the dis-
trict chiefs was held between 1931 and
1935 because of lack of funds is eloquent
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testimony to the limitations on district ac-
tivity during those years. So is the fact that
before 1939 the employees on duty in the
average district office could be counted on
the fingers of one hand. It is no doubt true,
as General Harris asserted, that there was
never a time in the 1938—40 period when
he could not gain a sympathetic hearing
from the president of any leading corpora-
tion in the United States to discuss pro-
curement plans. In some degree the same
was true of the district chiefs who were
themselves prominent industrialists and
were supported by advisory committees
composed of industrial leaders. But most
businessmen were reluctant to undertake
detailed planning for an unforeseeable fu-
ture. They were willing to go just so far,
and no farther. As a result, within the lim-
ited budgets of the peacetime years the
districts did a great deal of valuable work,
but in 1940 much still remained to be done
before a major program of munitions pro-
duction could be launched.

In one respect a great advance was
made in Ordnance procurement planning
between the fall of 1939 and the fall of
1940. More and more people, both in and
out of the Army, began to take such plan-
ning seriously for the first time. Before

50 Three significant magazine articles on this
subject appeared in 1939. “The Arsenals in Ac-
tion” in American Machinist, vol. 83, (February
8, 1939), pp. 48aff., reported the findings of a
study of arsenal machines made by the magazine
staff. Maj. Gen. Charles M. Wesson, in “Adequate
National Defense Requires Modernized Arsenals,”
Machinery, vol. 45 (July 1939), pp. 735ff., de-
clared that a great proportion of arsenal machin-
ery was obsolete. The same facts were presented
by General Wesson in Army Ordnance, XIX, No.
114 (May-June 1939), 331, and in WDAB, 1941,
H.R., 77th Cong., 1st sess., pp. 596—97. The offi-
cial histories of the arsenals provide some data on
new machinery purchased in 1939-40, as does
Memo, CofOrd for Col Wade H. Haislip, 28 Jan
39, OO 111.6954, copy in OHF.
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1939, when the prospects of American in-
volvement in war seemed remote, only a
few people took procurement planning
seriously. Among these, it should be noted,
were the members of the Army Ordnance
Association, who worked throughout the
interwar years to promote the cause of in-
dustrial preparedness for national defense.
Established in 1919, the AOA immediately
gained recognition in both industry and
government when it elected as its first pres-
ident Benedict Crowell, director of muni-
tions in World War I. At the annual din-
ners held by AOA posts in major cities the
most important leaders of American indus-
try were brought together to consider
industry’s role in national defense. The
bimonthly magazine, Army Ordnance,
brought to all members of the association
articles on new developments in ordnance
engineering along with news and comment
on industrial preparedness.

In the late 1930’s Louis Johnson made
countless speeches in all parts of the coun-
try urging the need for industrial prepared-
ness, but the response was generally apa-
thetic, and frequently hostile."! Then, in
the spring of 1940, the swift German vic-
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tories aroused public interest in rearma-
ment of the United States and in plans
for national defense. Instead of being de-
nounced for making war plans, military
men were now criticized for not having
made better plans. With the launching of
the munitions program in the late summer
of 1940 a new attitude prevailed in the
Army and among businessmen. The change
did not come overnight, nor was it complete
before Pearl Harbor, but it had a steady
growth. It gave to all considerations of
procurement plans a sense of reality and
urgency they had never had before. It not
only freed the procurement planners of the
psychological handicap under which they
had labored for two decades but it also
brought forth the money needed to trans-
form blueprints into weapons.®

51 Ann Rpt of ASW, 30 Jun 38, in Adnn Rpt
SW, 1938, pp. 19—20. See editorial in Saturday
Evening Post, vol. 211, No. 22 (November 26,
1938), attacking the Industrial Mobilization Plan
as “articles of war-time dictatorship.” The broad
background of these events is described in Smith,
Army and Economic Mobilization, Chapter V.

52 For comment on this matter as viewed from
the highest level in the War Department, see Ann
Rpt SW, 1941, pp. 2-3.



CHAPTER 111

Launching the Defense Program,
1940—41

Appropriations for preparedness in the
early months of 1940 indicated a growing
awareness of the dangers threatening the
nation, but they fell far short of financing
a long-range military program for the
United States. Because of the cumbersome
machinery used in making military appro-
priations, and the uncertainty among advo-
cates of preparedness as to how far and
how fast the nation should go in the direc-
tions of rearmament, the money to finance
the munitions program did not come all at
once but in varying amounts at irregular
intervals. After the startling German suc-
cesses in May and June, Congress acted
quickly to make more funds available.
Following the $436,000,000 approved for
Ordnance in June 1940, there came a
supplemental grant of $1,442,000,000 in
September. Six months later $g13,000,000
was appropriated for Ordnance expen-
ditures under lend-lease, followed by
$1,339,000,000 for general purposes in
June, and nearly $3,000,000,000 in Au-
gust 1941.' These funds strengthened the
rearmament effort, but each appropriation
also called for a revision of plans and ob-
jectives, thus making it difficult for the
General Staff to provide Ordnance with a
firm long-range statement of procurement
goals.?

Procurement Objectives

As a first step toward providing detailed
procurement objectives for the supply serv-
ices, the General Staff issued an Expendi-
ture Program in August 1940. Designed as
a master shopping list for Army procure-
ment, this document showed require-
ments for the Protective Mobilization Plan
(PMP) force of 1,200,000 men and for the
augmented force of 2,000,000 men, the

1 Ordnance appropriations during the defense
period are discussed in Green, Thomson, and
Roots, Planning Munitions for War,
See also Incl to Memo of Harris for USW, g Sep
41, sub: Comments on Study. . ., OHF. For a
brief summary of other measures adopted during
1940 and early 1941, see testimony of the Secretary
of War and the Under Secretary before the Tru-
man Committee, 15 April 1941, pt. 1.

2 The history of industrial mobilization during
the defense period, written from the vantage point
of higher civilian or military levels, may be found
in several published works, notably Bureau of the
Budget, Committee on Records of War Adminis-
tration, The United States at War, (Washington,
1946) ; Watson, Chief of Staff; and Smith, Army
and Economic Mobilization. Among the many
unpublished manuscripts dealing with this period,
two are particularly worthy of mention: Troyer
S. Anderson, Office of the Under Secretary of
War, -1914-41, and History of the ASF Purchases
Division, both in OCMH files. The annual reports
of the Under Secretary of War for 1940 and 1941
are valuable, as is the annual report of the
Purchase and Control Branch, OUSW, 1941.
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TaBLE 1—SeLEcTED ITEMs FroMm TiMe OsjECTIVE, AUucusT 1940

On Hand Initial Equipment Initial Equipment
Item July 1940 for PME‘ for 2,000,000 men
Light tanks_____ .. _______ . ... 46 1400 (30 Jun 41) 2548 (31 Dec 41)
Medium tanks_ __________________________.__ 18 675 (31 Dec 41) 1763 (Jul 42)
Heavy tanks. __ _ __ . _____ 0 0 324 (Apr 42)
37-mm. antitank guns._ _ __ . ___ . ____.________._ 228 2116 (30 Sep 41) 3748 (31 Dec 41)

75-mm. howitzers (field) . _ . _ . _____________. 59 384 (31 Dec 41) 696 (30 Jun 42)
3-inch or 90-mm. AA guns_.________..________ 400 849 (31 Dec 41) 1629 (30 Jun 42)
AA Directors. . __ . ____ 162 279 (31 Dec 41) 474 (30 Jun 42)
105-mm. howitzers (hi-speed) _ ________________ 14 1404 (31 Dec 41) - 2100 (30 Jun 42)
155-mm. howitzers (hi-speed) . __________._____ 683 1013 (31 Dec 41) 1541 (30 Jun 42)
Submachine guns 45-cal.____________________._ 260 6029 (30 Jun 41) ! 7635 (31 Dec 41)
155-mm. guns (hi-speed) . _ _ ___________.._____ 144 519 (31 Dec 41) 519 (31 Dec 41)
Rifles .30-cal. M1_ . _ . ... 46,078 | 215,045(30 Jun 41) | 341,199 (31 Dec 41)

Steel helmets

_______________________________ 952,683 1,289,739 (30 Jun 41) 2,108,056 (31 Dec 41)

unit cost of each item, the stocks on hand,
the resultant shortages, and the approved
expenditures. The Expenditure Program
showed how much money was to be spent
for each type of equipment, but it did not
establish any delivery schedules or even
broad time objectives for procurement. To
fill this gap, G-4 issued separately in
August a statement of time objectives that
served as a target for production plan-
ners.®* The “all-important present objec-
tive” was to provide at the earliest possible
date initial equipment for the PMP force
and sufficient monthly production to main-
tain this force in combat. (Table 1) For
small arms, combat vehicles, tractors, and
miscellaneous fire control equipment, the
target date for equipping the PMP force
was 30 June 1941, and for the 2,000,000-
man force it was 31 December 1941. For
antiaircraft and field artillery, the corres-
ponding deadlines were six months later
—31 December 1941 for the PMP and 30
June 1942 for the larger force. Production
of ammunition was to reach by 30 Sep-
tember 1941 the estimated expenditure
rate of the 2,000,000-man force.

Many of the items listed in the Time
Objective were approaching obsolescence.
All during the 1920’s and 1930’s Ord-
nance had been hampered in its develop-
ment of new and improved matériel by
lack of money. Ordnance did not have a
free hand either to develop or to procure
the materiel it considered most desirable.
It worked within the framework of Army
command as a service agency bound to
meet, as best it could, the wishes of the
using troops. With the approach of war,
co-ordination between Ordnance and the
using arms became closer. It was expressed
in the approval of new items by the Ord-
nance Technical Committee on which the
using arms were represented. But it was
never without its rough spots.*

Placing the First Orders

Even before the Expenditure Program
and the Time Objective were issued, re-

3 Time Objective for Rqmts, approved 26 Aug
40, in G-4 file 31773, and in OHF.
4+ See Green, Thomson, and Roots, Planning

Munitions for War, p. XXIX, and|ch. VII
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quirements for Ordnance items financed
by the $436 million that became available
in July 1940 were sufficiently clear to per-
mit placing some orders with the arsenals
and private industry. Placing these and
later orders was a large and complicated
task, not only because Ordnance was re-
sponsible for about 1,200 principal articles,
involving some 250,000 components, but
also because each order had to be drawn
up for specific quantities of munitions to
be delivered according to a definite time
schedule. Manufacturers could not accur-
ately estimate unit production costs unless
they knew the quantities to be produced,
for unit costs normally declined as volume
rose. Prospective bidders also required
blueprints and specifications before they
could calculate probable costs on items
they had never before produced. The en-
tire program required careful balancing so
that adequate supplies of each component
would arrive in proper time at the assembly
points. Pervading the whole atmosphere
was the demand for speed in signing con-
tracts and starting production, for the
dramatic German victories of May and
June had shocked the American people
and pointed up the urgent need for a
stronger national defense.®

Because of its extensive advance plan-
ning, the Ordnance Department was ready
to act quickly when funds became avail-
able on 1 July 1g40. Unlike 1917, when
the lack of designs and specifications held
up production for many months, 1940
found the Ordnance Department with pro-
duction drawings of most items ready for
immediate issue to manufacturers. The
only delay was with items still undergoing
test and development and not yet stand-
ardized, such as the new medium tank.®
On the administrative level there were de-
lays caused by legal restrictions and
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red tape. Procurement officers frequently
spoke of the need to “take the law into
their own hands” to get quick action. Only
gradually were the time-consuming proce-
dures of the years of peace replaced by
more expeditious means of conducting
business.”

In dividing orders between the arsenals
and private industry, the policy was to give
industry as much work as possible, and
thus share with it the knowledge of pro-
duction methods gained by the arsenals,
and at the same time to avoid overloading
the arsenals with straight production or-
ders at the cost of curtailing their develop-
ment activities. To private industry went
orders for articles previously produced in
quantity at the arsenals, items for which
production methods had been worked out;
the arsenals were given orders for items not
yet produced in quantity.® The assignment

5 Memo of USW for CofOrd, 19 Sep 40, sub:
Priorities and Scheduling, OO 400.12/476. For a
description of procurement policy and citation of
numerous directives, see Hist, Ind Serv, Dist
Admin Br, vol. 101.

% (1) Memo of CofOrd for ASW, 11 Jul 4o,
sub: Contracts Awarded Under the FY 1941
Proc Program, QO 381/716 ASW; (2) Replies to
questions submitted to Maj Gen C. T. Harris, Jr.,
28 Feb 45, OHF; (3) Memo, Brig Gen Gladeon
M. Barnes for Mr, John J. McCloy, OSW, 1 Apr
41, sub: Status of Ord Prod, OO 400.12/2386;
(4) Statement of Maj Gen Wesson prepared for
Truman Comm., Apr 41, OHF. The story of tank
development is told in Green, Thomson, and
Roots, [Planning Munitions for War] and, from
the procurement viewpoint, in and
below.

7 See Contract Forms and Legal Restrictions in
preceding chapter. The attitudes of officers in the
districts is reflected in the district histories. The
problem is discussed at some length in Smith,
Army and Economic Mobilization, Chapter III.

8 (1) Lecture, Wesson, Ordnance Department
Procurement; (2) Intervs with Maj Gen Charles
T. Harris, Jr. and other officers in the summer of
1950. For the policy on artillery ammunition, see
Contract Negotiation and Administration, Ord
Dept, May 1945, I, ch. 5 (a), OHF.
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of specific items to the arsenals for manu-
facture or for procurement from industry
posed no special problems, for each arsenal
had specialized for many years in one or
two broad classes of matériel. Springfield
Armory, the center of small arms develop-
ment, was assigned production of the M1
Rifle, and Rock Island, the recuperator for
the new 105-mm. howitzer. To Watertown
went orders for gun tubes and carriages;
to Watervliet, machining of cannon; to
Picatinny, powder, explosives, and com-
ponents of artillery ammunition; and to
Frankford, ammunition and fire control
instruments.® Over half the $50,000,000
awarded in arsenal orders during early
July 1940 went for ammunition, and the
remainder was distributed among such
items as the M1 rifle, 37-mm. and go-mm.
antiaircraft guns and carriages, fire control
instruments, and “high-speeding” old %5-
mm. gun carriages by equipping them with
pneumatic tires and improved springs.

Most of the awards to industry in July
1940 were for metal components of artil-
lery ammunition, including such items as
577,000 75-mm. cartridge cases with the
Bridgeport Brass Company, 285,000 g-inch
shells with the Budd Wheel Company,
500,000 pieces of brass tubing with the
Revere Brass and Copper Company, and
over 3,000,000 artillery shells with the
United States Steel Corporation. Under
the heading of automotive equipment, an
order for 500 heavy tractors went to the
International Harvester Company, 1,057
scout cars to the White Motor Company,
and an armor plate contract for over
$5,000,000 to the United States Steel Cor-
poration. Orders for small arms and small
arms ammunition went mostly to such well
known firms as General. Motors, Colt,
Remington, DuPont, and U.S. Steel, and
one contract for construction of a smoke-

less powder plant costing $26,000,000 was
placed with the DuPont Company.*®

Activating the District O ffices,
August 1940

While the first orders under the July
1940 appropriations were being placed by
the divisions of the Industrial Service in
Washington, and by the arsenals, plans
were on foot to give the districts an im-
portant share in the procurement process
when the second supplemental appropria-
tion, carrying $1,442,000,000 for Ord-
nance, should pass. At the end of July
district chiefs and arsenal commanders met
in Washington to review and discuss pro-
curement plans. Two weeks later, on 16
August, the first General Directive on Con-
tract Negotiation went out to all district
offices.”* This directive is generally re-
garded as marking the “activation” of the
Ordnance districts in World War II. It did
not give the districts authority to make
final awards to industry but made them
responsible for soliciting bids and discuss-
ing the terms of contracts.!?

? Army Ord Dept Tentative Program for Proc
from Industry during the Fiscal Year Beginning
1 July 1940, OHF.

10 (1) Memo, CofOrd for ASW, 11 Jul 40, sub:
Contracts Awarded Under the FY 1941 Procure-
ment Program, OO 381/716; (2) Interv with
Maj Gen Charles T. Harris and Brig Gen Burton
O. Lewis, 13 Jan 53. As new lines were added by
supplemental agreement the cost of this plant
eventually exceeded $100,000,000.

11 (1) Conf of Dist Chiefs and Arsenal Comdrs,
30 Jul 40, Ord Tech Reds; (2) Ltr, CofOrd to all
dist offices, 16 Aug 40, sub: Gen Dir on Contr
Negotiation, OHF.

*2The published history of the New York
Ordnance District presents a picture of these
events as seen by a high-ranking officer of that
district. Chester Mueller, The New York Ordnance
District in World War II (New York: New York
Post and Army Ordnance Association, 1947). The
manuscript history, The Ordnance District gys-
tem, 1918-1945, 8 May 45, describes these events
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The ground rules to govern the negoti-
ation of contracts were set forth in some
detail by the Chief of Ordnance in the
directive of 16 August. The importance of
these rules is hard to exaggerate, for they
helped to shape some of the most contro-
versial features of the Ordnance program
in 1940 and 1941. Because of the critical
lack of machine tools, and the prevailing
emphasis in the War Department on econ-
omy and speed of delivery, the districts
were instructed to give first preference to
plants already holding production orders if
those plants could fill additional orders
with existing capacity. Companies allo-
cated to Ordnance and companies with
educational orders, production studies, or
accepted schedules of production were also
to be given priority in bidding. No limit
was set to the size of any contract or to the
size of any producer, but the districts were
warned that letting many small contracts
would be uneconomical and would place
an added strain on the already overloaded
machine-tool and gage industries.

Along with the directive of 16 August
went a list of items on which each district
was to seck bids. The list had been drawn
up by the Industrial Service in accordance
with existing procurement plans of the dis-
tricts, although in some cases the quanti-
ties were larger than the planning figures.
In most cases the districts had in their files
the technical data for each item, including
drawings, specifications, and descriptions
of manufacture as practiced at the arsen-
als. The list issued on 16 August was
mainly for forging and machining artillery

as seen by Brig. Gen. Alfred B. Quinton, Jr., Chief
of the District Administration Branch in 1940-
41. OHF. See Harry B. Yoshpe, “Economic Mo-
bilization Planning between the Two World
Wars,” Military Affairs (Summer 1952), p. 76.
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shells, for manufacture of cartridge cases,
bomb bodies and fins, booster cases, pyro-
technics, and a wide variety of fuzes for
shells and bombs. A few examples will
illustrate. The Cleveland District was as-
signed solicitation of bids for over two
million 37-mm. shells, with small quanti-
ties of the same shell going to San Fran-
cisco, New York, and Cincinnati. The ma-
chining of nearly four million 60-mm. mor-
tar shells was divided among the Cleveland,
St. Louis, Philadelphia, and Detroit dis-
tricts. In most cases the production load
was divided among at least six districts.
Deliveries were to start during January or
February 1941 and were to be completed
within twelve months.

With issuance of the August directive,
the usefulness of the district procurement
plans was put to the test. The results
varied, but in general were good. Virtually
all orders went to allocated facilities, and
many went to firms that had completed
educational orders, production studies, or
schedules of production.’® The procure-
ment program got off to a fast start, and
by early November orders had been placed
for all ammunition components at a total
cost of $190,000,000.*

All of this work called for intensive effort
by the small staff of officers and civilians
in the Office of the Chief of Ordnance
(usually abbreviated OCO) and necessi-
tated speedy enlargement of the staff. Gen-
eral Wesson’s staff at the end of May 1940

13 (1) History, Boston Ordnance District, I, p.
27; (2) Hist, Birmingham Ord Dist, I, pt. 1, pp.
137 and 177; (3) History, Gleveland Ordnance
District, I, pp. 51-52; (4) Ord Dist Hist, Pitts-
burgh, I, Gen exs. 25, 26, and 27.

14 Memo, CofOrd for ASW, Weekly Rpt of Ac-
complishments, 7 Nov 40, Ord Tech Rcds (here-
after cited as Weekly Rpt of Accomplishments
and Difficulties).
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numbered only 400—56 Regular Army
officers, 3 Reserve officers, and g41 civil-
ians.’® During the next two years this staff
grew by leaps and bounds, reaching a total
of 5,000 in June 1g42. It included a small
but valuable contingent of Reserve officers
who had trained with Ordnance during
the years of peace and were thus prepared
to step into important administrative po-
sitions. The Ordnance office outgrew its
peacetime quarters in the Munitions Build-
ing, moved temporarily to the Social Secur-
ity Building on Independence Avenue, and
then to the newly built Pentagon, still
under construction in the spring of 1942
when Ordnance moved in. Meanwhile,
at Ordnance installations throughout the
country—such as the district offices, arsen-
als, and depots—nearly 100,000 civilian
workers were added to the rolls, not count-
ing hundreds of thousands of other workers
employed by Ordnance contractors. All
the districts drew upon their pools of Re-
serve officers to find qualified administra-
tors for key positions. In 1939 and 1940
the districts were able to recruit competent
civilian engineers and procurement special-
ists, but during 1941 the recruitment
task became more difficult, and many able
employees were lost to industry or to the
draft. The level of competence of district
production engineers tended to decline as
the demand for war production mounted.*®

Successes and Failures

As was to be expected, not everything
went according to plan during the hectic
cighteen months leading up to Pearl Har-
bor. As a general rule, firms that had
made production studies of ordnance items
were able to submit more accurate bids
than firms with less knowledge of the par-
ticular items. But the firms with most

technical knowledge were sometimes un-
derbid by competitors more eager to get
the award or less conscious of production
difficulties to be overcome. The lowest bid
was more often a guess than an accurate
estimate.’® Further, the planned procure-
ment pattern was upset by the fact that
many businessmen frankly disliked War
Department contracts because they en-
tailed a great deal of red tape, demanded
tolerances much closer than those com-
monly applied in commercial production,
and required manufacturers to assume
abnormal risks.!® Some companies with
which the districts had made procurement
plans over the years either refused to bid
or, it was suspected, deliberately entered
high bids to avoid getting an award. As a
result, contracts occasionally went to less
desirable firms that experienced difficulty
in meeting production schedules while the
more dependable companies later took or-
ders from the Navy or Air Corps on more
favorable terms.'®

Plant Allocations

The usefulness of plant allocations dur-
ing the defense period caused sharp dis-

15 Green, Thomson, and Roots, Planning Muni-
tions for War,

18 Lt Col Frederick C. Winter, Analysis of
World War II Production Activities of New York
Ordnance District, 5 Sep 47, Hist, New York Ord
Dist, VII.

17 Contract Negotiation and Administration,
Ord Dept, May 45, ch. 6, p. 133. See also Hist,
New York Ord Dist, VII, op. cit.

18 For description of these conditions, see Hist,
New York Ord Dist, I, pt. 2, pp. 70-73, and Hist,
Rochester Ord Dist, I, p. 52. The “formidable web
of red tape” surrounding government contracts is
mentioned by Lt. Gen. Levin H. Campbell, The
Industry-Ordnance Team (New York: Whittlesey
House, McGraw Hill, 1946),p. 15.

18 For examples, see histories of the Chicago,
Cleveland, St. Louis, and Rochester Districts.
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agreement among observers, both then and
later. Critics of the allocation plan con-
tended that, like so many other military
plans, it was better designed for avoiding
the known mistakes of the last war than
for meeting the unforesecen needs of the
next conflict.?® Others, particularly Ord-
nance officers assigned to procurement du-
ties during the emergency period, insisted
that the allocation system worked remark-
ably well, even though it was not enforced
by War Department authority.”* They
pointed qut that, unlike the Quartermaster
Corps, which, after due deliberation, aban-
doned its allocation plans during the
emergency period, the Ordnance Depart-
ment followed its plans quite closely, plac-
ing go percent or more of its orders with
allocated plants.?* Although the compu-
tations on which these statements were
based have not been found, they are
generally substantiated by a study made at
the Industrial College in 1945 of military
contracts let in four representative indus-
trial areas in 1940—41.%%

All generalizations as to the use made
of the allocation plans must be taken with
a grain of salt. Standing by themselves,
the figures do not show whether the orders
went to allocated companies because they
were allocated or because they were well
established firms ready to take production
contracts. It must be borne in mind that,
had there been no allocation plans at all, a
large proportion of the orders would in-
evitably have gone to these firms, for al-
located plants were generally the most
important in their field. The plans were an
important element in the picture, but not
the only element. Lt. Col. Ray M. Hare,
who was in the Office of the Under Secre-
tary and in a good position to observe their
operation in 1941, commented that many
of the allocated plants got the contracts

PROCUREMENT AND SUPPLY

because they were “the best prepared and
had the courage to bid the lowest and
furnish the fastest deliveries on the tricky
items of munitions that [Ordnance] has
had to supply.” 2*

More important than strict adherence to
plans for use of allocated facilities, in the
opinion of many Ordnance officers, was
the very existence of the system in the
summer of 1940 with all that it implied in
terms of surveys and contacts with indus-
try through district offices. The knowledge
of available facilities gained by Ordnance
officers in making surveys of allocated
plants was never adequate but it was of
immeasurable value in getting procurement
under way, particularly during the latter
half of 1940.2% It is of some interest to note
that the benefits of procurement planning
were appreciated by industry as well as

20 For example, see Yoshpe, “Economic Mobili-
zation Planning between the Two World Wars,”
pt. II, Military Affairs, (Summer 1952), 71-83.

21 Intervs with Maj Gen Harris, Maj Gen Al-
fred B. Quinton, Jr., Brig Gen Lewis, and others,
1952-53.

22 (1) Lecture, Wesson, The Ordnance Depart-
ment, 9 May 41, ICAF, p. 10; (2) Statement by
Maj Gen Charles M. Wesson before WDAB, 1942,
H.R., 77th Cong., 1st sess,, p. 529. The same
fimure was cited by Harris in lecture, 25 Jul 41.
The procedure followed in selecting contractors is
described in detail in History, Pittsburgh Ord-
nance District, I, pt. 3, pp. 543ff.

?3 Clarence Niklason, Use of Industrial Mobil-
ization Plan in World War II, ICAF Research
Project, RP No. 24, Apr 45.

24 Lecture, Lt Col Ray Hare, A Brief Résumé
of Activities of the OUSW, 7 May 41, ICAF,

. 2.

25 The histories of the districts during World
War II describe in some detail the activities of
these offices during the prewar years. See also
Quinton, The Ordnance District System, pp.
1-8, and Olejar, Procurement Planning for War
—Ordnance, pp. 45-60, OHF. Testimony before
the House Appropriations Committee in the spring
of 1941 gave high praise to the procurement
planning of the War Department.
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government. “The studies made in connec-
tion with the accepted schedules of pro-
duction,” the General Electric Company
reported in July 1940, “are proving bene-
ficial in connection with current problems
as they provide capacity data useful in
developing current schedules.” ¢

District-Arsenal-OCO Relations

The directive giving the districts author-
ity to negotiate contracts did not by any
means indicate that the arsenals and the
Office of the Chief of Ordnance (OCO)
were out of the procurement picture. Not
only did OCO retain full authority to
make the awards on bids forwarded to
Washington from the districts but, for ma-
jor items such as tanks, it also conducted
negotiations directly with industry without
going through the district offices. The
arsenals did the same for certain complex
items, for development projects, and for
supplies for their own use.?” During 1941,
for example, a single arsenal, Picatinny,
sent out 200,000 invitations to bid, enclos-
ing a total of more than 2,000,000 draw-
ings. In mid-December 1940 the arsenals
were told to turn over administration of
all contracts to the districts, but not until
May 1941 were the districts given indepen-
dent authority to make awards. Although
the districts steadily gained ground during
the defense period, the arsenals and OCO
carried a major share of the procurement
load largely because the division chiefs in
Washington were reluctant to turn over to
the newly activated districts the power to
place contracts.?®

Under these circumstances there was not
only friction between OCO and the dis-
tricts but also confusion among manufac-
turers as to who was who in the Ordnance
Department. When a businessman who

had signed an accepted schedule of pro-
duction with the district office for a certain
item saw one of the arsenals or OCO
place an order for that item with another
company he questioned the authority of
the district and the value of its procure-
ment planning activities. In some cases,
after a contract was signed, the contractor
did not know whether he should deal with
the district, with the arsenal that normally
produced the item, or with the Industrial
Service in Washington. The arsenal that
produced a given item was regarded as
the repository of production know-how,
and the district was the authority on
contractual terms, but the two sometimes
overlapped, and there was always the feel-
ing that the final authority was in Wash-
ington.?® Even as late as August 1941
the district offices complained that they
were being bypassed by businessmen who
preferred to deal directly with the Wash-
ington office,?® and in December the chief
of the District Administration Branch de-
clared at a staff conference that there was

28 Ltr, General Electric Co. to ANMB, 16 Jul
40, OO0 381/1479 ASW,

27 See Ord Dept Cir 135, 16 Aug 41, sub: Ord-
nance Department Procurement Procedure. For
criticism of this procedure, see Mueller, op. cit.,
p. 116, and History, Philadelphia Ordnance Dis-
trict, I, pt. 5, p. 30. The friction between the
arsenals and the districts is mentioned in Quin-
ton, op. cit., p. 22.

28 (1) Memo, CofOrd for dists, 27 May 41, sub:
Procurement Without Advertising, ex. F in Hist,
Ind Serv, Dist Admin Br., vol. 101; (2) Min,
Wesson Confs, 22 Dec 41, p. 1253; (3) OCO Ind
Serv, Contract Negotiation and Administration,
Ord Dept, I, 11, May 1945. See also Ind Serv Gen
Instructions No. 19, 12 Mar 41.

29 Lt Col Frederick C. Winter, Analysis of
World War II Production Activities of New York
Ordnance District, 5 Sep 47, Hist, New York Ord
Dist, I.

30 Min, Wesson Confs, 16 Aug 41, p. 1045.
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still “too much negotiating going on in

Washington.” 3!

Creating New Facilities

A large proportion of the Ordnance
funds obligated during the latter half of
1940 went for new government-owned fa-
cilities, mostly plants for making powder
and explosives and for loading ammuni-
tion. The contracts for these plants were
negotiated not by the arsenals or districts
but through an office created for the pur-
pose in the Industrial Service by General
Harris. It should be recalled that in July
1940 the capacity of the United States to
produce specialized types of munitions was
limited. Available facilities could turn out
fewer than 100 light tanks and about 500
machine guns per month, and only 30
tons of smokeless powder and 12 tons of
TNT per day. Against the requirements of
the Munitions Program of 30 June these
quantities were altogether inadequate.??

Ordnance signed its first contract for a
new GOCO (government-owned, contrac-
tor-operated) plant in July 1g4o with the
DuPont Company for construction of a
smokeless powder works (later named the
Indiana Ordnance Works), followed in
August by another with the Chrysler Cor-
poration for construction of a tank arsenal
(later named Detroit Ordnance Plant).%®
A contract with the Hercules Powder
Company for another smokeless powder
works was approved in August, as was a
contract for an ammunition loading plant
with the Atlas Powder Company. By De-
cember 1940, a full year before Pearl Har-
bor, the task of constructing and equipping
twenty-two major new facilities was under
way by private corporations for shell-
loading and for production of chemicals,
explosives, tanks, guns, and armor plate.®
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By the end of June 1941 the contracts for
new facilities reached a total of $576,-
000,000, roughly equivalent to the sum
planned the year before as necessary to
supply the 2,000,000-man force.®

One of the major criticisms of the de-
fense program made by the Truman Com-
mittee of the Senate and the Tolan
Committee of the House of Representatives
in 1941 was that the War Department had
built new plants needlessly and had failed
to make full use of existing plant capacity.
The committees described Army procure-
ment officers as comparatively helpless in
dealing with large corporations which re-
fused to convert their plants to war pro-
duction and demanded that the govern-
ment build new plants, with all new
equipment, for producing munitions. The
Army’s acceptance of such industry pro-
posals, the committee charged, wasted
strategic building materials, contributed to

31 Min, Wesson Confs, 22 Dec 41, p. 1253. Four
months later the Cincinnati Field Survey made
for ASF listed as one of its major conclusions,
“District offices should be given more power.”
Contl Div files of ASF.

32 A detailed summary of the types of new fa-
cilities may be found in Expansion of the Activ-
ities of the Ordnance Department, 1940-41, pp.
9~10, OHF, and in the various Weekly Statistical
Report Summaries issued by the Statistical Branch,
OUSW. See also Campbell, op. cit., ch. 7, and
Ann Rpt ASW, FY 40, p. 5.

33 The names of new facilities, according to the
Ordnance formula, consisted of three parts: (1)
the location, (2) the word “Ordnance,” and (3)
“works” if basic materials were required for pro-
duction and “plant” if the operation was only
fabrication or assembly. Min, Wesson Confs, 5
Jul 40, OHF.

34 Chronology of Ord Activities, OHF.

3% Expansion of Activities of the Ordnance De-
partment. The reluctance of powder manufac-
turers to engage in this military production, and
risk being branded as ‘“‘merchants of death,” is
described in Henry L. Stimson and McGeorge
Bundy, On Active Service in Peace and War
(New York: Harper & Brothers, 1948), p. 353.
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the machine-tool shortage, and delayed
production of essential equipment.®®

Insofar as existing facilities that could
economically be converted to defense pro-
duction were not so converted, the criti-
cisms of the Congressional committees were
justified. But with Ordnance production
the great bulk of the new facilities did not
fall into that category. For producing
smokeless powder and TNT, or for loading
bombs and artillery shells, there simply
were no existing facilities suitable for
conversion. In December 1941, when the
Under Secretary of War summed up the
War Department answer to the Tolan
Committee’s criticisms, he vigorously de-
fended the construction of new Ordnance
facilities, and assured the committee that
the Army had not proceeded with erection
of new plants except where necessary.®
Much of the criticism of undue facilities
expansion during the defense period lost its
meaning after the outbreak of war. What
had appeared to be overexpansion in the
fall of 1941 took on the appearance of
underexpansion after Pearl Harbor. The
mounting demand for munitions of all
types early in 1942 put a severe strain on
all existing Ordnance facilities and brought
into war production an ever larger pro-
portion of civilian industry, including both
small businesses and the big automobile
companies.®®

Criticisms, Delays. and Difficulties

There was much impatience with the
slowness of the rearmament program dur-
ing the latter half of 1940, and throughout
1941. Observers found many opportunities
to criticize as they watched the vast and
cumbersome mechanism for Army procure-
ment swing slowly into action with much
creaking in the joints. After appropriation

of funds by Congress, the supply services
speedily placed their orders with industry,
but delivery of hard-to-manufacture items
was a mere trickle throughout the defense
period. To experienced Ordnance officers
the small quantities produced during 1940
-41 came as no surprise. For a full gen-
eration they had been saying that mass-
production of munitions could not even
begin in less than eighteen months.3® They
pointed out that Germany had started to
rearm in 1933 and seven years later had
not yet reached full production. They cited
reports of British experience showing that
it took about two years, on the average,
for a new munitions plant to reach full
production. “In no case,” reported Col.
James H. Burns in June 1g40, “was an
ordnance plant [in England] constructed
and placed in operation in less than 12
months from date of decision and in some
instances the time factor exceeded three

36 (1) S, Rpt No. 480, pt. 3, 17 Nov 41, pp.
191-99, Truman Comm., 77th Cong,, 1st sess.;
(2) Second Interim Rpt of Tolan Comm., 77th
Cong., 1st sess., H.IR. Rpt No. 1553. See also Mil
Rqmts and Matériel Prod, Incl to Memo, Brig
Gen Harris, Actg CofOrd, for USW, g Sep 40,
OO0 400.12/5853-1/2.

37 Statement of USW before the Select Comm.,
Inuvestigating Natidbnal Defense Migration, HR.,
23 Dec 41.

38 This process of production expansion Is
treated on a commodity basis, covering ammuni-
tion, artillery, small arms, and tanks, in later
chapters.

39 See General Wesson’s lectures at the Army
War College and Army Industrial College in the
late 1930’s. “Balanced armament production does
not come overnight,” the Ordnance Department
told a House Committee in July 1941, “nor does it
come within the first half year. It has always been
recognized that a major military armament effort
for the United States would require the first year
to get under way and from six months to a year
thereafter to reach full production.” Ord Dept
Reply to Questionnaire No. 2, Spec Comm. No.
3, HR. Comm. on Mil Affairs, 14 Jul 41, OO
400.12/4454.
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years.” ** But to many people unfamiliar
with the problem of producing tools of war
the Ordnance Department appeared to be
slow and inefficient. In 1940-41, after two
decades of neglect, and in an economy that
had learned to eschew arms manufacture
as something immoral, Ordnance was asked
to perform an industrial miracle.*!

Patterson’s Criticisms

As early as 23 August 1940 the newly
appointed Assistant Secretary of War,
Robert P. Patterson, opened the season of
criticism by writing to all the supply serv-
ices that reports reaching him indicated
that the procurement program was being
retarded in some instances by four factors:
(1) lack of clear requirements to be met
by the suppliers; (2) unusual military
specifications which could not be met un-
der normal commercial procedures; (3)
unnecessarily close tolerances and too se-
vere inspection requirements; and (4) fre-
quent changes in specifications and designs
affecting work in progress.*? Patterson
directed all the supply services to take
prompt action to eliminate these sources of
delay, and three days later wrote a con-
fidential memorandum to the Chief of
Ordnance to emphasize particularly the
need for freezing designs. He quoted an
observer who said the desperate position
of the British armed forces was due to their
failure to freeze designs. “The best,”
he commented, ‘“is the enemy of the
good Germany has demonstrated
that thousands of imperfect tanks on the
battlefield are better than scores of perfect
tanks on the proving ground. . .’ *2

Patterson’s advice was not as easy to
practice as it was to preach. Ordnance
could not freeze designs and resist all
pressure to change, and at the same time
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meet demands for the most advanced
weapons, particularly when the war in
Europe was daily revealing a need for new
or improved equipment. Everyone agreed
that a thousand “imperfect” tanks on the
battlefield were better than scores of “per-
fect” tanks on the proving ground, but
whether they were better than 500 “more-
nearly-perfect” tanks on the field of battle
was a moot question. General Burns tells
the story that on the day after issuing in-
structions to freeze designs Patterson was
asked to approve a contract for helmets.
“Are these the same old hats we had in
1918?” he asked. When told that they
were, he refused to sign until a new helmet
design was adopted.** In July 1g40, Pat-
terson’s predecessor had written concern-
ing the Munitions Program of g0 June:
“The program obviously cannot be frozen
cither as to quantities or types. . . . A
happy compromise must be effected be-
tween the two opposites of production

40 Statement by Col Burns to H.R. Appropri-
ations Comm., 5 Jun 40 (copy in Gen Burns’
personal file). See also Munitions for the Army:
A Five Year Report, prepared by Troyer 8. An-
derson in 1946 for Secretary Patterson, copy in
OHF.

41 For comparison with World War I, see man-
uscript study by Harvey A. De Weerd, Production
Lag in the American Ordnance Program, 1g1y-
18, particularly pp. 250-62, OHF. See also Memo,
Col Burns for CofS, 1 Feb 40, sub: Industrial
Preparedness Essential to Adequate National De-
fense, in Gen Burns’ personal file. The slow
progress toward British rearmament in the 1930’s
is described in Michael M. Postan, British War
Production (London: Her Majesty’s Stationery
Office, 1952).

42 Memo of ASW for supply services, 23 Aug
40, OO 400.12/312. Cf, Memo, CofOrd for ASW,
12 Aug 40, in General Minton’s file.

43 Memo, ASW for CofOrd, 26 Aug 40, sub:
Freezing Designs, OO 400.114/752 Misc,

44 Interv with Maj Gen James H. Burns, sum-
mer 1950.
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and perfection in order to obtain most
effective results.” *°

There can be little doubt that manufac-
turers’ complaints of unusual production
requirements and unnecessarily close toler-
ances in Ordnance drawings and specifica-
tions were sometimes justified. The small-
scale operations during the peace years had
left their mark on Ordnance designs and
designers. The arsenals had produced small
quantities of munitions with the men and
machines available; they never had full
opportunity to apply the most modern
production-engineering ideas or use the
newest machine tools. “If our designs, as
some people have said,” wrote Lt. Gen.
Levin H. Campbell, “were ‘wrapped
around a milling machine,” it was because
we simply could not afford production-
engineering studies of our various models
or pilots.” ** The educational orders had
provided that the contractors recommend
improved production methods and design
changes to facilitate mass production, but
such orders had covered only a small frac-
tion of Ordnance items.

From this it should not be inferred that
the Ordnance Industrial Service was un-
aware of the problem or was not produc-
tion-minded. As far back as the days of
Maj. Gen. Clarence C. Williams, Chief of
Ordnance from 1918 to 1930, the philoso-
phy of using standard industrial designs,
and avoiding unusual manufacturing
procedures, had become an established
principle in the arsenals. It was forcefully
restated by General Harris in the fall of
1940. Writing in Army Ordnance, he de-
scribed in detail the painstaking efforts
made at Springfield Armory to assure ef-
ficient mass production of the Garand rifle,
and the installation of a modern high-
speed production line at Frankford Arsenal
for the manufacture of ammunition. “The

Department is making certain,”  wrote
General Harris, “that the trends of modern
engineering and industry in the field of
mass production shall be woven into the
very fiber of its organization and prac-
tice.” ** Ordnance tried, to be sure, and
made notable progress, but, as later events
revealed, it fell short of full success in
preparing for mass production.

There was also another side to this
matter that should not be overlooked.
When manufacturers accustomed to the
production of civilian goods found them-
selves faced with the task of producing
munitions with novel and exacting speécifi-
cations, they sometimes tended to be un-
duly impatient and critical of Army
methods. They did not always understand
the essential complexity of guns and am-
munition. The rapid-firing machine gun,
for example, is an intricate and finely
balanced mechanism whose design has been
worked out over many years by specialists
and tested under all sorts of atmospheric
conditions. A slight change made to speed
manufacture might appear perfectly inno-
cent, even trivial, to the production en-
gineer, but it might also throw the whole
mechanism out of kilter. As with the matter
of freezing designs, there was no easy
solution to the problem of simplifying Ord-
nance specifications. Each component had

45 Memo, ASW for Mr. McReynolds, 16 Jul 40,
sub: Progress in Army Munitions Preparedness,
G-4 file 31773.

46 Campbell, op. cit.,, p. 292. Criticism of Army
designs, and of military hostility toward sugges-
tions for improvement, is voiced by Donald M.
Nelson in Arsenal of Democracy (New York: Har-
court Brace and Company, 1946), p. 34.

47 Brig. Gen. Charles T. Harris, Jr., “Armament
Production, a Study of Ordnance Engineering
Policies,” Army Ordnance, XXI, No. 123 (Novem-
ber-December 1g40), 225.
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to be studied separately and in relation to
the other parts of its assembly, and before
production-speeding modifications
safely be made it was necessary to consult
the research and development specialists
as well as the production engineers of in-
dustry. This was accomplished in large
measure through engineering committees,
such as the Tank Committee, formed in
October 1940, that brought together rep-
resentatives of industry and Ordnance to
clarify drawings and specifications and to
discuss changes to speed production.*®
But committee action was too often taken
only after trouble developed.

Early in 1941 Ordnance prepared for
signature by the Secretary of War a letter
to all Ordnance districts, arsenals, plants,
and works emphasizing the necessity for
“the most searching analysis” of all
factors affecting production and calling
for prompt, decisive, energetic action.*®
Throughout the defense period, Patterson
exhorted the supply services to speed up
the procurement of munitions. Twice dur-
ing one week in April 1941, when German
submarines were taking heavy toll of At-
lantic shipping, he asked the Chief of
Ordnance to expedite deliveries, describing
the need for increased production as “a
matter of extreme urgency,” and as “vital
to our national existence.” * He urged
’round-the-clock operation of critical ma-
chinery and unceasing effort to break
production bottlenecks. In June 1941,
when he requested all supply services to
obligate the funds on hand before the end
of the fiscal year, Ordnance negotiators
worked night and day to place contracts
with industry, and were rewarded with a
commendation from Patterson for having
placed under contract “the largest peace-
time program of national defense procure-
ment in the history of this country.” %

could.
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Some Time-Consuming Factors

Production on some Ordnance items
was disappointingly slow during the de-
fense period. By July 1941, for example,
only an estimated g percent of the matériel
covered by tHe appropriations for the 1941
fiscal year, which had begun in July
1940, had been delivered to troops.® It is
sometimes argued that one reason for the
slow progress was that manufacturers who
took defense orders in 1940 and 1941 were
not spurred on by the urgency of actual
war. But a comparison between 1941 and
1942 does not indicate that manufacturers
were dilatory before Pearl Harbor. After
the outbreak of war it took just as long as
before to get into production on a new
item. The experience of the 1940—42 era
suggests that a delay of a year or more in
getting into large-scale production on a
new item of ordnance is practically in-
evitable, war or no war.5

48 Brief notes about these committees may be
found in Weekly Reports of Accomplishments and
Difficulties, beginning with the report dated 31
October 1940.

4% Ltr, SW to CofOrd and others, 19 Feb 41,
sub: Ord Prod. . . ,copy in OHF.

50 (1) Memos, USW for CofOrd, 21 Apr and
25 Apr 41, in OHF Policy papers; (2) Chronology
of Ord Activities; (3) Ltr, SW for CofOrd, 19
Feb 41, sub: Ord Prod under the National De-
fense Program, copy in History, Denver Ordnance
Plant, 1, ex. 71.

51 Ltr, USW to CofOrd, 2 Jul 41, sub: Com-
mendation. . . , OO 201.2/14. See also Min, Wes-
son Confs, 3 Jun 41, p. 896, and 19 Jun 41, p.
935, and Memo, USW for Supply Services, 31
May 41, sub: Obligation of Current Funds, OHF.
Patterson also praised Ordnance for speedy place-
ment of contracts when he testified before
Congressional committees. See Hearings, WDAB,
Apr 41, 77th Cong., 1st sess., p. 116.

52 Ord Dept Reply, Questionnaire No. 2. Spec
Comm. No. 3, H.R. Comm. on Mil Affairs, 14 Jul
41, p. 12, 00 400.12/4454.

53 For discussion of this point see Hist, Pitts-
burgh Ord Dist, I, pt. 4, pp. 712-22.
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A brief recital of time-consuming factors
that delayed production in 1940-41 will
illustrate. The time required to solicit bids,
make awards, and draw up formal con-
tracts—usually two or three months—was
only the beginning. After receiving his
government order the contractor had to
make a detailed engineering study of his
shop and perhaps rearrange his equipment
for more efficient operation. In most cases
he had to procure additional equipment,
and the delay in delivery of a single item,
such as a lathe or a heat-treating furnace,
might hold up the entire production pro-
cess for months. For most items of ord-
nance, manufacturers found it impossible
to use existing production lines; they had
to start nearly from scratch to create new
production setups. When, for example, a
large locomotive company in the New
York District was awarded a contract for
I55-mm. gun carriages in August 1g4o0, it
did not convert its existing production
lines but removed all the old equipment
from a long unused foundry building, put
in new concrete floors, replaced the electric
wiring, and literally built a new production
line from the ground up. All this took time,
but the company felt that it was sound
manufacturing practice.’*

After receiving his government order,
every contractor had also to obtain a sup-
ply of materials—not always an easy job
in 1940 when shortages were becoming
increasingly common, particularly among
the grades of steel, copper, and aluminum
needed for ordnance manufacture. Each
contract for the machining of shell had to
be geared to the availability of forgings. To
operate on a 3-shift, 24-hour day, contrac-
tors had to hire additional workers and
train them for the specialized jobs they
were to fill. In recruiting new workers,
contractors found that the years of de-

pression had taken a heavy toll of skilled
labor throughout American industry. These
years had also taken their toll of manage-
ment if the occasional reports of pro-
duction inefficiency are any criterion.
During early 1941 Ordnance began to
complain that new and expanding high-
level agencies created in Washington to
manage the defense program were hinder-
ing procurement. Accustomed to the com-
paratively simple administrative structure
which prevailed before 1940, when the
final authority on nearly all procurement
matters for the Army was the Assistant
Secretary of War, Ordnance officers fre-
quently objected to the growing adminis-
trative overhead. At the end of May 1941,
for example, General Harris went so far as
to state that the whole production program
might soon come to a standstill because
“there are too many people in other eche-
lons who desire to consider and approve
each project.” " He declared that it took
six times as long in the spring of 1941 to
place orders as it had taken in the fall of
1940, and cited as one example of unrea-
sonable delay a project for tank parts
which had been held in the Office of Pro-
duction Management (OPM) for nearly a
month. But General Harris’ complaint did
not stem the growth of the co-ordinating
hierarchy, and Ordnance officers continued
to complain of excessive administrative

54 Hist, Rochester Ord Dist Hist, I, pt. 2, p. 59.

See article in The New York Times, January 2,
1941, p. 14, outlining some 40 steps involved in
procurement of each type of weapon.
55 Hist, Pittsburgh Ord Dist, I, pt. 4, pp. 716-
17. :
56 Min, Wesson Confs, 28 May 41. In his testi-
mony before the Truman Committee in April
1941, Secretary of War Henry L. Stimson entered
a similar complaint. Hearings, Truman Comm., pt.
1, 15 Apr 41, pp. 35-36. See also Smith, Army
and Economic Mobilization.
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machinery throughout the defense period
and well into the war period.*”

Because a large share of Ordnance pro-
duction required the machining of metals
to fine tolerances, the munitions program
of 1940 brought a demand for thousands
of complicated and costly tools such as
grinding, boring, broaching, and drilling
machines, and lathes of various types. In
their prewar planning, Ordnance officers
had attempted to catalog the tools pos-
sessed by various manufacturing concerns
and select for wartime production the
companies that would need least retool-
ing. But in many instances manufacturers
found that for most efficient mass-
production of munitions they needed to
add new machines or replace some of their
standard machine tools with new, special-
purpose equipment. Great Britain and
France placed large orders in this country
for machine tools early in 1940, as did
companies holding Navy and Air Corps
contracts, and the nation’s small machine-
tool industry was swamped with orders.®

In spite of the measures taken to allevi-
ate it, the machine-tool shortage among
Ordnance contractors continued to grow
worse during the winter of 1940-41 and
in mid-March became so critical that Gen-
eral Wesson presented the matter to the
Under Secretary in a memorandum with
the ominous title, Probable Failure of Ord-
nance Program. Citing the policy of the
Army and Navy Munitions Board
(ANMB) that gave first priority to Navy
and Air Corps orders,”® General Wesson
declared that Ordnance contractors, with
low priorities, could not acquire the tools
they needed to get into production and
meet their delivery schedules. With large
new production programs in the offing, he
recommended that remedial measures be
taken before demands for new production
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brought further delays in machine-tool de-
liveries. “Otherwise,” the general con-
cluded, “the situation which is now critical
may become calamitous.”

This was strong language, but the Under
Secretary was not moved by it. Rather
than propose a sweeping increase in Ord-
nance priorities, which would adversely
affect other major programs, Patterson re-
quested more specific details on machine
tools most urgently needed by Ordnance
contractors. To provide this detailed infor-
mation the Ordnance office directed each
district to get in touch with .all its con-

57 For further discussion of Ordnance relations
with higher authorities see Green, Thomson, and
Roots, op. cit., Chapter VI. The history of the
civilian superagencies is told in Bureau of the
Budget, The United States at War, and Civilian
Production Administration, Industrial Mobiliza-
tion for War.

58 For a brief description of the machine-tool
problem in 1941, see testimony of Secretary of
War Stimson and Mr. Knudsen before the Tru-
man Committee, in Hearings. Truman Comm., pt.
1, pp. 13 and 102, The file kept by Maj. Elmer
E. Barnes, Chief of Priorities Section in the
OUSW, contains weekly reports on the priorities
system during 1940-41. See ASF 205.04, Prod
Div 319.1. The Minutes, Wesson Conferences, in
early 1941 contain many references to the problem.,

59 The priorities directive issued by the ANMB
on 27 November 1940 gave the highest rating,
A-1-a, to supplies and equipment for manufac-
ture of machine tools and gages. The second
highest rating, A-1-b, went almost entirely to Air
Corps and Navy items, and included only a few
Ordnance items, chiefly aircraft machine guns and
small arms ammunition. By May 1941 only small
arms and ammunition were as high as the A-1-b
category. See Min, Wesson Confs, 31 May 41, pp.
892-93.

80 Memo, CofOrd for USW, 12 Mar 41, sub:
Probable Failure of Ordnance Program, OO 4o0.-
12/2085. See also Memo, Col Thomas J. Hayes
for Lt. Col. Alfred B. Johnson, 4 Mar 41, OO
413.8/1772, and a report by USW, 3 Mar 41,
sub: Estimate of Production Possibilities Calendar
Years 1941 and 1942, copy in OHF. The histories
of the districts describe the effect of the machine-
tool shortage on production, particularly Hist,
Rochester Ord Dist, I, pt. 2, p. 68.
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tractors and compile a list of undelivered
machine tools that were holding up pro-
duction. It was a long and tedious process
that went on for many weeks.®!

Meanwhile the Office of Production
Management tackled the problem from
other angles. It stimulated the production
of new tools, promoted the use of sub-
contractors possessing adequate equip-
ment, took direct action to solve individual
bottleneck cases, and endeavored to ferret
out and put to work second-hand tools
which were not being used. Late in August
1941 the ANMB issued a new priorities
directive which slightly improved the Ord-
nance position,® but the lack of machine
tools continued to hamper Ordnance pro-
duction throughout 1941 and beyond.
General Harris reported two days before
Pearl Harbor that delivery dates on ma-
chine tools were “most unsatisfactory,” %

As with the problem of freezing designs
or simplifying Ordnance equipment, there
was no easy solution to the machine-tocl
problem. Each case had to be considered
on its merits, and in relation to all other
cases. It was impossible for Patterson, the
ANMB, or OPM to accede to General
Wesson’s request for a higher priority on
Ordnance items without at the same time
giving lower priorities to some Navy and
Air Corps orders, a policy which would
have amounted to little more than robbing
Peter to pay Paul® Whether, in the
broad national view, considering the rela-
tive urgency of ships, airplanes, guns,
tanks, and all the other paraphernalia of
war, it was wise to give Ordnance produc-
tion such a low priority is beyond the scope
of this study to determine. But there can
be no doubt that it was a physical impos-
sibility for the Ordnance Department fully
to overcome the handicap of that low
priority during 1941. It was, in the words
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of General Campbell, ‘“the most heart-
breaking bottleneck of the early armament
period.” %

Engineering Advisory Committees

At the start of the munitions program,
Ordnance officers realized that countless
questions and problems would arise as
civiian manufacturers undertook to make
complex military items on the basis of
Ordnance drawings and specifications.
From experience in World War I, they
knew that interpretation of drawings and
specifications would require close super-
vision if widespread failure to pass inspec-
tion were to be avoided. Ordnance was also
aware of the fact that its drawings and
specifications, running into tens of thou-
sands, were not perfect and would need
careful checking. To meet this situation
Ordnance created, in the spring of 1941,
twenty-five groups known as Engineering
Advisory Committees. All manufacturers
of tanks were represented on one commit-
tee, all manufacturers of mobile artillery

81 Correspondence on this and other phases of
the machine-tool problem is filed in OO 413.8.
For a brief statement on the specific Ordnance
items being delayed for lack of machine tools, see
Weekly Stat Rpt Summary No. 51, 21 Jun 41,
Stat Br, OASW.

62 ANMB Priorities Dir, 20 Aug 41. See also
correspondence related to this directive in History
of Ordnance Priorities Unit, OHF.

93 Ord Cir Ltr, 5 Dec 41, sub: Machine Tools,
OO0 413.8/9334. Tanks were given A-r-a prior-
ity by ANMB ltr to all supply services, 4 Dec 41,
copy in Hist, Ord Priorities Unit.

64 See Memo from Patterson and James V.
Forrestal for ANMB Priorities Comm., 20 Aug 41,
directing the committee not to yield to pressure
for higher priorities.

85 Campbell, op. cit., p. 15. For discussion of
the parallel position of the British Army during
the rearmament period, see Postan, op. cit., pp.
27ff. Because of its low priority the author calls
the British Army “the Cinderella service.”
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carriages on another, and so on down the
list through rifles, shells, machine guns,
bomb fuzes, etc. A representative of in-
dustry headed each committee while an
Ordnance officer served as permanent sec-
retary. An opinion of the Attorney General
in April 1941 provided some assurance that
as long as the committees kept within
prescribed bounds they would not stand in
violation of the antitrust Jaws.%®

At meetings of the committees the mem-
bers, usually engineers, exchanged informa-
tion about sources of scarce materials,
use of substitute materials, or new pro-
duction techniques. They frequently rec-
ommended to the Ordnance Department
that certain design changes be made or
that specifications be revised to speed pro-
duction. All this activity was beneficial to
Ordnance, for it brought to bear on each
problem topflight engineering talent from
industry. But in the opinion of Brig. Gen.
Gladeon M. Barnes, who was in charge of
all Ordnance engineering, the greatest ben-
efit was the healthy psychological reaction
from the association of Ordnance officers
and civilian engineers. “The meetings
have done much to overcome the indus-
trial conception of the massive immobility
of Government agencies,” wrote General
Barnes, “and have increased the desira-
bility [of] Government contracts.” %
These engineering committees were the
forerunners of scores of industry integra-
tion committees formed the following year
under the leadership of General Camp-
bell.®®

Big Business vs Small Business

During 1940-41 a steady drumfire of
criticism was directed at the defense agen-
cies—Navy as well as Army—for placing
orders with big business to the neglect of
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many small concerns scattered throughout
the country. The criticism appeared in
newspaper and magazine articles and in
official reports of the Truman and Tolan
Committees which investigated the defense
program during 1941 and later. These
Congressional committees observed that, in
spite of procurement plans, all the services
in 1940 entered into a “mad scramble” to
procure the munitions they needed, and
each desired to place its contracts with the
biggest and most reliable concerns. The
investigators charged that procurement of-
ficers favored big business because it was
less trouble, and took less time, to award
a single large contract to a big corporation
than to divide up the order among many
small companies, or provide for extensive
subcontracting. They denounced the dis-
proportionate emphasis put on big business
by the military services, asserting that it
led to unnecessary plant expansion, delays
in production, heavy migration of workers
to congested areas, and other problems.®

In answering criticism of this nature,
War Department spokesmen delcared that
it should have caused no great surprise
when large concerns which normally got
the lion’s share of civilian business also got

66 Ltr, Attorney Gen Robert H. Jackson to John
Lord O’Brian, Gen Counsel, OPM, 29 Apr 41,
copy in History, Small Arms Branch, Ind Div.,
OHF.

%7 Brig. Gen. Gladeon M. Barnes, ‘“Armament
Engineering,” Army Ordnance, XXII, No. 127
(July-August 1941), 33-35. See also Min, Wesson
Confs, 30 Jan 42, on which date Col. William A.
Borden submitted an oral report on the engineer-
ing committee organized by the Industrial Service.

68 See chs. and belo'w.

69 (1) S. Rpt No. 480, pt. 3, pp. 191-99, Tru-
man Comm., 77th Cong., 1st sess.; (2) Third In-
terim Rpt, Tolan Comm., 77th Cong., 2d sess.,
9 Mar 42, HR. Rpt No. 1879. For testimony by
witnesses, see Hearings, Truman Comm., pt. 6.
Similar testimony appears in WDAB, 1942, H.R.
77th Cong., 1st sess.
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the lion’s share of defense contracts. They
pointed out that military procurement of-
ficers, and their associations in OPM, were
not social reformers bent upon changing
the nation’s industrial pattern, but prac-
tical realists charged with the sobering re-
sponsibility for procuring munitions as
quickly and surely as possible. Although it
dealt with some small concerns, Ordnance
awarded the great majority of its early
contracts to big corporations because these
corporations had the facilities, the experi-
ence, and the engineering skill to turn out
the required armament in the shortest pos-
sible time. Most Ordnance contracts went
to allocated plants that had been .surveyed
and selected beforehand as the most prom-
isng producers of war matériel. “To have
done otherwise,” wrote General Campbell,
“would have been natienal suicide. The
small plants of the country could not have
turned out one day’s requirements of am-
munition. . . . Heavy manufacturing au-
tomatically demanded large concerns.” ™

It was largely through subcontracting
that small businesses were brought into the
Ordnance program in the defense period.™
Although Ordnance had no authority to
direct its prime contractors to use specific
subcontractors, or otherwise attempt to tell
them how to manage their affairs, it did
encourage voluntary subcontracting wher-
ever possible. To assist small businesses—
usually defined as those employing fewer
than five hundred workers—General Wes-
son in February 1941 directed each district
to establish a display room to exhibit
samples and photographs of Ordnance
items, assemblies, and components.” By
visiting these rooms, examining in detail
the items on display, and discussing man-
ufacturing requirements with  district
officials, a small businessman could decide
which items or components he was quali-

fied to produce, either as prime contractor
or subcontractor. When the Defense Con-
tract Service was created in OPM early in
1941 each Ordnance district appointed an
officer to maintain laison with that serv-
ice. In September 1941, to promote wider
distribution of defense orders, the require-
ment that the districts negotiate only with
allocated facilities was rescinded,”™ and in
November and December Ordnance par-
ticipated in the Defense Special Trains that
toured the country to show small manu-
facturers. what the supply services wished
to buy.

Bringing small business into the defense
program was an endless task that con-
tinued throughout the defense period and

70 (1) Campbell, op. cit., p. 89; (2) Memo,
CofOrd to [no addressee given], 4 Apr 41, sub:
S. Res No. 71, OO o032/37; (3) Statement of
Patterson before the Select Comm., Investigating
National Defense Migration, HR., 23 Dec 41,
USW file 004.4 Allocation of facilities, Colonel
Hare; (4) Statements of Patterson before Truman
Committee, 16 Apr 41 and 15 Jul 41, Hearings,
Truman Comm., pt. 1, pp. 60-61, and pt. 6, p.
1515. The official history of WPB observes that
Mr. Knudsen’s ties with big industry, and his em-
phasis on proven ability to produce, delayed the
utilization of small business. Civilian Production
Administration, Industrial Mobilization for War,
p- 31.

7L For an account of this process, and a col-
lection of documentary evidence, see R. F. Mc-
Mullen, Smaller War Plants: Their Part in the
Ordnance War Effort, PSP 71, Jun 45, OHF, and
Maj. Gen. Levin H. Campbell, Jr., Subcontracting
in Ordnance Procurement, a rpt, 18 Jun 42, OHF.
The difficulties of subcontracting as seen at the
district office level are set forth by Lt. Col. Freder-
ick C. Winter, Analysis of World War II Produc-
tion Activities of the New York Ordnance District,
Hist, New York Ord Dist, VII, pp. 22-24.

72 Cir Ltr, CofOrd, 21 Feb 41, sub: Display
Rooms, QO 381/190g1. See also ASW Ltr to
Chiefs of Supply Arms and-Servs, 20 Dec 40, sub:
Use of Sub-contractors. . ., OHF.

3 Cir Ltr, CofOrd, 23 Sep 41, sub: Distribution
of Defense Orders, ex. 6 in study entitled Subcon-
tracting in Ordnance Procurement, OHF.
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the years of war.™ As production in-
creased there was some spreading of prime
contracts to smaller firms such as those
that made up the New England Sraall
Arms Corporation.” Even more impor-
tant, small business firms got into defense
production as subcontractors or sub-
subcontractors. For this reason the extent
to which Ordnance used small business
during the defense period is not easy to
measure, but one investigation of the prob-
lem made in the Cincinnati area for ASF
a few months after Pearl Harbor sheds
some light on the matter. “We hunted for
the ‘small business’ which could take on
prime war contracts with its existing equip-
ment and which is not already at work or
well known to the supply arms and serv-
ices,” the survey team reported. “We
found none. . .. The °‘small business’
which needs only money or a contract to
get going on critical material is, in this
area, a myth.” 7

Status of Rearmament, December 1941

To what extent did the United States
succeed in rearming during the eighteen
months before December 1941? Ciritics of
the armed services have charged that the
rearmament effort was bungled, while mil-
itary spokesmen have stoutly denied the
charge. In December 1941, for example,
the Tolan Committee pulled no punches in
asserting that defense production to date
had been a failure, and a few days later
the Under Secretary of War vehemently
denied that it had been a failure. The
arguments on both sides have continued to
command widespread interest among mili-
tary planners because the accomplishments
and shortcomings of the procurement effort
during the defense period afford a tangible

PROCUREMENT AND SUPPLY

means of evaluating the methods em-
ployed to mobilize the nation for war.™

By considering only the more important
types of guns, ammunition, and combat
vehicles actually produced during the de-
fense period, the Ordnance record may be
quickly summarized. In most
cases the quantities procured far exceeded
the quantities for initial equipment of the
PMP force of 1,200,000 men. When com-
pared with: the Time Objective issued in
August 1940 the record reveals that, in
small arms, light artillery, and tanks, pro-
duction went far beyond the original re-
quirements. But with medium and heavy
artillery, notably the 1o05-mm. howitzer
and the 155-mm. gun, the quantities pro-
cured fell considerably short of require-
ments. Among smaller items, the steel hel-
met also lagged far behind the 1940
schedule, primarily because a satisfactory
helmet design had not been developed and
standardized before 1940. With small arms
ammunition, the goals set by the Time Ob-
jective were not reached by the fall of
1941, for Frankford Arsenal remained the

74 For an account of the problem from the
NDAC and OPM level, see Civilian Production
Administration, Industrial Mobilization for- War,
pp. 61-63 and pp. 146—47.

75 Hist, Boston Ord Dist, VI-VII (Jan-Jun
44), pp. 40—48. See also ch below.

76 Cincinnati Field Survey, Apr 4z, Contl Br,
ASF, p. 16. See also Memo, Alfred R. Glancy,
ASF Hq, for CofOrd, quoted in History, Cincin-
nati Ordnance District, I, pt. 1, pp. 60-61. )

77 See the Second Interim Rpt of the Select
Comm., Investigating National Defense Migration,
December 19, 1941, H.R,, 77th Cong., 1st sess.,
H.R. Rpt 1553, and the reply by Patterson, De-
cember 23, 1941, USW file 004.4 Allocation of
Facilities. For high praise of the prewar planning
and the speed with which Ordnance launched its
procurement program in the defense and early war
periods, see remarks by Somervell in Rpt of Conf,
Ord Dist Chiefs, 22 Apr 44, copy in Hist, Detroit
Ord Dist, vol. 117.
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TasLE 2—SeLEcTED OrRDNANCE ITEMs ProcUrED, JuLy 1940-DEcEMBER 1941

Item Total
Rifle, .30 cal. M1 e 375,000
Submachine gun, .45 cal. . e 217,000
Machine gun, .30 cal._ e 31,000
Machine gun, .50 cal. . el 54,000
Mortar, 60-mm. and 8l-mm._._______ U U RSP 9,518
Gun, 37-mm. (tank, AT, AA, aircraft) - 9,057
Gun and howitzer, 75-mm. _ _ o o e 2,592
Gun, 90-mm., antiaireraft_ _ el 171
Gun, 37, field and antitank_ __ . 140
Howitzer, 105-mm. _ _ __ e 597
Gun, 155-mm. . el 65
Light tanks_ L e 2,916
Medium tanks o e e 1,467
Bcout ecars and carriers_ . _ . o e 8,124
Small arms ammunition (rds) - . e 1,225,000,000
Artillery ammunition (rds) - _ _ e 13,000,000
Bombs . . e e 397,000

Source: Theodore E. Whiting ¢t al., Statistics, a volume to be published in the series UNITED STATES ARMY IN WORLD

WAR II.

only source of production until new plants
were completed. In the over-all picture of
the Army’s equipment on hand there was
little room for complacency on the eve of
Pearl Harbor.

More important, in the eyes of Ord-
nance procurement officers, than matériel
on hand, was the promise of vastly in-
creased future production that lay in the
new facilities built and equipped during
1940—41. It is not too much to say
that within a period of less than eight-
een months something resembling a new
industry had been created, with seven-
teen government-owned, contractor-oper-
ated (GOCQ) plants actually in produc-
tion and thirty-two additional plants under
construction or in the negotiation stage.”™
Several large ammunition plants and works
—Lake City, Denver, Baytown, Gadsden,
Iowa, Kankakee, Weldon Springs, and
others—came into production in Septem-

ber and October 1941, and by the end of
the year there was at least one of every
essential type of government-owned am-
munition plant in operation, including
TNT, DNT, tetryl, toluene, anhydrous
ammonia, smokeless powder, bag loading,
and shell loading.”™ A dozen new privately
owned plants were also in production, in-
cluding 6 for machine guns, 4 for artillery,
1 for armor plate, and 1 for tanks. Only g
of these plants had required new construc-
tion (the tank, armor-plate, and 37-mm.
gun plants) but all had required com-

78 (1) Weekly Stat Rpt Summary No. 25, 20
Dec 41, Stat Br, OUSW; (2) Directory of GOCO
Plants, OHF.

79 (1) Notes on lecture by Brig Gen Leonard
Ayres before H.R, Comm. on Mil Affairs, 25 Feb
42, ASF Contl Div file g50.001; (2) Memo, USW
for Harrv Hopkins, 13 Jan 42, and Memo of
CofOrd for USW, 7 Jan 42, in USW file 104,
Ammunition. For further discussion of ammuni-
tion production, see Chapters and , below.
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pletely new equipment.®® Although the
materiel turned out by these new plants
during the defense period does not loom
large in the total production figures—
about 5 percent of total 1940-45 Ord-
nance procurement—the existence of these
producing units in December 1941 was of
inestimable value to the United States and
its allies during the war years that lay
ahead.®!

Neither Ordnance nor the War Depart-
ment itself was given full freedom during
the defense period to procure all the muni-
tions it felt the Army needed. Both were
limited by Congressional appropriations
and bound by long-established regulations
and policies that set the framework within
which procurement took place. Hurried
production is usually high-cost production,
and the defense period was not a time of
all-out production at any cost. It was more
nearly a time for “business as usual”
Ordnance was also handicapped by having
to take a third-rate priority behind the
Navy and Air Corps, and by having to
meet constantly shifting requirements for
items that took a long time to produce. In
the mushrooming defense economy Ord-
nance found great difficulty in recruiting
capable production engineers and procure-
ment experts to staff its arsenals, districts,
and Washington offices. As a result of these
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and other factors Ordnance encountered
many delays and difficulties which under
different circumstances might have been
avoided. Nevertheless, it must be recorded
that the really essential things were ac-
complished with remarkable speed—con-
tracts were let, district procurement offices
were activated, new plants were built, the
arsenals began to hum with activity, and
production of war matériel started at
countless private industrial plants. By the
time of the attack on Pearl Harbor, just
eighteen months from June 1940, the
Ordnance program in most lines was shift-
ing into high gear and needed only further
acceleration and expansion along the es-
tablished course to meet the requirements
of a world-wide shooting war.??

80 Weekly Stat Rpt Summary No. 20, 15 Nov
41, Stat Br, OUSW.

82 For comment on this matter see Anderson,
Munitions for the Army.

82 For a parallel appraisal of the defense period
from the ASF level, see Hist of Purchases Div,
ASF, a manuscript in OCMH files. For a con-
temporary journalistic comment see Time, October
27, 1941, p. 38: “On some counts [Ordnance]
has not made a passing grade. Qverall, the aver-
age has been reasonably good.” Figures showing
the mounting volume of munitions produced in
1942 are shown in Civilian Production Adminis-
tration, Official Munitions Production of the
United States, (Washingtion, 1 May 1947).



CHAPTER 1V

The Problem of Requirements

To persons not intimately acquainted
with procurement of military supplies the
critical importance of exact and timely
requirements figures is often not fully ap-
parent. But a moment’s reflection suggests
that the mass production of weapons and
ammunition cannot get under way in an
orderly manner until procurement officials
know exactly what types are to be pro-
duced, what quantities are required, and
what delivery schedules are to be met.
Only with such detailed information, along
with countless technical specifications and
blueprints, can production engineers deter-
mine what plants and equipment will be
needed, how much labor will be required,
and what materials will be necessary.
Without computation of requirements for
each of the thousands of items of equip-
ment needed by the armed forces of the
United States and its allies in World War
IT, scheduling of balanced production
would have been impossible and the whole
productive effort would have run the risk
of being plunged into chaos.® “It is literally
true,” wrote a War Production Board of-
ficial, “that half the production battle is
won when we have decided what we want
to produce, how much . . . we want to
produce, and when we want it.”” 2

A story that dramatically illustrates the
importance of exact figures for military
supply requirements was told by men who
were close to William S. Knudsen when he

came to Washington in the spring of 1940
to help mobilize American industry for
war production. In conference with Army
procurement officials, one of Knudsen’s
first questions was stated bluntly and
simply: “What do you want?” When ad-
vised of the Army’s mobilization plan with
its provision for arming an initial protec-
tive force of four hundred thousand men
within three months of M-Day, and an
additional eight hundred thousand men
after one year, Knudsen shook his head.
“That’s not what I want,” he declared.

1 For the history of requirements from the War
Department level, see Smith, Army and Economic
Mobilization, ch. VI-VIII, and Leighton and
Coakley, Global Logistics and Strategy, 1940—
1943, ch. XII. See also a typescript study, Lt. Col.
Simon M. Frank, The Determination of Army
Supply Requirements, OCMH Files. A similar
study from the Ordnance level, entitled Ordnance
Requirements, 1939-46, consisting of one volume
of narrative and three volumes of documents, was
prepared as PSP 55 by the Ordnance Historical
Branch, July 1945, OHF. Another is Chapter
XVII in Ordnance Administration, part IV, a
draft manuscript by Richard F. McMullen, 1945,
OHF. For the WPB viewpoint, see CPA, Indus-
trial Mobilization for War, Part 111, Chapter 4.

2 Unsigned Memo in WPB PD file 212 Prod
Program—Objectives, NA. For a brief review of
military requirements as viewed from the WPB
level, see Wartime Production Achievements and
the Reconversion Outlook report of WPB chair-
man, g Oct 45. See also Richard U. Sherman, Jr.,
The Formulation of Military Requirements for
Munitions and Raw Materials, written chiefly
from WPB sources, Mar 53, ICAF library UG

63354.
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“I want to know what kind of equipment
you need for these men—and how many
pieces of each kind. Please tell me how
many pieces.”®

For the Ordnance Department, knowing
well in advance “how many pieces” was of
utmost importance because mass produc-
tion of munitions could not be improvised
on the spur of the moment as could the
production of many civilian-type articles.
In World War I, U.S. troops were ready
for combat within a year after the declara-
tion of war, but they had to be equipped
in large measure with munitions obtained
from the Allies. As the preceding chapters
have emphasized, it takes months, or even
years, for civilian industry to get ready to
produce intricate weapons of war such as
tanks, artillery, and fire control instru-
ments; From 1940 to 1942 hard-to-manu-
facture munitions were generally known as
“critical” items as distinguished from
“essential” items which posed less serious
production problems. For both classes, but
particulary for those in the critical cate-
gory, it was most desirable that require-
ments be established as accurately as pos-
sible, and long in advance of expected
need.* The fact that the objective was
never wholly achieved constituted one of
the most serious difficulties faced by Ord-
nance during World War II. On this
point all Ordnance officers charged with
broad procurement responsibility were
agreed. How this came about and how the
shape and nature of the requirements prob-
lem were determined by a variety of fac-
tors can be understood, at least in part,
by looking into the process of forming
policy and making the computations.

Elements of Requirements Computation

The Ordnance Department did not par-
ticipate directly in making top-level policy
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decisions that determined over-all require-
ments for military supplies. It had the
technical service function of making de-
tailed computations on the basis of policies
determined by higher authority. The size
of the Army, manner of its organization,
nature of its equipment, and schedules for
its deployment overseas—all these matters
were decided by the nation’s highest mili-
tary and political authorities.® Once made,
these decisions were passed on to Ordnance
and other supply branches by the General
Staff in the form of numerous lists and
tables on which procurement computations
were based. To describe each of these
documents and to outline the various steps
in the procedure of requirements calcula-
tion would lead into bypaths of interest to
no one but the requirements specialist.
The following account, therefore, touches
only broad principles and problems.®

3 Interv with Maj Gen James H. Burns, summer
1950. See also Knudsen’s and Leon Henderson’s
comments in CPA, Minutes of the Advisory Com-
mission to the Council of National Defense
(Washington, 1946), p. 12.

4 For an excellent contemporary statement of
the matter, see Memo, Col James H. Burns for
ASW, 10 May 40, sub: Adequacy of Supply Pre-
paredness, copy in OHF.

5 Several other volumes in the series UNITED
STATES ARMY IN WORLD WAR II deal
with these matters, among them being Watson,
Chief of Staff, Smith, Army and Economic Mo-
bilization, John D. Millett, The Organization and
Role of the Army Service Forces (Washington,
1954), and Leighton and Coakley, Global Lo-
gistics, 1940-1943.

% For a detailed analysis of the process as viewed
by the Ordnance Department, see History of the
Matériel Control Division, OCO, Dec 45; Manual
of the Replacement Factor Branch, OCO, 1945;
and PSP 55. All in OHF. For a description of the
process as seen from the ASF level, see ASF Ann
Rpt for FY 1943, ch. II; Ann Rpt ASF Rqmts
Div, FY 1944; and Notes on Presentation of
Rqmts Div before Proc Review Bd, ASF Contl
Div file.



THE PROBLEM OF REQUIREMENTS

Tables and T heir Multiplication

The most important document for re-
quirements computation by the supply
services was the Troop Basis, which speci-
fied the strength of the Army and listed all
units actually in existence or to be formed
in the near future.” It was supplemented
by tables prescribing the strength of each
type of Army unit and listing the quan-
tities of supplies authorized for each type.
As there were some five thousand different
kinds of units there were thousands of
these tables, variously known as tables of
organization, tables of allowances, tables
of basic allowances, and tables of equip-
ment. In addition, for units on special
missions there were separate lists of equip-
ment that applied either to individually
numbered units or to all units in a given
geographic area.?

The first step Ordnance took in comput-
ing requirements was to multiply the
quantity of each item of equipment author-
ized for each type of unit by the number
of such units in the Troop Basis. The
number of rifles authorized for a rifle
company, for example, was multiplied by
the number of rifle companies, the trucks
per infantry regiment by the number of
infantry regiments, and so on until all
items were accounted for. The computa-
tions were all made by hand before the in-
stallation of tabulating machines in the
fall of 1940.° The figures thus determined
represented initial allowances for units in
the Troop Basis. The next step was to
project these calculations into the future
and provide additional equipment for re-
placement of losses, for filling supply pipe-
lines, for supplying certain items to the
Navy and Marine Corps, and for foreign
aid. The quantity added for replacement
was calculated on the basis of a replace-

47

ment factor (or maintenance factor, as it
was sometimes called) established for each
major item of equipment by the General
Staff after study of recommendations sub-
mitted by the arms and services. Expressed
as a percentage of the initial issue, it
represented an estimate of the quantity of
matériel that would be needed during a
given period of time to replace equipment
lost, worn out, stolen, or destroyed by
enemy action.’® Finally, to arrive at net
requirement figures, the quantity of each
item already on hand, whether in storage,
in transit, or in possession of troops, was
subtracted from the total of gross require-

7 For examples, see Table B of Notes on Pre-
sentation . . . Proc Review Bd; and Ltr, TAG
to Chiefs of Arms and Services, 14 May 41, sub:
Revision of Troop Unit Basis, FY 1942, with Incl,
AG 320.2 (5-13~41) MC-C-M.

8 AR 310-60 (1942) and Ann Rpt Rqmts Div,
ASF, FY 1944, ASF Req Div. Tables of Organiza-
tion prescribed the organic structure and person-
nel strength of Army units. Tables of Allowances
covered all items of equipment normally re-
quired for use at posts, camps, and stations which
were not taken by units upon change of station.
Tables of Basic Allowances prescribed the equip-
ment for individuals and units other than training
equipment or that issued to posts, camps, and
stations. In October 1942, Tables of Basic Allow-
ances were superseded by Tables of Equipment.

? For an intimate view of the process, see report
of interview by Capt. Paul D. Olejar and others
of personnel of the OCO Requirements Division,
8 May 45, ex. 8, PSP 55, vol. 3.

10 “Replacement factor” was defined in ASF
Manual Mgi12, The Supply Control System, 10
April 1945, OHF, as follows: “The estimated per-
centage of equipment in use that will need to be
replaced each month. It includes losses due to
wearing out beyond repair, capture, abandonment,
pilferage, and all other causes except in-transit
losses attributable to ship sinkings, losses of cer-
tain items of clothing incident to the separation
of personnel from the service, and losses from
such other categories of attrition as may be spe-
cifically expected from time to time.” For World
War II replacement factors, see War Dept Supply
Bull 38-4-WD, Replacement Factors. . . 29 May
47. Spare parts requirements are discussed in

Chapter XIII| below.
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ments. The whole process was, in the
words of a G~4 memo, “a very demand-
ing, exacting and tedious task.” *!

Days of Supply and Replacement Factors

The computation of ammunition re-
quirements was altogether different from
the computation of requirements for weap-
ons, vehicles, and other general supplies,
for ammunition was expendable. As food
for guns it'ranked in importance with the
supply of food for troops, and posed far
more difficult requirements problems be-
cause its rate of consumption was irregular
and unpredictable. There were no tables
showing the number of rounds to be issued
to any tactical unit, but there was a figure
known as the “day of supply” on which
ammunition requirements for individual
weapons were based. The ammunition day
of supply was an estimate of the average
number of rounds that would be ex-
pended by each type of weapon per day in
the course of planned operations.’* The
rate for each weapon included a break-
down showing the estimate for each type
of shell—high explosive, armor piercing,
incendiary, and so on—and for each type
of fuze when more than one type could be
used on a shell. |(Table 3) To compute
ammunition requirements for a tactical
unit the Ordnance planners multiplied the
appropriate day of supply for each type of
weapon by the number of such weapons
authorized for the unit, and then multi-
plied the total by the number of days for
which supplies were to be provided. Like
the replacement factor for general supplies,
the ammunition day of supply was estab-
lished by the General Staff on recommen-
dations of the arms and services. For train-
ing in the United States specified quan-
tities per man were authorized.'®
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After the 1918 armistice most of the
statistical data and technical knowledge of
requirements gained during the war were
lost through disuse and through failure to
study the records before marking them for
destruction. Like many other elements of
the War Department, Ordnance failed to
provide Civil Service grades and salaries
high enough to attract and keep technically
qualified research employees. There were
only five persons on the requirements staff
during the interwar years, and the highest
paid received an annual salary of about
$2,300. It is doubtful that much progress
could have been made under any circum-
stances in peacetime, but the lack of an
adequate nucleus of competent require-
ments specialists insured failure.**

At the beginning of World War II, and
for nearly two years thereafter, replace-
ment factors for weapons and days of
supply for ammunition were based largely
on guesswork. No one knew how long the
Army’s equipment, much of it far different
from that used in 1917-18, would stand
up under rigorous combat conditions, nor
did anyone have an accurate notion of
how much ammunition an infantry regi-
ment or field artillery battalion would need
in an active theater of operations. Virtually
the only source of information on the sub-

11 Memo, G-4 for CofS, 29 Nov 40, sub: Stabil-
ization of Bases for . . . Rqmts, G—4/32277.

12 The adoption and definition of this term are
described in Ltr, TAG to CG AGF and others,
16 Feb 43, sub: Ammunition Supply Policies,
OO 471/1728, copy in OHF. See also Smith,
Army and Economic Mobilization, ch. VI-VIII;
and Rpt on Methods Used in the Ord Dept in
Determining . . . Needs . . ., submitted to Mead
Comm. of U.S. Senate, Aug 46, copy in OHF
(hereafter cited as Mead Comm. Rpt). Another
source is Ann Rpt, ASF Rqmts Div, FY 1944.

13 Folders marked Day of Supply in OCO
Rgmts Br, FS Div files, and Rqmts Docs. in OHF.

14 Hist of Matériel Contl Div, ch. 1.
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TaBLe 3—ExampLEs oF GrounD AMMUNITION DAY OF SUuPPLY FOR THEATER OF
OpEerATIONS, 23 DECEMBER 1941

Rds per
Item weapon Proportion of types
per day
Machine gun, .30-cal.,, MI917ALl_ _ . .. 150 |[* 80% AP

Rifle, .30-cal., M1 ___________ ..
Carbine, .30-cal., MY___________ ...
Gun, submachine, 45-cal._ .. ____________________.

Gun, 37-mm. AT iee-

Gun, 40-mm. AA__ __ .

Gun, 75-mm. Tank. _ .

Howitzer, 105-mm. field, SP mount____._.______._._.

Howitzer, 240-mm. field.____________ . _______

4 209, Tracer

5 |%80% AP
4 209% Tracer
2 1009, Ball

20 809% Ball
20% Tracer

___________________ 10 90% AP

109, HE
________ e 10 909, HE

109, AP
___________________ 10 509, AP

50% HE (Normal)
___________________ 30 80% HE

109, WP

109% HS
___________________ 5 1009% HE

@ This proportion of types was approved in principle, but the old figures (65% Ball, 20% AP, and 15% Tracer) continued

until production could be rescheduled.

Source: Day of Supply of Ammunition other than Aircraft for Theater of Operations, 23 December 1941, copy in OHF,

ject at the beginning of World War II was
the Partridge Board Report made in 1938
by a board of Ordnance officers headed by
Lt. Col. Clarence E. Partridge.’® Based in
part on fragmentary records of World
War I experience and in part on “educated
guesses,” it was concerned more with gen-
eral principles than with exact statistical
data. As late as March 1943 the Chief of
Ordnance reported that “factors now in
use are based largely on inadequate and
obsolete data obtained from the last war,
supplemented by opinion as to present

needs. No current battle experience data
are available.”’1®

15 (1) Ord Day of Supply of Ammo. . ., 30 Nov
38, AG 381.4 (1-25-39) Misc D; (2) Manual
Replacement Factor Br, ch. 8; (3) WD Supply
Bull 38-4-WD, Replacement Factors. . ., 29 May
47. The other members of the Partridge board were
Lt. Cols. Burton O. Lewis, Donald Armstrong, and
Sidney P. Spalding. See also FM r1oi1~10, Jun 41,
as cited in Leighton and Coakley, Global Logis-
tics, 1940-1943, P. 301, n. 21.

18 Memo, CofOrd for CG, ASF, 31 Mar 43,
sub: Determination of Distribution and Maint
Factors, OO 210.3/724, copy in OHF.
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The day of supply figures used in 1940
and 1941 had two principal defects: they
were too high, and they did not allow for
differences among theaters, Although Ord-
nance was convinced that the figures were
too high, and recommended their reduc-
tion, there was no combat experience dur-
ing the defense period to support the Ord-
nance view. No change occurred until De-
cember 1941 when the day of supply for
.3o-caliber machine guns was cut nearly in
half—from 250 to 150—and others were
reduced in varying degrees.”

The second difficulty with the original
figures, as just noted, was that a single set
of rates was applied equally to all theaters
of operation. In June 1943, after several
theaters had been activated and some com-
bat experience accumulated, Army Service
Forces directed the supply services to be-
gin systematic collection of data on which
to base revisions of maintenance factors
and days of supply.’® During the North
African campaign no provision had been
made for systematic reporting of loss and
expenditure rates. In July 1943 Ordnance
sent teams of officers schooled in require-
ments work to headquarters in England,
Algeria, Egypt, India, New Caledonia, and
Australia. The teams met with varying de-
grees of success, but in general their work
was hampered by a lack of appreciation
in the theaters of the far-reaching impor-
tance of accurate replacement factors. The
theater Ordnance officers, under constant
pressure to provide adequate supplies at
all times, were far more interested in main-
taining an ample supply of everything than
in providing data for refined statistical
computations by planners back in Wash-
ington. This gave rise to one of the most
persistent supply problems of the war, the
tendency of each echelon to hoard supplies
and build up its own reserve. The require-
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ments teams also found that theater records
did not provide adequate data on quanti-
ties of equipment in the hands of troops,
and contained practically nothing on quan-
tities lost. Theater officers insisted that
data for determining replacement factors
were more readily obtainable at ports of
embarkation than overseas. “Officers in
this theater,” wrote a member of the team
sent to North Africa, “are of the firm be-
lief that our mission is a wild goose chase
and utterly futile. . . .®

In spite of these difficulties, the teams
made some progress. Their reports showed
that different rates were required for the
various theaters because weapons and
types of ammunition varied in importance
from theater to theater. Beginning in Feb-
ruary 1944 the War Department required
each theater to submit detailed information
in a regular monthly report of matériel
consumed, and in June it established sepa-
rate days of supply for the ZI and for

17 (1) Day of Supply of Ammo Other than Air-
craft for Theater of Operations, 23 Dec 41, Rgmts
Docs, OHF; (2) Hist of Matériel Contl Div,
OCO, ch. 4; (3) Mtg of the Ord Bd on Spare
Parts, 27 Nov 41, copy in OHF. See also corres-
pondence on day of supply in Sep-Oct 43 in
collection of requirements documents, OHF, and
Day of Supply correspondence in G—4/20052-67,
TAG.

18 (1) Notes on Presentation . . . Proc Review
Bd, p. 33; (2} Ltr, SW for CG’s Overseas Com-
mands, 24 Jun 43, sub: Determination of Maint
Factors. . . , AG 400 {21 Jun 43) OB-S-
SPOPP-M; (3) Rpt of Richards Comm. in Levels
of Supply and Supply Procedures, 1 Jan 44, copy
in OCMH; (4) WD Supply Bull 38-4-WD, op.
¢it.; (5) Manual Determination and Use of Maint
Factors and Distribution, ASF, Jul 43; (6)
Memo, Col John J. Binns, Director Plng Div, for
Director of Plans and Opns, ASF, 20 Nov 43,
sub: Study of Ammo Rqmts, ASF Plng Div,
Theater Br file 471 Ammo, vol. I, Box 389, NA.

18 (1) Manual Replacement Factor Br; (2)
PSP 55, pp. 115-18; (3) Memo, Deputy TIG to
Deputy CofS, 21 Jun 44, sub: Memo, 1 Jan
1944. . ., in WD Spec 334, vol. 2, G-4.
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three major overseas areas—Europe, North
Africa, and the Pacific2® Differences
among theaters were substantial. In the
South Pacific, for example, the replace-
ment rates for bayonets, trench knives,
and carbines were from ten to thirty times
as great as in North Africa. In the summer
of 1944 the number of items covered by
replacement factors was sharply reduced,
and a new set of replacement factors sub-
mitted to ASF headquarters was approved
with minor changes.® But replacement
factors were seldom constant for long
periods of time in any active theater, since
they varied with the intensity of the fight-
ing, the nature of enemy tactics, the
method of reporting losses, and even with
changes in the weather.

In addition to replacement factors and
days of supply the Partridge Board Report
had pointed out in 1938 that two other
elements entered into the distribution of
supplies. First was the time required to
ship matériel from the point of origin to
the point of use, and second was the
quantity of supplies absorbed within the
system itself, chiefly in the form of depot
stocks. The Partridge Board recommended
that the first of these elements be covered
by advancing delivery dates by the num-
ber of days required for the shipment of
supplies to any given troop units. It recom-
mended that distribution stocks be pro-
vided by increasing the total requirements
by a certain percentage to be known as the
distribution factor. Exactly what percent-
age should be allotted for distribution was,
of course, a question the Partridge Board
could not answer because of the paucity of
experience data,*?

Aviation Ordnance

Guns and ammunition for war planes
formed another distinct phase of the re-
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quirements picture. In 1940 the method
used for calculating aviation ordnance re-
quirements was the same as that used for
ground ordnance, but in 1941 a new
system was worked out by the Ordnance
Requirements Division. The new method
made no attempt to multiply tables of
equipment or allowances by the number of
units to be supplied, but based require-
ments on airplane production schedules
compiled by the Office of Production
Management and later by WPB. The num-
ber of guns per plane, taken from arma-
ment charts prepared by the Air Techni-
cal Service Command, was multiplied by
the number of planes to be produced. To
this total was added what the Air Force
felt was a sufficient quantity to provide
replacements for these weapons.?® Al
though considered at the time to be a
radical departure from traditional require-
ments practice, the new system proved
successful and continued in effect without
change until the summer of 1944 when it
was modified to provide ammunition and
bombs only for planes in active theaters.
The Army Air Forces had meanwhile col-
lected sufficient experience data from its
units overseas to provide a statistical basis
for more refined techniques of require-
ments determination and supply control.
Mission rates for each theater were de-
veloped for each type of squadron in much

20 Copies are in folders marked Day of Supply
in OCO Rgmts Br, FS Div files. See also corres-
pondence on the subject in AG 471; Ord Comm.
Min 24343, 6 Jul 44; and Ann Rpt ASF Rgmts
Div FY 1944.

21 (1) Mead Comm. Rpt, pp.
Frank, op. cit., p. 127.

22 Hist, Matériel Contl Div, ch. 8.

23 Hist, Matériel Contl Div, ch. 6. For a more
detailed statement, see Ltr CG AAF for CG SOS,

8 Jan 43, sub: Basis for Computation. . . , copy
in Frank, op. cit., vol. 3, ex. 76.

15-16; (2)
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the same manner as were days of supply for
ground ammunition. In the European the-
ater seasonal rates were used because
of lessened air activity during winter
months.?

The early requirements for bombs and
aircraft ammunition called for production
of a 5-month supply for each bomber,
based on aircraft production schedules, the
estimated number of sorties a month for
each plane, and the number of bombs
dropped and rounds fired per sortie. The
bomb supply for 4-engine bombers, for
example, was based on an estimated eight
missions per month over a period of five
months. These computations soon resulted
in overproduction of bombs and aircraft
ammunition, largely because all planes did
not go immediately from factory to over-
seas theater, nor did they all engage in
bombing raids exactly as planned. “We
now have in storage in the United King-
dom,” reported the McCoy Board in Au-
gust 1943, “‘a greater tonnage of bombs
than has been dropped over Europe by the
RAF since the beginning of the war.”?®
Deep cuts in bomb requirements came in
1943, cuts that soon proved to be too deep.
As the air war mounted in intensity dur-
ing 1944 many of the cuts had to be
restored.?®

Fluctuating Requirements

It is no exaggeration to say that the
worst problem facing Ordnance produc-
tion planners during World. War II
stemmed from the fact that requirements
were always changing. As soon as one set
of figures came out of the machines it was
necessary to incorporate changes in one or
more of the basic lists and make the com-
putations all over again.?” The figures in
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the over-all Troop Basis rose and fell every
few months as the strategic situation
worsened or improved, and as the War
Department planners estimated and re-
estimated military needs in terms of the
capacity of the nation to support forces of
varying sizes.?®

The situation was further complicated
by the fact that the Ordnance Require-
ments Division always had to work with
two different versions of the Troop Basis,
one coming from G—3 and the other from
G-4. Ordnance normally prepared its al-
lowance figures on the basis of the former
and its requirements on the latter. The two
versions of the Troop Basis were not iden-
tical and were often not even reconcilable,
at times being as much as half a million
men apart on specific dates. As late as the
spring of 1944 Ordnance complained,
“The essence of the problem is that the
troop basis furnished is not synchronized
with the factual situation as to activation
and deployment of troops. . . .”?® Anoth-
er difficulty arose in correctly identifying
the units included in the Troop Basis.
When units appeared without adequate
identifying information it was impossible

24 (1) Hist, Matériel Contl Div, ch. 6; (2) Ord
Rpt to Mead Comm., 12 Aug 46, OO 400.12/-
2311 and copy in OHF.

25 (1) Rpt WD Proc Review Bd, 31 Aug 43, p.
50, ASF 334, o020 CofS U.S. Army. Copy also in
Levels of Supply and Supply Procedure, 1 Jan
44, OCMH file; (2) Rpt WD Spec Comm. for
Re-study of Reserves, 13 Nov 43, p. 48.

28 (1) Ann Rpt ASF Rqgmts Div FY 1944, pp.
17-18; (2) Dr. Ralph Ilsley, The Facilities Pro-
gram of the Ammunition Division, Oct 44, vol. 2,
pp. 160-63, OHF.

27 Memo, G-4 for CofS, 17 Dec 40, sub: Stabil-
ization of . . . Rqmts, G-4/32277, copy in OHF.

28 Memo, G-4 for CofS, 29 Nov 40, sub: Stabil-
ization of Bases for . . . Rqmts; G—4/32277. See
also McMullen, op. cit., pp. 646-47.

29 PSP 55, p. 142, and ex. 9 in vol. 3, Docs.
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to know which equipment table applied to
them.?

Of nearly equal importance with fluctu-
ations in the Troop Basis were the constant
revisions of tables of equipment. During
the latter part of 1940, in addition to
changes resulting from expansion of the
air arm, creation of an armored force, and
the transition from square to triangular
infantry divisions, there were innumerable
changes in allowances of equipment for
both individuals and units.®* In the early
stages of the war when planners were con-
sidering the possibility of air raids on the
United States and on American bases and
troop units overseas, large numbers of an-
tiaircraft units were scheduled for activa-
tion, and requirements for antiaircraft
guns and accessories were high. The open
type of warfare encountered in North
Africa late in 1942 demanded that tanks
and antitank guns be given first priority,
and later still the demands for heavy ar-
tillery topped the list when American
troops came up against heavily fortified
positions in Italy and France. Each change,
however small, demanded a revision of to-
tal requirements figures, and every major
change in requirements meant a revision of
production schedules.

The nature of the equipment changes
that occurred between 1940 and 1945 may
be illustrated by the single example of the
infantry regiment. In 1940 an infantry
regiment numbered 4,449 men, but in
1942 it had only 3,088, and in 1943, 3,257.
It was authorized 1,181 pistols in 1940,
213 in 1941, 233 in 1942, 275 in 1943, and
293 in 1944. It had no 1/4-ton trucks in
1940 but was authorized 103 in 1941, 68
in 1942, 146 in 1943, and 149 in 1944. Of
the basic weapon, the M1 rifle, it had
2,099 in 1940, 1,600 in 1941, 1,678 in
1942, and 1,882 in 1943, 1944, and 1945.
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These were by no means all the changes in
the equipment of the infantry regiment
during World War II, but they serve to
illustrate the frequency and extent of the
revisions of equipment tables. In terms of
individual units the changes were often
small, but, when multipled many times
over and added to those of other organiza-
tions, the cumulative effect on total re-
quirements figures was anything but small.
Yet it should not be suggested that nothing
was static. The number of .go-caliber ma-
chine guns (M1g17) in an infantry regi-
ment remained at 24 year after year.
Throughout the war there were always
twenty-seven 60-mm. mortars and eighteen
81-mm. mortars per regiment of infantry.
The number of BAR’s dropped from 189
to 81 between 1941 and 1942 but there-
after held steady.®?

Changes in plans for armored divisions
had greater impact on Ordnance than did
changes in infantry divisions, for equipment
of armored units required far more in-
dustrial effort than did equipment of
infantry units of the same size. A measure
of the gradual decline in Ordnance require-
ments is found in the number of armored
divisions scheduled for activation. In early
1942, estimates went as high as 46; the

39 Ibid, See also lecture, Lt Gen LeRoy Lutes,
the ASP, 23 Sep 46, ICAF, and Marvin A. Kreid-
berg and Lt. Merton G. Henry, Military Mobiliza-
tion in the U.S. Army, 1775-1945, Dept of the
Army Pamphlet No. 20-212 (Washington, 1955),
ch. XVIII.

31 (1) Memo of Lt Col Walter A. Wood, Jr.,
quoted in Frank, op. cit., p. 10; (2) Memo, G—4
for CofS, 17 Dec 40, sub: Stabilization of . . .
Rqmts, G-4/32277; (3) Memo, ACofS, G—4 for
CofOrd, 6 Sep 40, sub: Ramts for Combat Ve-
hicles, with Incls, G-4/29365-71, copy in PSP
55, ex. 6.

32 (1) Mead Comm. Rpt, pp. 14-15; (2) PSP
55, vol. 3, Docs, ex. 9. The latter contains a table
of major items of infantry regiment equipment,
year by year, 1940-45 inclusive.
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Troop Basis of November 1942 called for
only 20; the following summer the figure
was down to 16, the number actually
formed.®® Tank requirements, set at 169,
000 in early 1942, were scaled down to
half that number before the war ended.

Ordnance officers fully realized the need
for timely revision of the Troop Basis and
reorganization of tactical units. They rec-
ognized that sudden shifts in the world-
wide strategic situation sometimes neces-
sitated drastic revision of supply require-
ments. They knew that losses through
ship sinkings had to be taken into account,
that plans for sending troops and supplies
overseas had to be geared to available
shipping space, and that combat experi-
ence frequently demanded changes in types
or quantities of equipment. But they never-
theless felt that General Staff planners, not
fully aware of the consequences of changes
in supply requirements, sometimes ordered
such changes without full consideration of
their effects. They felt, rightly or wrongly,
that ASF and staff planners did not realize
that every modification in the tables of
equipment meant elaborate recomputa-
tions of requirements and also, much more
important, far-reaching revisions of pro-
duction and distribution schedules. They
became convinced that staff planners did
not realize the need for supplying data
well in advance to allow a long lead time
for Ordnance production.*

Over and above all this was an intangi-
ble but nonetheless real psychological fac-
tor that caused requirements planners to
adopt a bullish attitude when the war news
was good and to turn bearish when it was
bad. Requirements were not always deter-
mined in the light of pure reason. Some-
times, Ordnance requirements specialists
testified, an entire computation would be
thrown out and a new one demanded
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because the results “were not in accord
with the ‘feeling’ of those who had initially
established the method for the first compu-
tation.” *®* There was also the practical
matter of how much could be produced.
Theoretically, requirements were always
fully stated regardless of the potentialities
of supply but in fact there were ways and
means of reducing requirements that
seemed unattainable.®

The truth of the matter seems to be that
the General Staff and ASF planners were
well aware of the need for firm long-range
requirements even though they were not
always fully aware of the details of Ord-
nance operations. They tried hard to keep
requirements on an even keel, and it was
not ignorance of procurement but the
exigencies of war that forced them to revise
the Army Supply Program.?” “The con-
clusion is inescapable,” wrote Brig. Gen.
Walter A. Wood, Jr., in 1943, “that such
a program cannot be static . . . it re-
requires constant review . . . continuing
study, and never-ending adjustment.”3®

33 Kent Roberts Greenfield, Robert R. Palmer,
and Bell 1. Wiley, The Army Ground Forces: Or-
ganization of Ground Combat Troops UNITED
STATES ARMY IN WORLD WAR II (Wash-
ington, 1947), p- 161.

34 (1) Lutes, Lecture, The ASP; (2) Intervs
with many Ord officers.

35 Hist, Matériel Contl Div, ch. 10.

36 Ibid., ch. 1.
37 See, for examples, Memo, G-4 for CofS, 29
Nov 40, sub: Stabilization of . . . Rqmts (with

G-3 concurrence), G-432277; comments by Gen
Somervell in Review of Prod Plans of Ammo Div,
19 Jun 42, p. 6, T652-C; and Memo, CG ASF
for Tech Services, 15 Jun 43, sub: Computation
of Rqmts. . . . SPRML 400, copy in folder
marked Dirs, Basic Data for . . . ASP, in OCO
Rqmts Br, FS Diyv files.

38 Notes on Presentation . . . Proc Review Bd,
op. cit., p. 9. See also Background of the Army
Supply Program, an ASF document apparently
written by Brig. Gen. Walter A. Wood, Jr.,, no
date, pp. 3—4, copy in OHF, and Leighton and
Coakley, Global Logistics, 1940-1943, p- 302.
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Requirementsin the Defense Period,
1940—41

Multiplication of a given Troop Basis
by the proper equipment tables, and sub-
traction of stocks on hand, yielded a theor-
etical statement of Army requirements, but
for procurement purposes, particularly in
1940—41, everything depended upon the
availability of money. In the uncertain
period before Pearl Harbor, and immedi-
ately after, requirements were computed
for scores of different theoretical situations,
but the only results that counted for
Ordnance were those covered by appropri-
ations and embodied in an Expenditure
Program approved by G—4. Enactment of
an appropriation bill, it should be noted,
did not automatically give the supply serv-
ices a green light for procurement. Only
after an item of equipment appeared on an
Expenditure Program did the supply serv-
ices have authority to proceed with its
procurement.3®

All told, ten Expenditure Programs were
issued between July 1940 and July 1942,
each based on an appropriation measure.
The Ordnance share of the funds in each
varied from $38 million to more than $12
billion. When added together the 10 pro-
grams allotted to Ordnance approximated
$31 billion, or three-fourths of all funds
appropriated for Ordnance during the
1940~45 period.** |(Table 4)

Before issuance of the first Expenditure
Program, Ordnance made a series of com-
putations leading up to the regular appro-
priation for the fiscal year 1941. Work on
this subject began with a request from
the War Department Budget Officer in
September 1939, after the invasion of Po-
land, that Ordnance list the items it would
include in a $250 million program to elim-
inate shortages of critical items for the

55

PMP.** Ordnance quickly complied with
this request and with others that came
during succeeding months, including such
questions as the following: What addi-
tional ordnance would be required for a
17,000-man increase in the Regular Army
and a 5oo-plane increase in the Air Corps?
What items would be short if a 600,000-
man Army, plus PMP augmentation, were
to be equipped? What would be needed
at each stage during the Regular Army’s
expansion in enlisted strength from 173,000
to 242,000, to 280,000, to 375,0007 All
these calculations, combined with those
from other supply services, were used in
drawing up the Army appropriation for
fiscal year 1941 and the first supplemental,
totaling approximately $500 million for
Ordnance. This program was widely
known as the first Expenditure Program
until it was officially decided that the 12
August 1940 statement of requirements
for the Munitions Program of g0 June
1940 would be considered the first such
program.*?

Even before it was passed, the regular
1941 appropriation was known to be in-
adequate to meet the Army’s needs in
view of the swift German victories in
Europe during May and June 1940, and
the transfer to the hard-pressed British of

3% For a late example, see Equipment Expendi-
ture Program . . . FY 1943, 30 Jun 42, copy in
OCO-Detroit file.

49 For discussion of prewar finances, see Green,
Thomson, and Roots, Planning Munitions for
War, and Smith, Army and Eco-
nomic Mobilization. [Wood], Background of the
ASP, briefly covers the whole period from 1920 to
World War I1.

41 Memo of WD Budget Officer for CofOrd, 6
Sep 39, sub: Supplemental Estimates. . . , copy
in PSP 55, ex. 2.

42 For detailed listing of items, see Fig. 4, p. 59,
PSP 55. See also [Wood], Background of the
ASP, pp. 10-11, and Frank, op. cit.
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TaBLE 4—Summary TaBuraTioNn oF ORDNANCE SHARE oF ExpPENDITURE ProGgrams

Expenditure Program Date Expended for Ordnance
Lst e cmeceeeoel 12 Aug 40 $2 billion
2d el 8 Oct 40 338 million
3d .. 8 Apr 41 $725 million
dth el 9 Jun 41 $220 million
Sth o e 25 Aug 41 $2.7 billion
Oth. o 12 Dec 41 $3.7 billion
Tth o e 31 Dec 41 81.5 billion
8th. e 21 Feb 42 $12.4 billion
Oth e 16 Apr 42 $409 million
10th. oo 30 Jun 42 $7.4 billion

Source: PSP 55, pp. 65-88.

615,000 Enfield rifles, 25,000 BAR’s, and
other supplies after Dunkerque.®® At the
direction of the President the Army hastily
drew up in June 1940 a new statement of
broad military requirements.** The bulk of
this program, known as the Munitions Pro-
gram of 30 June 1940, was financed by the
second supplemental appropriation, which
allotted $1,442,000,000 for Ordnance. As
noted in the preceding chapter, the first
Expenditure Program issued by G-4 on 12
August 1940 gave Ordnance authority to
proceed with procurement under this and
the two preceding appropriations.** The
authority came at a dark hour for the
western democracies. With France con-
quered, the British army driven from the
continent after losing all its heavy equip-
ment, and the German air force opening
its assault on England itself, there were
some who felt that further resistance by

the British was useless. For the United
States the need to strengthen its defenses
was clear, but there was still doubt as to
how that need should be met.

The second Expenditure Program was a
relatively minor one, totaling only $38
million. Drawn up in September—while
plans were being made to inaugurate
peacetime conscription—it provided essen-
tial items for an additional 200,000 men to
bring the PMP force up to 1,400,000. The

13 See Green, Thomson, and Roots, Planning
Munitions for War,[ch. 11L|

44 Munitions Program of 30 June 1940, dr G43
ASF Contl Div. The contribution of an Ordnance
officer, Col. (later Maj. Gen.) James H. Burns,
executive officer to the Assistant Secretary of War,
to this and later programs is described in Watson,
Chief of Staff, Pages 172-82, and Smith, Army
and Economic Mobilization, Chapter VII.

45 On the importance of this program see Smith,
Army and Economic Mobilization, Chapter VI.
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third Expenditure Program appeared in
April 1941, just after enactment of lend-
lease, and provided $725 million for Ord-
nance, mostly for artillery ammunition.
The fourth covered Air Force and Field
Artillery requirements financed by the
regular fiscal 1942 appropriation. By far
the largest of the pre-Pearl Harbor pro-
grams was the fifth, dated 25 August
1941; it placed major emphasis on am-
munition and combat vehicles and was
based on an Army strength of 1,820,000
to be raised eventually to 3,200,000.%®

By the time the fifth Expenditure Pro-
gram appeared, Ordnance had been al-
lotted over $6 billion and its procurement
program was well under way. But mean-
while the whole defense effort came in for
a good deal of criticism, some bearing
directly on the problem of Ordnance re-
quirements. Early in September 1941, for
example, Ordnance was criticized because
the bulk of its production was not sched-
uled for completion before 30 June 1943
and some items such as antiaircraft guns
and armor-piercing ammunition would run
well into fiscal year 1944. There was
complaint that Ordnance was giving new
orders to the few firms already holding
contracts and was thus not broadening
the base for procurement but was “ex-
tending a relatively narrow stream of pro-
duction farther and farther into the fu-
ture.” The report making this charge stated
further that, in spite of multibillion-dollar
appropriations, existing production sched-
ules for many items would fall far short of
meeting either British or United States
requirements by June 1942. “The lag of
production behind requirements is gen-
eral,” the report concluded, “and is not
the result of specific items being produced
at the expense of other items. Increased
total output in all areas is essential.”” 47
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In commenting on this report General
Harris, acting Chief of Ordnance, pointed
to many discrepancies in it, particularly as
they concerned plans and appropriations.
He declared that the report took con-
templated programs not yet submitted to
Congress—much less enacted into law—
and added them to approved requirements
in order to make production schedules,
which were based only on approved re-
quirements, appear inadequate. Defending
the award of new contracts to established
producers, General Harris argued that the
creation of new production capacity was a
long and costly process that was not en-
couraged by the ‘receipt of requirements
“in small successive increments.” The
source of most of the difficulties encoun-
tered in scheduling Ordnance production,
the general declared, was the problem of
requirements, and on this subject he clearly
stated the Ordnance position in words that
bear quotation at some length.

There has not been since the beginning of
the Defense Program a comprehensive long-
range Schedule of Ordnance Requirements
which would permit planning for adequate
production capacity. On the contrary, the
program has been changed at least seven
times in the last fifteen months for most
items. . . . It is impracticable to create pro-
duction capacity without definite orders, es-
pecially if extensive subcontracting is to be
used in accordance with existing instructions
of the War Department. Defense Aid orders
have been even more varied, repetitive, un-
predictable, and apparently unstudied than
the United States orders, and action in fill-
ing the orders has been correspondingly
difficult and unsatisfactory.

The Ordnance Department believes strong-
ly that a carefully studied, long-range pro-

48 The directive initiating this program appears
as exhibit 11 in Frank, op. cit.

47 Mil Rgmts and Matériel Prod, Incl 1 to
Memo of Maj Gen Harris, Actg CofOrd, for USW,
g Sep 41, OO0 400.12/5853-1/2.
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gram of munitions requirements for the
democracies should be determined as soon as
possible and thereafter adhered to with a
minimum of change. . . . It will then, and not
until then, be possible for the Ordnance De-
partment, as well as the other supply arms
and services of the War Department, to pro-
ceed with assurance that planned production
will satisfactorily meet requirements.*8

While General Harris was thus appeal-
ing for a sound and comprehensive state-
ment of requirements, others in the War
Department recognized that a new ap-
proach to the problem was needed.*® It
was obvious that the Expenditure Programs
were not altogether satisfactory documents
for stating procurement objectives. Because
they were primarily fiscal rather than sup-
ply documents they did not list supplies
needed by the armed forces for long-range
planning but only supplies to be bought
with money appropriated for a given fiscal
year. Being short-range projections, they
kept procurement on something of a hand-
to-mouth basis. Further, they omitted im-
portant categories such as Army-type ma-
teriel procured for the Navy, and they did
not establish any definite time periods for
delivery of new matériel, though the sepa-
rate documents known as Time Objectives
were issued, to fill this latter gap. All things
considered, the Expenditure Programs
were inadequate as bases for accurate pro-
duction scheduling and for determining the
need for raw materials and industrial fa-
cilities. “During 1941 . ..” wrote the
chief of the Ordnance Branch of WPB,
“procurement officers, and others, re-
quested and failed to get any answers to
the three basic questions of —What? How
many? When?’%® After Pearl Harbor,
when the critical factor in military plan-
ning was no longer money but time, the
Army Supply Program (ASP) was de-
veloped to replace the Expenditure Pro-
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gram as the basic document for stating
requirements and procurement objectives.
The transition was not made immediately
but extended over the first half of 1g42.
More than any other individual, Lt. Gen.
Brehon B. Somervell, as G—4 and later as
head of Services of Supply, was responsible
for its introduction.®

Many civilian critics of the War Depart-
ment have declared that in the pre-Pearl
Harbor years the Army, conservative by
nature and suffering from two decades of
penny-pinching, could not change over-
night to meet the challenge of a new day.®
Military planners set their sights too low,
according to the War Production Board
history, and it was left to the more realistic
and aggressive members of the civilian
agencies to push for adequate defense pro-
duction. These charges are not fully borne
out by the official record. There undoubt-

48 Incl No. 2 to Memo of Maj Gen Harris, for
USW, 9 Sep 41, sub: Comments on Study En-
titled Mil Rgmts and Matériel Prod, OO 4o00.12/
5853-1/2 and OHF. For similar comments from
the WPB level, see CPA, Industrial Mobilization
for War, page 13.

4% See Min of conf on the ASP in Somervell’s
office, 29 Jan 42, copy in folder marked Rqmts
Div 1943, ASF. For an excellent brief summary
of Somervell’s views, see his Memo for Maj. Gen.
Richard C. Moore, Deputy CofS, 22 Jan 42, sub:
Army Supply Program, ASF, Rqmts Div 1943,
copy in Frank, op. cit., vol. 2, ex. 21.

50 Summary Rpt, Ord Br, WPB, OHF. See also
Maj. Paul D. Olejar, Ordnance Requirements and
the Control of Production, 1939-45, Project
Papers, 6, 7, and 12, dtd Aug 45, OHF.

51 (1) Lecture, Lutes, The ASP; (2) Frank, op.
cit., p. 15; (3) Summary Rpt, Ord Br, WPB; (4)
Memo, Col Clinton F. Robinson for Brig Gen Wil-
helm D. Styer, 16 Jul 42, sub: Equipment Expen-
diture Program, ASF folder marked Rgmts Div
1943. The delicate political situation facing the
administration in 1940, and the tense interna-
tional scene, accounted in part for the lack of a
more forthright approach to the requirements
problem.

52 CPA, Industrial Mobilization for War, and
Sherman, The Formulation of Mil Rqmts.
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edly was some timidity and hesitation in
the War Department in 1938-39, but not
in later years. The Munitions Program of
30 June 1940, for example, developed by
the Army under the leadership of Assistant
Secretary of War Louis Johnson, was both
big and bold. Its original totals were scaled
down, not by shortsighted generals but by
President Roosevelt, who feared Congress
would not accept such huge expenditures
for military purposes. Earlier proposals by
G—4 and General Marshall had called for
speedy and substantial increases in national
defense expenditures, but they too had
failed to win full approval. The only quali-
fying element in the picture is the delay
inherent in drafting requirements and for-
warding them through the proper channels
to Congress, with the result that expansion
plans drawn up in mid-1939 before the
European war broke out were obsolete
when they reached Congress a year later.
But that the Army set its sights too low and
had to be prodded into preparedness by
the civilian agencies hastily organized in
1940 is a myth.%

Strongest pressure for raising require-
ments sights came from the British, espe-
cially from Lord Beaverbrook and Prime
Minister Churchill, who came to Washing-
ton shortly after Pearl Harbor. Depending
upon American aid for Britain’s survival,
they urged astronomical figures that soon
proved to be entirely unrealistic. Their
pleas were directed just as much toward
civilian production men such as Donald
Nelson as to military leaders.’* The net
effect of British urging was the adoption of
altogether unrealistic goals.

The Army Supply Program, 1942-44

As early as July 1941, shortly after Ger-
many invaded Russia, President Roosevelt
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had directed the armed services to draw up
a long-range statement of requirements
such as General Harris had in mind. “I
wish you would explore the munitions and
mechanical equipment of all types which
in your opinion would be required to ex-
ceed by an appropriate amount that avail-
able to our enemies.” ®® The evolution of
the resulting Victory Program during 1941
and early 1942 has been described else-
where and need not be repeated in detail
here, but a brief sketch of some of the steps
in its development will help to provide
essential background for the Ordnance
phase of the Army Supply Program.5®
Assuming that victory over all potential
enemies might require the maximum num-
ber of troops the nation could provide, the
War Plans Division of the General Staff
drafted a troop basis in August 1941 call-
ing for mobilization- within two years of
nearly g million men, organized into 215
divisions, of which 61 were to be armored.
This was more than double the maximum
force of 4 million men that had been a
factor in earlier plans, and, in terms of
divisions, was more than twice the number
actually organized during World War II.
In terms of manpower this troop basis
proved a remarkably accurate forecast, but
in terms of divisions equipped and put into
the field, it was very wide of the mark.”
While computation of matériel require-

53 See Watson, Chief of Staff, Chapter VI, for
discussion of Army requests for funds in 1939-40.

54 CPA, Industrial Mobilization for War, pt.
III, ch. 4.

55 Litr, President to SW, g Jul 41, copy in OHF.

56 (1) Frank, op. cit.,, pp. 15~22; (2) Watson,
Chief of Staff, ch. XI; (3) Smith, Army and
Economic Mobilization, ch. VI; (4) [Wood],
Background of the ASP.

57 (1) Leighton and Coakley, Global Logistics,
1940-1943, ch. V; (2) Watson, Chief of Staff,
ch. XI; (3) Memo, G-4 for CofOrd, 26 Aug 41,
sub: Spec Computation. . . , OO 475/1064.
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ments for a force of this size was in progress
the President requested that additional
calculations be made of munitions to be
supplied Great Britain, the Soviet Union,
and other countries at war with the Axis.
The completed estimates for all these pur-
poses were quickly assembled and given
limited distribution in September, but no
steps were taken to implement the program
as it was to be held in reserve for an
emergency. On 7 December 1941 the emer-
gency arrived.

For Army planners the weeks following
the attack on Pearl Harbor may fairly be
described as hectic. The sixth Expenditure
Program, published on 12 December 1941,
was larger than any of its predecessors.
Computed on a Troop Basis of 2 million
men, with proposed augmentation to 3.7
million, it provided more than $3 billion
for ©Ordnance matériel. But it was obvi-
ously inadequate in view of the entrance of
the United States into the war against
Japan, Germany, and Italy, and attention
was quickly turned to implementing the
Victory Program.®® While the War De-
partment planning agencies were working
feverishly on the details of the program,
and adjusting their calculations to the
actuality of war with specific enemies,
President Roosevelt dropped a bombshell
in their midst on 3 January 1g42. In a
letter to the Secretary of War he wrote:

The victory over our enemies will be
achieved in the last analysis not only by the
bravery, skill, and determination of our men,
but by our overwhelming mastery in the
munitions of war.

The concept of our industrial capacity
must be completely overhauled under the im-
pulse of the peril to our nation.

Our associates amongst the united nations
are already extended to the utmost in the
manufacture of munitions, and their factor-
ies fall far short of the needs of their own
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armies. We must not only provide munitions
for our own fighting forces but vast quanti-
ties to be used against the enemy in every
appropriate theater of war, wherever that
may be.

The President then proceeded to name
five types of equipment—four of them
Ordnance responsibilities—and to list spe-
cific quantities to be procured during the
two calendar years ahead. For
ammunition the President stated that he
wanted production to be based on the
assumption that these weapons were to be
used in combat.®®

The President’s letter to the Secretary of
War, and his address to Congress three
days later, constituted a striking example
of lack of co-ordination between the White
House and the Army staff. The President
apparently drew up his plans in consulta-
tion with a few close advisers and with the
British delegation that had come to Wash-
ington soon after Pearl Harbor, but with-
out consulting his own generals. Reaction
in Ordnance to these goals was not
favorable, for they were regarded as un-
balanced and in some cases unattainable.
But there could be no outspoken criticism
of the decision of the Commander in Chief.

The War Department issued its hurried
calculation of requirements for the Victory
Program on 11 February 1942 as the Over-
all Requirements for the War Munitions
Program.®® This new statement provided

58 By way of illustration, see Memo, SW for the
President, 26 Dec 41, sub: Victory Program, copy
in Frank, op. cit., II, ex. 18.

5% Memo of President to SW, 3 Jan 42, AG
452.1 (1-3-42) (1), copy in PSP 55, ex. 19. The
President made a dramatic public announcement
of these objectives in his State of the Union mes-
sage to Congress on 6 January. For discussion of
their origin, see CPA, Industrial Mobilization for
War, Part 111, Chapter 4.

%0 Copy in OCO-Detroit files. For a brief his-
tory of this program, see PSP 55, I, pp. 91-95.
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TasLE 5—PrEsiDENTIAL OBJECTIVES: ORDNANCE ITEMs, 3 January 1942

Items 1942 1943
Totals o o e e 45,000 75,000
Tanks
Heavy . o e 500 5,000
Medium . e e 25,000 50,000
Light . e 19,500 20,000
Totals . - e 20,000 35,000
A4 Guns
3T M. o e 1,600
40-mim. - e e 13,000 25,000
Q0-IMe - - - o e 5,400 10,000
Totals - - o e e 14,900 4,000
AT Guns
37NN, — e 13,700
3 e 1,200 4,000
Totals . — . o e 500,000 500,000
Machine Guns
(Ground, tank, AA)
B0-cale e 330,000 330,000
S0-cal. o e 170,000 170,000

for three stages of Army expansion: 3.6
million troops to be fully equipped by the
end of 1942; double that number by the
end of 1943; and an “ultimate” force of
over 10 million equipped by the end of
1944. The Army staff estimated the cost of
the 1942 and 1943 programs combined at
about $63 billion, far above the $45 billion
maximum the production experts had earl-
ier set for 1942.%

Despite the term “over-all” in the title,
the new program was far from all-inclusive.
It made no provision for construction
needs, miscellaneous supplies, Navy items
procured by the Army, or allowances to
fill distribution pipelines, nor did it show
quantities of matériel on hand. To remedy

these inadequacies, and to keep require-
ments within estimated production capac-
ity, the program was completely restudied
during the weeks that followed and was
replaced early in April by the Army Sup-
ply Program issued by the newly created
Services of Supply (later redesignated
Army Service Forces, or ASF).%? The first

S1 (1) ASF Ann Rpt FY 1943, p. 18; (2) Leigh-
ton and Coakley, Global Logistics, 1940~1943, ch.
VIIIL

62 For the reorganization of the War Depart-
ment early in 1942, and the creation of the Serv-
ices of Supply, see Millett, Organization of the
Army Service Forces, ch. 1I, and Leighton and
Coakley, Global Logistics, 1940-1943, ch. IX. For
the relationship between Ordnance and ASF, see
[ VI]of Green, Thomson, and Roots, Planning
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ASP, sometimes called the Balanced Pro-
gram, consisted of several sections that
projected Army needs for three calendar
years, 1942, 1943, and 1944, and provided
what General Somervell once called “a
spelled-out all-out program of complete
Army requirements.” ® Since the War De-
partment reorganization gave the air arm a
status independent of the Army Ground
Forces and Services of Supply, the ASP
did not include requirements for airplanes
but did include Ordnance-supplied air-
craft guns, ammunition, and bombs.
Where requirements for tanks, antitank
guns, antiaircraft guns, and machine guns,
computed in the orthodox fashion, did not
equal the figures set by the President in
January they were arbitrarily increased to
match the Presidential objectives. Total
required production for 1942-43 was
about $48 billion, but the ASP, unlike
Expenditure Programs, did not at first
show the dollar value of requirements and
made no reference to appropriations.®
Upon receipt of the ASP or other state-
ments of requirements, Ordnance drew up
a production planning book for each cate-
gory of equipment. Using separate sheets
for each item of matériel, these books
showed total requirements, facilities in pro-
duction or scheduled for future produc-
tion, and estimated delivery rates for each
month during 1942 and 1943, and some-
times early 1944. Each book included a
statement of production accomplishments
and difficulties to date, availability of ma-
chine tools and materials, and actions
recommended by Ordnance to speed pro-

Munitions for Wear. The evolution of the ASP is
described briefly in Ann Rpt ASF FY 1943, ch. 2,
and more fully in Frank, op. cit., with copies of
numerous basic documents. See also Min of the
conf on the ASP held in Somervell’s office.
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duction. When discussed by the appropri-
ate division chief at production conferences
attended by representatives of the War
Production Board, the Under Secretary’s
office, and other high-level agencies, these
books played an important role in helping
to formulate requirements policies during
the first six to eight months after Pearl
Harbor.

All during this period officials of the
Office of Production Management and the
War Production Board contended that re-
quirements were being set at unrealistic
levels. In the so-called feasibility dispute
they took the position that the Army’s
goals were too high to be achieved in the
time allotted. Although not familiar with
the strategic justification for all the guns,
ammunition, and tanks included in the
various programs, they nevertheless
doubted the need for such huge quantities
of equipment; and, knowing the hard facts
of munitions production, they questioned
the feasibility of the objectives. In this
matter they were joined by Ordnance
officers who felt that the President and the
General Staff were allowing their judg-
ment to be unduly influenced by urgent
British requests for aid and by the public
clamor for prompt action that followed

83 Memo, Somervell for Moore, 22 Jan 42. For
detailed statement of regulations governing its
preparation, see SOS Admin Memo 38, 16 Sep 42,
00 381/9948 Misc and WD Tech Manual 38-
210, 25 Jan 44. The ASP was briefly described by
Maj. Gen Lucius D. Clay in “The Army Supply
Program,” Fortune, February 1943, pp. 96-g7,
225,

2, (1) Smith, Army and Economic Mobiliza-
tion; (2) McMullen, Ordnance Administration,
pt. TV, ch. XVII, p. 650, OHF. For the War
Department’s effort to persuade the President to
reduce his objectives, see Ltr, Actg SW to Presi-
dent, 10 Jan 42, and reply dated 12 Jan 42, ASF
Contl Div files, 400 Time Objective.
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the outbreak of war.®® Describing the
goals as wholly impossible, the War Pro-
duction Board planning committee in
March 1942 called for reduction of the
Army Ordnance portion of the total pro-
gram from $15.6 billion in 1942 to $g.2
billion.®® Ordnance officers concentrated
their fire on foreign aid requirements,
which loomed rather large in the over-all
picture, arguing that they were far too
high and were not based on precise calcu-
lation of needs. There was virtually no
argument on this score within the Army.
The prevailing view was expressed by Maj.
Gen. Richard C. Moore, former Deputy
Chief of Staff, who remarked at a produc-
tion conference in June 1942: “I’ll tell you
one thing about Defense Aid—they just
guessed the requirements. They never had
a true basis. They didn’t have any founda-
tion. They just reached up in the air and
got what they thought the United States
would give them.” General Somervell
agreed. “That’s entirely correct.” %

In spite of the President’s reiteration on
1 May of his desire to see the January goals
attained, the Army Supply Program under-
went constant revision during 1942 and, to
the relief of Ordnance leaders, was steadily
scaled down.%® The authors of
the program had hoped that it would re-
quire full recomputation only once each
year, but the need for revision became
apparent almost as soon as the first ASP
was distributed. Reductions in production
goals were dictated in part by the rubber
shortage that followed the loss of Malaya
and in part by lack of enough production
capacity for Army trucks. Lend-lease re-
quirements were cut and less mechanized
equipment was provided for the U.S.
forces. A few weeks later, in mid-July
1942, ASF informed the technical services
that the ground equipment section would
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have to be revised again because of
“changes in the Troop Basis, modifications
in the Tables of Organization, Tables of
Basic Allowances, and Tables of Allow-
ances, and the adoption of new mainte-
nance and distribution factors.” ¥ In this
cdition, major reductions resulted from
earmarking certain units in the Troop
Basis as training units that would remain
in the United States during 1942 and
would therefore require only half the au-
thorized allowance of certain items. Re-
quirements for small arms ammunition
were sharply reduced in the summer of
1942, bringing them closer to Ordnance
recommendations, and causing cancellation
of 43 production lines.

During the second half of 1942 the Ord-
nance load was both increased and de-

65 Ordnance views were made plain in the pro-
duction conferences of 1942 and were repeated by
many retired Ordnance officers during interviews
while this volume was in preparation. For WPB
views, see Smith, Army and Economic Mobiliza-
tion, Chapter X; CPA, Industrial Mobilization for
War, part 111, chapter 4; John E. Brigante, The
Feastbility Dispute (Washington: Committee on
Public Administration Cases, 1950); and Memo,
WPB Plng Comm. to Donald Nelson, 17 Mar 42,
WPB PD 212 Prod Programs, NA. The whole sub-
ject is reviewed in Leighton and Coakley, Global
Logistics, 1940-1943, ch. VIII.

66 Memo, Plng Comm. to Nelson, 17 Mar 4.

67 Review of the Prod Plans of the Ammo Div,
0OCO, 19 Jun 42, T652-C. See also Production
Progress and Production Scheduling, p. 7, a rpt
based on the presentation to the WPB by SOS on
1 Dec 42, ASF 200.02. The growing pains of lend-
lease are described in Leighton and Coakley,
Global Logistics, 1940-1943, ch. 111,

68 For the broad background see Smith, Army
and Economic Mobilization; Leighton and Coak-
ley, Global Logistics, Production Progress and
Production Scheduling, pp. 7-8; and CPA In-
dustrial Mobilization for War.

69 Memo, ASF for tech servs, 15 Jul 42, sub:
Recomputation of . . . ASP, ex. 39 in Frank, op.
ctt. For broad picture of Troop Basis planning,
see Greenfield, Palmer, and Wiley, Organization
of Ground Combat Troops, pp. 189-259.
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TarLeE 6—DEecLINE 1N Tank REQuUIREMENTs During 1942
[In Rounp NumsErs]
11 February 1942 6 April 1942 1 September 1942 12 November 1942
Type Qver-all Require- Army Supply Army Supply rmy Supply
ments for War Program Program Program
Munitions Program
Totals. __._______ 169,000 136,115 121,230 99,230
Lighte - oo ... 61,000 41,000 41,000 37,000
Medium_ ... _._____ 105,000 95,000 80,000 62,000
Heavy_________.___ 3,000 115 230 230

creased. The increase came in September
with transfer from the Quartermaster
Corps to Ordnance of all responsibility for
trucks and other noncombat vehicles. The
decrease came two months later when,
after the President’s decision to boost out-
put of ships and planes during 1943 and
cut back requirements for armored forces,
a new computation of the ASP was issued
under date of 12 November 1942.7° It
reduced requirements for medium tanks
and allied vehicles by some 21,000 units
and marked the end of the “all out” effort
to build tanks. As the danger of air attacks
faded, some 11,000 AA guns were elimi-
nated from 1943 requirements. At the
same time—Iless than one year after Pearl
Harbor—small arms ammunition require-
ments were cut back further and construc-
tion work on new ammunition plants was
canceled. All together, work was stopped
on more than 75 Ordnance projects.” The
new ASP called for production of only
about $22 billion in 1943 instead of over
$31 billion required for 1943 by the first
edition.”” By the end of 1942 the troop
basis listed only one hundred divisions,
instead of the two hundred earlier planned,
and the number of armored divisions had
dropped from over sixty to only twenty.

Introduction of Supply Coentrol, 1944-45

The cutbacks in 1942 did not prevent
production in 1943 from reaching peak
levels. Plants newly built or converted to
munitions production during the first year
of war poured forth a flood of military
supplies in the second year. The accom-
panying list .of Ordnance items selected

70 Copy in OCO-Detroit file. See also Memo,
Brig Gen L. D, Clay, ACofS Matériel, for CG
SOS, 8 Nov 42, sub: Effect on Prod of Further
Curtailment in Troop Basis, ASF; Memo, Clay to
Somervell, 28 Aug 42, sub: Revision of ASP, ex.
44 in Frank, op. c¢it.; and Master Schedule, Ord
Ind Div, 25 Nov 42, OHF.

71 (1) Memo, CofOrd for Chief Prod Div, SOS,
21 Nov 42, sub: Review of Mil Construction,
WPB file PD 411.33 Construction Projects, NA.
(2) Memo, Maj Gen Lucius D. Clay for Somer-
vell, 14 Dec 42, sub: Construction Stopped by
Ord, ASF Prod Div, folder 400-Rqmts Gen 1943.
(3) Major Items of Munitions Removed from
1943 War Prod Objectives. . . , WPB PD file 212
NA. For the status of deliveries, requirements,
and scheduled production of all major items, see
Master Schedule, Ord Ind Div, 25 Nov 42, OHF.

72 For tabulation of dollar values for the edi-
tions of ASP, see Smith, Army and Economic
Mobilization, Chapter VII. For quantities of items
and planned monthly capacity, see various issues
of Master Schedule of Ordnance Industrial Divi-
sion, 10 August 1942, 20 September 1942, and 25
November 1942. See also bar charts showing re-
quired production at various intervals in [Wood],
Background of the ASP.
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TasLe 7—SeLEcTED OrDNANCE ITEMS, 1942-1943
Ttem 1942 1943
218-ton trucks - o oo e 132,000 168,000
Medium tanks_ _ . e 14,000 21,000
75-mm. howitzer. . e 1,200 2,600
40-mm. AA guns. . e 9,000 13,000
Bazookas. .. e 67,000 98,000
Aircraft machine guns_ ... 353,000 501,000
30-cal. rifle M e 758,000 1,220,000
.50-cal. cartridges . _ _ . s 1,632,145,000 | 4,405,554,000

more or less at random illustrates the con-
trast between 1942 and 1943. (Table 7)

By the end of the first year after Pearl
Harbor the immense task of equipping the
rapidly expanding Army was well under
way. Sufficient supplies were on hand for
the North Africa landings in November
1942, for the supply of other overseas
forces, and for aid to allies. By the summer
of 1943 the first phase of the supply
process was virtually complete, and reserve
stocks of many items were beginning to
accumulate. In July and August 1943 the
War Department Procurement Review
Board headed by Maj. Gen. Frank R.
McCoy, and including among its members
a former Chief of Ordnance, General
Williams, surveyed the whole situation and
reached the conclusion that the time had
come for closer screening of requirements
and tighter control of inventories.” As
noted above, a move in this direction had
been taken by Ordnance and other techni-
cal services earlier in the year with the
dispatch overseas of teams trained to sur-
vey actual consumption data.™

The conclusions of the McCoy Board
were received with some misgivings at ASF
headquarters. Maj. Gen. Lucius D. Clay,
ASF Director of Matériel, had labored
hard throughout 1942 to boost production

and overcome equipment shortages. His
goal had been to supply combat troops
with all the fighting tools they needed, and
to that end he had constantly urged indus-
trial leaders and workers in the shops to
put forth every effort to meet their produc-
tion quotas. Now the McCoy report gave
the impression that production had caught
up with demand and that relaxation of
effort was in order. “They came out with a
report telling the world that we had too
much of everything,” complained General
Clay in the spring of 1944, “and the
emphasis went over on economy instead
of man-you-don’t-be-short.” ™* In General
Clay’s opinion it was “the worst thing that
ever happened around here,” for it resulted
in a slackening of effort on the home front
during 1g44. Cutbacks in some production
schedules were certainly called for by the
latter half of 1943, but there were major
exceptions, such as artillery ammunition,

8 For copy of McCoy Bd Rpt, see Levels of
Supply and Supply Procedure, 1 Jan 44, op. cit.
The board was appointed by WD SO No. 183,
2 Jul 43.

¢ PSP 55, p- 134.

75 Telcon, Clay and Maj. Gen. Levin Campbell,
Jr., 27 Mar 44, in folder Heavy Arty and Ammo,
Ord ExecO file.
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which should have been pushed ahead in-
stead of being held back.™

As a follow-up to the McCoy Board
report a special committee headed by Brig.
Gen. George ]J. Richards studied reserve
stocks in both the ZI and overseas. It
recommended some cuts and urged im-
provement in methods for computing re-
quirements and controlling reserve sup-
plies, but did not take exception to the
supplies of ammunition that had accumu-
lated during the period of limited fighting.
In view of the rise in total Army storage
inventories to more than $5 billion the
committee urged that for some types of
equipment reliance be placed in the future
on reserve production capacity rather than
on reserve stocks. As sea lanes to all thea-
ters were open the committee urged reduc-
tion in the huge reserve stocks in overseas
depots. The so-called McNarney Directive
of 1 January 1944 put these recommenda-
tions into effect and was soon followed by
the introduction of new techniques that
came to be known as Supply Control.”” In
essence, the new system was nothing more
than a close integration of all supply data
with known requirements. For each princi-
pal item of equipment, it brought together
on one sheet of paper all data affecting
supply and demand status, including past
issue experience, estimated future issues to
ports, and the schedule of future produc-
tion. Monthly supply reports from overseas
commands were used to keep procurement
plans in line with the actual supply situa-
tion in the theaters of war. From the
production standpoint an important fea-
ture of the Supply Control system was the
fact that, unlike the ASP, it stated require-
ments on a monthly as well as an annual
basis with a view toward keeping closer
control of procurement and supply.™

Requirements leveled off in the 1944-45
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period as compared to the earlier years.
Production was mostly for replacement of

.equipment worn out or lost in action, and

settled down to a fairly stable level month
after month. But for Ordnance there were
several major exceptions to this rule. Adop-
tion of new types of weapons and ammuni-
tion, or suddenly increased demands for
old types, caused sharp fluctuations in
requirements.” A notable example was
the emergence of rockets as major Ord-
nance items, resulting in a steadily rising
curve of requirements for rockets and
launchers during the latter half of the war.
In other areas the trend was toward big-
ness—heavy artillery to batter down fixed
defenses, blockbuster bombs to blast mili-
tary targets, huge tanks to counter the
German heavyweights, and large trucks to
provide fast overland transport in the
European theater. Whatever the nature of
the change in requirements, they spelled
trouble for Ordnance. In large measure

76 See below, , and Comparison of
T

Victory Program Troop Basis of 22 Nov 43 with
Victory Program Troop Basis of 15 June 1943,
exhibit 94 in Frank, op. ¢it., showing sharp drop
in AA artillery and armor. ’

77 (1) Smith, Army and Economic Mobilization,
ch. VII; (2) Frank, eop. cit.; (3) PSP 55, I, p.
132ff; (4) ASF Cir 67, 7 Mar 44, pt. 3; (5) ASF
Manual M413. The McNarney directive, the re-
port of the McCoy Board, and the report of the
Richards Committee appear in Levels of Supply
and Supply Procedure, 1 Jan 44, copy in OCMH.
The background is discussed in Annual Report of
Requirements Division, ASF, FY 1944, and in
Memo, ASF Director of Matériel for ASF, di-
rectory 28 Jan 44, copy in OHF.

78 PSP 55, I, discusses this topic in some detail.
See also Frank, op. cit., pp. 138ff and Smith,
Army and Economic Mobilization, ch. VI-VIII.
Since the impact of the new procedures within
Ordnance was greatest in Field Service the sub-
ject is discussed below in[Chapter XVI]

79 For summary statements see Ann Rpt ASF
FY 1944, ch. 7, and Memo, CG ASF for Director
OWMR, 7 Dec 44, ASF Director Matériel file,
dr 1595, Reading File, Matériel.



THE PROBLEM OF REQUIREMENTS

the chapters that follow are devoted to the
maneuvers necessary to keep production in
line with stated requirements.

As early as 1943 the War Department
took steps to estimate the effect on require-
ments of the end of the war in Europe. To
guard against adverse psychological effects
of announcing that the Army was already
planning for the end of the war, the fact
that demobilization studies were being
conducted was not made public, and with-
in the Army they were discreetly referred
to as “special planning” studies. They be-
gan in the fall of 1943 with a requirements
computation based on a reduced troop
basis for Period I—after defeat of Germany
but before defeat of Japan—and from that
time forward special planning computa-
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tions played a more and more important
role as the end of the war came closer.
After the defeat of Germany in early May
1945, the Ordnance Materiel Control Di-
vision (the former Requirements Division)
continued its calculations for the redeploy-
ment of matériel from Europe to the Far
East. The task involved determining what
quantities should be kept in Europe and
what surplus matériel was serviceable
enough, or could be properly repaired, for
shipment to the Pacific. In the war against
Japan the Army planned to use more heavy
infantry weapons, more amphibious equip-
ment, more self-propelled artillery, and
fewer heavy tanks. While these calculations
were in process the Japanese surrender
was announced and the war was over.



CHAPTER V

Artillery

Artillery weapons were the dark horses
of World War II. Less spectacular and
newsworthy than tanks and planes, they
were sometimes neglected, if not forgotten,
until the need for them reached the crisis
stage. The artillery lessons of World War I
had been forcefully set down in 1919 when
the Westervelt Board emphasized the need
for systematic development of improved
weapons. But lack of funds during the in-
terwar period slowed research to a snail’s
pace and practically stopped all procure-
ment of new matériel.! At the start of the
defense period in 1939 and 1940 there was
a tendency, stronger at the General Staff
level than in Ordnance, to feel that big
guns were outmoded, that aerial bombard-
ment would in the future largely replace
artillery fire. The ground forces believed
that nothing larger than the 155-mm. gun
“Long Tom” would be needed. But exper-
ience soon exposed the error of these no-
tions. Fighting in North Africa, at Stalin-
grad, on Pacific islands, and in Italy
proved there was no substitute for big,
powerful guns to blast enemy fortifications
or lay down a curtain of fire before advanc-
ing foot soldiers. No lesson of World War
II was plainer than this. Only heavy artil-
lery could provide sustained, accurately
placed fire on a ’round-the-clock basis re-
gardless of weather conditions? In Italy
the Allied forces found themselves con-

sistently outranged by German heavy artil-
lery but they accepted only reluctantly
the assignment of 240-mm. howitzers and
8-inch guns.®

As the war progressed, demands arose
for more powerful tank guns, automatic
aircraft guns, and a variety of self-
propelled antitank and antiaircraft weap-
ons. Rapid-firing guns of intermediate cali-
ber proved essential for AA defense as guns
powerful and accurate enough to reach
fast, high-flying bombers. The trend in
tank armament was all toward more
powerful guns firing armor-piercing am-

1 Green, Thomson, and Roots, Planning Muni-
tions for War, See also History of the
Procurement Activities of the Ordnance Depart-
ment Since 1938 in Truman Comm. Report, Aug
46, OHF.

2 For discussion of this theme, see address by
Maj. Gen. Gladeon M. Barnes before the Ameri-
can Society for Metals, 19 Oct 44, Cleveland O,
OHF. The same thought was vigorously presented
by Senator Harry S. Truman in Truman Comm.
Hearings, pt. 25. See also Campbell’s Memo for
Somervell, 3 Jun 43, quoting letter from Col. D.
J. Crawford, Ordnance officer in Africa, OHF,
and Brig. Gen. Gordon M. Wells “The New 155-
mm. Howitzer,” Army Ordnance, vol. XXVIII,
No. 149 (March-April 1945), 223-25. The Air
Force view is set forth in Wesley Frank Craven
and James Lea Cate, eds., “The Army Air Forces
in World War II,” vol. I1II, Europe: Argument
to V-E Day, January 1944 to May 1945 (Chicago:
The University of Chicago Press, 1951), ch. X.

3 Lida Mayo, draft MS for
seas, Anzio ch., OHF.



ARTILLERY

munition. In addition to .jo-caliber ma-
chine guns, airplanes required automatic
weapons of artillery caliber, chiefly the
20-mm. and 37-mm.* When the United
States began to rearm in 1940 the Ord-
nance Department, still suffering from
twenty years of poverty, was ill prepared to
meet the new demands. Speedy develop-
ment of improved types or adoption of
war-tested foreign models became the order
of the day with the result that nearly all
the artillery pieces in the hands of U.S.
troops in 1943 were different from those
standard in 1938.°

The prewar neglect of artillery develop-
ment was a sad mistake, for the design and
manufacture of big guns cannot be im-
provised on the spur of the moment. De-
sign and test of a new weapon takes
months, even years, of effort. Adoption of
foreign weapons always entails a host of
production problems and delays. Building
new plants and tooling them for the man-
ufacture of complete artillery pieces in
quantity are always time-consuming proc-
esses. For the U.S. Army this lesson had
been forcibly driven home in 1917-1918
when only a few American-made artillery
weapons reached France in time to contrib-
ute to the defeat of Germany.® During the
two decades that followed the Armistice,
some effort was devoted to improving man-
ufacturing techniques, but the over-all ad-
vance was slight.” Big guns were expensive
items that the small Ordnance budget
would not adequately cover. Nevertheless,
when war appeared imminent in 1940 even
the slight progress made during the lean
years was important, and the mere exist-
ence of arsenals with long experience in the
manufacture and procurement of guns,
recoil mechanisms, carriages, and fire con-
trol instruments was of incalculable help in
getting production started.
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Artillery on Hand in 1940

In the spring of 1940 the Army’s stock
of field artillery was made up for the most
part of antiquated pieces left over from
World War I. About 40 percent of the
weapons (including mortars) on hand
were 75-mm. guns of World War I vintage,
most of French manufacture. Though ex-
cellent in their day, they had long since
been outmoded.® During the 1930’s some
of the old 75°s had been “high-speeded”
with roller bearings and pneumatic tires
that enabled them to travel 50 miles per
hour on good roads but had no effect on
their firepower. For the 75 an improved
carriage with split trails was developed to
increase its range, angle of elevation, and
traverse, but, for lack of money, only a few
weapons had been so improved. Through-
out the 1930’s the using arms considered
this gun their standard field artillery weap-
on and stoutly defended it even as late as
1939 and 1940. But on the eve of World

* The dividing line between small arms and ar-
tillery was drawn at .6o-caliber by Ordnance in
World War I1.

5 (1) Green, Thomson, and Roots, Planning
[Munitions for War] especially [ch. VII|; (2) Hist,
Arty Div, Ind Serv OCO, 1940-45, I, sec. 2; (3)
The Development Record in Artillery, draft in
typescript form apparently prepared in Ord Hist
Br in 1945, OHF,

8 (1) Final Rpt, Gen John J. Pershing, 1 Sep
19, pt. III, sec. 24; (2) Rpt SW, 11 Nov 19, pp.
45

7 (1) Brig. Gen. Gordon M. Wells, “Artillery”
in Army Ordnance Association pamphlet, Artillery
in World War II and Plans for the Future, May
1946, OHF; (2) Campbell, op. cit., pp. 206-07;
{3) Green, Thomson, and Roots, Planning Mu-
[mitions jor War, ch. VII; (4) Hist, Arty Div, Ind
Serv, OCO, I, sec. 2.

8 For frank criticism of the 75, see remarks of
Senator Thomas (Okla.), Congressional Record,
96th Cong., 3d sess., May 15, 1940, vol 86, pt.
6, p. 6135. For comparison of American with
German and Japanese artillery, see The Develop-
ment Record in Artillery.
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TasLeE 8—ARrTILLERY AvAILABLE, 30 June 1940

Item Amount Item Amount
Antiaircraft guns: Tank and antitank guns:
37-mm. - . 8 37-mm. antitank__ _______________ 228
3-inch____ . ___ 807 37-mm. tank__________________.__. 184
105-mm. - - _____ 13
Field guns:
Howitzers: 75-mm. (all models)__ . ___________ 4,236
V4TS 118 ¢ PO 91 155-mm. (all models)_ . ___________ 973
105-mm. - - - o e 14
155-mm._ - o ___.__ 42,971 Mortars:
S 475 L b33
240-mm. - oo o_ 320 8l-mm.. ... 150
3-inch trench_ . _________________ 1,226
Source: Green, Thomson, Roots, [Planning Munitions for War. p. 74.] Compare tabulation as of 31 Dec 39 in Hist, Arty Div, I,

sec. 10, Fig. 1. Compare also artillery available to British Home Forces on 8 June 1940 as summarized by Peter Fleming in Operation

Sea Lion (New York: Simeon and Schuster, 1957), pp. 198-99.
a Includes 599 high-speeded.

b Number produced before 30 June 1940 according to production records of Weapans and Fire Contl Br. Ind Div, OCO.

War II it was superseded by the more
powerful and more modern 105-mm. how-
itzer.?

Nearly all the remaining guns and how-
itzers in stock were obsolete—deficient in
range, mobility, or other important tactical
features. The situation had not changed
much since early 1939 when the Chief of
Staff had declared, “Twenty years after the
close of the World War finds us equipped
with much the same type of artillery we
used during the war.” *° Furthermore, the
limited stocks were depleted after Dun-
kerque by transfer to the British Army of
some 895 75-mm. guns, along with small
arms and ammunition of various calibers.!!
By the end of June 1940, when the French
surrendered and the outlook for all the
democracies was gloomy, the sum total of
mobile artillery available to the U.S. Army
was not impressive. (Table 8) The only
reasonably modern weapons on this list
were the new 105-mm. howitzers just go-

ing into production, the 155-mm. “Long
Tom” guns, and the 75-mm. pack howit-
zers, and the newly adopted 60-mm. and
81-mm. mortars. The g7-mm. tank and
antitank weapons were effective against
light tanks but useless against the heavy,
thick-skinned tanks coming into service in
Europe.'? In like manner the 3-inch anti-

% For Congressional reluctance to modernize the
obsolescent 75’s, see H.R. Rpt No. 112, 76th
Cong., 1st sess., 1 Mar 39, p. 9. For the Army’s
defense of the 75, see WDAB, HR., 76th Cong.,
3d sess., pp. 5-7, and WDAB, S., H.R. 4630, 76th
Cong., 1st sess., 15 Mar 39, pp. 38-41. See also
Min, Wesson Confs, 22 Oct 41.

10 Statement by Gen Malin Craig, WDAB, HR.,
76th Cong., 1st sess., 1940, 24 Jan 39. See also
Kreidberg and Henry Military Mobilization, 'pp.
550-51.

11 For a detailed account of British artillery de-
velopment and use during these years, see Briga-
dier A. L. Pemberton, The Development of
Artillery Tactics and Equipment (London, 1950).

12 PSP 31, The Design, Development and Pro-
duction of Wheeled Antitank Guns, May 1945, I,
p. 2, OHF.
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InspECTING A 75-mM. Pack HowiTzer during Third Army maneuvers prior to World
War II. From left, in ciotlian clothes, are Congressmen F. Buell Snyder, Overton Brooks, and
Francis Case.

aircraft gun was ineffective against high-
flying planes then being produced.”® Ord-
nance was designing and testing improved
weapons to make good these deficiencies,
but the supply of guns ready for action
was both meager and out of date, and the
prospects for immediate new production
were limited. As late as the winter of
1943—-44 some I55-mm. howitzers of
World War I vintage were in service in
Italy. Their tubes were still in good con-
dition but their carriages and recoil mech-
anisms gave no end of trouble, largely due
to their old age.'*

Production Preparedness

To the average citizen, familiar only
with cannon displayed in the village

square, these weapons appear to be noth-
ing more than simple steel tubes mounted
on sets of wheels. But close examination of
World War IT guns reveals that they were
highly complicated mechanisms demanding
top quality steel and precision workman-
ship, with tubes or barrels’® strong

13 For contemporary criticism and rebuttal, see
article by Arthur Krock in New York Times,
October 1, 1940, and Memo, CofOrd for ASW,
2 Oct 40, ExecO file M—Matériel-Cannon.

11 Ltr, Lt Col Harry P. Storke, Arty officer, Hq
II Corps, to Brig Gen Wells, Hq Fifth Army, 4
Jan 44, sub: Comments on Arty Matériel, copy
in OHF. This 8-page letter reports on perform-
ance of all types of U.S. artillery.

15 The term *“barrel,” as applied to gun tubes,
derives from the ancient practice of forming can-
non from metal rods arranged like barrel staves
and held in place by hoops.
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enough to withstand pressures of approxi-
mately forty thousand pounds per square
inch. Every step in the process of gun
production had to be rigidly controlled to
assure the desired metallurgical results.
After the forged or cast gun tube was
carefully machined inside and out, its bore
had to be honed to a mirror finish and
then rifled to precise dimensions, with
measurements to the thousandth of an
inch the rule rather than the excep-
tion.’® Recoil mechanisms and recupera-
tors, mounted on the carriage to take up
the force of recoil and return the gun to
firing position, were made of cylinders and
pistons that could withstand extremely
high internal pressures. “The action of the
240-mm. recuperator after a shot,” wrote
Benedict Crowell following World War I,
“is equivalent to stopping a locomotive
[traveling at more than 50 miles per hour]
in less than 4 feet in half a second without
damage.” " Recoil mechanisms had to be
built with great care to withstand repeated
firings, for failure of a recoil mechanism
was potentially as dangerous as failure of
the gun tube itself. Carriages and mounts
were rugged platforms capable of absorb-
ing all the stresses and strains of firing the
piece. They also carried sighting and rang-
ing devices, fuze setters, and gears and
hand wheels for aiming the gun. “On-
carriage” fire control equipment for field
artillery was fairly simple—telescopes and
gunner’s quadrants—but “off-carriage” di-
rectors for antiaircraft guns were incredibly
complex, containing thousands of pre-
cision-made parts.'®

The most encouraging factor in the pro-
duction picture in 1940 was the existence
of four Ordnance arsenals experienced in
manufacture of artillery components. Wat-
ervliet was the center for production of
finished guns. Watertown made gun cast-
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ings as well as carriages and recoil mech-
anisms for seacoast and antiaircraft guns.
Rock Island made carriages and recoil
mechanisms for field guns, and Frankford
supplied fire control instruments. These
four arsenals were prepared in 1940 to do
two things immediately: manufacture and
assemble artillery components on a small
scale in their own shops, and instruct
industry in the mysteries of the gunmaker’s
art.’® Before the outbreak of the war in
Europe there had been no production of
field artillery by American private indus-
try for many years. In fact, during the two
decades of peace between the wars, there
had been very little production of big guns
anywhere in the United States. The small
additions to Army supplies permitted year
by year had come chiefly from the Ord-
nance arsenals, while a few private con-
tractors and the Naval Gun Factory—sup-
plemented on occasion by the Ordnance
arsenals—had supplied the Navy’s needs.?®
Equipped in 1938 and 1939 with many
new machine tools and staffed with ex-
perienced craftsmen, the Ordnance arsenals
were ready in 1940 to go immediately into

16 Lt. Col. Thomas J. Hayes, Elements of Ord-

nance (New York: J. Wiley and Sons, 1938), pp.
158-67, pp. 200-11. For an older but nonetheless
useful account, see Benedict Crowell, America’s
Munitions 1917-18 (Washington, 1919), pp. 21~
56.
17 Crowell, America’s Munitions, p. 57.
18 (1) Artillery, 1 Jul 4031 Aug 45, prepared
in Ord Hist Sec by F. D. McHugh, C. B. Rosa,
and F. W. F. Gleason, under the direction of
Brig Gen John K. Christmas, 31 Dec 45, OHF;
(2) Rpt on Ms Director by Singer Mfg Co. in
Hist, New York Ord Dist, 100, pt. 3.

' History, Artillery Division, OCO, op. cit., I,
sec. 3, and Truman Comm. Report. Compare
with the situation in 1917 as described in Crowell,
op. cit.

20 For the Navy experiences, see Lt. Cdr. Buford
Rowland and Lt. William B. Boyd, U.S. Navy
Bureau of Ordnance in World War II (Washing-

ton, 1953 ).
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production. They constituted a ready in-
dustrial reserve to help meet the national
emergency and during the defense period
produced approximately 25 percent of all
artillery built for the Army.*' But it was
well understood that they could supply
only a small fraction of the Army’s artil-
lery demands in time of war. To arm a
large force, and to help supply friendly
nations, main reliance would have to be
placed on production by private industry.

The hitch was that industry was un-
familiar with the manufacture of artillery.*
Through its industrial surveys, which were
given added impetus in the late 1930’s,
Ordnance had acquired some knowledge of
the firms most suitable for war production
and had discussed with them the problem
of gun manufacture. In the spring of 1939
Ordnance took a further step, placing with
R. Hoe and Company, a New York manu-
facturer of printing presses, an educational
order for five recoil mechanisms for the
3-inch AA gun. One of the first four
educational orders placed by Ordnance, it
was satisfactorily completed within a year.
The company was then given a production
contract for 125 mechanisms of the same
type, and completed them in less time
than it took to make the first 5. Having
proved its ability to deliver the goods, R.
Hoe and Company was asked to make
recoil mechanisms for the new go-mm. AA
gun, which replaced the g-inch, and there-
after Hoe continued as a major Ordnance
supplier.?®

During 1940 and early 1941 additional
educational orders for recoil mechanisms
went to another printing press facility,
Walter Scott and Company of New Jersey,
and to the Byron Jackson Company of
California, a leader in the oil equipment
industry. The contract with Walter Scott
turned out badly and had to be terminated
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a year later witheut delivery of any mech-
anisms, but Byron Jackson completed its
order in the spring of 1942 and continued
during the war to produce recoil mechan-
isms for Ordnance. Another educational
order went to the Duraloy Company for
work on centrifugal castings, and several
were awarded other firms, principally East-
man Kodak Company, and Mergenthaler-
Linotype Company, for telescopes, aiming
circles, and related fire control instruments.
To cover additional artillery items Ord-
nance turned to the less costly production
study,** which did not call for production
of matériel but nevertheless provided essen-
tial data on methods of manufacture.
While R. Hoe and Company was complet-
ing production of recoil mechanisms, for
the g-inch AA gun the Otis Elevator
Company undertook a production study
on the same process.”® The Wood News-
paper Machinery Corp. studied production
of the 155-mm. mechanism and American
Type Founders, Inc., the 75-mm. mechan-
ism. In the spring of 1940 the Cowdrey
Machine Works undertook a production
study of the 75-mm. pack howitzer, the

21 Campbell, op. cit., p. 214.

22 For comments on this theme, see Notes for
New York Mtg, 12 Jun 45 by Brig Gen Gordon
M. Wells, OHF. )

23 (1) Maj Carl A. Gerstacker, Recoil Mech-
anisms and Equilibrators, Apr 39-May 45, bk. I,
ch. 1, OHF; (2) Hist, New York Ord Dist, 100,
pt. 3, statement by Harry M. Tillinghast, chair-
man of the board of R. Hoe and Co.; (3) Green,
Thomson, and Roots, Planning Munitions for
(4) Documents in Educational'Orders
file, OHF; (5) “Welding Plays Top Role in AA
Gun Recoils” by Joseph L. Auer, vice president
R. Hoe and Co., American Machinist, 86 (No-

vember 26, 1942), 1371-82.
24 See [Chapter 1I|above for discussion of this

technique of procurement planning.

25 For a revealing account of Otis’ experience,
see its historical report in Hist, New York Ord
Dist, 100, pt. 3, OHF.
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National Pneumatic Company did the
same for the g37-mm. tank gun, and the
Nash Engineering Company took on the
81-mm. mortar and its mount. Between
educational orders and production studies
Ordnance attempted to stretch its meager
funds over the most important problem
items in the manufacture of artillery and
thus prepare industry for munitions pro-
duction if war should come.?®

Launching the Program, 1940—41

Though war did not come to the United
States in 1940, production got under way
on something approaching a wartime scale,
as the smoldering conflict in Europe burst
into flames. Congress appropriated billions
of dollars for rearmament, and Ordnance
was given the green light to put its pro-
curement machinery in action. Firms with
educational orders received production
contracts, and the district offices intensified
their search for other qualified producers.

After business firms signed contracts to
produce artillery items they sent their en-
gineers and master mechanics to arsenal
shops and drafting rooms to learn all they
could about tool design, gages, specifica-
tions, and requirements for material.
“They all go to Watertown and Water-
vliet,” General Wesson reported at a con-
ference. “They are just overrun with these
fellows.” 27 The arsenals were able not only
to provide specifications but also to advise
on tool design and requirements for ma-
chinery, and to make gages available for
study. When manufacturers ran into
trouble with specific processes they could
call upon the arsenals to send out trained
experts to give help. In one instance a
Picatinny expert on automatic drilling ma-
chines was lent to an Ordnance contractor
for three months to help install new equip-
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ment and to train company employees in
its operation and upkeep.*® Fundamental
knowledge of the gunmaking art, carefully
preserved and nurtured at the arsenals
during the interwar years, was thus quickly
passed on to industry at the very start of
the rearmament effort.?

All the arsenals bustled with unaccus-
tomed activity in 1940—41. They over-
hauled and modernized weapons in stock,
installed new machine tools, and recondi-
tioned buildings that had long been neg-
lected. Barbed wire was strung along the
top of stone walls surrounding Watervliet,
and floodlights were turned on at night.
Carloads of specialized gunmaking ma-
chines held in arsenal storage since World
War I were shipped to Ordnance contrac-
tors. Manufacturing techniques developed
during the years of peace were given an
opportunity to prove their worth. In Octo-
ber 1940 Watervliet came into the national
spotlight for a day when it was honored
with a visit by President Roosevelt. The
curve of gun production at Watervliet rose
steadily until an entire year’s production at
the 1938 rate could be turned out in a
single day. Producing thousands of cen-
trifugally cast gun tubes, Watertown be-
came in the 1940—41 period the only im-
portant source of medium caliber gun
tubes for the Army. The number of

26 Documents in Educational Orders folder,
OHF.

27 Review Prod Plans of the Arty Div, 13 Feb
42, p. 34. OHF.

28 Campbell, op. cit., pp. 44-45. See also History
of the Watervliet Arsenal, XV, particulatly 111~
15.
29 The histories of the arsenals on file in OHF
are replete with examples. See also radio speech
by Col Steven L. Conner, Apr 42, quoted in Hist,
Watervliet, XV, 114-16. For detailed data on pro-
curement procedures in 1940-41, see Hist, Arty
Div, Ind Serv, OCO, 1 Jul g0-1 Oct 45, I, pt. 2,
especially ch. g.
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Major CaLiBER GuN SHOP AT WATERVLIET, New York, in operation before the begin-
ning of World War I1.

employees at all the arsenals nearly doubled
in the twelve months following June 1940,
and production rose in proportion, its
value totaling over $138 million in calen-
dar year 1941.%°

The task of getting production started at
the arsenals was not without its problems,
but far more difficult was the job of bring-
ing private firms into production. The
Ordnance procurement list included can-
non of many different sizes, all with com-
plicated recoil mechanisms, carriages, and
fire control instruments. As the type of
manufacturing equipment needed for these
components varied widely, and individual
firms lacked the machinery to make com-
plete guns, contracts did not call for com-
plete weapons but only for certain major
components. As a result, meeting produc-
tion schedules demanded widespread co-

operative effort among all the producers.
With the g7-mm. antitank gun, for ex-
ample, Watervliet in the spring of 1940
made the gun, Rock Island the carriage,
and Bausch and Lomb Company the sight.
The 37y-mm. antiaircraft gun was more
complicated, requiring, in addition to Wat-
ervliet tubes and Watertown carriages, gun
mechanisms from Colt’s Patent Fire Arms
Manufacturing Company, control sets from
Bendix Aviation Corporation, and sights
from General Electric. For the powerful
go-mm. AA gun Ordnance contracted with
the Sperry Corporation for directors,
Bausch and Lomb for height finders, Ben-
dix for data transmission systems, and R.
Hoe and Otis Elevator for recoil mecha-

39 For detailed data, see Hist, Arty Div, Jul 40—
Oct 45, I, ch. 1, Figs. 2 and 3.
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nisms. All told, more than thirty compon-
ents of this gun were procured on separate
prime contracts, and the cost of a single
complete weapon with its proportionate
share of fire control instruments amounted
to about $50,000.%' In addition to parts
for assembly into complete weapons, Ord-
nance called upon industry to produce
large quantities of spare parts, particularly
spare tubes to replace those worn out in
service,??

AA Guns

Because of the growing menace of the
bombing plane in 1940-41 high priority
went to guns for antiaircraft defense. They
were a relatively new type, as time is
measured in the history of artillery, having
emerged only as hasty improvisations dur-
ing the carly 1900’s.2® After World War 1
Ordnance had devoted a goodly portion
of its weapons research funds to develop-
ment and production of a 3-inch AA gun,
with the result that about eight hundred
were on hand in 1940. In peacetime that
appeared to be a not inconsiderable- quan-
tity but it was in fact less than the British
had in 1940 to defend the single city of
London.** Development work of the inter-
war years had also led to standardization
of an intermediate AA gun, the g7-mm.,
but, as it was just going into production
in 1940 at the Colt’s Patent Fire Arms
Manufacturing Company, there was no
prospect of speedy improvement in out-
put.?® General Marshall told a Senate com-
mittee in the spring of 1940 that, at the
current rate of production, the Army
would gain only enough for three addi-
tional regiments by the end of the year,
and four more by the end of 1g41. He
referred soberly to “the long and maybe
tragic delay involved in securing such ma-
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terial after appropriations have actually
been made.” ® While General Marshall
was speaking, the 3-inch (76.2-mm.) gun
was on its way out in favor of the newer
and more powerful go-mm. gun being
readied for production after its adoption in
February 1940.*” Within a year the 37-
mm. AA gun was to suffer the same fate.

Aside from the obsolescent 3-inch, the
37-mm. was the only antiaircraft gun prc-
duced in the United States in 1940, aml
production amounted to but 170. By Janu-
ary 1941 the Colt Company was turning
this gun out at the rate of forty per month,
and plans were afoot to adapt the new
British director to the 37-mm. and produce
it in the United States. But in February,
because of the urgent need for g7-mm.
aircraft guns, Ordnance was ordered to
sidetrack the 37-mm. AA weapon.®® At
the same time a new and more powerful

31 (1) Sources of Arty Matériel, Incl to Memo,
Brig Gen Harris, for CofS, 13 May 40, OO 381/
36045 NA; (2) Memo, Lt Albert L. Keneman,
Jr., for Lt Col Willis R, Slaughter, 16 Nov 40,
sub: 37-mm. gun, AA, ASF Prod Div 472.93 AA
guns, Job 19B, G 1867; (3) Hist, Arty Div, I, ch.
1, secs. 3 and 4, and ch. VI on spare parts.

32 For a detailed description of artillery spare
parts, see History, Artillery Division, Volume I,
Chapter 6, and Volume 100.

33 For research and development background, see
Green, Thomson, and Roots, Planning Munitions
for War[Chapter XIV.]

34 Congressional Record, S, 14 May 40, 76th
Cong., 3d sess., vol. 86, pt. 6, p. 6137.

35 For details on production delays, see Memo,
Keneman for Slaughter, 16 Nov 40, sub: 37-mm.
gun, AA, ASF Prod Div 472.93 AA Guns, Job
19B, G 1867.

38 Ibid. For background on the 37-mm. gun, see
PSP 29, 37-mm. and 40-mm. AA Guns, Design,
Development, and Production (May 1945), OHF,

37 William S. Lohr, go-mm. AA Matériel, OHF.

38 (1) Ltr, TAG to CofOrd, 20 Feb 41, sub:
Schedule for 37-mm. guns, AG 472.91 (2-5-41)
M-D; (2) Memo, William E. Curley for Slaughter,
14 Jul 41, sub: Prod of 37-mm. AA Gun, ASF
Prod Div 472.93 AA Guns, Job 19B, G 1867.
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AA gun entered the picture, a 40-mm.
weapon made in Sweden by the Bofors
Company. It was strongly recommended
by the Chief of Coast Artillery, but Ord-
nance was reluctant to abandon its heavy
investment in the 37-mm. and spend many
months tooling up for the 40-mm.%®

The Bofors gun had proved its worth in
the Spanish civil war and on the beaches
at Dunkerque, and was generally held to
be superior to the 37-mm.** For sale to any
nation that cared to buy it, it had come to
the attention of the Ordnance Department
as early as 1937, but for one reason or
another, no sample gun was obtained for
testing. In the fall of 1940, when the
British were eager to buy munitions from
American firms, they supplied Ordnance
with one of their Bofors guns at-about the
same time that the U.S. Navy obtained one
directly from Sweden. After performing
admirably in tests the 40-mm. was adopted
by the Army. The Navy, equally enthusias-
tic about the gun, negotiated with Bofors
for a license to permit manufacture in this
country of both the Army type air-cooled
mobile gun and carriage and the Navy type
water-cooled twin mount. The contract,
signed in June 1941, covered manufactur-
ing rights, blueprints, manufacturing draw-
ings, and the services for one year of two
production experts, who, unfortunately,
never arrived.*’ Early in February 1941
Ordnance contracted with Chrysler to pre-
pare working drawings and two pilot
models of the gun, and a few weeks later
placed another contract with Firestone
Tire and Rubber Company to do the same
for the carriage. The first letters of intent
to start the tooling up process went out
over Navy signature to take advantage of
the higher Navy priorities. Barrels for the
two pilot guns were made by a Canadian
firm and were rifled at Watervliet. The
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Navy meanwhile contracted with the York
Safe and Lock Company to supply Navy
requirements.*?

The complexity of the g4o-mm. carriage
forced Firestone to spread its work among
more than 350 subcontractors. Firestone
had not only to translate all metric meas-
urements into inches, sometimes with
troublesome decimals, but also had to make
all threads and gear shapes conform to
standard American practice and prepare
tracings in accord with Ordnance drafting
room regulations. Urged by Ordnance to
recommend design changes to speed pro-
duction or improve operations, Firestone
contributed a wide variety of acceptable
ideas. It adopted welding to replace one
thousand. rivets in the Bofors design and
oilite bushings instead of the original
manganese-bronze bushings. Steel tubing
replaced forged and machined axles, a new
type of traverse mechanism was employed,
and the carriage was equipped with elec-
tric instead of hydraulic brakes. These
steps were typical of the “Americanization”
of the g0-mm., converting its production
from a slow, painstaking job according to

39 (1) Min, Wesson Confs, Feb 41; (2) Memo,
CofOrd for CofS Gen Marshall, 17 Jan 41, sub:
Characteristics of the 37-mm. AA ..., AG
472.91 (1-17-41); (3) PSP 29; (4) Folder
marked 40-mm. Bofors Matériel, OHF.

40 PSP 29, pt. IV.

41 Gen Barnes, diary, passim, and folder marked
40-mm. Bofors Matériel, both in OHF. For Navy
background, see Lt. Col. George M. Chinn, The
Machine Gun, 1II, Chapter 22 (Washington,
1953), and Rowland and Boyd, U.S. Navy Bureau
of Ordnance in World War 11, Chapter 11.

12 (1) McHugh, Rosa, and Gleason, Artillery;
(2) Barnes, diary, 11 Apr 41, 17 May 41, passim;
{3) Maj Daniel J. Martin, “The 40-mm. AA Can-
non,” Army Ordnance, XXII, No. 129 (November
-December 1941), 386; (4) J. E. Trainer, “Anti-
aircraft Gun Carriages,” Army Ordnance, XXII,
No. 130 (January-February 1942), 543; (5) Hist,
Detroit Ord Dist, 100, pt. 18, pp. 45ff; (6) Chinn,
op. cit.; {7) Rowland and Boyd, op. cit.
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PLaTFORM FOR 90-MM. AA GuN CARRIAGE in production at Watertown Arsenal, Mass.,
September 1940.

European practice to speedy quantity pro-
duction on the pattern of American indus-
try. After the two pilot guns were shipped
to Aberdeen for test in July 1941, both
Firestone and Chrysler began tooling up
and were ready for quantity production
soon after the Japanese attacked Pearl
Harbor. But by the end of the year no
40-mm. guns had been completed. The
only intermediate AA weapon on hand was
the g7-mm., and it continued in short
supply. The Colt Company, swamped with
demands on its small staff and plagued
with labor trouble, had run into one pro-
duction delay after another, and by De-
cember 1941 had turned out only five
hundred gun mechanisms.*?

To reach high-flying planes the go-mm.
AA gun was adopted in February 1g4o0,
replacing the 3-inch. With requirements

for the new gun totaling only 114 in the
spring of 1940, Watertown was assigned
the production of carriages and Watervliet
the gun tubes.** In the fall, with require-
ments soaring above the one thousand
mark, invitations for bids on carriages were
issued to a dozen companies. Because the
go-mm. carriage was a new, difficult, and
untried item, industry was reluctant to
undertake its manufacture; only one con-
cern, the York Safe and Lock Company,
then making the 3-inch AA mount, entered
a bid. As Ordnance considered the York
price too high, another and more successful

43 (1) PSP 29; (2) Memo, CofOrd for USW,
19 Dec 41, sub: The Colt Patent Fire Arms Mfg
Co., OO0 472.54/6972.

4+ Memo, CofOrd for USW, 18 Mar 41, sub:
Comparison of Prod Possibilities of British . . .
and American . . . Guns, OO 472.93/1961.
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effort was made in October to attract
bidders. Awards were then made to York,
Allis-Chalmers, and Worthington Pump,
with Watertown also taking on a portion
of the total. The guns themselves were
made only by Watervliet at the start, but
private contractors were later brought into
the picture, chief among them being the
Chevrolet Division of General Motors Cor-
poration (GMQ), the Wheland Company,
and the Oliver Farm Machinery Company.
Production was not only slow to start be-
cause of the need for factory conversion,
but it fell below expectations. I'or the year
1941 it amounted to only 171 complete
units, less than half of which had been
assembled and proof fired.*® The lack of
big AA guns worried Under Secretary
Patterson. “If we get into a shooting war,”
he wrote in August 1941, “the demand
for weapons of these types will be pressing
and immediate. Every city will be demand-
ing antiaircraft guns, and there will be
very few on hand.” ¢

Aircraft Cannon

The story of aircraft guns parallels that
of the AA weapons. As the need had arisen
in the late 1930’s for an intermediate AA
gun, so there came a demand for an air-
craft weapon more powerful than the
standard .50-caliber machine gun, but not
as large as the g7-mm. After all known
weapons in this intermediate range had
been tested by Ordnance and the Air
Corps, both services, in the spring of 1940,
recommended adoption of the 20-mm.
Hispano-Suiza gun known as Birkigt type
404.*" Thirty-three of these weapons had
been purchased from the French owners in
the winter of 1939—40, along with an
option on manufacturing rights. In April
and May 1940 Watervliet made drawings
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that could be used as a basis for competi-
tive bids, thus avoiding delay in waiting
for French drawings. Of three bids entered,
the lowest was that by Bendix Aviation
Corporation (Eclipse Machine Division),
a firm that had been interested in the gun
for several years.*® In September 1940,
even before a final contract for manufac-
turing rights had been signed, Ordnance
contracted with Bendix to make some
1,200 guns (for Air Corps, Navy, and
British) with Ordnance providing about
$1 million for special tools, jogs, fixtures,
and dies.®?

Tooling up at the Bendix plant in EI-
mira, N. Y., was a long, slow process, partly
because the gun (designated M1 and AN-
Mz2) carried the relatively low priority
rating of A-1-c throughout 1940. Water-
vliet helped by leasing tools to Bendix, and
after the fall of France tools ordered in the
United States by the French government
were diverted to Bendix, even after some

45 (1) PSP 29, The Design, Development and
Production of go-mm. and 120-mm. AA Guns
(May 1945), OHF; (2) Lt Walter G. Finch,
Study of go-mm. AA Gun, 19 Feb 42, OHF; (3)
Memo, USW for CofOrd, 15 Nov 41, OO 472/
1084.

46 Memo, USW for Moore, 30 Aug 41, OUSW
file 104, folder marked Guns, AT, Aircraft, and
SO on.

47 (1) Ltr, CofAir Corps to CofOrd, 12 Apr 40,
sub: Intermediate Aircraft Cannon, OO 472.91/
2105; (2) OCM 15739, 19 Apr 40 and OCM
15827, 21 May 40; (3) Ltr, CofOrd to TAG, 23
Oct g9, Purchase of 20-mm. Aircraft Cannon, copy
in OHF Arty docs.; (4) Green, Thomson, and
Roots, Planning Munitions for War,

48 For correspondence with Bendix, see OO
472.91, NA,

49 For background of the Hispano-Suiza gun,
see Chinn, op. cit., ch. 15. See also B. D. Barrow,
Production of 20-mm. Automatic Guns, M1 and
AN-Mz2, OHF, and Design, Development and
Production of 20-mm. Guns, M1 ani1 AN-Mz2
(Nov 44), both in OHF, The latter study contains
copies of many pertinent documents.
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of them were on the high seas.®® To meet
the rising demand for guns for the Air
Corps program, Ordnance brought three
more producers into the picture ir the
spring of 1941. The Army and Navy Mu-
nitions Board raised the priority rating to
A-1-b, and eventually to A-1-a. Con-
tracts were placed with the Oldsmobile Di-
vision of GMC for nine thousand guns,
with International Harvester for a like
amount, and with Munitions Manufactur-
ing Corporation of Poughkeepsie, N.Y., a
wholly owned subsidiary of International
Business Machines Corporation, for over
thirteen thousand. All told, requirements
for U.S. and British forces exceeded forty
thousand, and the four contractors raced
to get into production. Bendix, which had
a head start, completed five weapons for
test during the summer of 1941 and was
ready for quantity production in Septem-
ber, but production was temporarily de-
layed because forgings were not available.
After a few guns came off the line in Octo-
ber, design changes in several parts delayed
the start of volume production until No-
vember. Meanwhile a trickle of production
came from Oldsmobile and Munitions just
before Pearl Harbor, and International
Harvester came along early in 1942.%

With the 37-mm. aircraft gun there was
no problem of foreign patents or drawings,
but nevertheless production lagged behind
requirements all during the defense period.
The only source for this weapon was Colt’s
Patent Fire Arms Manufacturing Com-
pany, owner of all the basic patents. An
old, well established gun-making firm, Colt
had started production with a small order
in the winter of 1939—40. In August 1940
Ordnance placed a new contract with Colt
for production at the rate of two hundred
units per month, at the same time author-
izing expenditure of nearly $4 million for
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new machinery, dies, gages, and fixtures.
In the spring of 1941 Ordnance foresaw
difficulties in meeting the demand for g7-
mm. guns and pleaded in vain for funds to
establish a second producer.”® Colt de-
livered a few guns in March 1941, but
throughout the rest of the year deliveries
were disappo