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IND7;ST.r: LITEGHATIO!. COMMITTEES

OF THE AK-îï ORDNAKCE DEPARTI ENT

A study of government-encouraged cooperation among certain 
armament manufacturers in World War II

by George S. Quick

Industrial mobilization of the United States in World War II 

resulted in the production of munitions sooner and in greater variety 

and quantity than the intelligence estimates of Germany and Japan 

considered possible. The methods and organizations through which 

this result was obtained were many and varied, but one important 

contributing factor was the Army Ordnance Industry Integration Com­

mittee. The purpose of this study is to enamine the background, 

formation and activities of these committees which played so signi­

ficant a role in building the military strength of the nation.

The industry integration .committee provided for the cooperation 

of manufacturers producin' a common item, with the objective of ob­

taining greater overall production from the industry as a whole. In 

essence, it required the manufacturers concerned to partially sub­

merge their identities and give up individual perquisites for the 

common end of a greater production total. The program of cooperation 

required interchange of technical information, patent rights, raw 

materials, parts, machine tools, training and other mutual assistance, 

and was encouraged by the government of the United States. Legal 

protection from prosecution ruder the antitrust laws was given to 

participating manufacturers by federal legislation.



The operations of indus try integration com: lit tecs were based 

upon a degree of mutual association and cooperation so intimate that 

many observers feared they would lead to greater concentration of 

industry, and cause adverse effects upon the activities of "small 

business". These problems are considered in this study, and data 

is presented showing the increase in concentration in the industries 

where the committees were common.

Achieve:tents of the committees were numerous, substantial and 

significant. An of ort has been made to discuss typical erxip2.es of 

all of uho mar^' types if'tch were found. In addition, the opinions 

of participants in co .mitine activities are quoted at some length in 

an attempt to establish the value and importance of the committees 

from the point of view of those most closely associated with tliem.

On tlie basis o ? tie evidence presented, it can be concluded that 

integration committees s'Lov.ld play en importât /art in any future 

mobilization, and that diey can also contribute to mobilization plan­

ning durin / peacetime. Certain improvements in th oil- organization 

and operation are suggested by experience in "Jorld h’ar II and in the 

força: conflict. These include both changes in actual operating 

procedures, and in the degree to which the government and its rc- 

oresentative should narticinate in the activities of the committees.

erxip2.es


PREFACE

This study presents a description and evaluation of the industry 

integration committees organized by the Army Ordnance Department in 

World War II. It is intended primarily for individuals interested in 

or concerned with tine problem of industrial mobilization of the nation 

ror war, and the desire of the writer is that it may show how significant 

such committees were and should continue to be in any substantial mobili­

zation program.

loday tne Initea States faces the problem of maintaining indefinitely 

a hign state or readiness for war. The fact that war seriously threatens 

indicates a need for large stocks os munitions, but to create large stocks 

°- .niuions th a u are not soon used means great loss and waste through 

obsolescence. Our nation has determined that it will rely upon its abili- 

uO quickly produce large supplies of munitions if war cozes, rather 

than bring into existence great stocks which may never be used. Such a 

policy means reliance upon the ability to very quickly and efficiently 

s.1.1ft iron tne production of peacetime items to those required for warfare. 

The problems of making such a shift are vast, and in all our wars to date 

the process has taken a relatively long time.

1-1 cans by watch tne time required to shift from peacetime to wartime 

'reduction can be reduced are of great importance to the security of the 

-iiulon. One such means is the employment of the industry integration

it



committee device, as discussed in this study.

Industry integration committees appeared first in connection ivith the 

.-.■oik °- tne Army Ordnance Department. This Department, which for more than 

a century and a nalx has been a significant employer of manufacturing labor 

in itù arsenals, has a considerable history of important contributions made 

in tne fields o.l industrial organization and management methods. Among 

tnese contrioutions were advances in apprentice training, union-management 

cooperation, mass production techniques, and numerous others.

lb tood i or tune to participate in the production pro gran of the

Arr^ Ordnance Department during tee years 19h2-19^. As a commissioned 

officer I worked in close association with both the military and civilian 

sides of munitions production, first in a sub-office of the Office of the 

uni ex o_ Ordnance in St. Louis, .-issouri, and later in the Office of the 

Cnrei Ox Ordnance in Washington. My direct experience in those years in­

cluded numerous contacts with members of many of the industry integration 

committees, and I assisted in tee solution of some of the problems teat 

arose in connection with the committee program.

Of necessity, some aspects of committee activity are not dealt with 

in the following pages. For example, it is quite likely that the relation­

ships established by committee contacts had important bearing on the re- 

nogotiation of contracts during and after tee wai% However, it did not 

propre possible to obtain data to establish the nature or degree of this 

infl--en.ee. It is also probable that military security was often jeopardized 

and even broken by committee members working on munitions items. Though 

security clearance by the Federal 3 reau of investigation was always re­

quired for contractors working on classified items, it is unlikely that air.

ill



members of contractor organizations could be expected to maintain levels 

of military security that would be considered adequate by normal military 

standards. Againÿ however, data on the subject has been unavailable.

In the preparation of this study, the personnel of the Library of the 

Industrial College of the Armed Forces and the Library of the United States 

Military Academy were most kind and helpful in procuring materials. The 

Office or the Chief of Ordnance, particularly the Historical Section, was 

or great assistance, as was the Office of The Adjutant General. The Office 

of the Attorney General of the United States supplied information and 

materials that would have been very difficult to procure otherwise.

Professor Z. Clark Dickinson and Professor William Haber were very 

helpful and encouraging throughout the years of work which this study re­

presents, and the time spent and the advice given by both is deeply appre­

ciated.

.y wife handled five energetic, and toward evening often rather tiring, 

cnildren for many long months without a nor.al portion of assistance from 

me, and unless she nad cone so this could not have been written.
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INTRODUCTION

On the eve of the entry of the United States into World 

War II the nation’s facilities for the production of munitions were 

rudimentary. Since World War I the making of items for war had been 

held in low repute by wide sections of the populace, and many of 

the important industrial producers of that war had spent the two 

ensuing decades trying to cleanse themselves of their taint as "Mer­
chants of Death"«5/

Between wars there had been some effort to keep alive a poten­

tial for industrial mobilization, and certain organizations, such as 

the Army (now American) Ordnance Association, had steadfastly main­

tained as a primary objective a program of preparedness. In addition 

some private individuals, notable among them Mr. Bernard M. Baruch, 

had actively fostered the idea of industrial preparedness. However, 

despite such localized activities, little was accomplished. Within 

the military establishment a limited number of staff officers and 

engineers concentrated on industrial mobilization planning, and actual 
programs of a limited nature were formulated on paper2^ However, 

significant planning in this field is extremely expensive. In the 

Twenties and Thirties, when the entire annual military budget often

1. William S. Dutton, Du Pont, One Hundred and Forty Years, 
New York: Charles Scribner’s Sons, 1912, Chapter VII, especially p. 252.

2. See, for example, Industrial Mobilization Plan, 1933, 
Washington; Government Printing Office, 1933: Industrial Mobilization 
Plan — Revised, Washington: Government Printing Office, 193'6; 
Industrial Mobilization Plan Revision of 1939, Senate Document No. 131, 
2nd Session, Washington: Government Printing Office, 1939.



2

amounted to only a few hundreds of millions of dollars, there was 

little money available for such basically important projects as ed­

ucational orders to industry, plant surveys, or opening of pilot pro­

duction lines in the plants of potential producers .5/

Within private industry, prior to 1939, facilities for the pro­

duction of such basic items for war as ammunition, small arms, artil­

lery, tanks and military explosives were almost non-existent. A few 

companies were equipped for making very limited quantities of mili­

tary explosives and small arms, and for loading small arms ammunition, but 

nowhere could facilities for the production of equipment such as tanks 

and artillery be found under private owndership.

Almost the entire productive capacity of the nation for cannon, 

military rifles, tanks, gun carriages, fire control instruments, bombs 

and artillery ammunition was located in the so-called old-line arsenals 

of the Army.W In these, together with an even more limited number of 

Navy installations, the military establishment attempted to carry for­

ward its programs of research and development in the field of arms, 

and also to produce to meet its own needs. Yet even the facilities 

in these installations had historically been subject to pub­

lic antagonism. The earliest, Springfield Armory in Springfield, 

Massachusetts, within a year of its founding in 1777, had been

3. J. W. Swaren, Plant Surveys and Educational Orders, Washing­
ton: Industrial College of the Armed Forces, .Tapp ary 19h7.

Springfield Armory, founded 1777, for small arms; Watervliet 
Arsenal, founded 1813, for cannon; Frankford Arsenal, founded 181^, 
for artillery fuzes, optical instruments and small arms ammunition; 
Watertown Arsenal, founded 1816, for gun carriages; Rock Island Arse­
nal, founded 1863, for gun mounts and tanks; Picatimy Arsenal, 
founded 1880, for artillery ammunition, pyrotechnics and explosives. 
See "The Arny Ordnance Dpartgent — Its Mission and Current Operations", 
Arny Ordnance Report No. 3, Washingon: Army Ordnance Association, 
October 15, 1943, p. 20.
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criticized by private industrialists who wanted it closed down so that 

they could get the contracts for production of rifles for the amy.^/ 

Since that time the arsenals have always had to struggle for existence 

during years of peace. Only the circumstance that most of the items 

they produce have no place in the civilian economy has permitted them 

a hand-to-mouth existence. A cannon tube, requiring as it does ex­

tremes of strength to contain the pressures of firing; a piece of armor 

plate, intended to ward off high-velocity projectiles; or recoil sy­

stems for artillery pieces, embodying as they do yield strengths of 

great magnitude and hydropneumatic braking systems engineered to ex­

tremely fine tolerances; are all items highly specialized in design, 

limited in usage, and costly to develop and produce. Such items offer 

little attraction to the businessman, especially when there is stigma 

connected with their manufacture as far as the public is concerned.

Thus the United States faced World War II with an industrial system 

not equipped for war production, and with few prototype facilities in 

existence which could be used as patterns for new construction. En­

tire branches of industry had to be created, starting with the very 

excavation for the plant. There was much talk of the ease with thich 

the automobile industry, for example, could be converted to tank pro­

duction, but it was almost completely talk. Except for general pur­

pose machine tools, some items of handling equipment, parts of conveyor 

systems and a few other items, conversion in practice usually meant 

shutting down, stripping the plant, moving in new production line equip­

ment and then resuming operations. Mr. Charles E. Wilson, then President

5. Springfield Armory — History from 1777 to 1919, Manuscript 
in Ordnance Historical Section, Office, Chief of Ordnance, Department 
of the Amy, Washington, pp. 87-91.
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of General Motors Corporation, in commenting on the conversion of 

the automobile industry for World War II declared:

When you convert one of our factories, you move everything 
out and start with blank space» Out of a long row of intri­
cate machines on the production line a certain percentage may 
be used in the manufacture of a war product, depending on 
what that war product is. But the production line will neces­
sarily consist mainly of new, special-purpose machines along 
with any of the old machines that can be rebuilt for the new 
manufacturing process.^

Let us examine the field of ammunition production, which is 

basic to warfare, as an example of the problems faced in mobilizing 

for war. In this field there was almost nothing to start with except 

some knowledge of small-scale production of military explosives and 

loading operations. The ammunition challenge was to call into being, 

in the shortest possible time, facilities for the production of haz­

ardous chemical products in the form of military explosives, and to 

simultaneously create manufacturing plants in which assembling and 

loading operations for ammunition could be carried on.

Prewar surveys by defense planners had clearly indicated that 

the capacity for commercial production of small arms ammunition, 

smokeless powder, trinitrotoluene (TNT), dinitrotoluene (DNT), am­

monia, toluol, dimethylaniline, diphenylamine and other basic chemical 

products needed in explosives manufacture were entirely inadequate, 

while plants for the loading of artillery shells, rockets, bombs and 
fuzes die not exist at all.^/ However, the planning agencies of the

6. Donald M. Nelson, Arsenal of Democracy, New York: Harcourt, 
Brace and Company, 19^6, p. 218.

7» Albert J. Engel, "Ordnance Ammunition Ihroductimn", an address 
before the U.S. House of Representatives as reprinted in Amy Ordnance 
Report No. 6, Washington: Army Ordnance Association, August, 191&, p.L.



War Department had worked with representatives of the small peacetime 

powder and explosives industry to formulate plans and specifications 

for typical powder, explosive, military chemical, shell-loading and 

powder-bag-loading plants, and some basic plans existed when need 
for them arose in 19^0.^/ These plans envisioned facilities on a 

scale never before constructed in this country for production of the 

type contemplated. No yardsticks, patterns or models were available 

except small-scale, job-lot types of commercial facilities in some of 

the categories, and the research and development type of installation 

found in the arsenals. However, the foresight of the planners per­

mitted very speedy creation of explosives capacity once funds were 

made available for actual construction. The first funds received by 

the Army Ordnance Department for the construction of plants for the 

manufacture of powder and explosives were made available in July 1940. 

By March 1941 smokeless powder was being produced in the Indiana Ord­

nance Works, Charlestown, Indiana, and in April smokeless powder pro­

duction began at the Radford Ordnance Works, Radford, Virginia.^ 

Plants of the other types opened up in rapid succession. Whereas in 

1938 our total capacity for production of powder a rd explosives was 

less than $0 million pounds yearly, in 1941 we produced 375 million 

pounds, in 1942 almost two billion, and in 1943 more than three 
billion 1-^2/

Hie speed with which American industry mobilized for war far 

outstripped the estimates made by enemy planners. The factors which

8. Ibid., p. U.

9. Ibid., p. 11.

10. Ibid., p. 10.
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made rapid mobilization possible were not obvious, and in fact were 

not recognized in advance by either friend or foe. Many of the ar­

rangements and devices which proved highly successful in accelerating 

industrial mobilization, and increasing the volume of production, 

originated in the stress of feverish activity, and were launched 

without careful preplanning. They sprang from circumstance, and the 

hammering by the forces of later circumstances, the pounding of pain­

ful experience, forged highly effective tools which can serve well in 

any industrial mobilization.

The following study concerns one of the World War II devices for 

greatly accelerating armament production. The device originated in 

the Army Ordnance Department, which was that segment of the military 

establishment having the most extensive responsibilities with regard 

to munitions production of ary single organization. This device, the 

Ordnance Industry Integration Committee, was sponsored by the Chief of 

Ordnance, organized by officers of his office, and was peculiarly 

limited to manufacturers holding contracts with the Army Ordnance De­

partment. The purposes of the committees were

to provide for the interchange between contractors of 
information regarding production techniques and processes, to 
consider and make recommendations with respect to problems 
of production and supply of materials aid components, and to 
consider and recommend measures for the best integration of 
the facilities of the several manufacturers so as to attain 
maximum efficiency in the utilization of such facilities.21/

11. L. H. Campbell, Jr., in letter to Donald M. Nelson, Chairman, 
War Production Board. Ordnance Procurement Instructions 56, Washington; 
Office, Chief of Ordnance, 19b2, p. ^6A1.
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The degree to which those purposes were achieved by the Ordnance In­

dustry Integration committees5 how the committees functioned; how their 

operations affected other producers and the industrial economy in general; 

and how similar committees may be of value in future mobilizations will 

be considered in this study.

In Section 1, five chapters are devoted to the discussion of the 

economic background, legal basis, formulation and development of the com­

mittees. Section II begins with three chapters in which committee oper­

ations are described, indicating typical ways in which they contributed to 

the maximization of production. The fourth chapter of Section II con­

siders some of the great problems of industrial mobilization for war, a rd 

indicates the need for a device of the integration committee type to aid 

in their solution. Section HI opens with a chapter describing the areas 

in which committee action is considered desirable, pointing out significant 

changes in government polity toward committee activity in the Korean 

conflict period as compared to World War II. The other two chapters of 

the section discuss some of the implications of committee activity with 

regard to "their effects on small business and the concentration of in­

dustry. Finally, Section IV presents some of the tangible results which were 

obtained fï*om the activities of the committees, and offers arguments for the 

inclusion of the integration committee device in future plans for indus­

trial mobilization.



SECTION I

FORMULATION OF INDUSTRY INTEGRATION COMMITTEES
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Chapter 1

Some Economic Aspects of Industrial Mobilization

The impact of war, or large-scale preparation for war, on the 

economic system of a nation is far-reaching and dramatic. To a 

considerable extent the forces, influences, customs ani regulations 

that govern the operation of the peacetime economy are modified, 

replaced or disregarded when war comes.

Unlike peacetime, when relative prices and profits large­
ly determine the allocation of resources, the main criterion 
in a war or an armament economy is the maximization of arma­
ment production. Other objectives, such as minimizing the im­
pact upon civilian industries or the prevention of postwar 
maladjustments, may also play a role, but they are secondary 
to the major objective. The customary methods of determining 
who gets what and when, that is, largely through the market 
mechanism, are replaced by governmental fiat which allocates 
resources to a growing degree so that the maximum output of 
war goods can be attained.12/

The demands of warfare, as they are applied to the economy, 

quickly cause it to change in radical fashion. If the Je vel of un­

employment has been considerable, there is a rapid taking up of the 

slack and then an appearance of a labor shortage which tends to be 

aggravated as the months pass. The size and induction policies of

12. Jules Backman, Antonin Basch, Solomon Fabricant, Martin 
Gainsbrugh, and Bnaiuel Stein, War and Defense Economics, New York: 
Rinehart and Company, Inc., 1952, p. 3. '

9
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the armed forces pose serious problems with regard to the supply of 

labor, while the duration of the defense effort may be such that ex­

tensive measures may be required to assure the maintenance and in­

crease of the supply of engineers, scientists, technical personnel 

and skilled labor. Great pressure is felt for more effective utili­

zation of available manpower, as the time element which is present 

in a war production program does not usually permit long-range per­

sonnel development projects. Gigantic new industries (such as the 

ammunition industry) which require highly capable management and a 

large proportion of technicians and skilled labor must be quickly 

brought into substantial production. This means that their demands 

for personnel at all levels must be suddenly superimposed upon those 

which the economy is already experiencing.

The situation with regard to tools, materials, buildings airi 

other facilities is similar. Suddenly there are new bidders in the 

market place for all of the factors of production, and these bidders are 

often armed with an almost unlimited supply of public funds. Simul­

taneously the producers for the normal peacetime economy are feeling 

the stimulus of the money and activity which are present in the war 

preparation atmosphere, and they foresee new profit opportunities 

for themselves if they can successfully compete for the means of pro­

duction. In such a situation, the allocation of resources on a price 

basis would lead to choas, aid government customarily imposes controls 

which are designed to assure a maximization of armament production. 

The devices used by the government toward this end include establish-



ment of priorities, price control, rationing, foreign exchange con­

trol, labor retraining, subsidies, government buying monopolies, 

measures to stimulate production, stockpiles of strategic materials, 

compulsory savings, higher taxes, a longer work week, and similar pro­

jects.—' Historically, these devices have been employed on a piece­

meal basis and only when the nation was very close to or engaged in 

war, rather than as a rounded program put into effect as war threatened 

The result has been, in our wars so far, a period of great disorgani­

sation and confusion in the early stages of industrial mobilization. 

Mr. Bernard M. Baruch, writing in 1941 of his experiences as Chairman 

of the War Industries Board in World War I, declared:

The War Industries Board plan contemplated getting ahead 
and keeping ahead — avoiding bottlenecks rather than breaking 
them. It was arrived at by trial and error —— which are prov­
ing in 1940 and 1941 what they proved in 1917 and 1918. It is 
regrettable that we have to re-travel any of that roat.2^7

The War Industries Board plan in World War I was a means for giv­

ing positive direction to the economic system through government con­
trols and regulations.^/ The painful gestation period which finally

13. Ibid., p. 3.

14. Bernard M. Baruch, American Industry in the War, New York: 
Prentice-Hall, Inc., 1941, p."v^ “

1^. Ibid., pp. v and vi. Mr. Baruch’s summary of his War Indus- 
tries Board plan indicates how significantly it affected the economic 
activities of the nation. He wrote:

A study of the War Industries Board plan will show, among 
other things:

Protection of civilian needs by the retention of the
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led to the birth of this plan was remembered after the war and led 

to considerable industrial mobilization planning between wars. The 

intention was that a plan would be immediately available for use if 

war should come. There was to be no period of confusion and ineffi­

ciency while the peacetime controls of the economic system were pain­

fully switched to those necessary for an effective armament program. 

Despite much planning, however, as World War II approached the same 

confusion, uncertainty and lack of an implemented program was ex- 
perfenced.-^/ Instead of establishing the type of organization

highest possible standard of living at the lowest cost.

Organization of demand and supply. This means not 
alone a mobilization of things but all trades, callings, 
and professions to which application can be made for the needs 
that must be met.

Priority.

Price control — with an increased tax program to pay 
as much as possible as we go.

Conservation — to make both ends meet where there 
are shortages.

Conversion of facilities.

Control of imports and exports with a world-wide 
economic strategy to insure supplies to our friends and 
to withhold them from our enemies.

Wise location of plants and new facilities having 
special reference to housing, transportation, and labor, 
spreading to all communities the opportunity to take part 
in defense work.

Regional organization with special emphasis upon sub­
contracting, using small business for making parts to be 
assembled in larger units.

16. Thomas D. Perry, "Statutes and Executive Orders on Civilian 
and Industrial Mobilization", Mobilization Planning and the National 
Security, 19^0 — I960, Senate Document No. 20L, 81st Congress, 2nd 
Session, Washington: Government Printing Office, 19^0, pp. 182-203.



used in World War I, or which had been developed as the official 

Industrial Mobilization Plan, the organizational growing pains of 

1916-1918 were duplicated.—^ There was no sudden imposition of a 

carefully worked out, integrated plan for operation of the wartime 

economy.

The reluctance of the government to impose such a plan is 

understandable. No matter how carefully the program might have 

been worked out, in so vast a project serious flaws would be un­

avoidable . Numerous individuals, groups and organizations would 

undoubtedly find their interests adversely affected, and there had 

been no period for educating them concerning the reasons for such 

possible injury. In fact, the political authorities had not had 

time to prepare the nation for the burdens and restrictions that 

would be inherent in an effective wartime economic control policy.

In addition, there was widespread distrust as to the ability 

of the government to assume such a job. A powerful section of the 

nation vociferously held the opinion that government regulation 

was inherently inefficient and incapable. In the opinion of this 

group, wartime assumption by the government of control over the 

economic system was a necessary evil to be put off as long as pos­

sible. Though the dark day of government domination could not be 

forever postponed, various devices and expedients could be employed 

which would avoid a sudden shift away from business as usual.

The economic program for maximizing production in wartime has 

an urgency about it which is not present in normal peacetime

17. Backman, War and Defense Economics, p. 5*



operations. Armament production must be pushed to a high level in 

as short a time as possible, and the estimates of requirements have 

little meaning unless the time factor is considered. "Unless a 

country prepares for all-out war during peace, the greatest shortage 

confronting a nation becomes time, w2â/ For mary of the items of arma­

ment, such as airplanes or heavy artillery, more than two years may 

be required to get the product from the finished design stage to actu­

al production. This means that every possible method must be used 

to reduce the time element, and that any plan which will permit avail­

able means of production to be employed more effectively, rather than 

wait for the creation of new ones, is a great advantage.

Thus in moving from a period of peacetime production, when the 

choices of the market-place tend to control the economic system, to 

a wartime economy, we find a completely different tempo. During 

peacetime the market forces are subject to a reasonable degree of 

understanding and forecasting, and businessmen are able to establish 

fairly accurate estimates of demand extending into the limited future. 

Though the marketing relationships are subject to a certain degree 

of abuse by unscrupulous business men, in general actions in the mar­

ket reflect planning, forethought and analysis on the part of those deal­

ing there. In the war economy new and limitless demands are imposed 

upon the production system. Sincere efforts are made to plan care­

fully, but the uncertainty of requirements, the urgency of the situa­

tion, and the impossibility of understanding the effects of the

18. Ibid., pp. 3-^.
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interactions of the various demaids on each other and on the system 

make effective planning almost hopeless. At the best, the planners 

are faced with what is probably a superhuman task. At the worst, 

they are subject to all the frailties of the human being, and sweep­

ing decisions with vast economic consequences may be made on the basis 

of ignorance, jealousy, greed or ill humor.

While the peacetime tempo is one in which economic activities 

establish themselves at certain levels fairly sluggishly in response 

to the stimuli of price and profit, wartime production requires im­

mediate readjustments to meet the estimated situation. The control­

ling authorities are required to take drastic, positive action to 

obtain what is needed, and usually the knowledge upon which such ac­
tion can be based is scanty or lacking .12/ in the absence of a firm 

basis for action, there is a great temptation to look into the past 

to see what was done in a similar situation. Thus there is a tenden­

cy to fight the preceding war rather than the current one in the arma­

ment production field just as on the battlefield. The guidance which 

can be obtained from previous experience is, of course, of great value, 

but it must be used in the light of the current situation rather than 

as it was in the past. Such astute application of knowledge from the 

past is not always possible in 1he disorder and haste of a war

19. For example, consider the problem faced by Secretary of 
Defense Charles E. Wilson in attempting to judge the correct level for 
armament production in view of the international realities of midyear 
1953. Writing of the need for information from the Central Intelli­
gence Agency, the editors of Fortune declared: "If Wilson could only 
be sure of that which is going on behind the iron curtain he could add 
or subtract billions to and from the military budget as confidently as 
he used to lay down General Motors production schedules." See "De­
fense and Strategy", Fortune, July 1953, p. 38.
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production program.

Need for Coordination of Industry

Faced as it is in war with the problem of survival as a nation, 

the government takes drastic steps to protect the national interests. 

The program of economic controls that is adopted is a collection of 

such steps, and each of the controls can have significant ramifica­

tions. In the effort to maximize production, it is necessary to make 

the most effective possible utilization of existing facilities and 

means. Such an objective calls for an accurate understanding of the 

industrial structure of the nation, and for utilizing that structure 

as a homogeneous, coordinated entity. It demands a view of the 

national potential to produce each given military item, rather than 

the potential of particular plants. For example, if the problem is 

to maximize the production of brakes for trucks, the national poten­

tial would be the production possible if all of the existing brake 

producing plants were contributing as much as they possibly could to 

the nation’s total output of truck brakes. This might or might not 

mean a maximum of finished brakes from each plant, because one might 

be able to produce certain components of the brake faster than other 

components, and would be held up in the assembly of finished brakes by 

the component in least supply. However, another plant might be able 

to produce the short component in excess of its own needs, and by 

supplying the excess to meet the shortage at the first plant, the 

finished brake output of the two plants could be made to exceed that 

of both plants working alone.
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The type of cooperation and mutual exchange of information which 

would permit the result described above is only possible when the inter­

relationships of manufacturers are very complete and close. Historically, 

such interrelationships have been viewed with great suspicion by the 

government, which has seen in them an easy avenue to the establishment 

of monopolies and of concerted activities in restraint of trade. The 

remainder of this chapter will be devoted to a brief consideration of 

the concerted activities of business men in the form of trade associations, 

and of government attitudes toward such activities.

Antitrust Legislation in the United States

Since the passage of the Sherman Act in 1390, and in accordance 

with later modifications of that Act as embodied in the Clayton and the 

Federal Trade Commission Acts of 191it has been the policy of 

the government of the nited States to condemn two general categories of 
pl y 

business conduct: restraint of trade, and monopoly.==> The enactment of 

the Sherman Act actually established a statutory basis for case-law develop­

ments over a long period of years. "The legal repression of restraint of 

trade and monopoly long antedated this legislation, both terms having a 

common law significance."^/ Tre Sherman Act did not define what was 

meant by "restraint of trade", nor did it spell out what constituted a

20. The Sherman Act, 26 Stat. 209, 15 -.S.C., sec. 1* The Clayton
Act, 33 Stat. 730, 15 b.S.C., Sec. 12; The Federal Trade Commission
Act, 33 Stat. 717, 15 .S.C., Sec. bl.

21. Hilton Handler, "A Study of the Construction and Enforcement 
of the Federal Antitrust Laws", Monograph No. 38, investigation of 
Concentration of Economic Power, u. S. Temporary National Economic Com­
mittee, Senate Committee Print, 76th Congress, 3d Session, Washington: 
Government Printing Office, 19b1, p. 2.

22. Ibid.
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monopoly. In applying the statute, the enforcing officials distin­

guished between two general types of combination: loose-knit con- 

federauions and close—knit integrations. The latter type related to 

combinations arrived at by merger, consolidation, the holding company 

device, or through establishment of trusts. The former "involved the 

elimination of competition among independent business enterprises 

either by voluntary accord through the fixation of prices, allotment 

of customers, division of territories, and curtailment of production 

or to the involuntary exclusion of competitors through boycotts and 
similar restrictive practices" .£2/

The Sherman Act condemned every contract, combination, or 

conspiracy, in the form of a trust or otherwise, in restraint of trade 

or commerce among the several States. The question was very quickly 

raised as to whether or not this condemned the familiar covenants not 

to compete ancillary to the sale and purchase of a going business, 
and to âmilar agreements.^/ Under the "rule of reason" which had 

been established in common law such restraints were considered legal. 

However, early opinions of the United States Supreme Court held the 

"rule of reason" inapplicable to proceedings under the Sherman Act. 

"It was felt that there was no room under the working of the statute 

for the adoption of common law views of legality."25/

23. Ibid.

2h. Ibid., p. 3.

25. Ibid., p. 5.
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This position was reversed in 1911 by opinions of Chief Justice 

White, whose examination of the common lawsatisfied him that the 

standard of reason was applied to all restraints, ancillary and non­

ancillary, and that the term restraint of trade was used at common 

law to signify and indicate an unreasonable restriction of competition. 

A reasonable restraint of trade was to him a contradiction in terms — 

if the restriction was reasonable it was not a restraint of trade; if 

a restraint of trade, it was by definition unreasonable.2É/ The 

enunciation of this "rule of reason" served to encourage the loose­

knit type of confederation referred to above, and there was a rapid 

growth of such organisations as trade associations after the rule was 

established as a part of the legislation regulating business competi­
tion.-^/

A trade association "may be defined as an organization for mutu­

al benefit, composed of independent business concerns engaged in the 

same kind of industry or trade, and designed primarily to affect the 

conduct of that industry or trade".^/ A trade association exists 

solely to serve its members; it does not itself engage in the pro­
duction or sale of goods .^2/ The activities of trade associations

26. Standard Oil Co. of New Jersey v. United States, (1911) 221 
U.S. 1, and United States v. American Tobacco Co. (1911) 221 U.S. 106. 
179; both as cited in Handler, p. 7,

27. David Lynch, The Concentration of Economic Power, New 
York: Columbia University Press, 19h6^^. 96. L

28. Trade Associations: Their Economic and Legal Status, New 
York: National Industrial Conference Board, Inc., 192^, p. 7.

29. Dewey Anderson, Theodore J. Kreps and Ruth Aull, Final
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"might be grouped in two categories : the ostensible, or obvious, and 

the collusive, or clandestine. In other words, trade association 

activities might be classed as those making social contributions and 

those of a monopolistic and predatory nature. The former functions 

are often publicized, whereas the latter are less tangible and are 

seldom admitted. "12/

Government Encouragement of Trade Associations

The government has often encouraged the formation of trade as­

sociations in an effort to obtain the social contributions which such 

organizations can offer. In 1913 the Webb - Pomerene Export Trade Act 

was passed in an effort to place American exporters in a position of 

competitive equality with exporters of European nations, who had long 

been permitted and even encouraged to combine for mutual action in the 

export trade. The Webb - Pomerene Act exempted from the provisions of 

the antitrust laws any associations which were entered into for the 

purpose of engaging in export trade and actually engaged sol^ in such 

trade.2±/ The Act provided that if such an association, by agreement 

or act, artificially or intentionally raises or depresses prices at 

home, the act's protection was withdrawn. Congress apparently believed 

that combinations could be organized to impose controls on the foreign 

market without influencing market supply and prices at home. However,

Report of the Executive Secretary to the Temporary National Economic 
Committee on the Concentration of Economic Power in the U. S., Senate 
Committee Print, 77th Cong., 1st Sess., Washington: GPO, 1941, p. 85.

30. lynch, pp. 96-97.

31. Final Report of Executive Secretary, TNEC, p. 101.
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"no such cleavage is possible. The domestic market is in fact a part, 

and in the United States an important part, of the world market."üV

Though presumed by law to impose no controls on the home economy, in 

practice export associations "implement measures designed both directly 

and indirectly to restrain competition within the home economy and 

serve as media for the development of informal programs of restraint."^

Another period of government encouragement of trade association 

activities, this time in the domestic sphere, marked the post World War 

I economic scene. During the administrations of Presidents Coolidge 

and Hoover

trade associations were encouraged; the latter, first as 
Secretary of Commerce and later as Executive, championed the 
associations and put the services of his department at their 
disposal. This was a period which one historian called that 
of "government alliance with the great trade associations", 
or, as Mr. Hoover characterized it, "passing from a period of 
extreme individualistic action into a period of associated 
activities". Die second period of government sponsorship oc­
curred during the days of the NRA (National Recovery Admini­
stration) , when the associations took the initiative in draft­
ing and presenting the codes. Old associations took on new 
life, and new ones rose to power and affluence.3u/

An idea of Mr. Hoover’s conception of the role of trade associa­

tions can be obtained from the statements contained in the report en­

titled Waste in Industry which was prepared by The Federated Ameri­

can Engineering Societies while Mr. Hoover was President of that 

Organization.

32. lynch, pp. 234-23^.

33. Ibid., p. 238.

3h. Ibid., p. 96.
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Trade associations should be formed in those industries 
lacking comprehensive organizations......... Trade associations 
should collect and make public trade information, including 
current data on production, stocks on hand, consumption, the 
general price levels of essential commodities, and statistics 
of active and idle plant capacity. Such information would 
make for stability and elimination of waste..........Trade associ­
ations should promote programs for the standardization of 
cost accounting methods, the introduction of standardized 
material specifications, the establishment of production 
standards, the standardization of equipment and the standard­
ization of finished products.^2/

The specific stratas and types of activities in which trade as­

sociations engage are too varied to enumerate here. The final report 

of the Secretary of the Temporary National Economic Committee lists 

more than fifty different activities engaged in by the trade associ­
ations operating in 1938.^/ These can roughly be grouped into 

major categories as follows: simplification and standardization of 

procedures and products, industrial research, interchange of patent 

rights, joint advertising, trade promotion, traffic information, 

codes of business ethics, settlement of disputes, cooperative insur­

ance, joint representation before government bodies, labor relations 

activities, interchange of credit information, and collection and 

distribution of statistical information.37/ It can be seen that 

these cooperative activities are of a -type that could be constructive 

and generally beneficial. However, it is also readily apparent

35. Committee on Elimination of Waste in Industry of the Feder­
ated American Engineering Societies, Waste in Industry, New York: 
McGraw-Hill Book Company, Inc., 1921, p. 30.

36. Final Report of Executive Secretary, TNEC, pp. 86-87.

37. lynch, p. 97.
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that “organizations capable of achieving these objectives are fraught 

with the potentialities of social abuses”.It has been the duty 

of the government, within the powers of the existing antitrust legis­

lation, to assure the benefits but deny the abuses which are potentially 

inherent in trade associations. “It is impossible to measure the ex­

tent to which members of trade associations are actually engaged in 

cooperating to serve the public or conspiring against it. The line 

between cooperation and conspiracy is not an easy one to draw. “22/ 

Further, the attitude of the government^/ toward association activi­

ties varies from the encouragement of the Coolidge-Hoover-National 

Recovery Administration type to the fairly energetic attempts which 38 39 

38. lynch, p. 97.

39. Final Report of Executive Secretary, TNEC, p. 86.

liO. In practice, the "attitude of the government11 has been at 
times difficult to ascertain, because of differences of opinion among 
various governmental agencies. For example, in 1922 there was a 
considerable difference between the position of Secretary of Commerce 
Hoover and that of Attorney General Daugherty:

“The Secretary of Commerce was somewhat perturbed by the 
interference of the Department of Justice with his program for 
organizing American industry and making it articulate in a more 
representative way in national counsels, but he must have ex­
perienced little satisfaction in the Attorney General's tentative 
and indefinite pronouncements upon the lawful sphere of trade 
association activity. The chief outcome of the Attorney Gener­
als response to the inquiries of the Secretary of Commerce con­
cerning the 'legitimate cooperative activities’ of "legitimate 
trade associations' was to create a sense of uncertainty and 
distrust in the minds of trade association executives..........

"A sharp and vital divergence of policy has also been 
disclosed, from time to time, between several of the technical 
branches of the government service and the legal departments. 
A number of the federal bureaus have at one time or another 
made to the industries which they serve suggestions or even

abuses%25e2%2580%259d.It
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have been made in more recent years to end their activities in restraint 

of trade in many fields. For example, in 1941 it was possible to write:

Conflict Regarding Proper Antitrust Policy

The period of World War II had the effect of generally relaxing 

the effort to enforce the antitrust laws, as will be noted in the 

next chapter. However, there is no doubt that two distinct views 

of the adequacy of existing antitrust legislation are held. Professor 

Milton Handler, writing on the eve of World War II, reached the conclusion

j-L^-nal Report of Executive Secretary, TMEC, p. $6
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that

On the other hand, Mr. David E. Lilienthal, formerly chairman of the 

Tennessee Valley Authority and of the Atomic Energy Commission, two 

of the greatest government enterprises so far known in history, in 

discussing what he considers the shortcomings of the nation's existing 

æi citrust policies declares :

In conclusion, it can be said that the existing antitrust legis­

lation is such that there is considerable uncertainty as to just what 

comprises "restraint of trade". Ore attitude of government toward 

the enforcement of the antitrust laws has been variable in both in­

tensify aid degree. It is not surprising to find, in such circumstances 

that the individual business man, in considering his own acts in

42. Handler, op. cit., p. 100.

43. David E. Lilienthal, Big Business 
Harper and Brothers, 1953, p. l^ -------- A New Era, New York;
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relation to the antitrust laws, is not always certain as to just what 

is legal and what is not. However, the utilization of the nation's 

productive facilities in such a way as to maximize their output re­

quires that they be viewed as industrial groups rather than as in­

dividual plants. Hi th regard to such groups, it will Le seen in Chap­

ter 3 below that manufacturers were concerned about the legality of 

their participation in then even when encouraged to participate by 

agencies of the federal government.

The effects of mobilization for war upon the industrial structure 

of the nation are considered below in the three chapters of Section 

III. The vast increases in plant facilities and equipment which 

mobilization stimulated are discussed, and the changes in size of the 

participating corporations are reviewed. By the placing of prime 

contracts for munitions, and by assigning priorities for materials 

and equipment which permitted the prime contractors to meet their com­

mitments, the contracting agencies of the government greatly in­

fluenced the nature of the industrial structure that emerge from the 

war. The cooperation of manufacturers among themselves which was 

encouraged by the government was also without doubt an i portant in­

fluence in this regard. One of the important, and as yet unsolved, 

problems of future mobilization planning is to determine how full 

advantage can be taken os tne ore —war existing and war —added industrial 

structures without adverse effects in the sense of increasing the 

concentration of control of economic power.



Chapter 2

Development of Industry-Arny Ordnance Cooperation

in the previous chapter, brief consideration was given to some 

of the changes in the economic system which accompany large-scale 

armament production programs. The urgency which normal ]y attends 

such programs was pointed out, and it was noted that the critical 

time element made mandatory a policy of getting the greatest pro­

duction possible out of the facilities already in existence. Be­

cause maximizing production of the existing industrial structure 

means operating it as one great coordinated entity, the problem of 

organizing industry on such a basis was considered in the histori­

cal light of its antitrust implications. The present chapter will 

examine further the attitudes of government and industry with re­

gard to cooperation in war production, and will trace some of the 

history of the development of such cooperation in World Wars I 

and II.

As was noted in the preceding pages, the experience of the 

United States with industrial mobilization for war in World War I 

began with a period of great confusion, indecision and inefficiency. 

It was not until March U, 1918, when Mr. Baruch became Chairmai of 

the War Industries Board, that the cooperation of government and in- 

27
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dustry in the common task of winning the war finally became com­
plete.^/ In the chaos of mobilizing industry in support of the war 

effort, there was a reluctance on the part of the military supply 

agencies, which controlled the letting of contracts, to accept the 

assistance of civilian experts. Though their procurement activities 

had never before approximated the vast demands resulting from the 

war situation, they displayed reluctance to accept special advice 

regarding them.

An early action of great significance in the field of industrial 

mobilization was the establishing of the Council of National Defense 

on October 11, 1916. This Council was to consist of the six Secre­

taries — War, Navy, Interior, Agriculture, Commerce and Labor. The 

Council was charged, among other responsibilities, with "the coordi­

nation of industries and resources for the national security and wel­
fare".^/ It was also charged with the duty of nominating to the 

President an advisory commission of not more than seven members 

"each of idiom shall have some special knowledge of some industry, 

public utility, or the development of some natural resource, or be 
otherwise qualified"e^/ This Advisory Commission was to assist the 

Council in dealing with five main problem areas: transportation, in­

cluding shipping; mobilization for defense; how to increase domestic

44. James L. Tyson, "The War Industries Board", supplement to 
Fortune, September, 1940, p. 3.

45. Section 2 of Army Appropriation Act, August 29, 1916, as 
printed in Baruch, op. cit., p. 305.

46. Ibid*
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production; provision of information to producers as to government 

needs; and the concentration and utilization of all resources in time 
of need.AZ/

The Advisory Commission was an obvious attempt to provide the 

mobilization effort with advice based on wide experience in fields of 

activity of critical importance to the war effort. The reception of 

the Advisory Commission idea by the military authorities in charge of 

procurement was far from enthusiastic. There was a decided reluctance 

on the part of the majority of army and navy officers to admit that 

actvice could be of ary assistance, and they either ignored 

or were openly contemptuous of suggestions made by the Commission.

Formation of the War Industries Board

The fact that the Commission was solely advisory, coupled with 

the attitude of those who actually had the authority to let supply 

contracts, largely nullified its usefulness. In an attempt to obtain 

a more authoritative, centralized control over purchasing, the Council 

of National Defense set up a Munitions Standards Board, made up of 

six civilian experts and representatives of ihe supply agencies of 

the army and navy. However, this Board had hardly begun operations 

when war with Germary was formally declared, and the Council deter­

mined that a more cohesive, unifying body was needed. Thus five days 

after the declaration of war a General Munitions Board was formed,

47. Tyson, op. cit., p. 3.

48. Ibid., p. 5.
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and empowered to coordinate the buying of the several departments, 

assist in the acquisition of rqw materials, and establish precedence 
of orders.112/ However, authority to enforce decisions was still not 

within the province of this new board, and it, too, was faced with a 

lack of cooperation by the military services. Instead of resulting 

in greater centralization, an opposite tendency manifested itself in 

a sudden growth of committees, bureaus and councils with little co­
ordination.^/

Until July of 1917, the administrative confusion resulting from 

lack of centralized control increased, despite a growing awareness 

on the part of numerous Washington administrators and military of­

ficials that something must be done. The first major result of this 

pressure for improvement was the formation of the War Industries Board 

of the Council of National Defense on July 23, 1917.£1/ This con­

solidated a great number of the existing committees and agencies under 

a single head, but it still lacked a vital element —— the power 

to enforce its decisions. At first this shortcoming was not sig­

nificant, as the military authorities indicated a willingness to 

abide by the Board's recommendations, on all purchasing.^/ However, 

in practice this was not done, and by the end of August, 1917, it was 

apparent that the War and Navy Departments were not routing purchase

119. Baruch, American Industry in the War, op. cit., p. 19.

50. Ibid., p. 20.

51. Ibid.

52. Ibid., p. 23.
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requests through the Board so til at purchases could be made with 

proper regard to available supplies.

This situation of drifting and indecision in the critical matter 

of top direction of procurement for war continued until the following 

March, when President Wilson, in announcing the appointment of Mr. 

Baruch as Chairman of the War Industries Board on March 4, 1910, in­

dicated that the new powers of the Board included control over all 

procurement activities of tne government. Henceforth strong, central­

ized authority was to supplant the loose system of industrial coopéra­

tion which had been the main aspect of operations before that time. 

Rather than merely the powers to suggest and recommend, the Board now 

had the power to coerce.

It was never Mr. Baruch’s policy to antagonize private industry. 

Though he was highly successful in getting industry to cooperate, it 

was done without exercise of his ultimate authority. The great prin­

ciple of operation which the Board followed was that of "voluntary coop 

eration with the big stick in the closet".The activities of 

the Board served to bring industry into willing alliance with the 

ends of the government, and the degree of cooperation and intense 

concentration on the great end of winning brought forth a flood of 

war production far greater than anything the enemy had anticipated.^

53. Ibid., pp. 24-27.

54. Tyson, War Industries Board, op. cit., p. 16.

55. ibid.
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When World War II began, and it became increasingly apparent 

that the United States would become a belligerent, the history of the 

indecision and confusion which attended industrial mobilization in 

World War I was readily available to those interested in the new mobi­

lization problem. It was clear that centralized authority was required, 

even though it might never be exercised by the agency to which it was 

granted. The presence of the "big stick in the closet" could serve 

to inspire a cooperative spirit where without it not any such spirit 

might exist. Accordingly, an Office of Production Management, with 

substantial powers, was set up early in our World War II mobilization, 

being formed on January 7, iPlil. The superseding of the Office of 

Production Management by the War Production Board on January 16, 19^2, 

was attended by an even greater degree of power over the American econ­

omy. The War Production Board was to be castigated by industrialists 

and others, but the great value of its work has not been seriously 

questioned. However, the War Production Board was a force at a high 

level, and necessarily dealt in the "big picture" almost exclusively. 

It, or some comparable type of organization, must always exist as a 

coordinating agency at the top. Yet there is another important level 

au which great things in the way of improving war production can be 

accomplished. This level, much closer to the actual production line, 

is concerned with the actual employment of productive factors on a 

relatively small scale — with planned cooperation among plants making 

a single item or small group of related items. It deals with parti­

cular and narrowly defined production problems, such as specific tools 

for a given operation, the tolerances required or desired on a parti-



cular part of a given piece, and similar matters. It is this type 

of problem which must be solved, and solved wisely, if mass pro­

duction is to be as effective as possible.

The Aray Ordnance Department and Mobilization

For many years prior to World War II it had been the policy of 

the Army Ordnance Department to work in close cooperation with in­

dustry. This Department, which was responsible for the procurement 

of the major share of all munitions used by the military services of 

the United States, had long been deeply interested in mobilization 

planning. Some actual industrial mobilization planning had been ac­

complished between wars in the matter of surveying plant facilities 

to determine their production potential, but shortage of funds had kept 

any extensive program of educational orders and model production lines 

from being undertaken. Despite lack of money, however, contact with 

industry, and statistics and information regarding the potential of 

industry, had been systematically maintained by the thirteen Arny Ord­

nance Procurement Districts into which the country had been divided 

since May, 1922. These Districts were specifically intended to "esta­

blish and maintain a close working relationship with industry and to 

determine just what potential war production capacity existed in case 

need for it arose".^/ Hie relationship between industry and Arny 

Ordnance was intended to be one of mutual understanding and cooper­

ation, so that the capacities and limitations of each would be known 

to the other. During most of the period between wars the Districts

%- T-k,
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had little to offer the manufacturers in the way of contracts for actual 

produc uicm. They recorded the manufacturing processes a company em­

ployed, listed its equipment, and noted the products it turned out. Not 

until 1938, when war was very close, did a few millins of dollars be­

come available for Educational Orders, which had been advocated by ihe 

Arrrry Ordnance Department as a part of mobilization planning since 1928.Ü/ 

For the few companies that could be given such orders, an opportunity 

for some slight profit was offered, but for the great majority of manu­

facturers there were only the incentives of patriotism and the desire 

to make sure of some share of military business should war develop.

Despite lack of actual dollar business, however, the relationships 

of industry and Army Ordnance were most friendly. A sound basis for co­

operative dealing with mutual problems existed because of this friendly 

spirit, and only the circumstances of war were needed to show the value 

of the years of planning.

General Campbell1s Industry-Ordnance Team

The type of relationship envisioned for the Arny Ordnance-Industty 

team can best be described in a statement of policy drawn up by the 

Chief of Ordnance and some of his advisers on June 1, 1942, when a new

Chief assumed his duties to serve for the balance of the war

Authority has been given by the government for the

57. Ibid., p. 22.
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Ordnance Department to take over industrial plants in 
certain instances. The Ordnance Department will not 
take over any industrial plants unless ordered to do so 
by high authority, for the reason that the Ordnance Depart 
ment does not have an adequate staff of trained officers 
to assume this responsibility.

The government has authorized the Ordnance Depart­
ment in certain instances to issue mandatory orders. it 
will not be the policy of the Ordnance Department to issue 
mandatory orders, if for any reason a company is unable 
or unwilling to perform its contract with the Ordnance 
Department, the contract will be canceled. The Ordnance 
Department has no time to waste on trying to force people 
to help win the war.

Every officer in the Ordnance Department will do his 
utmost to secure the complete cooperation, coordination 
and effective performance of contracts with industry, and 
will recognize that our objective can only be attained by 
industry under the guidance of the Ordnance Department. 
The Ordnance Department cannot do the job alone752/

Though not previously stated so specifically, other Chiefs of 

Army Ordnance had long fostered the idea of close cooperation with 

industry, and had worked to make it possible. However, it required 

the fantastically burgeoning munitions requirements of World War II 

to show how great was the necessity for this close coordination of 

the two, and to prove how invincible they were when working together.

The policy stated above was that of Lieutenant General Levin H.

Campbell, Jr., who had long advocated close cooperation between 

business and the military establishment. As the Chief of Ordnance 

after June 1, 19U2, he very quickly added impetus to the concept of 

Industry-Ordnance coordination. His first official act wad to esta­

blish a personal advisory staff of four outstanding business leaders:

58. Ibid., p. 6.
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Bernard H. Baruch, Chairman of the War Industries Board in World War 

I; Lewis H. Brown, President of Johns-Manville Corporation; Benja­

min F. Fairless, President of the United States Steel Corporation; 
and K. T. Keller, President of Chrysler Corporation.^/ At its first 

meeting (June 1, 19^2) this advisory staff drafted a letter which was 

sent to all corporations having contracts with the Army Ordnance De­

partment, and to many of the subcontractors who were furnishing sup­

plies to those contractors. This letter announced the formation of 

the advisory committee and outlined its general purposes. In addi­

tion, it contained the following declarations:

It is a simple statement of fact that for a long time 
Industry has felt that in its dealings with government it has 
in too few instances been able to deal with executives who 
both understood business and were sympathetic and appreciative 
of its accomplishments. Today no business leader could ask for 
more than is now available in the Ordnance Department.^/ 

This attitude of the Army Ordnance Department toward business — 

the concept that industry should do the job and the Ordnance Depart­

ment should find ways to help it do the job — flowed downward from 

the top levels where it was enunciated, and affected every Ordnance 

officer or civilian who found it necessary to deal with Amy Ordnance 

Department contractors. Individuals who were unsympathetic with the 

concept could not carry out their responsibilities property if as­

signed to work with the industrial side of Ordnance Department activi­

ties, and in many cases army officers with excellent records, but

59. Ibid., pp. 3-h.

60. Ibid., p. 8.
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unable or unwilling to adapt to the policy, had to be transferred to 

other assignments. Such a policy was far removed from reliance upon 

coercion to get things done by industry, though authority for coer­

cion existed in law even before war began.

Industry-Ordnance Cooperation Before World War II

Prior to the start of World War II there were instances in idiich 

the Army Ordnance Department deliberately encouraged its contractors 

to cooperate with each other in the interests of the over-all arma­

ment production program. A letter from the Office of the Chief of 

Ordnance written in December, l^O, to the Remington Arms Company 

stated:

In order that the program for National Defense may be 
e^-pedited, you are hereby authorized to engage in a mutual 
exchange of information with the Western Cartridge Company 
on those items pertaining to the proposed Lake City and St. 
Louis Ordnance Plants being built for the United States 
Government, which can be furnished by either party without 
inconvenience or delay to the progress of your work.

Hiis will apply to information on: engineering details 
pertaining to plant construction; personnel requirements for 
plant operation; sources of supply of raw materials; other 
matters of general interest.

It is understood, of course, that there may be items 
pertaining to plant construction or operation of the Lake 
City Plant which you consider to be confidential and which you 
will not care to disclose.£2/

This le u uer was actually a continuation of cooperative efforts 

stimulated*by the Assistant Secretary of War, Mr. Robert P. Patter-

61. C. T. Harris, Jr., Brigadier General, Assistant Chief of 
Ordnance, to Remington Arms Company, Inc., Bridgeport, Conn., Decem­
ber 9, 19110. Letter on file in Industrial Service, Office, Chief 
of Ordnance, Washington, D.C.



son. In a letter to the same munitions contractor written by Mr.

Patterson on October 30, 19^0, he had stated;

(•••..) it was decided that the procurement of equipment 
for the plants which you and the Western Cartridge Compary 
are under talcin g to build for the Government would be materi­
ally expedited if your company would meet with representatives 
of the Western Cartridge Company at Frankford Arsenal to deter­
mine a procedure to be followed by both companies for the al­
location of equipment orders to appropriate machinery suppliers.

_ We are therefore asking that you proceed along these 
lines, and when these plans are completed and aporoved by ap­
propriate Government authority, it is further requested that 
you arrange to cooperate with the Western Cartridge Compary 
in the placing of your purchase orders in such a manner that 
all three plants may cane into initial and full production 
at the earliest possible moment.£2/

Ihis encouragement by Government of cooperation among manu­

facturers to expedite the creation of productive capacity, and of 

productive output, was not peculiarly American. Other nations used 

a variety of approaches to the problem, as will be noted in a few 

examples discussed below.

Attitude in England toward Industry Cooperation

The time element for England, in finding means for increasing 

munitions production, was even more critical than for the United 

States. With much of her munitions stock lost in the defeat of 

France and at Dunkerque, and with serious losses being inflicted on 

her industrial structure by Nazi bombings, it was only to be ex­

pected that great efforts would be made to increase the effective-

. 62. Robert P. Patterson, Assistant Secretary of the Army, to 
Remington Arms Company, Inc., Bridgeport, ^onn., October 30, 19^0 
Letter on file in Industrial Service, Office, Chief of Ordnance. 
Washington, D.C. ’
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ness of her industry. In discussing this matter of accelerating the 

munitions program an American war historian states: "In England the 

problem was effectively met by having experienced manufacturers as- 

sune the responsibility for assisting a new producer with engineering 

and production advice, and with personnel."Éâ/ It was with a know­

ledge of this English experience in his possession that Mr. Patter- 

son called on the various supply arms and services of the United 

States military establishment to arrange for cooperation where con­

tractors needed guidance in getting into production or assistance in 

overcoming difficulties once in operation.^/ Though actively stim­

ulating cooperation among contractors, Secretary Patterson and those 

under him in the War Department acted always within the areas of 

coercive power that resided with the Office of Production Manage­

ment and later the War Production Board. Control by Industry of 

the war program was never instituted in the United States, although 

great effort was made to bring out the best production capabilities 

of the industrialists and their facilities. ”

Control of War Industry in Japan

It was in Japan that the peculiar phenomenon of control of war 

production by industry appeared in striking form. In that country 

the industrialists gained and maintained control of the munitions 

production program.

æaSæSSSWSWS*’
6U. Ibid.
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An Imperial Ordinance, effective September 1, 19hl, 
authorized the formation of Industry Control Associations to 
provide unified control and management of designated industries . 
An association was formed for each major industry, and by 
joint planning with the Government, it was to establish a na­
tional production program for its membership. It was to de­
termine its own production schedules and arrange for its la­
bor, raw material and capital requirements.

A State Minister ordered the formation of a control as­
sociation and appointed its president, but the appointment 
could only be made upon the recommendation of the industry 
representatives. Government might suggest schedules, but 
could not enforce its decisions. The association determined 
the apportionment of production among its own members. Com­
panies within an association competed for available labor, 
materials and capital. There was only voluntary liaison be­
tween associations of different industries, and production was 
not coordinated.6$/

Some Aspects of German Industrial Mobilization

It is not difficult to imagine the confusion, factionalism aid

inequities that developed within the Japanese war economy in the ab­

sence of ary centralized governmental control. The Germans, in their 

approach to the problem, appear to have gone to the other extreme.

Under the Weimar Republic the organization of all in­
dustrial, commercial and handicraft enterprises was developed 
to a high degree. As early as 1880, associations were started 
covering every branch of trade and industry. These were 
joined together into central associations in 1917. Under 
Hitler, membership in these associations became mandatory.

The administration of the Nazi war economy was a natural 
set-up for centralized control. The established chambers 
and entrepreneurial groups were integrated into the Govern­
ment agencies which were responsible for the allocation of 
materials and the control of production. Under the Nazi orin. 
ciple of leadership, these organizations lost their original 
function as pressure groups for their members and became the 
fagents for the state, serving the interests of 
their membersnip only insofar as those interests harmonized

eaca oA the central issues that arose on the economic front." See T. A.
Bisson, Japan's War Economy, New York: Macmillan Co., !9^, p. x.
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with tiie objectives of the state. The enforcement of this prin- 
êiple, "never to act against the wishes of the government of the 
Réich", was assured by the powers of the national agency which 
"could erect, dissolve, or merge entrepreneurial bodies at will, 
or change their constitutions or covenants" .22/

In practice, the German governmental authorities issued their 

instructions through the chairmen of the national entrepreneurial groups, 

who passed them down through the organizational hierarchy. Such a pro­

cedure gave an outward semblance of self-government on the part of in­

dustry to which the Nazis often pointed with pride.The events of 

early 194-2, with the United States actively in the war and the Union 

of Soviet Socialist Republics holding and striking back with consider­

able success on many fronts, convinced the Nazis that their chance for 

a Blitzkrieg was past, and that they must gird for a long war. In 

February, 1942, Albert Speer became Reich Minister for Armament and War 

Production, and he was given wider authority over the military and 

civilian economies than had previously been concentrated in any one 

office. Speer was able to more than double the industrial production 

of Germary during the next two years, despite increasing problems 

caused by bombing attacks directed at industrial installations. His 

methods were numerous, but one is of particular interest in our exam­

ination of the cooperation of manufacturers in time of war.

The major organizational development effected by Speer 
was the formation of Rings and Committees, involving the ex-

66. Notes on the German War Economy, Department of Social 
Sciences, United States Military Academy, West Point, New York, 
1950, p. 1.

67. Ibid., p. 2.



tension of the so-called principle of ’’self-responsibility 
of industry inspired by patriotic devotion”.

She Committees were organizations placed in charge of 
end item programs (guns, tanks, etc.), while the Ring organ­
izations were placed in charge of the production and distri­
bution of component programs (ball-bearings, gears, bolts, etc.). 
Representatives of the leading tank producers, for example, 
would constitute the Tank Committee while the Bearing Ring 
would consist of members of the bearing industry.

The personnel selected to serve on the Rings and Commit­
tees were usually the young, aggressive technicians in the in­
dustries concerned. The chairmen were usually chosen from the 
technicians representing the most efficient industries. These 
Committees and Rings were given wide powers in their respective 
fields and their energetic efforts contributed largely to the 
threefold increase in production in 19^3 and 19h.li.08/

Arny Ordnance Industry Integration Committees Appear

It is interesting to note what was taking place in our own War 

Department at approximately the same time that Albert Speer was organ­

izing his Committees and Rings. Writing of a period some months be­

fore his appointment as Chief of Army Ordnance, when he was in charge 

of creating new facilities for the production of munitions, General 

Campbell states:

The thirteen Ordnance Districts were doing an excellent 
job in starting and expediting production, wherever possible, 
in the hundreds of plants in their respective areas, and this 
production covered practically every Ordnance item. It was 
W belief, however, that the demonstrated ability of Industry 
had not yet been applied in full force to the multi-billion­
dollar war production program. It seemed to me that there 
had to be some kind of organization within industry itself 
that would make possible the concerted application of indus­
trial knowhow to the thousands of engineering and production 
problems that were clamoring for solution twenty-four hours 
a day. Bottlenecks had to be smashed. Bureaucratic paper 
work had to be cut to a minimum. The nation’s existing pro­
ductive capacity had to be utilized without delay. The Ord-

68 , Ibid., p. 2.
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nance Districts were "vertical" organisations, covering all 
items by area; the Industry Integration Committees, as I 
visualized them, had to be "horizontal" in nature, covering all 
areas by item. $2/

The industry integration committees contemplated by General Camp­

bell were soon brought into being. Beginning with the formation of 

the Mechanical Time Fuze Committee on April 29, 1942, Ordnance In­

dustry Integration Committees were quickly formed for almost every 

major item. On V-E Day there were 82 committees functioning, cover­

ing 162 types of Ordnance equipment and combining the efforts of 

1,527 prime contractors and approximately 10,000 subcontract pro­

ducers

Details of the composition and functioning of Industry Integration 

Committees will be discussed in a later chapter, and will not be fur­

ther developed in this one. At this point, however, a summary of 

some of the significant aspects of the background of integration com­

mittees will be presented.

Experience in World War I had indicated that a modern industrial 

x economy organized for war mg.st have direction by a centralized author­

ity with coercive power. It had also shown, however, that where such 

coercive authority was in existence, it was possible to accomplish the 

war production mission best in an atmosphere free from the suggestion 

of coercion. The period during World War I when the War Industries 

Board achieved its smoothest and most effective functioning was ex-

69. Campbell, Indu s try-Or dnan ce Te am, p. 119.

70. Ibid., p. 118.



actly the period when the spirit of cooperation between industry and 

the governmental agencies responsible for war production was most in 

evidence.

Between wars there was a definite effort made by those inter­

ested in industrial mobilisation to keep intimate and friendly re­

lationships with industry in escistence. Though seriously hampered 

by lack of funds, the contacts That were established and maintained 

did much to facilitate conversion to war production when such a con­

version became necessary.

We have noted that as World War II came to Great Britain, the 

governmental officials there encouraged manufacturers to help each 

other with conversion problems, and requested the older and more ex­

perienced manufacturers to give to the newcomers wholeheartedly and 

without reservation all possible assistance in getting into production 

quickly.

By late l^O, when to many Americans it became obvious that the 

United States would soon enter the war, we find various high officials 

in the War Department actively encouraging cooperation by manufact­

urers in the defense production program. Soon after war was declared 

we find the Amy Ordnance Department, which is the part of the military 

establishment having the responsibility for the greatest portion of 

munitions production, deliberately organizing committees of manu­

facturers for the specific purpose of cooperation. Meanwhile our 

major and most powerful enemy, set back in Russia and facing the im­

pact of the entry of the United States into the war, decides to improve 



the efficiency of its war production system by deliberately attempting 

to get greater and more effective cooperation of industrialists among 

themselves.



Chapter 3

The Legal Basis for Integration Committees

In Chapter 1 some of the economic aspects of war production 

were considered, and the critical nature of the time element was 

discussed. It was noted that speedy attainment of a high rate of 

armament production depended to a great extent on organizing the 

nation’s existing industrial plant on the most effective basis pos­

sible. Such organization demanded a degree of mutual cooperation 

among industrialists so great that it posed serious problems under 

the antitrust laws of the nation, and those laws were briefly re­

viewed . In Chapter 2 some of the history of industry-government 

cooperation in armament production was discussed, and it was noted 

that in both World War I and World War II it became the policy of 

the government to actively encourage such cooperation.

The fact that various individuals holding important govern­

mental positions in the defense establishment were convinced that 

cooperation among manufacturers must be encouraged in the national 

interest did not of itself free those manufacturers from possible 

prosecution under the existing antitrust legislation. The Attorney 

General of the United States was charged with enforcing the antitrust 

laws, and there was considerable reluctance on the part of manufactur­

ers to participate in conferences which had as their purpose the 

46
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allocation of orders, curtailment of civilian-type production to in­

crease defense production, the establishment of priorities, and simi­

lar ends unless formal approval of such participation was given by 
the Attorney General.il/ As they had in the 1920s, manufacturers 

felt uncertain as to which part of the government they should be­

lieve

The Attorney General's Statement of April 19^1

Die uncertainty of the situation led to an indication of policy 

by the Attorney General in a letter written to the General Counsel 

of the Office of Production Management in April, 1941. This letter 

specified certain limitations within which cooperation would be toler­

ated without prosecution under the antitrust laws. Because of its 

significance, a major portion of this letter is quoted below:

(•••••) it is obvious that in the present emergency acts 
performed by industry under the direction of public authority, 
and designed to promote public interest and not to achieve 
private ends, do not constitute violations of the antitrust 
laws. In these circumstances, the Department of Justice re- 
cogni7.es that business interests which are asked to comply 
with public plans for increasing production ani preventing 
inflation are entitled to the cooperation of agencies of the 
Government in eliminating any uncertainties which may exist 
as to the application of the antitrust laws to their activi­
ties.

Accordingly, this Department has formulated a policy 
which it proposes to follow in its relations with the Office 
of Production Management and the Office of Price Administra-

71. Small Arms Ammunition: A History of an Industry 1918-1944, 
Washington: Ammunition Branch, Small Arms Division, Office of the Chief 
of Ordnance, 1945, I, 350-351.

72. See Footnote 40, p. 23 of this study.

General.il/
cogni7.es
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"tion and Civilian Supply and with all industries or contractors 
acting in compliance with the orders or requests of either of 
these organizations. The important points of this policy are:

Meetings of the industry with the Office of Production 
Management and the Office of Price Administration and Civilian 
Supply or their representatives are not illegal. Industrial 
committees may be formed at the request of the Office of Pro­
duction Management or the Office of Price Administration ani 
Civilian Supply to work with representatives of such offices 
on problems involving defense. There will be nothing unlawful 
in the industry cooperating in the selection of its represent­
atives or in selecting members for committees, or in the acti­
vities of such committees provided they are kept within the 
scope of this letter.

Questions as to whether there is a need for such a 
committee, and if so, how it shall be chosen, and by whom con­
stituted, shall be the sole responsibility of the Office of Pro­
duction Management or the Office of Price Administration aid 
Civilian Supply. This Department will not participate in these 
decisions beyond the suggestion now made that any such commit­
tee should be generally representative of the entire industry 
and satisfactory to the Office of Production Managene nt or the 
Office of Price Administration and Civilian Supply.

Acts done in compliance with the specific requests 
made by the Office of Production Management or the Office of 
Price Administration and Civilian Supply and approved by their 
General Counsel in accordance with the procedure described in 
this letter will not be viewed by the Department of Justice 
as constituting a violation of the antitrust laws and no pro­
secutions will be instituted for acts performed in good faith 
and within the fair intendment of the instructions given by 
the Office of Production Management or the Office of Price Ad­
ministration and Civilian Supply pursuant to this procedure-73/

It is clear from this letter that almost eight months before the 

United States entered the war the attitude of the Department of Justice 

toward cooperation of manufacturers in the national interest was friend­

ly , and that the value of such cooperation to the defense program was

73. Small Arms Ammunition: A History, op. cit., 11, 366-369.



believed sufficient, to permit a relaxation of the antitrust laws. 

Actually, the Attorney General’s letter had the effect of cloaking 

with legality certain actions already taken, and of encouraging other 

cooperative activities in the year that followed.

Ordnance Requests Authority to Form Committees

As the mutual exchange of information among manufacturers, and 

at meetings and conferences of civilian and military governmental of­

ficials with manufacturers, increased through the balance of 19bl and 

into 19h2, there grew up a desire for a more definite and clear-cut 

statement of authority for cooperation. In addition, there was a de­

sire on the part of the Amy Ordnance Department for a considerable 

extension by interpretation of the area of legality with regard to 

cooperation by manufacturers in the form of specifically organized 

committees. In accordance with the policy outlined in the Attorney 

-e..er^l’ s ^e u uer, this desire was made known in a formal request on 

" '—- 29, 19b2 sent to tne Chairman of t^e War Production Board 

'which had meanwhile succeeded the Office of Production Manage- 

ment) by General Campbell. Enclosing a copy of the Attorney Gen-
7 ) /

r5 le tter 01 exactly a year before, General Camnbe 11 re—

■u-es<Æâ authority to form committees mane up of manufacturers hold— 

xriy Ordnance contracts. Some important extracts from this 

letter are presented below.

It is deemed essential by the Ordnance Department in 
order uo attain tne maximum production of certain items of 
Or-nance supplies ano materiel from available facilities, to

7b. See note 73.
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set up under my direction and chairmanship a number of com­
mittees to be composed 6f qualified persons, generally repre­
sentative of the contractors engaged in the manufacture of 
such Ordnance supplies and materiel.

The purposes of such committees shall be to provide for 
the interchange between contractors of information regarding 
production techniques and processes; to consider and make re­
commendations with respect to problems of production and sup­
ply of materials and components; and to consider and recommend 
measures for the best integration of the facilities of the sev­
eral manufacturers so as to attain maximum efficiency in the 
utilization of such facilities. (..........) Generally, the pur­
pose will be to make commonly available to each manufacturer 
the benefit of the production experience and techniques of all 
manufacturers in the group, and so to integrate the facilities 
of the group as to attain maximum production in the shortest 
possible time.

The contractors1 representatives on the committees will 
act solely under the direction and supervision of the Ord­
nance Department and will be limited in their functions to 
the collection, correlation and analysis of information and 
to the making of recommendations to the chairman of the com­
mittee with respect to action to be taken related to the pur­
poses described above. All decisions and directions that 
action be taken will be made by the Ordnance Department.

(..........) It is urgently requested that you indicate
your approval of the creation and operation of sucn committees 
or in the event you deem such action to be necessary, you 
obtain proper clearance of such activities from the Depart­
ment of Justice.^2/

General Campbell’s letter was immediately transmitted to the

Attorney General by the General Counsel for the War Production 

Board, with a covering letter summarizing the desire and intent ox 

the Army Ordnance Department. By return letter the Attorney Gen­

eral granted approval of the proposed action:

I approve the general character of the action and assure 
you that the policy described in the Attorney General’s letter 
to you of April 29, 19kl, will in all respects be applicable

75. Ordnance Procurement Instructions $6, Washington: Office 
of the Chief of Ordnance, 19L-2, p. 56A1.
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to the information and activities of the proposed committees 
in accordance "with the program described in your letter and 
the accompanying document.xs/

Statutory Authority for Committees Enacted

The statement by the Attorney General that he gave general ap­

proval to the committee concept did not satisfy the prospective in­

dustry committee members. The contents of the letter did not appear 

sufficient, in their minds, to protect a committee member in the event 

that he was charged with an antitrust law violation as a result of 

his committee activities. Such protection could only be obtained by 

the passage of new legislation. This was provided on June 11, 19^2, 

when the Small Business Mobilization Act of 19^2 was enacted.TL/ in 

Section 12 of that Act Congress established the basis for the legal 

protection desired by business:

"Whenever the Chairman of the War Production Board shall, 
after consultation with the Attorney General, find, and so 
certify to the Attorney General in writing, that the doing of 
any act or thing, or the omission to do ariy act or thing, by 
one or one persons during the period that this section is in 
effect, in compliance with any request or approval made by the 
Chairman in writing, is requisite to the prosecution of the war, 
such ac o, cuing or omisiion shall be deemed in the public inter­
est and no prosecution or civil action shall be commenced with 
reference thereto under the antitrust laws of the United States 
or the Federal Trade Commission Act.78/

Pursuant to this authority, Mr. Donald M. Nelson, Chairman of the 

War Production Board, executed a certificate to the effect that he 

approved the program oi the proposed committees, as originally out­

lined by General Campbell's letter of April 29. His approval

76. Ibid., p. 56A2.

77. P. L. 603, 77th Congress.

78. Ibid., Section 12.
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included "committees and members thereof already functioning under 
this program as well as those hereafter established".79 Upon re­

ceipt of Mr. Nelson's favorable certificate tte Attorney General, 

Mr. Francis Biddle, replied by letter dated September 9, 19U2, de­

79. Ordnance Procurement Instructions 56, paragraph 56.218.1

80. Ibid., paragraph 56,218.2.

81. Ibid., paragraph 56,218.3.

claring:

This exchange of official communications by Mr. Nelson and hr

Biddle, pursuant to the legislation to ^iich they made reference, 

provided firm legal assurance for committee members that they could 

participate in committee activities without becoming subject to pro 

secution under the antitrust laws for their committee activities. 

In effect, they were assured that, so long as they complied with the 

rules and procedures established by the Army Ordnance Department for 

the functioning of the committees, no prosecution or civil action 

could be commenced under the Sherman Antitrust Act or the Federal 

Trade Commission Act for acts or omissions of members of Amy Ord­

nance Industry Integration Committees arising out of and in accord­

ance with the program for such committees.^i/

Industry Continues to Worry about Legality

Despite the sweeping protection inherent in the actions taken
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by Congress, the War Production Board and the Attorney General, points 

of doubt were raised by various manufacturers. For example, at the 

meeting of the committee for the Bomb Nose Fuze MHO on October 27, 19U2, 

one manufacturer asked that a policy be established for immediate noti­

fication of committee members in the event that the War Production 

Board should withdraw its finding that the committees were necessary 

to the prosecution of the war. An extract from the committee minutes 

will serve to indicate this wariness on the part of industry.

Mr. Errig: Gentlemen, as we all know this mee uing was called 
to order as set forth in Circular 105 by the Office 
of the Chief of Ordnance. (.) Is there any
question?

Mr. Ammon: Well, I’d like a definite understanding with WPB 
that if they should withdraw this — notify the 
Attorney General of the withdrawal of this situ— 
ation that we get notice at the same time. Frank­
ly, I'm scared to death of the Attorney General’s 
Office in regard to any business organization and 
there’s no provision in this but what would prevent 
them — him — notifying the Department of Justice 
that this committee wasn’t functioning and if we 
go ahead without it there’s trouble.

Mr. Wittstein: You admit that you can land in jail, anyway, 
don’t you, Ammon.

Mr. Ammon: That’s all right, but I dislike not to do it when 
I can see it in front of me.££/

This tendency on the part of various industrialists to fear pos­

sible prosecution was overcome in some degree by the manner in which 

each committee was made up. For every committee, both the chairman 

and the deputy chairman were arey officers. A so-called "assistant

82. Minutes of Meeting of Bomb Nose Fuze MHO Industry Integra­
tion Committee, held at Peco Manufacturing Company, Philadelphia, Oct­
ober 27, 1942, p. 1. On file in Historical Section, Office of the 
Chief of Ordnance.
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chairman" was the highest representative of industry on the commit­
tee, and he was appointed by an army officer &/ The chairman of the 

committee was fully responsible for its actions, and the committee 

could act only through its arry representatives.^/ That this situ­

ation was understood and appreciated by the manufacturers can be noted 

from the following statements which were made at the meeting of the 

Bomb Nose Fuze Committee cited above:

Mr. Atherton: I believe it is the general set-up that if any­
one goes to jail it is the Ordnance Officer.

Captain Hoffman: Yes, that's right.

Kr. Atherton: In other words, if you get all the official acts 
' * handled by somebody in the Army then they can

throw him in jail instead of you. I don't know 
if it works thau way or not but I think that is 
the intent.

Mr. Ammon: Well, I think the intention is good, but the
question is, is somebody going to remember it 
three years from now?h£/

in actual practice, fears that the activities of the committee 

members might be such as to lead to prosecution under the antitrust 

laws were not supported by any cases of alleged violation of those 

laws by committee members. The committees appear to have functioned 

smoothly within the framework of regulations and instructions established 

by the Army Ordnance Department, and when need for their activities was 

no longer justified by the production situation of their particular item,

33, Ordnance Procurement Instructions ^6, paragraph So,10h.l.

81:. Ibid., paragraph f>6,10^.2.

35, Minâtes of Meeting of Bomb Nose Fuze Committee, op. cit., p. 2. 



they were placed in an inactive status. As early as 19h3 mary cemmit- 

tees were being placed on an inactive basis because the production 

situation with regard to their item was no longer critical. Simul­

taneously new committees were being formed to expedite the production 

of other items upon which the spotlight of urgent need had suddenly 

fallen. The general process for terminating committee activities will 

be further touched upon in a later chapter.



Chapter 4

The Term » Integration11 as Applied to Ordnance Committees

In the previous chapters we have considered some of the economic 

problems arising in an economy embarked upon large-scale armament pro­

duction, and have discussed the need for organizing the econony in a 

manner which conflicts with the antitrust legislation of the nation. 

We have pointed out the reluctance of business men to organize in ways 

which might be declared objectionable under the antitrust laws, and 

have observed the manner in which a special relaxation of the laws, 

within defined limits, was effected in an effort to foster construct­

ive cooperation among manufacturers. In the present chapter we will 

scrutinize one device employed to stimulate such cooperation — the 

Army Ordnance Industry Integration Committee — and will indicate its 

place in the industrial program.
The "Bottleneck" Problem in Mass Production

One of the great weaknesses of the mass production process is the 

fact that a completed item can only be produced when all of its com- 

oonent parts arrive at the assembly point together, or are on hand 

there. For lack of ary one of thousands or tens of thousands 01 parts, 

a comolicated machine of war such as a tank or an airplane can remain 

unfinished in the assembly plant, clogging operations and generally 

unbalancing the long productive chain that has brought it that close 

to completion. It is the case of the biblical Lost Sheep — the one

56
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part that is lacking becomes the center of all attention and emphasis. 

Finding a way to provide the missing part means finding a way to re­

lease a flood of production that is otherwise frozen.

This problem was recognized by one observing economist as having 

serious effects on munitions production during World War I. Writing of 

the situation, Dr. Harvey A. DeWeerd declares:

(...........) this lack of balance and control seemed the prin­
cipal reason for limited production. Tremendous production, 
was achieved on components easy to produce; limited production 
was reached on the more difficult components; and the total of 
complete units depended on the component produced oy uhe smallest 
number. Thus artillery units were generally restricted.in the . 
output of carriages and recuperators;22/ shell production, parti­
cularly in trie high explosive types, was limited by the small , 
production of boosters^/ The military effectiveness.of the machine 
gun Tiro gram was limited by the small production o± tripods._j 

It was primarily to improve the over-all total of production by a 

better distribution of the amounts of component parts produced that led 

the Army Ordnance Department to organize industry integration committees.

One early official answer to the question, "Why integrate?" read as 

follows:

Integration of an industry balances the production, wi th 
the result that the desired production is obtained with a mini­
mum facility requirement. The skill and knowledge Ox the large 
manufacturer is made available to the newcomer or the small 
manufacturer bringing him into full production in the shortest 
possible time. There is made available to the Ordnance Depart­
ment on short notice complete information as to the productive 
capacity of the industry, its inventory of parts and material, 
and there is made possible rapid changes in production rates

86. "Recuperators" are part of the recoil system of an artillery 
piece, causing the piece to return to battery or "recuperate".

87. "Boosters" are small charges of explosive more sensitive than 
the main charge which are employed to set off the main charge.

88. Harvey A. DeWeerd, Production Lag in the American Ordnance 
Program, 1917-18, PhD dissertation, University of Michigan, cl936, p. 25°.
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to meet the requirements of the using services.—27 

A Limiting Definition of "Industry"

It "will be seen from the above citation that the term "industry" 

is used in a narrow and restricted sense, referring only to manufact­

urers producing a single item, or a very small group of closely re­

lated items. The entire Ordnance industry integration committee pro­

gram was based upon this concept of industry, and in no case did an 

integration committee attempt do deal with the problems of the "am­

munition industry" or the "artillery industry" in the broad sense which 

the word ordinarily connotes. Industry integration committees were 

formed on this basis from the very first, as exemplified by the organ­

ization of the Mechanical Time Fu^e Committee on April 29, 19^2. This 

committee, the forerunner of all others, was comprised of seven manu­

facturers holding prime contracts for the production of this parti­

cular artillery fuze .22/ These manufacturing concerns were in no 

case primarily engaged in the manufacture of artillery fuzes as a 

normal pursuit, and in almost every instance produced a variety of 

other products. Their participation in a committee which was limited 

to consideration of problems related to a single item greatly res­

tricted the significance of that committee’s activities insofar as the 

general policies and operations of the contracting corporations were

89. Ordnance Fiscal Circular No. 105, Washington: Office of the 
Chief of Ordnance, 22 August 1942, p. 1.

90. Eclipse Machine Division of Bendix Corp., Frankford Arsenal, 
Eastman Kodak Co., Elgin Watch Co., National Cash Register Co., Borg 
Products Compaq (of Delavan, Wisconsin). See: H. P. ^awson, Project 
Supporting Paper No. 14, November, 1945, Mes. in Historical Section, 
Office of the Chief of Ordnance, p. 14.
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concerned. Committee participation on such a basis would tend to focus 

attention closely on a narrow portion of their productive output, but 

would in no way concern large segments of their operations. This nar­

rowing of the field of integration committees was deliberate. The 

regulation governing the appointment of the assistant chairman of a 

committee (who was the ranking industrial member of it) specifically 

stated that "the assistant chairman must have production experience 

with the item to be integrated by the committee"/ Thus the appoint­

ing authority was required to select for the ranking civilian spot on 

the committee a man who had particular knowledge of a specific item, 

though he also probably would occupy a fairly important production 

position in the general activities of his corporation. Such indivi­

duals were caused to focus their attention on relatively restricted 

fields by the committee device, and by this very fact the committees 

were less open to suspicion as possible abuses of the intent of the 

antitrust policies of the government.

How Production is Increased by Integration

Bearing in mind that by "industry" we mean only manufacturers 

engaged in producing a particular item, and that the item may actu­

ally be produced in a small portion of the plant of some large manu­

facturer who was turning out a variety of other civilian and military 

items, let us see how the integration of industry could be made to re­

sult in greater production than we could achieve without it.

91. Ordnance Procurement Instructions ^6, paragraph ^6,104.1.
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Let us assume that our "industry” consists of three companies 

which are all manufacturing a particular finished item which is an 

assembly of four different parts. We can indicate the daily production

capacities of these three producers in tabular form as follows

Manufacturer Part 1 Part 2 Part 3 Part 4

Company A 20* ho 26 32

Company B 5o* 54 60

Company C 37 26* 4o 35

From these capacity figures it can readily be seen that in his pro­

duction of completed items, Company A is limited to a daily total of 

20, as he can only turn out 20 of Part 1 each day. Similarly, daily 

production of finished items by Company B is limited to 50, for he 

makes only 50 of Part 2, while daily production of Company C is limit­

ed to 26, as that is all of Part 2 that the company can produce. The 

total production of the three manufacturers is the sum of the limiting 

total of each, or 96 completed items, and each has excess parts which 

cannot be assembled into finished items because something is lacking 

for the complete assembly.

If we now consider these three companies as a combined operation, 

and ship parts that are excess at one plant to another that is experi-

encing a shortage of that part, we get the following result:

Part 1 Part 2 Part 3 Part 4

20 4o 26 32
55 5o 54 60
37 26 4o 35

Total Parts 112 116 120 127

Considering the component parts production on a combined basis, we are 
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now able to turn out a total of 112 completed assemblies each day, 

as that is our limiting total. Thus without any increase in plant 

capacity, and with no modifications of any of the production lines, 

we are able to increase out finished item production by some six­

. 92/ 
teen percent.—

Other Typical Improvements through Integration

Such obvious gains from integration as the exchange 01 parts 

are only the beginning. Pooled knowledge of materials supplies on 

hand, improvements in production processes, and technical advice and 

assistance with specific operating problems were also highly effect­

ive methods of increasing production without direct plant expansion, 

and all were included in the concept of integration. The Remington 

Arms Company, in reporting on its contribution to the war effort, 

states that "technical information on all Remington processes, develop­

ments, engineering work, designs etc. was made freely available to 

the Government and all members of the industry”/

In the case of Remington, one of the old-line manufacturers Ox 

small arms ammunition, this meant giving to its traditional competi­

tors, such as the Western Cartridge Company and the Federal Cartridge 

Company, information which would normally be considered in the cate­

gory of trade secrets. Further, it meant exposing to new contractors

92. The above discussion is primarily based on material in 
Campbell’s Industiy-Ordnance Team, op. cit., p. 127.

93. in Abundance and On Time, 1939-1943, Bridgeport: The Reming­
ton Arms Company, Inc., 1944, p. 29.
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in the small arms ammunition field, such as the Kelly Springfield Tire 

Company, the entire range of operating knowhow that had been acquired 

through years of no mal operation. The dangers, from the peacetime 

competitive point of view, of introducing riph and energetic corporations 

to new fields of prbduction are readily apparent. However, the type of 

cooperation resulting from committee functioning was such that not only 

were technical and engineering assistance freely exchanged, but actual 

training of employees for other producers in the field was under­

taken by the more experienced manufacturers on a large scale. For ex­

ample the Remington Arms Corporation, at government request, trained 

approximately a thousand supervisory employees for other contractors.21*/

The industry integration committee program, from its earliest be­

ginnings, envisioned a very unselfish attitude on the part of manufact­

urers toward the divulging of their knowhow and trade secrets. The 

exchange of information as to methods, including specific production 

operations, technical specifications, and similar basic production mat­

ters, was expected of all members, and the older and more experienced 

producers were particularly responsible for making known to the new­

comers in the industry whatever they could that would be of value.

In the case of such basic information as patents, there was no 

question of the existence of coercive power to assure their use in the 

national war effort.

Ever since 1918 the United States Government has had the 
right to use, or have used for it, any patented invention — the

9L. Ibid., p. 27.
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patentee’s sole remedy being to sue for reasonable compen­
sation in the Court of Claims.22/

This granting of the right to use patents was, in practice, often done 

gracefully. In the case of the Remington Arms Company, the leading 

small arms ammunition producer both in peacetime and in war, the com­

pany "licensed the Government and all manufacturers designated by the 

Government, without charge, under all Remington patents and know­
how" /

Not all committee members were enthusiastic about this ready ex­

change of knowhow in the early days of the committees. The assistant 

chairman of the Director Committee, in his brief history of that 

committee, states :

there was some reluctance on the part of one or two in­
dustry representatives to cooperate fully and to freely divulge 
their methods of manufacture. this gradually disappeared and° 
by the latter part of 191i2 the industry representatives seeming­
ly felt free to give and request information from others.22/ " 

It is highly probable that the willingness of the old and experi­

enced firms to divulge information to the new contractors setting up 

in their field varied considerably according to the type of experience 

which the newcomer brought with him. When the Quaker Oats Corporation 

became operating contractor for a bomb-loading plant, or when the Coca 

Cola Corporation did likewise for a propellant powder-bag loading

95. Roger S. Hoar, "Patents and National Defense", Army Ordnance, 
September-October 191i6, pp. 161-162

96. In Abundance and On Time, op. cit., p. 29.

97. W. A. Davidson, History of the Director Industry Integra­
tion Committee, Mss. in Historical Section, Office of the Chief of 
Ordnance, cÏ94^ p. lu
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plant, it is unlikely that their entry into a new and highly differ­

ent field of industrial activity was viewed as a likely menace to 

peacetime competition. Yet when major industrial concerns such as 

Chrysler, already most familiar with metal fabrication, or United 

States Rubber Company, which had already manifested an interest in 

fields outside that of rubber, are given substantial contracts for 

the production of small aims ammunition, it would be reasonable to 

suspect some reluctance on the part of the oldtimers in giving up the 

secrets which they had acquired through the years. However, no evi­

dence of this reluctance has been found in the histories of the com­

mittees.

From the experience with industry integration committees in World 

War II, it appears that almost from the first the industry members em­

braced the committee idea willingly and in good faith. Though there 

was doubtless some holding back and distrust, the general effect was 

one of sincere cooperation toward the end of greater total production. 

As one manufacturer-member put it:

In the final analysis, as this was an opportuni.ty for the 
old manufacturers to get together and discuss their problems, 
it was also an excellent means for the new manufacturers to get 
an overall view of the various groups of old manufacturers and 
their problems, thereby avoiding the necessity of working out 
problems which previously had caused delays due to time required 
for development work.22/

98. W. E. Paris, Operating Manager in Charge of Manufacturing, 
Willys-Overland Motors, Inc., to Brigadier General R. E. Hardy, Office 
of the Chief of Ordnance, July 9, 1945. Letter on file in Historical 
Section, Office of the Chief of Ordnance.



Chapter S

The Formation of Integration Committees

The preceding chapter described the industry integration commit­

tee as a device for increasing armament production without expanding 

plant facilities. The present chapter will discuss some of the back­

ground and development of the committee idea, and will describe the main 

features of committee organization and operation.

As we have indicated previously, the first integration committee to 

come into formal existence was that for The Mechanical Time Fuze MI43. 

By April 19h2 it had become apparent that the requirements for this 

fuze, which was designed for use on almost all antiaircraft artille ly 

projectiles, were so great that some very effective means of quickly 
99 / increasing production must be found. General Campbell^' assigned a 

civilian expert on fuze production the task of visiting the seven 

manufacturers holding fuze contracts "to find out if integration was a 

practical solution of our problems".299/ Obis expert carried a letter 

of introduction which stated that his mission was "to secure a better 

coordination as between various manufacturers of the army mechanical

99. In reminisafag about the origin of the integration committee 
idea during a discussion with the writer in May, 1953, General Campbell 
said that one morning in April, 19h2, he was worrying about the mechan­
ical time fuze problem while shaving. He suddenly asked himself: Why 
not treat the different manufacturers as if they were all plants under 
the same head, and shift tools, skills, materials and parts accordingly?

100. Campbell, Industry-Ordnance Team, op. cit., p. 122.
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time fuze and to assist them in any way possible in increasing their 

produc tion” ,251/

Cal 11 ng the First Meeting of an Integration Committee

The report made by the expert as a result of his tour endorsed the 

idea of integration as a practical means of increasing fuze production. 

Accordingly, on April 27, 19h2, General Campbell wrote to the seven 

fuze manufacturers as follows:

With respect to your contract for mechanical time fuzes 
and contracts for parts or components thereof with other suppli­
ers to the government of mechanical time fuzes, it is desired 
to increase the overall production of such fuzes without ibhe 
necessity of increasing the number of manufacturers of fuzes 
with consequent increase in preparato ly costs to the nited 
States, and, of even greater importance, time.

For this reason, acting under full and proper authority, 
the Ordnance Department desires that your company appoint suit­
able representatives to a committee, of which I will be chairman, 
to meet initially at Elmira, hew York, at 9:30 a.m., April 29, 
l^2. The purpose of this committee will be to collect and an­
alyze information and make recommendations in order to integrate 
all manufacturers of such fuzes and all suppliers of parts and 
components of such fuzes into an industry for the greater out­
put of fuzes and for a decreased cost to the United States.

(..........) In the integration of the mechanical time fuze
industry, parts, material, engineering information, production 
information, tools, equipment, and, in fact, all elements — 
both material and personnel — will be placed by the chairman 
of the committee at the disposition of any and all manufactur­
ers in the mechanical time fuze industry without let or hind- 
ran ce'

Here the major intent of the committees — to get more production 

out of the facilities and means already in existence — is clearly

101. Ibid. The expert was Mr. Roy T. Hurley of the Eclipse 
Machine Division, Bendix Corporation.

102. Ibid., p. 123.
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expressed. That in getting more by integration the rates of production 

must necessarily increase, and that the ultimate result of integration 

would be a cheaper unit cost, were also stressed. To calm, as much 

as possible, any fears that might arise in the minds of manufacturers 

about the possible legal aspects of their proposed cooperation, it was 

declared that necessary authority for encouraging such cooperation was 

in existence. As a matter of fact, that authority was officially re­

quested by a letter dated on the day tte first integration committee 

meeting was held — April 29, 1942.W The committee actually was 

organized and functioning effectively long before any final legal pro­

tection of its members was passed.

Formally organized on April 29, the committee met the next day to 

discuss collective capacities and inventory positions on the 102 com­

ponent parts of the fuze.W Such information was the basic data of 

integration, and without it nothing could be accomplished. At this 

first meeting General Campbell acted as chairman, aid the members of 

the committee who came as representatives of their companies were 

"executives with power to make decisions and manufacturing personnel 

connected with fuzes".It was intended to be a down-to-earth 

meeting where practical remedies for production problems could be of­

fered, and the contractors could commit themselves to action. They 

had been told what type of information to bring with them:

103. See citation No. 75, this study.

10U. Dawson, Project Supporting Paper No. l^, op. cit., p. ill.

105 Telegram from Industrial Service, Office of the Chief of Ord- 

the Chief of Ordnance.
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It is requested that a tabulation be prepared and presented 
at the meeting giving present and projected daily output of each 
individual fuze part. Ihe primary purpose of the meeting is to 
put all manufacturers into early assembly by an integration of 
the industry through a proper interchange of parts and realign­
ment of individual part manufacturing capacities both of prime 
contractors and suppliers of parts. Please prepare and present 
tabulation showing numbers of finished parts on hand, raw mater­
ials in stock and on order with delivery schedules, list of sub­
contractors supplying parts wi th quantities, capacities and sche­
dules. 106/ *

This first industry integration committee meeting was unique in that it 

was chairmanned by General Campbell, the main force behind the integra­

tion committee idea. Within 31 days he was to become the Chief of Army 

Ordnance, and though his interest in the committees would be enthusiast! 

cally maintained, his more demanding position would make such a direct 

relationship with them impossible. In any event, it is probable that 

this sort of personal participation by top Ordnance military personnel 

was only need to get the committee idea into being.

The Small Arms Manufacturers' Production Committees

Some ten weeks after the first meeting, when another committee of 

the same general type was formed, a fairly definite organizational con­

cept existed. In July 19h2 it was proposed that a "small aims manu­

facturers' production committee" would be formed "to integrate the 

facilities of the industry in such manner as to attain maximum pro­

duction in the shortest possible time"

106. Ibid.

107. Small Arms Ammunition, A History,op. cit., 11, 300.



69

At the organizational meeting of this committee in New York City 

on July Ik, 19Ü2, a fairly detailed description of the organization 

and its purposes was circulated. According to this document:

The membership of this committee shall consist of two Ord­
nance officers to serve as chairman aid deputy chairman and one 
or more representatives from each facility of the particular 
indus try for which the committee is formed. The representatives 
shall have authority to make decisions for their respective com­
panies. Each facility representative may have as many advisers 
with him at each meeting as is necessary. The principal re- . 
presentative of the industry will be the Assistant Chairman.255/ 

The proposed committee was to function in support of the small arms 

ammunition production effort, which was a responsibility of the Small 

Arms Branch, Industrial Service, Office of the Chief of Ordnance. The 

Chief of the Small Arms Branch was, ex officio, the chairman of the com­

mittee, and had the power to appoint the deputy chairman (who must also 

be an army officer) and the assistant chairman. In addition to this ap­

pointing power the chairman was charged with establishing the policies 

of the committee, coordinating the activities of the committee and its 

sub-committees, coordinating the Army Ordnance Department’s production 

requirements with the industry’s production, and representing the 

Chief of Ordnance as the Ordnance Department in accepting or rejecting 

the recommendations of the committee. The deputy chairman was given
109 / the power to act with the authority of the chairman in his absence.—

Functions of the Sub-Committees

Within the committee, five sub-committees were to function: a 

Machine Tool Sub-Committee, a Raw Materials Sub-Committee, a General

108. Ibid., I, P. 3BU.

109. Material for this paragraph, and for the following section on 
functions of sub-committees, was taken primarily from Small Arms Am-
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Planning and Scheduling Sub-Committee, an Inspection Sub-Committee, 

and a Production Engineering Sub-Committee. The scope of intended ac­

tion of the committee can perhaps best be understood by examining the 

responsibilities of the chairmen of the sub-committees. It was within 

the five main functional groupings which these sub-committees repre­

sented that direct contact with the problems that affected production 

would be made. The attainments of these groupings, or of comparable 

and similar groupings in later committees, were the heart of committee 

activities. Because of their significance, the duties of the sub­

committee chairmen will be enumerated in full.

Machine Tool Sub-Committee 

Coordinate and standardize machine tool requirements of 
the industry with particular assistance to new facilities.

Act in an advisory capacity to all facilities on the pro­
curement of machine tools, jigs and fixtures.

Exchange data concerning machine tool shortages and ex­
cesses with special study of the advantages to be gained from 
shifting (subject to Government approval) excess machine tools 
from plant to plant.

Investigate the machine tool requirements of the industry 
for the purpose of substituting available machinery for the 
desired critical tools.

Coordinate the collective tool room capacity with the in­
dustry’s current needs.

Standardize cutters wherever possible to facilitate the ir 
procurement through combination of the industry’s orders. Co­
ordinate the exchange of like cutters in cases of emergency.

Raw Materials Sub-Committee

Standardize the raw material requirements of the industry.

munition, A History, op. cit., I, 355-388
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Prepare a standardized list of raw material stocks and de­
signate which stocks, and in what quantity, they should be main­
tained in Metals Reserve Company Warehouse.

Act as consultant to all facilities in matters regarding 
availability of raw materials.

Initiate requests for any changes that may be necessary or 
desirable in raw materials specifications.

Exchange data on the raw material stocks of the individual 
facilities.

Production Engineering Sub-Committee

Maintain active contact with all producers and act as a 
clearing house or distributing data on manufacturing processes.

Coordinate the individual facilities’ drawing and design 
revision requests so that a consolidated industry request can 
be presented for approval.

Act to coordinate and standardize manufacturing processes 
in cooperation with the Machine Tools and Raw Materials Sub-Com­
mittees.

Coordinate the solution of problems involving manufacturing 
processes so as to utilize the engineering ability of the entire 
industry.

Review proposed design changes to determine the extent of 
disruption which would be caused by the adoption of a new design.

General Planning and Scheduling Sub-Committee

Coordinate the industry’s production with the production 
requirements of the Ordnance Department.

Contact all producers; study production planning methods; 
initiate program for improvement and standardization of pro­
duction planning methods in cooperation with the Small Arms 
Branch.

Exchange data on sub-contractors.

Inspection Sub-Committee

Coordinate inspection policies of all facilities to achieve 
interchangeability.



72

In cooperation with Ordnance inspection, standardize in­
spection methods to apply to all facilities.

Prior Experience with Perishable Tool Committee

The above listing of the responsibilities of sub—committee chair­

men indicates the degree to which the integration concept had been 

rounded out in the brief period since the formation of the first com­

mittee . In ten weeks the experience was sufficient for the formula tion 

of a detailed program that with minor revisions could be applied to 

almost any munitions item. In addition to the experience gained from 

the Mh3 Mechanical Time Fuze Committee, the organizers of the Small Arms 

Manufacturers’ Production Committee had had considerable prior ex­

perience wi th a committee of small arms ammunition manufacturers known 

as the Small Arms Perishable Tool Committee. This committee, which grew 

out of the necessity for coordination of the machine tool requirements 

for the new facilities wÜch were being built, had been organized in 

October, 1?L1. The committee, which included representatives of the 

federal Cartridge Company, United States Rubber Company, Remington Arms 

Company, and Western Cartridge Company, was headed by Mr. George J. 

Heubner of the Office of Production Management, and worked in cooper­

ation with the Army Ordnance Department.Ü2/ According to the minutes 

of its first meeting, this committee was formed

to augment the individual efforts of the prime contractors 
and to coordinate such activities where advisable, in order to 
expedite production of cartridges. The Tool Committee will act 
also as a clearing house for the collection and dissemination 
of information concerning tool procurement. 211/

110. Ibid., I, 353-3^4.

111. Ibid., I, 3^.
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The Perishable Tool Committee served with considerable success 

until April, 1942, when it was replaced by an organization of some­

what broader purpose and scope, the Small Arms Ammunition Committee. 

This committee was to consist of a representative frcm each of the 

□rime contractors engaged in the manufacture of small arms ammunition, 

and was to have a full-time executive head with the title of Manager. 

It was mandatory that an officer of the Army Ordnance Department be 

present at all meetings, and it was provided that 11 the officer will 

promulgate all recommendations, and reports of the committee shall be 

issued only with his approval”. Ü2/ The functions and duties of the 

Committee were

to analyze and tabulate information and data, other than 
that concerning prices, to issue reports thereon to prime con­
tractors covering experience in the procurement and utiliza­
tion of tools, and to request from the member companies sup­
plementary information where necessary .113/

The committee could take no action binding on any of its members, but 

must rely upon recommendations made to the Ordnance Department to be 

accepted and acted upon with the backing of governmental authority.

It is understood that the Committee will act only in an 
advisory capacity and will not be empowered to place orders, to 
issue directives to individual companies, or to commit any de­
finite executive acts which will have any bearing on the per­
formance by the prime contractors of their responsibilities 
under their government contracts, as these prime contractors 
must have freedom of operation in order to comply with the re­
quirements under these contracts.±±4/

112. Ibid., I, 368.

113. Ibid.

114. Ibid.
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Springing as it did from the Small Arms Perishable Tool Com­

mittee and the Small Arms Ammunition Committee, it is understandable 

that the Small Arms Manufacturers' Production Committee could be 

brought into being with fairly detailed outlining of purposes, organ­

ization and responsibilities. It is also understandable that wi th 

the knowledge gained from the observed function of the Mk3 Mechanical 

Time Fuze Committee the scope of activities of the new committee would 

be shaped more toward the broad integration committee concept, and 

would extend far beyond a sole interest in the tool situation.

In the formation of all of the early committees, it was to be 

expected that emphasis should at first be on the expediting of tools, 

distribution of available equipment and materials to maximize production 

while bringing new producers into operation, and training of skeleton 

cadres for new producers by "the old. However, as soon as all pro­

ducers were operating, emphasis would be expected to shift to pro­

duction engineering, inspection methods, and planning and scheduling 

improvements as means of increasing production without further expan­

sion of facilities. This is, in general, what happened.

Publication of Basic Integration Committee Instructions

By August 19k2 the industry integration committee had taken suf­

ficient shape for it to be fully described in pamphlet form. This 

publication described the formation and objectives of integration com­

mittees, and gave instructions for their organization and operation. 

The pamphlet was transmitted by a letter signed by General Campbell, 

the Chief of Ordnaice, who declared:
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MThere will be no deviations from the basic principles expressed in the 

attached pamphlet. This publication immediately became the "bible" 

for all committees, and continued in that status until the publishing 

on December 1, 19h2, of Ordnance Procurement Instructions 56.

The issuance of "OP I 56", as it was known to those who had oc­

casion to deal with committees, provided a detailed body of printed 

regulations covering all aspects of industry integration committee or­

ganization and operation. It was an embodiment and summation of ex­

perience with the committees up to that time, and included all of the 

substance of Ordnance Fiscal Circular No. 105. In addition it added 

body and detail to the previous concepts and ideas of integration.

The new instructions strove to finally nullify the fears of some 

manufacturers of prosecution under the antitrust laws by reprinting in 

full the Ordnance Department’s request for approval of the committee 

idea as made to the War Production Board, and the Attorney General’s 
letter to the War Production Board granting that approval.^^ It 

also cited Public Law No. 603, and reprinted the certificate of the 

Chairman of the War Production Board made pursuant to that law, to-
117 / gether with the Attorney General’s acknowledgement of the certificate.— 

Taken altogether, the documentation indicated an impressive degree of 

protection for manufacturers who served as committee members.

To further bulwark the position of the industry members, and to 

clarify the status of the Ordnance officers who headed the committees,

115. Ordnance Fiscal Circular No. 105, op. cit., transmittal letter.

116. See citations 75 and 76, this study.

117. See citations 77, 78, 79 and 80, this study.
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responsibility for action was clearly spelled, out.

The responsibility for the committee’s actions lies with 
the chairman who is the chief of the branch (of the Office of 
the Chief of Ordnance). He is fully responsible for the com­
mittees actions. The Committee, however, is limited as out­
lined by the Attorney General’s letter of May 1, 19^2.1^7 The 
committee has no authority to commit the Ordnance Depart­
ment. It can collect and correlate information and can make 
recommendations. The Ordnance Officer attached to the com­
mittee and working with the assistant chairman will receive 
such recommendations and will order the recommendations car­
ried out as an order from the Ordnance Department.^12/

With the publication of Ordnance Procurement Instructions £6, the 

existence of industry integration committees was properly formalized, 

and a basis for examining the different committees as organizations 

operating on a similar pattern was established. Though changes in 

Ordnance Procurement Instructions 56 were to be made in May and Octo­

ber of 1943, the general provisions remained fixed for the duration of 

committee activities. Within the framework of these provisions the com­

mittees developed according to a variety of influences which included: 

the nature of the production schedules for the item being integrated, 

the personality of the military chairman and deputy chairman and their 

interest in the particular committee, and perhaps most important, the 

ability and personality of the civilian assistant chairman and his 

interest in the committee.

Reasons for Variation in Committee Performance

With regard to the production schedules of a particular industry, 

t must be realized that the committee had no part in the determination

118. See citation 76, this study.

119. Ordnance Procurement Instructions 56, on. cit., paragraph
56,104.2. ‘ "
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of actual requirements. An effort was made by the Army Ordnance De­

partment to schedule production for as far ahead as possible, but at­

tempts at forecasting requirements led very frequently to situations 

where production rates were built up toward projected peaks only to be 

suddenly reduced by sharp cutbacks. These c tenges in production sche­

dules, which were actually reflections of changes in the Arnry Supply 

Program upon which all requirements were based, could of course undercut 

without warning the very basis upon which the committee had been formed. 

If production of an item was no longer considered critical, the commit­

tee had little reason for existence.

It was also possible for a committee to "work itself out of a job", 

and where that situation occurred the committee was placed in an in­

active status.

Integration, as such, is not necessarily a continuous pro­
cess. For example, the standardization of materials or parts, 
the establishment of uniform bills of materials, the integration 
of manufacturing equipment for the attainment of maximum production 
therefrom, etc., are all activities which, when once effected, 
may require no further attention from the Committee. (..........)
When the need for further active operations of a Committee ceases, 
the Branch Chief (committee chairman) wi. ll notify all interested 
parties to that effect and include in such notification appro­
priate instructions relative to the disposition of books and re­
cords of the Ordnance Department Representative on the Committee 
and any Government Property utilized by such representative or 
the Committee. Thereafter the Committee will be considered in 
an "inactive status". 120/

An inactive committee was considered in a state of suspension of ac­

tivities, but was not to be disbanded. It was recognized that a require­

ment which had suddenly been reduced might more suddenly still be re-

120. Ibid., paragraph £6,21O.h.
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established at greater levels than ever, and the committee would a­

gain be needed. "Prospective changes from time to time in the Army­

Supply Program make it highly desirable that the condition of a sus­

pended Committee on ’inactive status’ be such that the Committee may 

be reactivated with the utmost expedition. «121/

A second major influence in the manner in which particular com­

mittees developed was the attitude of the military chairman, who by 

regulation was also in every case the head of an operating branch of 

the Industrial Service, Office of the Chief of Ordnance. For example, 

Brigadier General R. E. Hardy, who was Chief of the Ammunition Branch 

of the Industrial Service, w?s also ex officio the chairman of some 

75 industry integration committees organized to increase the production 

of ammunition items. It is understandable that these branch chiefs 

would not, in addition to numerous other weighty responsibilities, be 

able to keep close contact with the integration committees of which 

they were the responsible chairmen. In certain cases, notably that 

of the Mh3 Mechanical Time Fuze Committee, there was for a time close 

contact maintained by the chairman. Headed as it was by General Camp­

bell, and standing as the first example of integration, this committee 

received great attention from the highest levels within the Ordnance 

Department. However, this was not the usual case, and as experience 

with the committees increased the connection of the chairman with them 

became increasingly remote.

The deputy chairman» too, was in many cases not close to committee 

121. Ibid., paragraph 56,211.1.
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operation, activities or management. Under the regulations,-----' 

the chairman could delegate all or part of his authority "to a De­

puty Chairman within the Branch or to the Chief of the Ordnance Dis­

trict in which a Committee has its headquarters in any case in which 

the Chairman, in his discretion, deems such action to be desirable."

A typical example of how authority was exercised in practice is in 

the operation of the Heavy Tank Gun Committee. This committee was organ­

ized at the Oldsmobile Division of General Motors Corporation in Lansing, 

Michigan on October 8, 19^2. At the first meeting one of the important 

speakers was an officer from the Office of the Chief of Ordnance who had 

served as an organizer for many of the artillery committees. His remarks 

are quite revealing.

This meeting has been called in order to integrate the fa­
cilities of manufacturers of heavy tank guns — that is, the 7£mm 
and 3 inch tank guns. It is General Campbell’s belief that in­
tegration of this type can best be accomplished by permitting 
industry to do the job, and so he decided that these committees 
should be formed with an Ordnance Officer as chairman in order to 
protect the members of the committee from possible legal action 
under the antitrust laws.*

The purpose of the committee is to permit the interchange 
of engineering information, to permit the proper utilization of 
machine tools, and also the exchange of raw materials whenever 
necessary. The organization of the committee will be as fol­
lows: there is a chairman who is the Chief of the Branch in the 
Office of the Chief of Ordnance concerned with procurement of 
the items to be covered by the committee. In this case, it will 
be General Wells. Then there is a deputy chairman who is also 
an Ordnance officer appointed by General Wells to handle such 
of the committee work as requires attention in the Office of the 
Chief of Ordnance. The deputy chairman will be Colonel Martin, 
the Chief of the Cannon and Aircraft Armament Section. Then 
there is an assistant chairman selected from industry by the 

122. Ibid., paragraph £6,211.1.
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chairman, and in this case the assistant chairman will be Mr. 
Wolfram. (Mr. J. F. Wolfram, Oldsmobile Division, General 
Motors Corporation.) The assistant chairman really super­
vises and directs the work of the committee^ (Underlining 
added.) Assigned to the committee on a fulltime basis will 
be an Ordnance Officer, Lieutenant Norvig, who will have his 
quarters in Lansing where the headquarters of the committee 
will be and who will devote his entire time to the committee ’s 
work. He will be the man who will put the committee recom­
mendations into effect.123/

From this frank statement it is readily seen that the purpose of 

the assistant chairman was to run the committee, while the functions 

of the military chairman and deputy chairman were to hold responsi­

bility for committee action. In practice the assistant chairman ran 

the committee almost single-handed, though at certain critical meet­

ings the deputy chairman might be present. The committees were re­

cognized as being useful in time of cutbacks as well as when produc­

tion was ezepanding. In referring to such a declining situation, the 

same speaker declared: "We feel that in cases where requirements 

call for a decrease in production, the committee’s recommendations 

will provide a fair basis for assigning tie lowered production rates 

to the different facilities."12k/ Such a situation arose in the oper­

ation of the Heavy Tank Gun Committee within a month after its forma­

tion. On November 10, 19b 2, the committee was assembled at the Det­

roit Ordnance District at the request of the Office of the Chief of 

Ordnance. The deputy chairman, Colonel Martin, presided, and an­

nounced reductions in production schedules which in effect eliminated

123. Historical Record, Heavy Tank Gun Integration Committee, 
Mss. dated 16 April !9b^ p. 3. On file in Historical Section, Office 
of the Chief of Ordnance.

12b-. Ibid., p. U.
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some of the producers entirely, and greatly curtailed the output of 

others.

Significance of the Assistant Chairman's Position

Though the deputy chairman might attend important meetings, as 

mentioned above, the general situation was for the assistant chairman 

to carry on the committee activities almost entirely as he saw fit. 

In commenting on the role of the assistant chairman, one observer 

stated: "Aside from an occasional meeting of the committee members, 

the function of the whole committee resolves itself down to the activi­

ty of the assistant chairman himself, independent of committee action.

As was previously noted, the assistant chairman was appointed from 

industry by the chairman, who was also the chief of the branch of the 

Office of the Chief of Ordnance with which all of the manufacturers had 

contracts for that particular item. In two places Ordnance Procurement 

Instructions offer guidance as to the type of individual whose appoint­

ment is considered proper. He was to be "a broad-gauged man with initi-
TP7 / ative and drive. No other type of man will be appointed"L/ In ad­

dition,

Members of Industry Integration Committees are and should 
be the most capable production executives dealing with the Ord­
nance Department1 s work performed by the firm which the Commit­
tee member represents. The Assistant Chairman, in particular,

125. Minutes of Heavy Tank Gun Industry Integration Committee 
Meeting, Detroit Ordnance District, November 10, 19h.2, p. 1. Typed 
copy on file in Ordnance Historical Section, Office, Chief of Ordnance.

126. Historical Record, Heavy Tank Gun Committee, op. cit., p. 25»

127. Ordnance Procurement instructions 56» paragraph 56,lOL.l.



82

should be an outstanding man in the industry manufacturing 
the end item for which the Committee is formed.1^°/

The assistant chairman, appointed by the pertinent branch chief 

of the Office of the Chief of Ordnance, was clearly in the position 

of possessing considerable authority without responsibility. He func­

tioned at the critical point with regard to the allocation of production 

schedules, and also with regard to the exchange of parts, materials, 

tools and machines.

The committee members furnish the assistant chairman with 
a list of facilities; the rate of production, actual and pro­
jected; and an inventory of material on hand, on order and pro­
mised delivery. The assistant chairman and the Ordnance Officer 
attached to the committee compile the production data. By com­
paring this data to the requirements of the Ordnance Department, 
a production schedule can be made and, at this time, production 
capacity, material and facilities commitments beyond the re­
quirements of the Ordnance Department should be released for use 
on other items. By including the capacity of available sub-con­
tractors, it will be possible to allot sub-contracting capacity 
to the prime contractors, making possible a further release of 
facilities for other uses .252/

Obviously, the assistant chairman who desired to do so was strate­

gically located with regard to giving special treatment to his own com­

pany, or to other companies toward which he might feel a special inter­

est. Though referral of such considerations as schedule changes to the 

committee was expected, the supporting data for such presentations was 

preoared under the direction of the assistant chairman, and would 

doubtless offer opportunities for bias in some desired direction if 

any propensity for such action existed. With regard to actual exchanges

128. Ibid., paragraph 56,212.1. 

129. Ibid., paragraph 56,105.1.
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of various items in the interest of production, Ordnance Procurement

Instructions stated that "the Committee recommends via the assistant 

chairman the interchange of parts, material, skill, tools, machines 
etc."1^2/ Here again, if an assistant chairman were so minded, was a 

ready opportunity to help his own or favored companies.

The extent to which the position of assistant chairman, with its 

unusual opportunities, may have been abused is uncertain. No specific 

case can be cited which will furnish an example of abuse in this area, 

but in at least one instance it was mentioned as a source of uncertain­

ty in the minds of members.

The assistant chairman appointed from one of the facilities 
assumes a position in the eyes of the other manufacturers in the 
group in which he personifies the company by whom he is employed. 
His decisions, therefore, are likely to be interpreted by other 
manufacturers as favoring his own employer.131/

The same commenter went on to state that

The assistant chairman mast rely on the information volun­
teered by representatives of the different manufacturers making 
up the committee. It is doubtful that all manufacturers repre­
sented on the committee were always willing to give the full 
facts concerning ary given situation to an employee of another 
nanufacturer.132/

Role of the Ordnance Representative

Aiding the assistant chairman was the Ordnance Representative on 

the committee, an officer especially designated to handle committee mat­

ters. This officer possessed the necossaiy authority to put recommend-

130. Ibid., paragraph 56,10^.2.

131. Historical Record, Heavy Tank Gun Committee, op. cit., 0. 24.

132. Ibid.
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ations of the committee chairman into effect in most instances.

Subject to such limitations and restrictions as may be 
imposed by the appropriate Branch Chief, the Ordnance Represent­
ative on a Committee, in connection with Committee matters, is 
authorized to issue instructions and directions by order of the 
Chief of Ordnance and for the Chief of Ordnance.±227

Though specifically forbidden to refer to himself as the "Officer in 
Charge” or any similar designation,-^^/ this officer, working closely 

with the committee chairman and at the center of concentration of in­

formation on committee activities, was in a position to greatly influ­

ence the work of the committee. As the Ordnance officer in closest 

contact with the committee his view of the activities, and opinion of 

them, could do much to shape them in one direction or another.

The selection of the Ordnance Representatives was a considerable 

problem, as the type of officer required was not that which the usual 

military background would produce. The nature of the position de­

manded an ability to work closely with civilians employed by private 

industry, and military contacts were reduced to a minimum. The re­

presentative usually had his office in the same location as that of 

the assistant chairman, which was normally at a plant producing the 

item being integrated. Reserve army officers with industrial experi­

ence were selected where possible, and mazy had very little previous 

military experience or training before being called to their positions 

on the committee. Regulations stated that they should be "experienced 

in military procedure",2^/ but at the time when most committees were

133. Ordnance Procurement Instructions $6, op. cit., oaragraph 
56,211.2. '

134. Ibid.

135. Ibid., paragraph 56,io4.l.
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formed — the latter half of 19^2 — officers with that qualification 

were rare, and in great demand in many places.

It can be said of the entire group of such officers that they were 

engaged in an unique type of activity, without clear precedent, and that 

on the whole they served very effectively. They occupied a rather deli­

cate position, in that they possessed authority to implement many of 

the recommendations of the committee. Engaged as they were in a field 

of activity which was new and without written records or history, 

with very little guidance of ary kind available, they knew at the same 

time that they were responsible for assisting the committees to func­

tion, rather than obstruct activities in any way. Particularly at first 

they had little upon which they could base their judgments of commit­

tee recommendations, yet they knew that whenever they delayed a deci­

sion in the hope of getting more knowledge upon which to base it, they 

might be seriously delaying the very production which it was their 

business to expedite.

The Regular Industry Members

In addition to the positions described above, there were the regu­

lar members of the committees. These, too, were of a select type, 

supposedly being "the most capable production executives dealing with 

the Ordnance Department's work performed by the firm which the Commit­

tee member represents".---- ' These representatives of the contractor 

"should be qualified and authorized to act for and on behalf of their 

respective principals in all matters pertaining to Committee activity".—£

136. Ibid., paragraph 56,212.1.

137. Ibid.
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These members representing prime contractors would necessarily 

be key people in the contractor's organization or they would not be able 

to speak with authority. However, the key people selected for service 

as committee members were supposed to come only from the manufacturing 

end of the business, for the instructions provided that "each member 
138/ should be a production man and not a sale sman.

Recognizing that the quality of personnel making up the committees 

was such that their time should not be wasted, an effort was made to 

avoid unnecessary demands on that time.

The time and ability of all contractor's representatives on 
Committees is of the greatest value to the Ordnance Department 
when they are working in their own plants, offices and shops. 
Unnecessary meeting must be discouraged. The bulk of a Committee’s 
business can be handled by telephone and letter .2^2/

In actual practice, committees met more frequently in their early 

days than later on. One aspect of integration was that it became more 

effective with experience, aid once all producers were operating the 

necessity for many of the activities of the committee ended. The re­

maining activities, particularly if production schedules were neither 

sharply increased nor sharply cut back, became routine exchanges of in­

formation in the sense of reporting parts and materials on hand, short 

or excess tools, suggested improvements in production processes, data 

on specifications or inspection standards, and comparable matters.

133. Ibid., paragraph 56,10h.l.

139. Ibid., paragraph 56,212.1.
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Chapter 6

Improvement in the Utilization of Resources

The preceding five chapters were devoted to showing why and 

how Ordnance industry integration committees were brought into exist­

ence . With the time element highly critical, and with peacetime 

economic processes unsuited to the task of properly guiding industri­

al mobilization, we found that various expedients and devices are 

customarily resorted to by nations attempting to quickly increase 

their rate of munitions production. In the United States, a sub­

stantial amount of antitrust legislation exists, and a more cr less 

active antitrust policy has been followed by the government. In 

World War II some of the methods worked out for increasing production 

were questionable in the light of such policy, which had to be relaxed 

if the methods were to be employed. The industry integration commit­

tee was a device of this type. In this chapter and the two following 

ones, some of the methods by which integration committees operated to 

increase production will be examined, and various cases in which they 

were effective will be cited.

The Scope of Army Ordnance Responsibili ty

in World War II the Army Ordnance Department had the respons­

ibility for the design, development, procurement, and maintenance of 

all weapons, ammunition, fighting vehicles and motor transport ve-

88
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hides used by the air and ground forces, and for a considerable share 
of the weapons, ammunition and vehicles used by the Navy and Marine Corps.-^^ 

Because of these vast responsibilities, the "Army Ordnance Share” of the 

defense production dollar was by far the largest of any branch, bureau or 

agency of the government. Few people realize that this relatively small and 

little known part of the Army was the greatest single contracting agency in 

World War II. During that war Amy Ordnance spent approximately one quarter 

of every dollar appropriated for military production, while the Navy, Air 

Force, Maritime Service and the other Arms and Services of the Amy shared 

the remainder. A graphical presentation of the Amy Ordnance production share, 

relative to that of others, is shown in Figure 1 on the next page.

A similar analysis, but one in which no attempt is made to distinguish 

the agency or service responsible for production of the category involved, 

was prepared by the War Production Board and is reproduced as Figure 2 on 

page 91. It will be noted that the categories of “Guns and Fire Control”, 

"Ammunition”, and "Combat and Motor Vehicles” would be very largely the 

responsibility of Army Ordnance, while additional Amy Ordnance production 

would be included in the categories of "Communication and Electronic Equip­

ment" and "Other Equipment and Supplies”.

The Arny Ordnance production problem, briefly, was to transform a 

billion or more dollars monthly into munitions, and to do this with 

constant attention to improvement of rates of production, decreases 

in costs, and reductions in requirements for materials. It also had 

to be done within the limits of master requirements established by an 

outside authority, and despite the fact that those requirements

lh.0. Army Ordnance Report No. 3, op. cit., p. 3.
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fluctuated widely and in an unpredictable manner.

To keen close contact with the actual producers of munitions, 

and yet be far enough removed so that there could be no question of 

undue interference, was the role of the Army Ordnance Department with 

regard to the integration committee. Organized specifically to aug­

ment the rate and quantity of production that could be obtained from 

a given industrial structure, the committees could be permittee, to 

function with relative freedom within the limits imposed by the Ord­

nance Procurement Instructions under which they were formed. The 

government, as represented by Arry ^rdnance, had to indicate the 

sphere of action, and provide assistance when the solution to a 

problem appeared to require something that was outside the control 

of the committee members or of the Army Ordnance Department.

Committees Help with the Tool Problem

Committee members very frequently found themselves in need of 

help with regard to the procurement of tools and materials. The tool 

and materials problem was, basically, the re suit of the wartime de­

mands made from many directions upon a tool industry and upon mater­

ials supplying industries which were geared only to peacetime needs. 

He manufacturer, or small group of manufacturers such as a committee 

represented, could alone hope to deal successfully in the maelstrom 

produced by the concomittant demands for tools and materials, nor 

could they hope to succeed in pushing through their orders in "the 

face of others without powerful sponsorship. The tendency, of 
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course, was to call for help.

The Ordnaice Department was literally swamped with ex­
pediting requests of all types. The problem, therefore, was 
to relieve the Ordnance Department in Washington, wherever 
possible, of the necessity of their approval. All Committee 
members were, therefore, encouraged to make recommendations 
and submit all assistance to the Committee headquarters. It 
should be stated that Committee members were encouraged to 
act as much as possible on their own, and not assume the at­
titude — /'Well, if we can’t take care of it, the Committee

When expediting was necessary, the Committee was often able to 

act in the interests of its members with the full weight of the Army 

Ordnance Department behind it.

The important point to notice is that the Committee kept 
a close personal liaison with the Expediting section of the 
Artillery Division (of the Industrial Service, Office of the 
Chief of Ordnance), and either became a direct acting agent 
of that section, or simply passed on information to it for 
its action, depending, of course, on what the circumstances 
of each expediting case were. If time was all-important, 
correspondence was dispensed with and action was taken by 
personal contact or telephone conversation; but in every sing­
le instance action was taken.1^2/

Cooperation through the Committee was also a convenient means 

of reallocating tools within an industry, as exemplified by the ex­

perience of the Pistol Committee.

Analysis of the comparative time study report, revised 
production equipment requirements, the introduction of new 
designs for pistol components, and other factors, made pos­
sible the transfer of many machine tools within the industry,

Illi. History of the Intermediate Caliber Antiaircraft Carriage 
Industry Committee, Mss. prepared by Firestone Tire and Rubber Com­
pany, 19115, p. 9. On file in Historical Section, Office of the Chief 
of Ordnance.

Ili2. Ibid., p. 10.
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for the purpose of balancing productive capacity.2^3/

There was also an effort made to prevent the ordering of 

machine tools by discovering excess tools of the type wanted in 

the possession of some committee member. In the case of the Remote 

Control Systems Committee, "before a request for a new machine was 

submitted, Committee members were canvassed to determine whether 

the requires, machine could be obtained within the organization. "22^/

Tools could also be efficiently transferred from one facility to 

another, through committee action, in the event of a manufacturer 

being closed out. Such an occasion was the termination of the Amer­

ican Locomotive Company as a producer of the 1$$ millimeter gun car­

riages.

An excellent example of Committee activity was the trans­
fer of the tools, jigs and fixtures, gages and dies, as well 
a° surplus inventory, at American locomotive Comoany for the 

mm Gun Carriage to Pullman Standard Car Manufacturing Com­
pany when American’s contract was completed and Pullman was 
just initiating production.14$/

Improving the Parts and Materials Situation

Committee activity in encouraging the interchange of critical 

raw materials and component parts was one of the most valuable contri­

butions that the committees made to the production effort. The Field 

Howitzer Committee had an established procedure for obtaining action

- ^3. A. C. Foss, Jr., Project Supporting Paper — Pistol Ind­
ustry Integration Committee, 1912-1$, Mss. dated % October r. 12
On file in Historical Section, Office of the Chief of Ordnance.

. 1UL. History of the Remote Control Systems Committee, 1942-4$, 
West Springfield, Massacnuset us : Gilbert and Barker Manufacturing Com— 
pany, 194$, p. 10. On file in Historical Section, Office, C. of 0.

14$. J. E. Martin, 
tee, 1912-1-1$, Mss. cl94$, 
C. of 0.

History of the Heavy Mobile Carriage Commit- 
pTo. On file in Historical Section, Office,
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on threatened materials shortages.

During the first few months much expediting was necessary 
to overcome material bottlenecks. To alleviate this, a plan was 
instituted whereby one a month each Howitzer manufacturer sub­
mitted to the committee office a list of those materials which 
he would be out of two months hence if more were not received 
in the meantime. All pertinent purchase order information was 
included on these lists.

After editing these lists to make sure only materials threat­
ening to shut down production lines were listed, and correlating 
this material with actual Howitzer production plans, the lists 
were consolidated into one report and forwarded to the Deputy 
Chairman of the Committee in Washington. He then saw that the 
list was checked against War Production Board materials pro­
duction schedules. If a material, necessary to continued How­
itzer production was not on the War Production Board schedules, 
he attempted to get the material placed into the schedules on 
the basis of being definitely critical to the Howitzer program. 
This plan materially reduced the number of emergencies from a 
manufacturer being out of material and reduced the amount of ex­
pediting necessary.W

Committee meetings served as suitable occasions for statements of 

policy regarding such problems as the hoarding of materials or machine 

tools. Such statements might be made by a military official, and have 

the immediate effect of an order on the policies of a committee. For 

example, Brigadier General G. M. Wells, the Chief of the Artillery 

Branch, Industrial Service, Office of the Chief of Ordnance, and ex 

officio chairman of all artillery and artillery component committees, 

evoke on this subject at the meeting of the Intermediate Anti-Aircraft 

Carriage Committee on September 3, 1942. He declared that all contractors 

mast be positive that machine tools and material on order conform with 

the nroduction rates of their respective Ordnance materiel schedules.

Ih6. C. H. Cline, History of the Field Howitzer Industry Integration 
Committee, July 19^2 to May 19 45, Mss. , cl945 > p. 4. On file in Histori­
cal Section, Office of the Chief of Ordnance.
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He also stated that no "comfortable” factors of safety would be toler­

ated, and that the objective was to maximize the production of all con­

tractors. Unnecessary hoarding of machine tools and materials by one 

contractor could seriously hinder another’s production.

Frequently the members of a committee found themselves at a dis­

advantage in obtaining component parts or materials from sub-contractors 

because their requirement, as a single producer, was not sunicient to 

interest the sub-contractor in view of other orders which he had on his 

books. In such cases the committee served as a highly useiul agency for 

pooling requirements with resulting advantage to both the sub-contractor 

and to the member manufacturers* In the case of the Miscellaneous Can­

non Committee, sub-contracted items were pooled in those instances where 

the quantity appeared too small to justify individual sub-contracuing by 

each prime contractor. "Such pooling would also be possible in the pur­

chasing of small quantities of raw material. Generally speaking, better 

rolling dates can be obtained at the steel mills when large quantities 

are ordered.

In the case of the Pistol Committee, one producer was established 

and in production well in advance of the other committee members.

This situation made possible integration of the industry by 
usiner common sub-contractors and by pooling orders for tooling, 
o-apes and raw materials. As a result of the efforts to secure 
common sub-contractors, which was particularly desirable on screw 
machine parts, thirty-seven of fifty-three pistol components were

Committee 
T. On file

111.7 Report of the Intermediate Anti-Aircraft Carriage 
\eetnnr/septUber'37 19h2, Ackrcn,' Ohio,. typed minutes, p. 
in Historical Section, Office of the Chief of Ordnance.

Ilt8. Activities of Miscellaneous Cannon Committee, June 19b2 to Ju^y 
19^3 Springfield, Massachusetts: Springfield Ordnance District, 25 April 
Î9ÜT» p\ 23. On file in Historical Section, Office oi C. of 0.
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procured from seven sub-contractors supplying Ithaca Gun Company, 
Remington Rand, and the Union Switch and Signal Compary. Pooling 
of orders for raw materials was made possible through the standard­
ization of raw materials specifications and sizes. General adop­
tion by the three new facilities of the Singer Production Study 
made possible the pooling of orders for cutting tools, and in 
some cases gages and other tooling.W

At times the manufacturers, either alone or through the Committee, 

did not act to solve the problems resulting from their varied demands on 

the same suppliers. In such cases the Ordnance Representative on the 

Committee was able to force action.

In many cases, manufacturers had common sources for materials 
such as forgings, castings, steel plates or machined parts. When 
short supply from a common raw material supplier or sub-contractor 
began to hold up production, it was necessary in most cases for 
the Ordnance Representative to step in and allocate deliveries from 
these sources to the various prime contractors. Manufacturers were 
unable and unwilling to do this for themselves, and the Ordnance 
districts did not have the necessary information.

The Committee, armed with Industry Status Reports, or.duction 
schedules, a thorough knowledge of production methods in member 
plants, and a first hand analysis of conditions in the sub-contract­
ors plant, was the onlv organization equipped to make intelligent 
allocations of deliveries. Prime contractors and sub-contractors
alike, along with Ordnance Districts, were so pleased with the al­
location of sub-contractors by the Industry Committee that the Com­
mittee had to resist requests for unnecessary expansion of the 
plan, and had difficulty in retiring from allocation of a parti­
cular sub-contractor's deliveries after the crisis was past and 
there were enough parts for all manufacturers.W ■

In sone cases it was necessary for the committee to furnish informa­

tion upon which allocation of the production of a common component mater­

ial could be based. By proper allocation among committee members the end 

of maximizing production in a given time period could be obtained. Such

11,9. Foss, Pistol Integration Committee, on. cit., p. 10.

l£0. C. A. Gerstacker, Historical Record of the Mobile Carriage 
Recoil Mechanism Integrating Committee, Mss., September !9^, pp. 8-9. 
On file in Historical Section, Office of the Chief of Ordnance.
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a situation arose in the production of field howitzers, and the first 

action of the Field Howitzer Integration Committee was to attempt to 

bring some degree of order into the supply of howitzer tube forgings, 

which were in serious short supply. A system of direct allocation of 

the output of the forging plants was adopted.

Near the end of each month, the Integration Committee gath­
ered data from the Cannon Sub-Office as to anticipated tube forg­
ing production from all forge plants for the following month and 
data from the Howitzer manufacturers as to their supplies of 
forgings on hand and needs for the following month. An alloca­

tion of forgings was then made on the basis of distributing the 
forgings between the Howitzer manufacturers so that they re- . 
suited in the greatest number of guns in the shortest time.lz2:/

The very close familiarity of the committee with the needs of its 

members for particular parts and materials, coupled with the information 

on production of parts and materials by the suppliers, frequently made 

possible a "hand-to-mouth" sort of operation which, despite the absence 

of the usual working stocks of such parts or materials, permitted pro­

duction to be maintained steadily with a resultant maximizing of fin­

ished item output. A good example of this hand-to-mouth operation was 

found in the Remote Control System Committee.

In the early period of the Committee, many remote control 
system products were just one step ahead of requirements. 
Where a Committee product was used by other manufacturers in 
equipping or completing an Army fighting unit, a scheduling 
system was set up to allocate output to actual requirements. 
For example, Indicator Regulators used in the 90 millimeter and 
120 millimeter guns were shipped to the gun mount producers as 
needed for actual production. By maintaining constant inventor­
ies of supplies in the mount manufacturers1 plants and keeping 
in close touch with members’ output, it was possible to schedule 
Indicator Regulators so that each one was used promptly and

Ipl. Cline, History of Field Howitzer Committee, op. cit., p. lu 
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without building up excess inventories. Similar methods were 
used in allocating Oil Gears to manufacturers of LO millimeter 
(gun) mounts. Committee action of this type insured maximum 
production of the end items as no excess unused inventories 
were permitted to accumulate.2^2/

At times the committee served to equalize available stocks of a 

component part during a period when new capacity was being brougtt into 

being. Frequently this could be accomplished without any loss in pro­

duction of the finished complete items, as in the case of telescopes 

for armored vehicle fire control equipment.

The neutralization and elimination of a bottleneck in 
the supply of rubber eye fields was effected without loss of 
telescope production. As soon as the danger was detected, 
stocks at all plants were equalized and the sub-contractor1s 
capacity expanded from 13,000 to 211,000 per month. The cost 
of expansion was borne by a temporary increase in price of 
the part. Distribution was closely controlled until production 
capacity exceeded telescope production and inventories had 
reached an adequate level.2^2/

On some occasions committees were able to initiate constructive 

action toward the solution of problems only incidently related to 

their major task of increasing finished item output. Because of the 

great emphasis on completed items, there was a frequent tendency to 

neglect stocks of spare parts which were necessary to maintain an item 

in service after it had once reached the hands of the ultimate users. 

A critical problem of this nature arose in the field howitzer industry 

early in the war, and was alleviated by committee action.

In the rush to get out a large number of howitzers the 
latter part of 19^2, spare parts and deliveries were lagging

132 . Remote Control Systems Committee, op. cit., p. 10.

133 • A Brief History of the Armored Vehicle Fire Control Commit­
tee, Mss. , no author or sponsoring agency mentioned, cl9h5, p. 17.
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behind schedule at most facilities. At the same time an increasing 
number of cannon were being sent into the theater of operations ° 
causing a rise in spare parts demand. By March of 19h3 there was 
a serious shortage of many spare parts and a drive was under way 
to eliminate spare part deficiencies.

this period the Committee used four different me th— 
ods to help relieve the shortage. The first method, was the usu­
al integration tool of a loan to the facility deficient in his 
spare parts deliveries. The second method was to conduct care­
ful studies and make arrangements whereby a facility who was in 
a favorable position with regard to a critical spare part would 
ship well ahead of schedule on his own contracts counterbalancing 

' a deficiency at another facility. "

The third method (.....) was used for extremely urgent de­
mands for small quantities which were needed immediately. The Of­
fice of the Chief of Ordnance advised the Committee office what, 
how many, and how soon cert-in critical parts were needed. The 
Committee office then made a quick survey of all its facilities 

the °ne best aole to fill the special demand, called the 
Office, of the Chief of Ordnance and had special shipping instrue- 
tioiis issued that facility usually calling for sliipment by ex­
press to a port of embarkation. The fourth method was used for 
long range planning to overcome spare parts deficiencies and con­
sisted of working toward the end of having new spare parts orders 
plumed at the 1 acility best able to meet the reermirement.

Business Relationships of Manufacturers Increased

The interdependence of modern industry and the modern industrial 

economy, as exemplified .by the relationships of manufacturers with those 

who supply their component parts and materials has long been recognized. 

Sach relationships are often built up through years of mutually profit­

able business dealings, and represent a valuable asset to the concerns 

involved. The industry integration committee proved to be a means by 

whicn relationships of uhis type were vastly expanded, exposing the 

prime manufacturer to a wider range of possible suppliers, and the sup- 

l_ers to possible new markets for their products in the form of new-

1^4. Cline, History of Field Howitzer Committee, op. cit., pp. 8-9. 
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coners into the business. In addition the committee served as a means 

through which all members of an industry were put in possession of 

numerous facts concerning others in the business. Though the peacetime 

implications of this knowledge might be serious for the participating 

manufacturers, it was mandatory that such information be gathered, an­

alysed and disseminated if the committee was to be of assistance in 

such matters as allocation of available materials, distribution of criti­

cal tools, placing of production schedules and similar activities with 

which it was clearly charged. In addition, the availability of such in­

formation was of great value when expansions of plant, or changes in pro­

ducts, were contemplated.

Through intimate contact of the Committee organization 
with the member companies, a thorough knowledge was acquired 
of each concern’s equipment and the type of work it was best 
fitted to manufacture. This information was available to 
Ordnance when facilities were being sought for new or changed 
products.155/

From the discussion that has been presented in this chapter, it 

is readily apparent that committees differed widely in their function­

ing, depending upon many and varied factors. Some were intensely active, 

and some relatively inactive. However, for all committees it is prob­

able that the major type of cooperation was in the field of improving 

the use of available resources, which has been discussed above. Maxi­

mizing finished item production within the limits of available produc­

tive facilities was the original basis for the formation of industry 

integration committees. By maintaining adequate information regarding

155- Remote Control Systems Committee, on. eft., p. 11.
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members and their suppliers, and th en using this information as the 

basis for shifting tools, parts, materials, and for scheduling and 

planning purposes generally, this objective was approached



Chapter 7

Improvements in. Production Methods and Processes

The preceding chapter dealt with one important area — the 

utilization of resources — in which industry integration committees 

were able to increase production. Some typical instances of improve­

ments in this area which were attributable to committee action were 

cited. The present chapter will consider the activities of committees 

with regard to the improvement of production methods and processes.

The Art of Arms Production

Armament manufacture is in the historical sense a highly special­

ized art, and since the days of the sword-maker and armorer has tended 

to be perpetuated by specialists. In the United States, these special­

ists have traditionally been located primarily in the government owned 

"old-line arsenals" operated by federal funds. "In time of meace these 

arsenals keep alive the 1know-how' and technique of arms making so that 

in time of war industrial America may be taught the all-important art.

The role of the arsenals as develop...ent agencies is well understood 

by those who work in them, and many veteran workers take great pride in 

keeping alive and forwarding armament knowledge. Sometimes this pride, 

as d true awareness of the importance of their mission, has caused these 

veterans to make painful personal sacrifices. General Campbell mentions 

1£6. Army Ordnance Report No. 3, op. cit., p. IQ.
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an occasion at Rock Island Arsenal in 1923 when a drastic curtailment 

in Ordnance appropriations necessitated a reduction in the payroll. It 

was necessary either to discharge the younger workers, or to cut the sal­
aries of the old ones. If the younger workers were separated, the arma­

ment making art in America would eventually die out. The old workers 

were called in and informed of the situation, and agreed to take cuts 

ranging up to a thousand dollars annually because "They agreed with us 

that only in this way would it be possible to maintain continuity in our 

work and to hand down to the next generation the priceless unwritten lore 

of armament design and manuf act r e, "157/
Arsenals and Mass Production

Engaged primarily in research and development, rather than in regu­

lar production, the arsenals were rarely in a position to apply the test 

of mass production to the items they turned out. Of necessity, their 

tools and facilities were arranged for the production of sample lots of 

experimental-type items which could be sent to various testing grounds 

for study. When an item finally passed all necessary tests, and met the 

established requirements, its production would be p^ ced in the hands of 

a civilian manufacturer on a contract basis, providing funds for the pro­
duction of any sizable quantity existed. Actually, between wars, the 

amount of such contracting was extremely limited because of budgetary 

restrictions.
In a few places, such as Frankford Arsenal in Philadelphia, actual 

mass production lines existed on a limited scale. At Frankford small

157. Campbell, Industry-Ordnance Team, op. cit., p. 35.
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arms aranuniticn was produced in sufficient quantity to meet military 

training requirements, and at other arsenals weapons, tanks, artillery 

ammunition and such items were turned out in small quantities. However, 

the scale of production was not sufficient to necessitate production 

engineering for really large quantity output, and the funds that would 

have been necessary for the planning and tooling up for large-scale pro­

duction did not exist.
Thus we find the munitions making know-how of the nation largely 

in possession of institutions and individuals who were not accustomed to 

applying it in mass production situations. They were intensely aware 

of tlie need for such application, and very willing to cooperate in ary 

program that would lead to it. However, industrial mobilization plan­

ning in that sense requires heavy financial backing, and none was forth­

coming.
Tn such a situation, it is not surprising to find the so-called 

"experts" of the munitions business highly receptive to the suggestions 

offered by manufacturers who were embarking for the first time upon 

munitions production. On this subject, which might have been a touchy 

one, the committee approach proved an ideal method to quickly bring 

forth and put into effect the ideas of industry as applied to muni­

tions-making problems.
There has been a relue taice on the part of Ornai ce en­

gineers to take the stand that their method was the only one 
possible. In addition it was believed that through competi­
tion the best process would evolve. Since such evolution is 
generally slow and, in its early stages, leads to different



106

methods of manufacture, the suggestions made by various indus­
try representatives (for standardization of raw materials and 
production processes and equipment) are easily understood. 158/

Committees Improve Methods and Processes

The contributions of industry to the improvement of production 

methods and processes in munitions manufacture were numerous and varied. 

They ranged from localized, unsung improvements made at worker or fore­
man level in individual; shAp bays where the result might be merely a 

slight increase in the rate of output of some tiny component part, to such 

changes as the introduction of the double-nitration process in the tri­

nitrotoluene (TNT) manufacturing industry, which overnight doubled or 
tripled the capacity of TNT production lines and made half of the TNT 

facilities surplus as early as 19h3.

The greatest value of the committees as a means of improving methods 

and processes was probably their basic principle of encouraging the co­
operation of manufacturers to consider their problems as an industry, 

and to offer a centralized means for quickly disseminating information 

concerning worthwhile improvements which were developed. An idea that 
could withstand the expert appraisal of such a group as the committee, 

and that could be hammered into a still better form in many instances by 

that committee, was almost sure to be approved by the Amy Ordnance De­
partment and almost sure to give the ultimate results that were expected 

of it if carried out. A typical manufacturer's reaction to this aspect 
of committee cooperation was that of the President of the Read Machinery 

Company, who wrote: "By the interchange of engineering and manufacturing

158. Dawson, Project Supporting Paper No. lit, op. cit., pp. 105-106.
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ideas, we have been able to improve design and methods, resulting in 

better units and saving numbrous productive manhours and reducing costs 1*1^9/
The cooperation at committee level on a particular item was also a 

veiy important means of getting greater uniformity of product. The quan­
tities of items required by many production schedules were such that they 
could only be obtained by enlisting numerous and varied manufacturers in 

the business. The committees were valuable in introducing and assisting 

such manufacturers in getting started, and they continued to be useful as 

agencies for a critical analysis of the industry product. Generally, 

military items must be highly uniform, and must perform with a high degree 

of regularity exactly as they are supposed to perform. With a variety 

of producers turning out the same item, discrepancies were very apt to 

occur, and deviations from standards and spe cifications might appear in 

the finished product. The committee served as an effective means of re­
ducing and forestalling such deviations.

We have also been able through the Industry Committees to 
see that all sources are manufacturing to the same standards and 
that the parts are interchangeable. This has resulted in better 
production on the total amount of units due to the fact that when 
wome suppliers fell down on deliveries, parts could be borrowed 
ft*om other manufacturers and complete units shipped on schedule. 
These advantages are minor compared to the results obtained on the 
firing front because all parts from all sources are interchangeable, 
which makes it possible to repair any unit immediately and get it back 
into action. There is not doubt that the efforts of the Industry 
Committees have made this possible.16o/

Mass Production and the Gage Program

In the mass production of items such as guns, tanks, motor vehicles

159» James T. Duffy, Jr., President, Head Machinery Compary, Inc., 
York, Penn., to Captain C. Warner, Springfield Ordnance District, letter 
dated April 7> 19h5. On file in Historical Section, Office of the Chief 
of Ordnance.

160. Ibid.
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and ammunition it is mandatory that component parts be manufactured to 

careful tolerances if the finished product is to be serviceablePro­

ducing components that will meet fine tolerances adds greatly to the 

cost and time of production, and depends upon control methods which are 

based on measurement by actual gages at various stages during production.

The sets of gages needed to properly check the progress of production 

of a component are often specialised devices which demand hignly skilled 

labor and expensive tools for their manufacture. The trade of gage­

making stands at the very top of the metal-working crafts, and the king 

among metal craftsmen is the skilled gage-maker. A metal-working crafts­

man may rise from machinist, to tool and die maker, to gage-maker, and 

the number who finally qualify for such a position is small.

The position of gages in the production process is crucial, in that 

finished items cannot be determined to be acceptable without them. Thus 

one of the most critical aspects of tooling up for a munitions production 

effort is the availability of the necessary gage sets. The making of 

gages is a time-consuming process, and it is readily seen that gages can 

only be produced after the design of an item has been formalized for pro­

duction. A change in design must mean accompanying changes in gages, and 

the ti'.e-lead in the finished item must include not only the time for tooling 

un after the design is firm, but also the time for making gage sets.

Integration Committees Ease the Gage Problem

in World War II the gage problem arose in great vigor. All types 

of metal craftsmen were overnight in great demand, and nary of the pro­

jects for which they were wanted were not firm. Designs were not form-

160-A. The first practical demonstration of parts interchangeability 
was staged by Eli Whitney in 1800, when he assembled ten muskets from parts 
selected indiscriminately from various piles of components. He was attempting 
to win an Army Ordnance contract! See Mass Production - Cornerstone ox 
America's Welfare, Dept. of Ord., uSMA, West Point, N.Y., Sept., 1951» P*
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naüsed; production engineering problems were not solved; manufacturers 

were attempting to produce items with which they were not familiar. With 

regard to gages, it was recognised that even those which existed for items 

timch had been produced on a limited scale in peace-time mi^t not suffice 

For example, in the manufacture of caliber .45 automatic pistols, the 

gaging methods in effect when war came were those itich had been designed 

for relatively small scale production, and a serious gage problem con- 
-?ror.ted the industry integration from the start.

in the life of the committee, it becane evident that 
Ordnance gages were not entirely adequate. With the aid of the 
Key Inspector (of the Army Ordnance Department) and the Colt 
Company the list of gages was considerably enlarged. 161/

Here was an example of the representative of the federal government 
and the representatives of an old and established pistol manufacturer work­
ing closely together to establish a production gage set that would serve 

adequately for all pistol producers. Through committee action the results 

of their cooperation could be quickly transmitted to all manufacturers, 

and a uniform control of components and finished pistols could be quickly 
achieved.

The requirement *or uniformity in gaging standards and practices was 

basic to any sound system of interchangeability. Again, the problem of 

numbers of manufacturers of the same complicated item, all embarking at 

the same time on the reduction of that item, led to extreme complications. 
These problems might even be amplified by the fact that the end item was 

completely foreign to American industry, as in the case of the 57 millimeter

161. Foss, Pistol Integration Committee, op. dt., p. 7.
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gun. One factory manager whose company was a member of the integration 

committee for this gun wrote:
In the start of the 57 millimeter gun program, we were 

starting under terrific handicaps not having gages coordinated and 
trying to make this gun so that it would be completely inter­
changeable with the British model. The only way this gun could 
be male by us, so as to be interchangeable with the British gun, 
was through efforts of the Miscellaneous Cannon Committee in con­
ducting the interchangeability meetings, whereby we were able to 
determine the weaknesses of our gages and manufacturing systems. 162/ 

Production Woes Due to Design Changes
One of the great problems of the munitions production program was the 

necessity for changing designs of items even though contracts had been 

let for quantity production of the item. These changes could stem from 

a variety of causes: perhaps battlefield experience showed that a change 

was needed to improve performance; sometimes a change could simplify the 

production process and result in speedier production; often a substitute 

material or method seemed indicated by the fact that the specified materi­
al or method could not be continued because of material shortage or tool 
scarcity. Whatever the source, the effects of design changes were highly 

adverse to the establishing and maintaining of a high and steady rate of 

production.
The change of an established design could result from action by 

either the government or the manufacturers. Those resulting from govern­
ment action were often changes which seemed indicated by proving ground or 
battlefield performance. The desire was to improve the effectiveness of

162. William J. Kerr, Factory Manager, Yoder Company, Cleveland, 
Ohio, to Captain C. Kramer, Springfield Ordnance District, letter dated 
April 7, 1?U5. On file in Historical Section, Office of the Chief of 
Ordnance.



the particular item in accordance with knowledge gained from experi­
ence, and there seemed little ground for opposition to such an objective. 
However, the disrupting effects of constant design changes were very 

serious from the point of view of the manufacturers, and every effort 
was made to modify the impact of changes as much as possible. One method 

of achieving "this was to provide the manufacturers with information as to 

the proposed changes at the earliest possible date.
In cases where a change was to be made in design, the 

engineering arsenal often gave the committee advance information, 
and the facilities were then contacted and advised of the situation 
so that inventories of parts about to become obsolete coild be 
kept to a minimum. 163/
Another method of reducing the number of design changes was that of 

scrutinizing with great care the suggestions for such changes, and only 

authorizing those which clearly warranted approval. Fran the point of 
view of the individual manufacturer, numerous occasions could arise which 

would seem to warrant actual changes in design, and the tendency was to 

ask for approval of such changes.
Contractors frequently suggested changes in design, usually 

to facilitate manufacture or to substitute an available material 
for the unavailable specified material. By screening these re­
quests, the integrating committee considerably reduced the amount 
that found their way to the engineering agency, and through their 
knowledge of the materiel were able to build the engineering 
arsenal’s confidence in them to a point there they could render one 
day service to the contractors on most reque sts. lol»/

Tripling INI Production

Though the impact of design changes on manufacturers was a serious 

complication in many cases, the net effect was often one of greatly in-

I63. Gerstacker, Mobile Carriage Recoil Mechanism Committee, op 
P» 10.

161». Ibid.
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creased rates of production. Perhaps the most publicized change in a 

production process was that which took place in the manufacture of tri- 

nitrotolueœ (TNT), one of the most effective military high explosives. 

Prior to World War II the nitration of toluene into TNT was developed 

to a point where a pilot production line was able to produce approxi­
mately 26,000 pounds of TNT daily. When the construction program for the 

creation of TNT capacity was begun in 19h0, it was estimated that improve­

ments in the pilot line method would bring daily output of the new lines 

to approximately 33,000 pounds daily. A total of twelve TNT manufacturing 

works were planned, with each consisting of six or more production lines. 
The actual number of TNT lines constructed was in excess of 100, so that 

a daily output of TNT well in excess of 3,000,000 pounds was possible.
Before all of the plants were completed, however, "a new method of 

making TNT was discovered which increased the production from an esti­
mated 33,000 pounds per line per day to an actual production of 96,000 
to 100,000 pounds per day".^^ This dramatic change in process, which 

could be instituted in existing lines without great complications, tripled 

the TNT capacity of the country and resulted in surplis facilities for the 

production of TNT even before all of the lines in actual construction were 

completed. It is recognized as one of the greatest improvements which 

resulted from integration committee action.
A less striking example of improving a production process is found 

in the record of the Frangible Bullet Committee. The frangible bullet 
manufacturers were producers of special molded bullets which were used

165. Engel, Ordnance Ammunition Production, op. cit., p. 6.



in training aircraft pilots in the firing of machine guns. Frangible 

bullets must be so made that they perform ball!s tically as do regular 

bullets over early parts of their trajectory, but disintegrate upon con­

tact with even slight solid resistance. They were used for actual firing 

against aircraft in training, and they must be made so that they would 

not damage the aircraft which they hit. The manufacture of such bullets 

was new and unique, and the manufacturers had to do much of their own 

development work. The integration committee formed for the manufacture 

of frangible bullets focused carefully upon the more serious problems 

confronting the industry, with favorable results.
An outstanding example of the accomplishments of the 

(frangible bullet) integration committee was the contribution 
of the Pal Tool Company to the industry by redesigning original 
molds. These redesigned molds are capable of producing forty 
bullets per pound of basic mix, improving the efficiency over 
original molds by approximately 100 per cent.166/

Handling Engineering Changes
The centralized information possessed by the integration committee, 

together with the ready availability to it of expert engineering, and pro­
duction minds, made it an ideal agency to examine the suggestions for 
change offered by the various manufacturers. A suggestion that had been 

received and studied by a committee, and subsequently was forwarded for 
formal approval by the Ordnance Department, was only very rarely disap­
proved. However, because an engineering change would normally affect 
the basic contract between the individual manufacturer and the Ordnance

166. C. E. Herschel, History of the 1M Frangible Bullet Industry 
Integration Committee, Ms s., p. 10. ^0atedJbne~7^^h^ On fille in 
Historical Section, Office of the Chief of Ordnance.
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contracting officer, no such change could be considered official until 

it was transmitted to the individual manufacturer by the contracting of­
ficer. Such a formalized procedure could mean a loss of time in effecting 

a change, and accordingly it was a common practice for committees to fur­

nish their members with advance information to the effect that a proposed 

change was approved. Such advance information, however, was required to 

contain the following statement: "This advice is furnished to you at 
this time only as a matter of information, inasmuch as your contract re­
quires a written change order from your contracting officer" .^1/ On 

the basis of this advance information the contractor could act with almost 

complete safety, as the issuance of % change order by the contracting of­

ficer in such circumstances was routine.
At times the whole production process for an item was examined by 

a committee with the intent of viewing the comparative practices on an 

industry-wide basis and seeing where possible improvements could be made. 

For example, in the pistol industry
X comparative time study list, showing estimated or actual 

time studies and machine tools used on each operation of ten of 
the major pistol components at each facility was prepared. This 
comparative list was of considerable help in reaching maximum 
efficiency of operation and in studying advantages of re-engineer­
ing slow operations.168/

The Problem of Inspection Standards 

With different manufacturers scattered throughout the nation 

manufacturing the same item, and with contracts for the same item being

I67. Ordnance Procurement Instructions 56, paragraph $6, .211t.lt

168. Foss, Pistol Integration Committee, op. cit., p. 10.

211t.lt


let through different contracting officers, it was inevitable that great 

problems would arise concerning the proper standards for acceptance of 

a given finished product, A complete assembly, such as a 10$ millimeter 
howitzer with its recoil system and carriage, consists of hundreds of 

parts, a great percentage of which are made to fairly close tolerances 

and specifications. It was a responsibility of the contracting officer 

to make certain that the government received what it was paying for, and 

therefore acceptance of items required very careful final inspection. 
The Ordnance Districts, as the agencies from which contracts issued, there­

fore maintained elaborate inspection staffs for the purpose of accepting 

or rejecting the output of the various contractors. Though there was 

liaison and cooperation between the various districts, and though there 

was central direction from Washington, in practice each district had con­

siderable latitude in determining what items would pass as acceptable, 

and what ones would not* In a production effort so vast and complex, there 
could be no absolute right and absolute wrong with regard to acceptance of 

a given item. In fact, "there were many instances where parts accepted 

and bomb-stamped (i. e. stamped with the Army Ordnance symbol of a flaming 

bomb) in one District were rejected by an inspector in another District".16^ 

The variation in inspection requirements set up by the different Ord­
nance districts posed very serious problems for the manufacturers. Complete 

interchangeability of parts was expected for finished items, and slight 
differences in permitted tolerances were often sufficient to defeat inter- 

changeabili ty.

169. Cline, History of Field Howitzer Committee, op. cit., p. Hi.
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Undoubtedly, the weakest link in the integration chain was 
that of different inspection standards in different areas. Be­
cause of differences of opinion in the various Ordnai ce Districts 
as to which deviations from drawings and specifications were of 
a minor nature and idiich were major enough to warrant rejection, 
companies often became tangled up in Ordnance inspection arguments 
when parts were moved from one area to another, either on a loan 
basis or on a sale of surplus parts available from contract termin­
ations. 170/
When confronted with an instance in which the Ordnaice inspectors of 

different districts had not agreed on the acceptable standards for an 

item, the individual manufacturer was relatively helpless. However, the 

existence of the variations in standards did not indicate a lack of co­
ordination on the part of the inspectors so much as it indicated how ex­
tremely complex the finished item might be. For example, in the manu­
facture of parts for artillery pieces, great difficulty arises in attemp­

ting to set up rigid standards by which a part may be accepted or rejec­

ted.
A breech block, for example, has so mazy different machining 

and heat treating operations that inevitably there are numerous 
small errors of negligible importance plus sane of more important 
nature oc curing in each lot of blocks manufactured. There are so 
mazy variables, such as number of errors, degree, and combinations 
possible that a given inspector generally used his own judgment in 
rejecting a part or insisting that it be repaired, and only occasion­
ally did he reduce the errors on each part to writing for submis­
sion to higher author ity .171/
Coupled with the extreme difficulty of establishing fixed standards 

for intricate, complex assemblies manufactured to close tolerances was 

the fact that unnecessary rejections of items in process aggravated the 

already critical muziitions production situation. A rejected item re-

170. Ibid.
171. Ibid.
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presented wasted material, wasted machine tool time, wasted skilled labor 

time, and made more involved and difficult the meeting of a production 

schedule for the particular time period involved. If the case for re­

jection was not obvious, the manufacturer felt himself the victim of 

government stupidity and red tape, and enough instances of abuses of both 

types occurred so that he could cite examples of what he believed was 
happening.

Here was a highly sensitive problem, and though its complexity was 

so great that no final and complete solution could be found, «gain the 

integration committee proved to be a useful device for improving the situ­
ation. As a clearing house for its members1 manufacturing problems, it 

very quickly was made aware of apparent shortcomings and inconsistencies 

in inspection standards. As a centralizing and directing force for the 

technical knowledge and production engineering skill of the members, it 

could assemble and present with great effectiveness significant aid well 

supported arguments against alleged abuses and in favor of apparent reme­
dies. In addition, by their very nature, the committees were ideally de­
signed to seek out such things as variations in standards and specifications 

and to focus their energies upon improving the situation. It was exactly 

the type of problem for which "industrial know-how" had been enlisted to 

help the government, and the committees were able to quickly prepare ef­
fective cases for submission to the authorities who possessed the power 
to correct the situation.

At the time the first committees were being formed, the problem of 
variation in inspection standards was foreseen, and a so-called "key in-
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spector" was provided.
The Ordnance inspectors are furnished to industry by the 

Districts. When a committee is formed, the best fitted and most 
experienced inspector for the item covered by the committee 
should be assigned to the manufacturer at which the committee 
office is located, and he should be appointed key inspector for 
the item concerned. Inspection procedure concerning standards 
of interpretation of drawings, specifications, standards of 
finish, the use of gages, etc., should be integrated through 
the key inspector, under the control of the committee Ordnance 
officer. Inspection problems outside the limits of the drawings 
and specifications should be handled through the committee Ordnance 
officer and the District.172/
It is apparent that the committee would first appeal to the Key In­

spector in cases where inconsistencies appeared to exist in the standards 

of inspection. However, the Key Inspector was handicapped by the fact 

that the resident inspectors at each plant were employees of the Ordnance 

District in which the plant was located, and the Key Inspector had no 

direct authority over them. In practice, the recommendation of a Key In­
spector to the appropriate Chief Inspector of a District in a case of this 

kind was almost invariably accepted and put into effect through the resi­
dent inspectors. However, the fact that the Key Inspector did not have 

authority to require technical problems of this type to be referred to 

him, or have power to dispose of them when they were referred to him in 

practice, greatly reduced his effectiveness. One of the major integration 

committees, in reviewing this involved situation and its adverse effects, 

proposed the following solution:
A high caliber Key Inspector should be appointed to super­

vise all resident inspectors from a purely technical standpoint 
for a given major item such as a 105 millimeter howitzer. Under such 
a plan, a resident inspector and his staff would be under a Dis-

172. Ordnance Procurement Instructions 56, paragraph 56,119.1.
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tric u Office as before for all administrative functions and rou­
tine duties in connection with his job. However, the Key In­
spector who had specialized on inspection of the major items 
concerned would set the standards of inspection to be main­
tained at each plant for that item and the resident inspectors 
would submit all technical questions to this specialized Key 
Inspector for his decision rather than to a Chief Inspector in 
a District Office. The Key Inspector, rather than a District 
Office, would, in turn, submit to the Engineering Branch (of 
the Office of the Chief of Ordnance) those cases which required 
decision of higher authority.173/

Some Typical Improvements

The mere listing of individual instances in which changes in pro­

cesses and methods resulting from integration made possible increased 

production would be a vast endeavor, and would serve only to emphasize 

the extreme range and versatility of such achievements. However, the 

listing of a few typical cases is appropriate so that the nature of these 

changes can be appreciated.

One of the most serious bottlenecks in a progfam for the expansion 

of munitions production is the fact that forging capacity is relatively 

fixed. Investment in the heavy type of forging equipment that is re­

quired for certain parts of tanks, gun tubes, breech rings and similar 

items requiring great strength is not usually undertaken lightly by pri­

vate industry, and the time-lag in bringing such capacity into existence 

is great even when it has been determined that the investment will be 

made. At the beginning of World War II it was very common for Ordnance 

drawings and specifications to require forged parts because it had been 

customary, prior to that time, to use forgings where strength was re­

quired. The result was a flood of demands for forgings from all directions,

173. Cline, History of Field Howitzer Committee, op. cit. , p. Di.
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and the capacity available had to be very carefully scheduled, and the 

output allocated with extreme forethought. Even then, however, there 

were great gaps between the requirements for forgings and the pro­

duction that was possible.
The Miscellaneous Cannon Committee, facing this problem of scaree 

forging capacity, attempted to find substitute methods for producing one 

of the heavy forged parts it required in the production of the 57 milli­
meter gun — the breech ring. Experimentation was undertaken by the Ohio 

Steel Casting Company, the American type Founders, Inc., and Watervliet 

Arsenal to determine whether or not it would be possible to produce 

breech rings by a steel casting process. This effort, stimulated by 

the integration committee, was successful, and the majority of breech 

rings for the 57 millimeter gun were made by the casting process as a 
result of this work.^^ Not only was the demand for forging capacity re 

duced by this achievement, but the castings were simpler to get in fin­
ished form than the forgings, "which resulted in a considerable saving 

in money due to a reduction in machine hours and the use of fewer 

machine tools".175/
With regard to the forging problem, an early change had been to 

make the tubes for 60 and 81 millimeter mortars from seamless steel 
tubing, rather than attempt to obtain forgings. However, "by January, 
19h3, it had become apparent that the entire output of seamless steel 
tubing would probably be completely allocated to aircraft work", And

17k. Activities of Miscellaneous Cannon Committee, op. cit., p. 8. 

175. Ibid.
176. Ibid., p. 6.
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the Office of the Chief of Ordnance instructed the mortar producers, who 

were members of the Miscellaneous Cannon Committee, to search for a suit­
able substitute method for making tubes. The result was a successful de­

velopment of the centrifugal casting method for producing mortar tubes, 
thus relieving the demand for seamless tubing capacity.ZZZ/

An attempt was made by the historian of the Pistol Committee to reduce 

the work of the committee to a figure showing the additional pistols re­

sulting from committee activities.
The extent of integration of components, raw materials and 

production equipment during the period from September 19112 to 
October 19141 might be summarized as follows:

Item Number Exchanged Within Industry

Finished Components 1,970,000
Raw Materials 1,080,000 pounds
Cutting Tools 3,710

In addition to the above items, a considerable number of 
gages, semi-finished components, machine tools, fixtures and mis­
cellaneous production aids such as target equipment, packaging 
supplies, lubricants, etc. were exchanged.

If it is assumed, purely for purposes of analysis, that fin­
ished components and raw materials transferred were equally dis­
tribu ted among the components of the pistol, it will be evident 
that the number of components transferred would permit the assem­
bly of 37,200 pistols, and that the weight of raw materials trans­
ferred would permit the manufacture of 8^,500 pistols. However, 
the assumption that transfers were evenly distributed among all 
components is not valid, thus the effect on total pistol production 
was much greater than that noted. Mary, many times during the life 
of the Committee, production was maintained at one or more facili­
ties through the timely arrival of sufficient quantities of criti­
cally needed components, raw materials or production equipment. 178/

177. Ibid.
178. Foss, Pistol Integration Committee, op. cit., pp. 13-H-
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Restrictions on Cooperation
The type of cooperation which made possible the production increases 

indicated above, and which was so widely practiced by the committees, 

was little known in pre-war American industry. This was true because 

of the tradition of antitrust actions and legislation, and also because 

of the restrictions imposed on committee activities by the regulations 

of the Army Ordnance Department. They were permitted to cooperate only 

within certain limits, and to exchange only certain types of comparative 

information. The types of information which they were forbidden to ex­

change were the very types which would be expected to be of pnmaiy in­
terest if no restrictions had been imposed. For example, direct dis­
cussions of costs were not normally permitted, and the improvements in 

production methods which resulted in lower costs usually resulted from 

exchanges of other types of data. In one specific case, «while the com­
mittee refraiœd from any discussions on costs with the various manu­

facturers, it did compare worker hour data in many instances. Such com­
parisons were a means of bringing about changes in manufacturing methods 
which resulted in cost reductiontiZ2/

The probability that certain of the committee members did not co­
operate fully and completely in the integration program has been suggested 

ah mvA. 130/ However, evidences of any deliberate withholding of infer mation, 

or of resistance, either active or passive, to the committee program is

179. W. A. Davidson, History of the Mg Director Industry Integra­
tion Committee, Mss., cl9h5, p. 5- On file in Historical Section, Office 
of the Chief of Ordnance.

180. See, for example, citation 132, this study.
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apparently very difficult to uncover.
On the other hand, there have been numerous enthusiastic declar­

ations by officials of the participating companies which indicate that 
both the giving and receiving of assistance was achieved on a wide scale, 

with resulting great value for the defense production program as a whole. 

A letter from the Vice President of one of the participating companies 

reads in part as follows:
From the standpoint of Scovill Manufacturing Company, there 

has been no restriction on the interchange of ideas, tool design, 
bills of material, and the intimate knowledge of knowing how to 
fabricate successfully a product. All the little secrets and 
tricks of the trade which have come fron an intimate knowledge of 
fabricating and manufacturing have been given without restraint 
in the sole interest of expediting the prosecution of the war.181/

Writing in a similar vein, but referring to the participation of all mem­

bers of a committee, another Vice President declares:
We know of no better way of conveying to new-comers the 

"know-how" than that of discussing the various problems with those 
already in operation and the exchange of invitations for plant 
visitation which has been done freely in the interest of helping 
the war effort.

I have also noticed that this spirit has gone even further 
in that normal trade secrets and confidential developments were 
tossed on the table and freely exchanged in the interest of going 
all out to help each other "deliver the goods".182/
An army officer familiar through direct experience with the oper­

ation of one of the important cannon committees had this to say regarding

181. B. P. Hyde, Vice President, Scovill Manufacturing Company, 
Waterbury, Conn., to General R. B. Hardy, Office of the Chief of Ordnance, 
letter dated June 22, 19h5. On file in Historical Section, Office of the 
Chief of Ordnance.

182. W. J. During, Vice President and General Manager, Precision 
Castings Company, Inci, Syracuse, N. Y., to General H. E. Hardy, The 
Pentagon, Washington, D. C., letter dated June 27, 19u5. On file in 
Historical Section, Office of the Chief of Ordnance.
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their functioning:

It has brought the member facilities into a more harmoni­
ous and homogeneous body "where the problems of one were at least 
appreciated by another and where the "Joe, I need five gears for 
a few days — will you send them by Air Express?" spirit became 
quite prevalent. Needless to say, this resulted in fine team­
work. 183/

Commenting on the role of industry integration committees as viewed 

from the perspective of a study which he made of the Ordnance Districts 

in Industrial Mobilization, Mr. George F. Robertson paid great tribute 

to their effectiveness in increasing munitions production. He also ob­

served that through the integration cor mit tee system, "free exchange of 

the hitherto secrets of production was made possible and information on 

processes and techniques pooledü^L/

I83. S. R. Bartnik, Historical Outline — Artillery Branch Integra­
tion Committee for Light Mobile Artillery Carriages, Mss., 211 April , 
p. 11. On file in Historical Section, Office of the Chief of Ordnance.

18h. George F. Robertson, The Ordnance District in Industrial Mobi­
lization, Masters Ihesis, Stanford University, p. 73. Copy on file in 
Historical Section, Office of the Chief of Ordnance.



Chapter 8

Adaptation to Fluctuations in Requirements

In the two previous chapters of this section, we have examined some 

of the direct methods used by industry integration committees to in­

crease production. We found that they were highly successful in im­

proving the utilization of productive resources, and in bettering the 

methods and processes of manufacturing. In the present chapter we will 

consider committee activities which had as their objective the off­

setting of the ill effects upon production of the great and sudden fluc­

tuations in military requirements which are common in war.

Requirements in a War Economy

The problem of producing for war is radically different from that 

of producing for peace with regard to the accuracy with which demand or 

"requirements" can be estimated. Hie private manufacturer or merchan- 

dizer, in planning his future level of operation, can take advantage of 

many time-tested standards, trends and yard-sticks which make possible a 

fairly accurate estimate of demand in the immediate future. When demand 

does change, very often the trend toward the change is clearly observable, 

and it is frequently possible for the affected manufacturer or merchandi­

ser to modify his activities so that he can shift smoothly from one type 

of operation to another.

The estimation of military requirements is a much more complex

125
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problem. The standards and yard-sticks which have been developed on the 

basis of past experience often do not meet the test of serving as guides 

for the future. A simple example can be furnished by considering the 

consumption of artillery ammunition by American artillerymen in World 

War II and in the Korean conflict. The firing of artillery ammunition 

has been an obvious source of demand in time of war for some centuries. 

Experience with actual daily consumption of artillery ammunition in bat­
tle has been the lot of every generation in the histoiy of the United 

States, and the supply of ammunition has been a primary logistical pro­
blem since the advent of the firearm. However, despite the extensive 

historical record, climaxed by the long and bitter experience of our 
forces in World War II, and despite the fact that the consumption of 
ammunition in World War II was exhaustively studied for the specific 

purpose of obtaining a sounder basis for estimation of future ammunition 

requirements, it was found that in the Korean action the estimates of 
ammunition consumption were completely erroneous. As recently as Decem­
ber, 1952, the newspapers were full of an alleged shortage of ammunition, 
and the visit of President-elect Eisenhower to Korea at that time had the 

effect of causing a very close scrutiny of ammunition supplies and usage 

in the Korean fighting. It was shown that the ammunition supply was 

"rationed" in the sense that only a certain number of rounds could be 

fired daily per weapon. However, it was also found that rates of utili­
zation were much higher in Korea than they had ever been before in the 

history of war. The artillerymen were not getting all they wanted to
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fire, but they were getting more to fire than any previous artillerymen 
-|OH/

had received.<=22/
Factors Affecting Requirements

The great elasticity of demand for many of the items used by the mili­

tary, in the sense that they often want "all they can get", is only one 

of the variables in the problem. In discussing the difficulties of esti­
mating military requirements, Professor G. A. Lincoln of the United States 

Military Academy lists six specific factors which may result in very wide 

changes in them:
Degree of mobilization of a potential eneny.
Location and capabilities of a possible aggressor's allies.
Capabilities (military, economic and political) and location 

of our allies. It is conceivable that increased strength through 
allies brings potential increase in military requirements, rather 
than decreases.

Changes in military techniques — atomic weapons being the 
obvious, and favorite, example.

Shifts among types of forces because of changes in tech- 
niquesÿ allies, for economy of force, or other reasons.

Changes in strategic plan, by which my one of the causes 
mentioned above should be reflected, preliminary to review and 
recomputation of requirements. The judgments and shifts in 
general statements of military strategy can be made in a rela­
tively short time. The consequent shifts in detailed require­
ments and in such related operations as training, organization, 
procurement and production are time-consuming and complicated.186/

185. C. J. V. Murphy, "The Pentagon and the Korean Shell Shortage", 
Fortune, March 1953» P» 93­

186. G. A. Lincoln, "Planning Military Requirements", Papers and 
Proceedings, American Economic Review, May, 1952, pp. h51-#52.
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The impact of changes resulting from any one of the above factors 

on the industrial structure supporting the munitions production effort 
may be readily imagined. Broad changes in a strategic sense — such as 

a decision to prepare to figit in a desert or arctic area rather than 

a temperate one, or to stress air power and deemphasize land power — 

can be swiftly made at the top level. However, to a procuring agency 

dealing with a manufacturer of a particular item the broad change may 

iœan termination or radical modification of a contract, sudden creation 

of surplus tools and materials, sudden unemployment of a labor force, 
and similar related problems. In World War II the decision to cancel out 
the planned use of diesel-powered tanks led to a large-scale cancellation 

of contracts for diesel tank engines and spare parts in the summer of 
19112, at a time when there was a clearly recognized, critical need for 
tanks.A contract termination at such a time meant confusion and 

"back-tracking" when all emphasis was toward getting greater tank pro­

duction more quickly and efficiently.
In commenting on the extreme changes to which Ordnance requirements 

were subject in World War II, the Chief of Ordnance in that war declares :
The simple fact was that the war had to be fought in all 

parts of the world, over all sorts of terrain, in rapidly shif­
ting theaters, and under the most adverse climatic conditions. 
Technological changes came rapidly and often, aid combat experi­
ence with weapons, ammunition, tanks, vehicles, and other ma ter i-

187. Diesel-powered tanks were not produced by the United States for 
the use of American troops, apparently because of estimated requirements 
of the naval vessels for fuel oil — in any event, oil was earmarked for 
the Navy and not for the use of tanks. However, the United States did 
produce sone tanks with diesel engines for shipment to Russia. See Camp­
bell, Industry-Ordnance Team, op. cit., p. 22h.
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al made frequent changes in procurement and production imperativee .188/ 

At best, disruption of one type of production process and the intro­

duction of another must create serious complications at the plant level 

where the change is mdde. The best that can be hoped for is a transition 

-with minimum loss of time and expenditure or idleness of resources. Such 

a transition can only bp hoped for where there is extensive and accurate 

knowledge available regarding the plants producing the affected item — 

knowledge of their equipment capabilities, materials supplies, wrk in pro­

cess, finished items on hand, and other data that would be pertinent to 

closing out one type of production and embarking on another. Such a 

source of centralized information was furnished by the integration com­

mittee.

When changes in production requirements, either an increase 
or decrease, were contemplated, the Ordnance Office usually obtained 
from the Ordnance Representative (on the integration committee) ad­
vice on application of the changed requirements to production sche­
dules in member plants. The committee was in a position to know 
which companies could produce how much more, and what effect re­
duced schedules would have on each manufacturer. The committee 
headquarters had its hand on the pulse of the industry and usual­
ly knew the personal feelings of the industry members about the 
program.189/

Assisting with Schedule Changes

In addition to acting as a collecting point for industry information, 

the mutual association of the members as they engaged in committee acti­

vities enabled all to gain a better understanding of what their fellows 

Tore doing. Changes in production methods, and in schedules, wre of vital

188. Ibid., p. 398.

139. Gerstacker, Mobile Carriage Recoil Mechanism Committee, op. cit., 
P. U. '
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interest to all concerned, and were discussed accordingly. In many in­

stances, the committees were given an opportunity to discuss proposed 

actions of the Ordnance Department with regard to future plans and sche­

dules, and could make recommendations concerning them.

The committee organization increased the manufacturer's 
confidence in Ordnance Department planning and schedule changes, 
even when drastic, because all such activities were thrown open to 
prior discussion among the company representatives. The reasoning 
behind cutbacks or increases was translated into the vocabulary 
and thought of the manufacturer and the stigma of government red 
tape or rumors of haphazard planning avoided.190/

By acting as a central point for information concerning the production 

of a particular military item, the committee was able to present a current 

picture of the situation regarding that item on short notice at any time. 

This meant that production schedules could be apportioned among the vari­

ous producers with careful regard to the current situation at each plant. 

Where a producer seemed bogged down with the problem of meeting his pre­

sent schedule, he could be dropped from consideration for aproposed in­

crease. Where a producer was readily meeting his schedule, an estimate 

could be prepared very quickly as to how much of an additional load he 

could be expected to assume. This analysis of capabilities was also use­

ful when reduction in the over-all schedule was necessary. Reductions 

could be placed with the plant which, for me reason or another, mi^it 

desire it, or if circumstances were such that no manufacturer was actu­

ally interested in curtailing his production, the cutback could be placed 

where the shift to other production appeared easiest, or where the dis­

placement of labor could be most easily absorbed by other industry in the

190. F. 0. Chase, Historical Outline of the 37 millimeter Tank and 
Anti-Tank Gun Industry Integration Committee, Mss. dated July, 1943, P« He 
On file in Historical Section, Office of the Chief of Ordnance. 
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area. An instance of the working of this system may be noted in the con­

trol of scheduling for the howitzer industry.

Production of howitzers during 19h3 was controlled ly a 
system of master scheduling inaugurated late in 19^2 whereby sche­
dules for each facility were set at the beginning of each month 
by the Office, Chief of Ordnance. These schedules were set after 
receiving recommendations from the committee and District Offices 
as to production capacity from each facility for the coining month 
and balancing this against Ordnance requirements considering also 
the carriage, recoil and fire control predicted deliveries. The 
howitzer producers were able to plan on fairly definite schedules 
during this year. Any changes in the requirements were spread 
over several months so that there was a gradual acceleration or 
deceleration in production.191/

Where a sudden increase in the production requirement for an item 

was made as a result of action on the fighting fronts, the desire of the 

Ordnance Department was, of course, to provide the additional production 

as soon as possible. Any time lag in such a matter was serious, and all 

efforts centered on reducing the time lag as much as possible. The use­

fulness of the integration committee was made evident in a situation of 

this type which arose toward the end of World War II.

In the latter part of 19bh when, due to the fortunes of war, 
it became necessary to substantially accelerate the trench mor­
tar program, the Industry Committee, with its background of ex­
perience, demonstrated its real value.

A meeting of the Industry Committee was called in York, Penn­
sylvania, which was attended by responsible personnel of all trench 
mortar manufacturers and important subcontractors. (*••••) The 
whole problem incident to the accelerated program we discussed 
and clearly defined, and each manufacturer obligated himself to 
take his responsibility toward meeting the army needs and in the 
shortest possible time.

Additional meetings were held at regular intervals to check

Cline, History of Field Howitzer Committee, op. cit., p. 8. 
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progress, and the results of these meetings speak for 
themselves, in that we met the needs of Army Ordnance 
and on time .192/

Apportioning Schedule Reductions

When a production program changed as a result of a modification in the 

item produced, the changeover could, in some cases, serve as the occasion 

for a producer to leave the field. Again, the committee, by possessing 

accurate knowledge concerning the status and potential of each of its mem­

ber manufacturers, was able to correctly estimate the scope of operations 

necessary to meet proposed future requirements, and could discuss the ap­

portioning of schedule s in open committee meetings. An example of such a 

situation occurred in the primer.122/ industry in 19^3, when it was deter­

mined that certain primers would not ary longer be ma e of brass, but that 

steel would be used instead. At a meeting of the Primer Integration Com­

mittee in March, 19h3, the assistant chairman announced the impending 

change in the material of which primers were to be made in the future, 

and then indicated that member manufacturers would be given an opportuni­

ty to express their desires with regard to further participation in the pro­

gram. He said: "We want to know if you want to change over to steel or 

just finish up in brass and go out."19h/ Each company represented at the 

meeting was called upon to state its preference in the open meeting, and

192. W. J. Fisher, President, A. B. Farquhar Company, York, Penn., 
to Brig. General G. M. Wells, Office of the Chief of Ordnance, letter dated 
May 8, l9^. On file in Historical Section, Office of the Chief of Ordnance

193. A "primer" is the part of the propellant train in an artillery 
complete round which sets off the main propelling charge.

19k Minutes of Meeting of the Industry Integration Comnittee on 
Primers, held at Mellon Institute, Pittsburgh, Pennsylvania, March 15, 
19k3, pp. 131-132. On file in Historical Section, Office of the Cmef of 
Ordnance.
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within a few minutes the entire industry responded, thus furnishing sound 

data upon which aisew apportioment of production schedules could be made.

One of the most upsetting circumstances which any industry could be 

called upon to meet was a sudden decrease in a production schedule. This 

was especially true early in the war, when frequently a new contractor 

had gone to great lengths to recruit a labor force and instill in it the 

soirit of urgency and patriotism which resulted in hi^i morale and good 

production records. To tell these people that the item they had been re­

peatedly urged to produce in greater quantities was suddenly not urgently 

needed, or was even to be withdrawn from production, was a serious matter.

A typical occasion of this type arose in November, 19h2, when require­

ments for the 75 millimeter M3 tank gun and the 3 inch M? tank destroyer 

gun were suddenly reduced because of a reduction in the Amy Supply Pro­

gram. The problem of allocating the new and lower requirements among the 

various manufacturers was a delicate one, and was approached by calling 

together the Artillery Branch chiefs of all the Ordnance Districts, and 

having them consider the problem as a group with the integration committee. 

In determining the necessary cancellations of contracts» and the new pro­

duction rates to be established, the group considered the following cri— 

teria, as applied to each of the manufacturing facilities.

Minimum use of materials.

Minimum number of manhours as reflected in the unit price 
of the gun.

The amount of capital the Government had invested in the plant. 

The labor supply in the territory surrounding the plant.
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The extent of sub-contracting involved in each contract. 

Engineering ability of the management.

The possible use of the facility for other war mark. 

The effect of the program on transportation.

The general all-round ability of the management.!^/

It can be seen that by properly applying such criteria, the adverse 

effects of a cutback could be minimized, and the committee members could 

feel that they had been granted a reasonable degree of consideration.

Even if no cutback had been imposed upon an industry, it was often 

asked to review its operations and determine whether or not adequate use 

was being made of the facilities and equipment thich it possessed. It 

was recognized that in the number of large-scale, rapidly-expanding pro­

grams for production of military items which were in progress, there were 

many opportunities for individual manufacturers to get more of some criti­

cal materials or equipment than they needed, or perhaps to have on hand 

materials or tools used for previous production contracts which had 

since been completed. Programs for improved utilization of resources 

could be handled directly with committees, as in the case of a request 

sent to the assistant chairman of an anti-aircraft gun committee by the 

Office of the Chief of Ordnance.

A careful investigation should be made as promptly as pos­
sible of the surplus equipment existing in your member plants 
and recoimendations concerning the transfer of equipment of the 
types and capacity shown should be made to this office as prompt­
ly as possible. In making this survey, it should be the intent

195. "Minutes of Heavy Tank Gun Industry Integration Committee 
Meeting at Detroit Ordnance District November 10, 1942," as cited in 
Historical Record, Heavy Tank Gun Integration Committee, Mss. dated 
April 16, 1915, Committee Meeting Sedtion.
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that no idle machinery, not now required in the production of 
ar tille ly materiel, should be permitted to remain in a plant 
when the need for such equipment is critical in other programs.196/

Disposal of Surplus

In addition to assisting in the redistribution of tools and materi­

als made excess by cutbacks, the committees were able to do very valuable 

work in connection with the disposal of excess parts, materials, tools 

and equipment resulting from contract terminations. Numbers of letters 

from committee members testify to the effectiveness of committee programs 

of tiiis sort. For example, a member of one of the ammunition committees 

declared:

We feel that the Integration Committee has done some very 
valuable work in connection with the disposition of excess parts 
and material in process involved in terminating contracts and 
with respect to excesses in the industry due to cutbacks.197/ 

In similar vein the War Production Historian for Oldsmobile Division, 

General Motors Corporation, stated that:

During cutbacks of schedules, and in cases wherein some 
facilities were being withdrawn from the picture, the Commit­
tees were in position to handle excess parts and materials 
economically through allocation. Such Committee work was also 
effective during periods of fluctuating schedules.198/

The existence of the committee system also aided in solving problems 

resulting from excesses because of the close relationships among committee

196. Colonel D. J. Martin, Office of the Chief of Ordnance, to Mr. 
W. J. Squire, Assistant Chairman, 20 mm Anti-Aircraft Gun Committee, Ben­
dix Aviation Corporation, Elmira, New York, letter dated March 17, 191'3. 
On file in Historical Section, Office of the Chief of Ordnance.

197. J. H. Chasmar, Manager, Military Production Division, Remington 
Arms Company, Inc., Bridgeport, Conn., to General R. E. Hardy, Pentagon , 
Building, Washington, D.C., letter dated July 11, 1945• On file in Histori 
cal Section, Office of the Chief of Ordnance.

198 Gordon C. Eldredge, Report Relative to Ammunition Industry Inte­
gration Committee, Oldsmobile Division, General Motors Corporation, Lansing 
Michigan, June, 19h5. On file in Historical Section, Office D. of 0.
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members which the organization made possible. In commenting on the role 

of the committees in disposing of excesses, an official of the Dura Divi­

sion, Detroit Harvester Company, wrote:

It would be our general feeling that economical disposi­
tion of excess parts and materials due to partial terminations 
has been materially assisted by the committees and in some cases 
by the better acquaintance of the various contractors with each 
other.199/

Opinions such as those expressed above indicate clearly that in prac­

tice the integration committee was able to offset to some extent the im­

pact of fluctuations in schedules on the operations of member plants. At 

the same time, the committee was able to provide for the distribution of 

much surplus equipment and material on a basis which would keep the items 

in the war production stream. In each instance the committee was, of 

course, further carrying out the concept of "more and faster production" 

in the sense that ary decrease in degree of seriousness of the effect of 

cutbacks on tte industrial structure as a thole was a gain from the point 

of view of that structure.

199. N. H. Preble, Dura Division, Detroit Harvester Company, Detroit 
to Office of the Chief of Ordnance, Washington, D.C., Attention Ammunition 
Division, letter dated May 31, 19#- On file in Historical Section, Of­
fice of the Chief of Ordnance.



Chapter 9

Ihe Industry-Ordnance Team

Mobilization planning, in its widest sense, is the weld­
ing together of broad political, military, economic and psy­
chological factors, both nationally and internationally, based 
on assumptions as to the most probable time and nature of fu­
ture war.200/

In the three preceding chapters of this section, we have examined 

some of the accomplishments of industry integration committees in action. 

It was found that as a result of their activities substantial increases 

in munitions production proved possible. In this chapter we will con­

sider some of the difficulties of effective industrial mobilization 

planning, a rd will indicate how integration committees can assist in 

keeping industry sufficiently flexible and adaptable to meet the pro­

blems of mobilization.

Early Industrial Mobilization Planning

As was noted in the Introduction and in Chapter 2 of this study, 

experience in World War I clearly indicated the need for industrial 

mobilization planning as part of the necessary preparation for possible 

war. However, it was not until 1931 that the first Industrial Mobiliza­

tion Plan was published. This was successively revised in 1933, 1936, 

and 1939. The 1939 version, in its Introduction, contains the following

200. Legislative Reference Service of the Library of Congress, 
Mobiliaation Planning and the National Security (1950-1960), Senate Docu­
ment No. 20U, 81st Congress, 2d Session, Washington: Government Printing
Office, 1950, p. 1.
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statement: "Since the actual execution of any industrial mobilization 

plan must be undertaken by civilian lea lers, under conditions which 

cannot be predicted exactly, the plan must be flexible in its pro­

visions. "201/ Though this statement indicates that the earlier mobili­

zation plans contemplated execution by civilian authorities, they were 

in no case of civilian origin.

Until the passage of the National Security Act of 19^7, 
mobilization planning was the function of the military. The 
only officer of the Government specifically charged with this 
function by law until 1947 was the Assistant Secretary of War— 
a function actually performed by the career military service.202/

Even though the military staff officers who prepared the mobilization 

plans before World War II indicated that those plans were to be put into 

effect through the proper civilian authorities, there was some distrust 

regarding the extent to which the military would attempt to control the 

economy if war came. It has long been considered a military character­

istic to act quickly, decisively and often drastically when the military 

official in command determines that action is advisable. The contrast of 

military methods with those which civilian authorities considered politi­

cally expedient was often sharp* and the two positions were not easily 

reconciled. In fact, "civilian versus military control of ary phase of 

mobilization is a perennial argument and particularly so in the area of 

mobilization planning".223/ A post-war report of the Bureau of the

201. War and Navy Departments, Industrial Mobilization Plan — Re­
vision of 1939, Senate Document No. 134, 76th Congress, 2d Session, 
Washington: Government Printing Office, 1939, p. 3.

202. Mobilization Planning and National Security, op. cit., p. 42.

203. Ibid., p. 41.
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Budget contains the following comments

As shown by the industrial mobilization plan, it was the 
doctrine of the arny that the military should take direct control 
of all elements of the economy needed for war, once war was de­
clared. Under "total" war, this would include total control of 
the Nation, its manpower, its facilities, its economy. Starting 
with this simple and "logical" concept, and being absolutely cer­
tain from 1939 on that war was coming, it was natural that the 
generals and colonels and majors, even those drawn from civilian 
life, were dissatisfied with the President*s slow approach to war 
mobilization and with his reliance upon civilian personnel in 
all of the posts which were concerned with labor, industry, pub­
lic opinion, and the economy.20b,/

Industrial Mobilization Control and the Military

During mobilization the early tendency for the military to obtain 

control of important sectors of high power is very marked, even when such 

authority is not spelled out in law or regulation. The business of the 

military is war and preparation for war, and the sta^y of past war situ­

ations as a basis for intelligent future planning is basic as an area of 

military interest. When war comes, military minds alone are accustomed 

to thinking and planning in the highly artificial environment which is sud­

denly created. In addition, the military man has been trained to seek 

power and responsibility, not to shun them or to assume them with reluc­

tance. War brings the sudden creation of vastly powerful new agencies, 

boards and other organizations at the same time that the peacetime econo­

mic structure is called upon to undertake immediate and extensive war pro­

duction responsibilities. The result is a great dearth of executive and 

administrative talent in almost every field of activity, and the problem

201t. The United States at War, Bureau of the Budget, Washington: 
Government Printing Office, 1946, p. 129»
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of recruiting suitable personnel becomes critical for even very highly 

important government positions which are suddenly open. it is not sur­

prising that in these new areas, particularly in the fields concerned with 

their specialities, it is common to find military personnel gravitating to 

positions of high power. "Generally, the administration has had to fall back 

on men in uni orm because civilians either could not or would not serve, or 

serve long enough, to do the job."22^/

Need for a Permanent Mobilization Planning Agency

An important approach to this problem of control of the positions of 

power in time of war has been that of increasing the mutual understanding 

of the military and non-militazy with regard to each other’s activities. 

Since World War II there has been great effort made to keep established 

many of the bonds that were forged during the heat of war. The recency of 

that conflict, the vast scale of militaiy production for it with all of 

the military-civilian relationships such production necessitated, and the 

high level of military production that has existed since it ended have all 

served to improve mutual understanding. Various organizations, such as the 

American Ordnance Association, have continued to foster the maintenance and 

improvement of such relationships as a raison d’etre, and have actively 

stimulated intercourse between the two.

Surely, if war were to come in the near future, there would be a much 

sounder basis for industrial mobilization than the nation has ever before 

experienced because of this change in attitude and degree of interest. In 

addition, many of the actual individuals who gained experience in World

205. Mobilization Planning and National Security, op. cit., p.



War II would be ready to serve again in a full scale mobilization occur­

ring in the near future. They constitute a great asset, but our mobili­

zation planning must be such that we can have proper forms of organization 

and selected personnel ready for the mobilization job now and on into the 

indefinite future. Mr. ^aruch states that, "There should be a permanent 

mobilization agency, composed of civilians, capable of swift expansion in 

ary war emergency."20^/ Such an expansion could only be attained by having 

highly capable individuals actually staffing the mobilization agency, and 

by having a very important part of their work consist of keeping lines 

open to other capable executives to fill in around and below them in case 

of war. A mobilization structure of pre-planned design, with the key spots 

filled by individuals who knew in general what would be expected of them 

in time of war, would be a sounder basis on which to build the war pro­

duction program than that of either World War I or World War II. Die 

non-regular members of the structure — namely the executives and admini­

strators earmarked for wartime duty from non-govermental fields — would 

serve to keep the full-time planners from becoming stale. Their periodic 

part-time service with the mobilization planning agency would bring the 

perspective and vitality of their normal activities (as industrialists, 

educators, etc.) to the mobilization problem with beneficial results.

Manning the Permanent Agency

This problem of maintaining some sort of personnel structure for the 

mobilization job is serious, and the depth to which individuals can be ear-

206. Bernard M. Baruch, "To Prevent War," Reader’s Digest, Febru­
ary, 1950.
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marked for mobilization service poses serious questions. Perhaps ideally 

it would be best to have a complete structure, down to the lowest production 

worker, ready to switch from peacetime to wartime activities. Such being 

obviously impractical, the question resolves itself into one of, "How far 

down?" the planning should extend.

While there are mary reasons why it would be desirable to 
maintain a full corps of skills continuously, keeping them in 
standby is not economical and the problem becomes one of de­
ciding how the most security is to be obtained from limited ex­
penditures. Without a full staff there is more than ever reason 
for having the engineering and managerial levels capably staffed 
with persons who know, plan and are ready to expand. Too much 
cannot be said about the responsibility that rests on their shoul­
ders. 207/

How can the nation mobilize industrially with the greatest speed and 

efficiency? The planning agencies must solve the problems of personnel, 

materials, and equipment for the production process, and in addition must 

assure normal or above normal operation of the services which make modern 

industrial operations possible — transportation, banking, etc. In the 

case of each military item, problems must be subject to quick solution from 

the top planning level to the actual production line in the plant. To the 

extent that lack of knowledge exists between levels, the decisions from 

above may adversely affect the actions of those below, or those below may 

be working at cross purposes with the intent of those above.

A working system that will forestall such difficulties requires a 

focussing of attention on all levels of the industrial mobilization pro-

207. J. D. Billingsley, E. S. Mathews, and A. H. Sweeney, Jr., The 
Army Ordnance Arsenal System, thesis submitted for the corse in Manu­
facturing, Harvard Graduate School of Business Administration, September 
15, 1917, p. £2. " 
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cess.

During World War II, skilled workers were in shorter supply 
than unskilled, engineers were still more scarce and top management 
leaders were practically non-existent. Would it not, therefore, 
be wise to develop in peace those skills and talents that we know 
will be needed and scarce in war, particularly when training of 
these people will tend to reduce the peak war engineering lead 
by getting some of it accomplished before war becomes imminent?208/ 

Any program which envisions the earmarking and training of individuals 

for service during industrial mobilization, at whatever level, implies that 

the planning agency understands what is to be produced during that mobili­

zation. In terms of the items of munitions, this is a critically diffi­

cult problem in itself, because the development of military items is high­

ly dynamic. Changes in design are the rule, and modifications of accepted 

designs occur with great rapidity and in great number. When the item is 

standardized without change for a resonable length of time, the problem of 

preparing for its production would not be serious.

If enough really skilled industrial engineers are available 
and familiar with the product, they can break down the job into 
semi-skilled and unskilled operations so that almost any man or 
woman can readily learn to do the majority of the jobs. This 
means that while it will be possible in peace to avoid carrying 
many unskilled on the payroll, it will be mandatory that the upper 
levels be adequately manned.209/

The Problem of Modifications in Design

The usual case for a military item is that its design may be modified 

or extensively changed with considerable frequency. This is particularly 

true in the period since 19h0, and throughout World War II modifications 

and changes in design added greatly to the problems of production on both

208. Ibid., p. ?2.

209. Ibid.



sides. For example, General Heinz Guderian, the "father of the German 

Armored Force”, cites numerous variations which German tank producers were 

required to make in the late months of 19h2.

In October (19b2) tank production suffered further in favor 
of production of assault guns: Panzer IVs (medium tanks) were 
diverted to carrying the 75 millimeter L70 cannon and the Panthers 
(medium-heavy tanks) the long 88 millimeter L71 (gun). Further­
more, bO to 60 heavy infantry guns were to be built on to Panzer 
bodies. Hitler also talked of mounting mortars on Panzer IVs; 
these were to have extra short barrels and be used as mine-throw­
ers. Interesting as all these new designs were, the actual re­
sult was simply a decrease in the production of the only useful 
combat tank available to us at the tire, the Panzer IV; and fur­
thermore it was only in this month that the production figures 
for that tank reached the re? Uy very modest total of 100,210/

It is interesting to note that in 19b2, when the Germans were ha mi ng 

the confusing experience indicated above, the United States produced 

10,9b7 light tanks and 13,7b6 medium tanks, for a yearly total of 2b,69) 

The American experience indicated that high levels of production were 

nossible despite a certain amount of disruption because of modifications 

and changes in design. Those in control of Germany apparently were unable 

to settle on any design for a sufficient time to get substantial production, 

though the combat situation demanded tanks in quantity. Commenting upon 

some changes proposed for German tanks as a result of the fighting in and 

around Stalingrad, Guderian writes:

There can be no doubt that the tanks available to us at that 
time were not suitable for street fighting (this in late 19b2! ); 
on the other hand the correct solution for the problem was not 
this constant modification to the design of tanks actually in 
oroduction, with the resultant creation of countless variations

210. Heinz Guderian, Panzer Leader, New York City: E. P* Dutton 
and Company, 1952, p. 280.

211. Campbell, Industry-Ordnance Team, op. cit., p. 235.



to the original type, each of which would need innumerable dif­
ferent spare parts. The repair of tanks in the field was being 
made almost impossible.212/

As a practical matter, it appears that the most complex and difficult 

items to produce are the ones most subject to change. Though military 

clothing, food and other such basic items of supply were the subject of 

intensive research and development, changes in them did not so seriously 

affect the rate of production as did, for example, changes in designs of 

tanks or aircraft. Frequently the appearance of an enemy item in battle 

could suddenly make obsolete all of the same class of equipment with which 

it was intended to oppose the enemy. The German military establishment, 

and the designers and industrialists which supported it, faced this situ­

ation when the performance of the Russian medium "T3L" tank was observed 

in battle. Guderian writes:

A group of responsible designers, industrialists and officers 
of the Amy Ordnance Office visited ry Panzer Army in November, 
19hl, with the object of studying at first hand our recent combat 
experience when fighting the superior Russian tank, the T3h, and 
of deciding what measures should be taken to help us regain tech­
nical supremacy over the Russians. The officers at the front were 
of the opinion that the T3h should simply be copied, since this 
would be the quickest way of putting to rights the most unhappy 
situation of the German Panzer troops; but the designers could 
not agree to this.213/

Industry Must be Flexible and Adaptable

Adaptability and flexibility of the war-supporting industrial system 

can only be achieved by very close coordination and cooperation between 

Government and private industry, because in recent times the overwhelming

212. Guderian, Panzer Leader, op. cit., p. 280.

213. Ibid., 276.
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proportion of munitions has been produced by private manufacturers.

During every war since 1860 in which the United States has 
been engaged, American civilian industry has played an ever-in­
creasing role in the manufacture of munitions. This increasing­
ly important role played by industry has been due first to the 
ability of industry to supply such material by virtue of its 
state of evolution and growth, and secondly to the increased 
variety, quantity and requirements of munitions by modern war­
fare. Government owned arsenals were once the chief supplier 
of munitions required by our armed forces, but by World War 
II the requirement was so great that Government owned arsenals 
were able to produce less than 1# of the total demand. The 
remainder of the burden fell upon the capable shoulders of 
American Indus try. 211|/

In practical terms, coordination and cooperation between government 

and industry in planning for war production must be reflected in tangible 

contractual relations leading to actual production on an educational order 

basis, or by making industry responsible for the production of peacetime 

requirements of the armed forces.

Industry should carry the bulk of the production load in peace­
time as well as in wartime. With regard to research, development, 
and industrial and production engineering, Ind ;stry should carry 
as much of this load as is practicable from the point of view of 
their willi gness and the reasonableness of cost.215/

Industry Responsible for Production

This concept of industry as the responsible agent for war production 

was defined in an Order of the Chief of Ordnance dated July 18, 19h7, which 

outlined the mission of an arsenal. This order read in part:

An arsenal is an Ordnance manufacturing plant where eveiy 
effort is made to devise ways and means whereby any item assigned 
to it can be instantly transferred to industry for mass production. 
An arsenal is not a mass production center; it's a job shop. It 
must do everything possible to have all necessary production data

21h. Billingsley, Mathews and Sweeney, Ordnance Arsenal System, op.
cite, p. 12.

215. Ibid., p. 75.



available for the commercial manufacturers who in time of war 
will mass produce. («....) In order to accomplish its pro­
duction mission, each arsenal must work closely with mass pro­
ducers (industry) and incorporate into its plans and plants the 
best of industry’s ideas.216/

This clear statement of policy to the effect that arsenals were not 

to be considered as an important source of munitions production was a 

substantial departure Arom their historical role. Although in both World 

Wars, and particularly World War II, the relative importance of their 

production as compared to civilian industrial production was not great, 

they had traditionally been considered as important sources of munitions 

for war. This new announced policy clearly placed upon industry the full 

responsibility for large-scale munitions production. Under such a policy 

the role of the Ordnance Corps becomes solely one of planning, guidance 

and coordination, with the planning and guidance activities based on 

development work. Upon Ordnance rests the responsibility for intelligent­

ly visualizing what is required, preparing a prototype, making the initial 

production engineering studies required as a basis for mass production of 

the item, and arranging for tools, gages and materials for its early manu­

facture. Private industry must operate the actual mass production facili­

ties, improving them as new knowledge is gained, and fulfilling the pro­

duction schedules allocated by the Ordnance Corps.

In addition, industry can help at various intermediate stages by 

performing development work under special contracts as subordinate parts 

of major developmental projects undertaken by Ordnance. For example, in 

a contemplated new design for a tank industry might be given a contract

216. Ibid., p. 99. The citation is from Ordnance Department Order 
Number 30-17, 18 July 1917, Office of the Chief of Ordnance, Washington, 
D. C.
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fer development of a part of the proposed tank system, such as the sus­

pension or traction elements. Research and development projects are quite 

commonly farmed out in this manner as part of post-World War II procure­

ment, and indicate that industry can normally be expected to participate 

in both the development and ultimate mass production stages of an item.

Integration Committees Needed for Effective Program

With policy so clearly indicated by stated regulation and by con­

tractual practice, industry’s contemplated role in industrial mobiliza­

tion can be readily visualized. With acceptance of the idea of industrial 

participation in this manner and on this scale, the problem becomes one 

of making that participation as effective as possible. The close relation­

ships of industry and government in the process require that devic es and 

procedures for cooperation and liaison be in existence, and in practical 

operation, for proper effectiveness.

A highly suitable device for the establishment and maintenance of the 

required relationships would be the retention of the industry integra­

tion committee concept into peacetime mobilization planning. The com­

mittees, by definition, would interest themselves deeply in a single im­

portant military item. They would study its design with the intent of 

making it more producible; they would lay out production engineering pro­

cedures embodying their ideas; they would produce small lots on an edu­

cational order basis. Meeting with one another for the specific purpose 

of maintaining and improving an ability to go into significant production 

of the item on fairly short notice, they would remain clearly aware of the 

fact that their responsibility was narrow, clear cut and important in the
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sense of actually leading to immediate production of a required mili­

tary item.

Above the committee, and reaching to the highest levels of power and 

authority, would necessarily be the structure that established require­

ments, allocated materials, considered the use of manpower and other re­

sources on a national basis, and generally controlled the pattern of in­

dustrial mobilization from the top. The integration committee, with its 

intensive knowledge of its needs in the tool, raw material, manpower and 

facilities fields, would be an ideal source of information for the top 

planning and controlling agencies. Though requirements in the sense of 

changes in schedules might fluctuate because of factors not under the 

control of the planning authorities, the ability to interpret changes in 

requirements in terms of tools, materials, and manpower would be ever­

present with the committee system in effect. Committees, organized for 

production of specific items, and intimately familiar with the production 

of that item through experience, would be much more sure of their needs 

than inexperienced producers newly entering a field of production. There 

would be much less hoarding, and much less over-staffing and over-supplying 

because there would be much less pressure of uncertainty. The natural 

tendency to get more than enough, when in ignorance of what a proper amount 

is, would be greatly modified.

Tn addition, the association of the government, as represented in 

this case by Army Ordnance officers dealing with the committees, with in­

dustry, as represented by committee members, would of necessity be a live 

and real relationship. Through the peacetime period the two would work 
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together on a specific type of problem, and even though the scale was 

limited when compared to actual wartime production, the association of 

the two with each other, and with the product, would create a familiari­

ty that would permit an easy and natural transition to a full-scale pro­

duction basis. The period of adjustment to the problems of war pro­

duction could be greatly eased and shortened at the actual production 

level, because those who were actually going to do the job would know 

what the job entailed, and would be able to judge what would be needed 

to do it.
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ECONOMIC ORGANIZATION AND THE INDUSTRY INTEGRATION COMMITTEES
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Chapter 10

Out-Uni ng the Sphere of Action of Committees

In the nine chapters of the two preceding sections we have examined, 

the formation of industry integration committees, and noted some of their 

accomplishments in operation. The present chapter will be devoted to 

defining the area in which the committees may properly function, as de­

lineated by the various regulations and instructions which grew out of 

experience in World War II and more recently in the Korean conflict.

The Automotive Council for War Production

The cooperation of manufacturers in the war effort was displayed at 

various levels in the industrial economy during World War II. The Chair­

man of the War Production Board emphasizes the significance of such top­

level organizations as the Automotive Council for War Production, which 

was made up of the major manufacturers in the automotive industry, and 

quotes Mr. Alvan Macauley, Chairman of the Board of the Packard Motor Car 

Corporation, and President of the Automotive Council for War Production, 

as follows :

The Council established a pattern of industrial teamwork 
for victory. Its purpose was the fostering of complete inter­
change of mass-production information, time-saving techniques, 
product improvements, tooling shortcuts and developments.

(......... ) Brought together on mutual problems, one-time
competitors quickly discovered that they could plan together and 
work together. And immediately after the first service func­
tions began to operate smoothly, a big step toward even closer

152
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collaboration was taken in the organization of committees 
through which an actual sharing of productive "know how" 
could take place.217/

The committees to which Mr. Macauley refers as the ones in which 

an “active sharing of productive know how" took place were, of course, 

the Amy Ordnance industry integration committees. They were the 

working level committees where specific things could be done about 

specific production problems. Though the organizations above them, 

such as the Automotive Council for War Production, had significant 

functions to perform with regard to the "big picture", some device 

such as the industry integration committee was required to highlight, 

focus upon and solve problems involving specific items at the produc­

tion line level.

Integration Committees and the Korean Conflict

In Section I above the formulation of the industry integration com­

mittees of World War II was discussed. The success of the device in that 

war was fresh in the minds of many of the individuals — whether associ­

ated with the military, with governmental civilian service, or with ci­

vilian industry — who were confronted with the problem of mobilizing 

industrially for the problems resulting from the situation in Korea 

which began in June, 1950.

The Defense Production Act of 1950, as amended by the Defense Pro­

duction Act Amendments of 1951, furnished a legal basis for the cooper­

ation of manufacturers in the new emergency. This Act provides:

a) The President is authorized to consult with repre­
sentatives of industry, business, financing, agriculture,

217. Nelson, Arsenal of Democracy, op. cit., p. 228.
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labor, and other interests, with a view to encouraging the 
making by such persons, with the approval by the President, 
of voluntary agreements and programs to further the objec­
tives of this Act.

b) No act or ommission to act pursuant to this Act 
which occurs while this Act is in effect, if requested by the 
Resident pursuant to a voluntary agreement or program ap­
proved under subsection (a) and found by the President to be 
in the public interest as contributing to the national defense 
shall be construed to be within the prohibition of the anti­
trust laws or the Federal Trade Commission Act of the United 
States. A copy of each such request intended to be within the 
coverage of this section, and any modification or withdrawal 
thereof, shall be furnished to the Attorney General and the 
chairman of the Federal Trade Commission when made, and it, 
shall be published in the Federal ^egister unless publica­
tion thereof would, in the opinion of the President, endan­
ger the national security.

c) The authority granted in Subsection (b) shall be 
delegated only (1) to officials who shall for the purpose 
of such delegation be required to be appointed by the Presi­
dent by and with advice and consent of the Senate, unless 
otherwise required to be so appointed, and (2) upon the con­
dition that such officials consult with the Attorney General 
and with the chairman of the Federal Trade. Commission not less 
than 10 days before making any request or finding thereunder, 
and (3) upon the condition that such officials obtain the ap­
proval of the Attorney General to any request thereunder be­
fore making the request. For the purpose of carrying out the 
objectives of>Title I of this Act, the authority granted in 
Subsection (b) of this section shall not be delegated except 
to a single official of the Government.213/

The mobilization effort resulting from the Korean situation thus had, 

after September 3, 19^0, when the Act was passed, as strong a basis for 

industry integration committees as was ever provided in World War II.

In fact, the content of the Act of 1950, as amended, upon which inte­

gration committees could safely be formulated, "is based on similar 

provisions of Section 12 of the Small Business Act of 19^2, the prin-

213. Section 708, Defense Production Act, 1950, as amended, as 
printed in Backman, War and Defense Economics, op. cit., pp. h37-h38. 
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cipal difference being that, whereas the approval of the Attorney General 

is required by the Defense Production Act of 1950, only consultatiôn with 

the Attorney General is required under the Small Business Act".212/

A "Business as Usual" War

In practice, the formulation of integration committees after the 

Korean incident began was markedly different than in World War II. The 

policy of the Attorney General was much more stringent and restrictive, 

and some nine months after the Act was approved and a year after hostili­

ties began one and only one integration committee had received the neces- 
non/ 

sary approval

Basically, the reason why the experience after Korea proved so dif­

ferent is the fact that the urgency and seriousness of the situation 

never approached that of World War II. From the first, it was almost a 

"business as usual" war, and the national policy reflected the concept 

of partial mobilization for an indefinite time.

The Defense Production Act reflects an awareness on the 
part of the Congress of the fundamental problem of maintaining 
competition in a mobilization effort of indeterminate duration.221/

In carrying out the Congressional intent it is apparent 
that there are fundamental differences between policies appro­
priate to a long-range defense economy and those of the type 
with which the country became familiar during World War I and 
World War II. In a full scale war emergency, an immediate maxi­
mum output of war materials is usually essential. On the other

219. T. T. Molnar (Colonel) to Colonel Bishop, memorandum dated $ 
June 1951, subject: Integration Committees, p. lu On file in Current 
Procurement Branch, Office of Assistant Chief of Staff G-U, Department of 
the Army, Washington, D.C.

220. Ibid., p. 3.

221. Report of the Attorney General of the United States Prepared 
Pursuant’to Section 708(e) of the Defense Production Act of 1950, mimeo­
graphed press release, Washington: Office of the Attorney General, Decem­
ber 7, 1950, p. lu
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hand, during a period of partial mobilization, increase in the 
productive capacity of the economy may expand the defense po­
tential and thereby afford a long-range measure of national se­
curity greater than an immediate increase in military produc­
tion. The present problem, however, appears to encompass both 
of these factors, i. e., the immediate necessities and the 
long-range defense potential,222/

Fear of Increased Economic Concentration

The Defense Production Act of 1950 gave the President authority to 

promote the national defense

"by meeting, promptly and effectively, the requirements 
of military programs in support of our national security and 
foreign policy objectives, and by preventing undue strains 
and dislocations upon wages, prices and production or distri­
bution of materials for civilian use, within the framework, 
as far as practicable, of the American system of competitive 
enterprise.22^/

The President had indicated his concern regarding the danger of unneces­

sarily violating the framework of the American system of competitive en­

terprise in a memorandum of September 29, 1950, which he sent to those 
directly concerned with the administration and effects of the Act.221/

The President wrote:

As I pointed out in ny State of the Union Message in 
January, 19h7, during the last war the long-standing tenden­
cy toward economic concentration was accelerated. Partial 
mobilization, in the absence of protective measures, may again 
expose our economy to this threat and thereby imperil the 
very system we are seeking to protect. In numerous provi­
sions of the Defense Production Act of 1950, the Congress in-

222. Ibid., p. 7.

223. Section 2, Act of 1950 as amended, as printed in Backman, 
War and Defense Economics, op. cit., p. UOh.

22h. The Secretaries of Commerce, Interior, Agriculture, Defense, 
Army, Navy, Air Force and Labor; the Chairmen of the National Security 
Resources Board, the Board of Governors of the Federal Reserve System, 
and the Board of Directors, Reconstruction Finance Corporation; the Ad­
ministrators, of the Housing and Home Finance Agency and of the General 
Services Administration; the Chairman of the Interstate Commerce Commis­
sion.
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dieated its concern over this danger to free competitive en­
terprise.

Li order that this danger may be minimized, it is requested 
that, in performing those functions delegated to or vested in 
you by Executive Order 10161, you consult with the Attorney 
General and the Chairman of the Federal tirade Commission for 
the purpose of determining and, to the extent consistent with 
the principal objectives of the Act and without impairing the 
defense effort, of eliminating any factors which may tend to 
suppress competition unduly, create or strengthen monopolies, 
injure small business, or otherwise promote undue concentra­
tion of economic power.225/

The Act of 1950 had specifically directed the Attorney General to 

make, or request the Federal Trade Commission to make for him, "surveys 

for the purpose of determining ary factors which may tend to eliminate 

competition, create or strengthen monopolies, injure snail business, or 

otherwise promote undue concentration of economic power in the course of 

the adninistration of this Act"The Attorney General’s first report, 

which was required within ninety days of the approval of the Act, analyzed 

the most likely avenues via which the competitive system might be threat­

ened. Under the heading of "Voluntary Agreements and Programs" the fol­

lowing statements were included:

The use of voluntary agreements and programs to carry out 
the mobilization program may result in business enterprises, 
vigorously competitive in normal times, evolving common courses 
of ^action to restrict production, retard technical development, 
limit expansion, reduce quality and raise prices. To the extent 
that the mobilization program requires joint action ty business­
men, opportunities are presented to work out restrictive agree­
ments either within or without the frunework cf a government-

225. Memorandum from President Harry S. Truman dated September 29. 
1950, as quoted in Report of Attorney General Pursuant to Section 708Le}, 
December 7, 1950, op. cit., pp. h-5»

226. Section 708(e), Act of 1950 as amended, as printed in Backman, 
War and Defense Economics, op. cit., p. U33.
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sponsored programe It is important that the public need shall 
not become a cloak for concerted action undertaken privately to 
the public detriment. 227/

At the close of the discussion under the heading of Voluntary Agreements

and Programs the report stated: ‘

Finally, it is recognized that activities under voluntary 
agreements and programs are likely to establish codes of conduct 
inconsistent wlth free competition which may continue after the 
expiration of the authority granted in the Act. It is therefore 
important that parties to these agreements and programs under­
stand that the immunity provided does not extend to activities 
beyond the scope of the agreement or continued beyond the dura­
tion of the Act. It is likewise important that affirmative steps 
be taken after the expiration of the Act to restore competition 
by eliminating institutions and practices fostered by such war­
time emergency measures.228/

Business Advisory Committees Authorized

Tn addition to the general authority for cooperative action con­

tained in Section 708 of the Defense Production Act of 1950, a specific 

form of cooperation was authorized and established by another section.

Such business advisory committees shall be appointed as 
shall be appropriate for purposes of consultation in the formu­
lation of rules, regulations, or orders, or amendments thereto 
issued under authority of this Act, and their formation shall 
be fair representation for independent small, for medium, and 
for large business enterprises, for different geographical areas, 
for trade association members and nonmembers, and for different 
segments of the indus try .229/

Die business advisory committees were of a much more general and in­

clusive nature than the Army Ordnance industry integration committees, as 

they tended to deal with broader matters. However, the manner in which

227. ^c^>ort^o^Attorn^yOeneral^Pursuant^to^2eo^
7, 1950, op. cit., pp. 27-28. ”

223. Ibid., pp. 29-30.

229. Section 701(b)(ii), Act of 1950 as amended, 
Man, War and Defense Economics, op. cit., pp. U32—1133• 

as printed in Back-
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they were established and functioned was of great significance to the 

integration committees established after the Korean war began.

As would be expected, both government and industry were interested 

in some general guidance with regard to the formation of the advisory 

committees, and such guidance was furnished by the Deputy Attorney Gener­

al. In a letter dated October 19, 1950, to the agencies charged with 
defense responsibilities under the Act,-^^^ he wrote:

In organizing such (business advisory) committees, there 
are certain requirements which should be met in order to mini­
mize the possibility of violation of the antitrust laws.
Briefly stated these requirements are:

(1) There must be statutory authority for the employ­
ment of such committees or there must be an administrative find­
ing that it is necessary to utilize such committees to perform 
certain statutory duties.

(2) The agenda for such committees and their meetings 
must be initiated and formulated by the Government.

(3) The meetings to be held must be at the call of 
and under the chairmanship of full time government officials.

(L) Full and complete minutes of each meeting must 
be kept.

(5) The functions of such committees must be purely 
advisory and ary determinations of action to be taken must be 
made solely by government representatives.2^1/

Despite this guidance, the Department of Justice received numerous 

complaints that the business advisory committees, in their formulation 

and operation, were violating both the letter and the spirit of the pro­

gram as suggested. These complaints brought forth a second letter

230. The agencies enumerated in footnote 22L.

231. Peyton Ford, Deputy Attorney General, Department of Justice, to 
The Secretary of Commerce and others, letter dated October 19, 1950. On 
file in Office of the Attorney General, Department of Justice.
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fl*om the Department of Justice to the same list of addressees. After 

bringing out the fact that numerous complaints had been received con­

cerning the manner in which the advisory committees were functioning, 

this letter continued:

Our attention has been directed to the following improper 
practices in which such committees have engaged:

(a) Committees have met without the benefit of a 
government chairman;

(b) Government representatives have lacked proper 
qualifications ;

(c) Agenda have been prepared and meetings have been 
called by industry rather than by the department or agency con­
cerned;

(d) Subcommittees, panels and other subgroups have 
not adhered to the requirements established for the full com­
mittees;

(e) The requirements with reference to committee 
representation set forth in Section 701(b)(ii) of the Defense 
Production Act have not been met; and

(f) Many of the committees, rather than being ad­
visory, have in fact made decisions and exercised functions 
which properly should reside exclusively in government offici­
als .2jl2/

Army Ordnance Requests Integration Committees

The experience of the advisory committees was observed with great 

interest by the Amy Ordnance Corps, which was anxious to establish a 

number of integration committees to assist in the post-Korean production 

program. Without the blanket approval that had existed in World War II, 

there was considerable question as to how to satisfy the requirements of

232. He G. Morison, Assistant Attorney General, Department of Justice, 
to The Secretary of Commerce and others, letter dated March 15, 1951. On 
file in Office of the Attorney General, Department of Justice.
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the Attorney General so that approval of a request for a committee could 

be relatively certain. There was no such spelling out of requirements 

for the integration committees as there had been for the advisory commit­

tees. In discussing this situation a General Staff officer, who was respon 

sib le for processing requests for approval of integration committees to 

The Attorney General, stated: "The requirements of the Department of 

Justice cannot be formalized."522/ This officer did, however, enumerate 

five minimum conditions which the Attorney General insisted must be met 

before there could be any possibility for approval of a committee. These 

conditions were:

(a) Approval for integration committees shall be in ex­
treme cases of urgency only.

(b) The Attorney General shall be the judge of the ex­
treme urgency of the request.

(c) Each agreement shall be worked out in itself. There 
shall be no standard form or procedure.

(d) Integration committees shall not be used rôiere there 
is any other way out of it.

(e) If requests do not meet Department of Justice require­
ments, no approval will be given.23b/

Seeking an Integration Committee Formula 

Faced with the situation of having to carefully justify each case on 

its own merits, and without a formal pattern for the type of submission 

desired, it is not surprising that submissions for approval of integra­

tion committees were drawn up to meet the requirements for approval of 

advisory committees, in addition to including other information. A

233. Molnar, memorandum on Integration Committees, op. cit., p. £.

23b. Ibid., p. U.



162

typical submission is that prepared for the proposed integration commit­

tee on Light Gun Tanks and Allied Combat Vehicles, vôiich was sent to 

the Department of Justice in May, 1921. With regard to the statutory 

authority for integration committees, the submission referred to Section 

708 of the Defense Production Act of 19$0, and went on to declare: "The 

Ordnance Corps, through strict control of its Integration Committee acti 

vities, will prohibit any unauthorized and unwarranted use of the commit 

tee and will restrict the activities of the committee to the objectives 

set forth herein" .«=22/

As for the conduct of the committee meetings, the plan specifically 

provided for meeting the requirements outlined in the Deputy Attorney 

General’s letter of October 19, 1950.-2—/

The following requirements for the conduct of meetings shall 
be observed:

(a) The initiation and formulation of agenda shall be 
performed by the government;

(b) The meetings to be held shall be at the call of 
and under the chairmanship of government representatives;

(c) Full and complete minutes shall be kept;

(d) Determinations of action to be taken shall be 
made solely by government representatives.237/

Some Characteristics of a Proposed Committee

The problem of showing the urgent need for a committee was basic. 

In the case of the proposed Light Gun Tank and Allied Combat Vehicle Com 

mittee, the plan discussed the numerous problems involved in setting up

235 Plan and Regulations of Ordnance Corps Governing the Integra­
tion Gnmmitt^Sn Light Gun Tanks and Allied Combat Vehicles, Washington 
Office of the Chief of Ordnance, May, 1951, par. 3» On file in Histori­
cal Section, Office of the Chief of Ordnance.

236. See citation number 231.
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for production of the items. One important part of the discussion reads:

The manufacturers of Light Gun Tanks and Allied Combat Ve­
hicles are required to accept designs and specifications for 
an item foreign to their engineering staffs, to accept and in­
corporate a continuous series of changes not the result of 
their own research and development, to establish production 
lines and manufacture or acquire tools and machines, and to 
adapt their techniques and processes to the procurement pro­
gram or to adopt others that are not familiar to them. On 
the other hand, a peacetime producer develops, through his 
engineering staff, the designs and specifications for an end 
item to be made on his production line and incorporates changes 
to suit his own needs, desires and manufacturing process. 23.8/ 

The membership was strictly limited to manufacturers engaged in the 

production of Light Gun Tanks and/or Allied Combat Vehicles. Only seven 

members were to form the original committee, if approved: Cadillac Divi­

sion of General Motors Corporation, American Car and Foundry Company, 

Allis-Chalmers Manufacturing Company, Massey-Harris Company, International 

Harvester Company, Food Machinery Corporation, and Detroit Tank Arsenal. 

All of these prospective members held prime contracts for light gun tanks 

or allied vehicles, and the plan provided that "each new prime contractor 

under Ordnance Corps contract for the production of Light Gun Tanks and/ 

or Allied Combat Vehicles shall become a member of the committee" .^22/ 

The committee was to concern itself only with production problems arising 

in connection with the production of "the items for which the committee 

was for med.This limitation was considered necessary so that the

237. Plan for Light Gun Tank Committee, op. cit.,, par. $b(l).

238. Ibid., par. la.

239. Ibid., par. 5a(5)

2h0. Ibid., par. be.
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committee would not be diverted to activities other than those for which 

it was formed. Definite restrictions on the scope of committee activity 

were mentioned with regard to procurement. "The Committee shall in no 

way affect or influence Ordnance Department in the placement of contracts, 

or in the price, trade, marketing or any other of the incidents of pro- 

curerne nt. ” 241/

It has been noted above that the committee plan required that all 

determinations of action to be taken would be made solely by government 

representatives. Matters concerning which the committee might make re­

commendations to the government included the following:

a) Changes in material and design including standardiza­
tion of material.

b) The interchange of parts, material, skills, tools, 
training aids, machines.

c) The allotment of definite production schedules to meet 
overall scheduled requirements.242/

With regard to all of these types of re commendation, the representatives 

of the Ordnance Department were required to function in controlling posi­

tions . In the proposed committee, as in the World War II committees, 

the chairman and deputy chairman were Army officers, as was the Ordnance 

representative. All action was required to be taken by them.

The contractor-members furnish the Chairman or Deputy 
Chairman with a list of facilities3 the rate of production, 
actual or projected; an inventory of finished parts; an in­
ventory of material on hand, on order and promised delivery. 
The Ordnance Officer attached to the Committee compiles the 
production data. By comparing this data to the requirements

241. Ibid., par. 3.

242. Ibid., par. 6.



165

of the Ordnance Corps. a production schedule can be made by 
the Ordnance Corps. On the basis of this comparison, the Ord­
nance Corps will be enabled to determine whether the produc­
tion capacity, material, and facilities requirements for pre­
sent and future commitments are met.21+3/

The Ordnance Officer attached to the Committee will main­
tain such production, performance and control records and ma­
terial inventories as are necessary. Based on these records the 
Committee will be in a position to advise the Ordnance Corps 
of the most economical method of adjusting production to meet 
requirements and leading schedules.2^/

Tighter Control of Committees by Ordnance

The meetings of the Committee, and the official communications of 

it, were to be closely controlled by the representatives of the govern­

ment.

Committee meetings shall be called by the Chairman, De­
puty Chairman, or the Ordnance officer attached to the Commit­
tee. The agenda shall be prepared by the Chairman or Deputy 
Chairman. Invitations to attend will include a copy of the 
agenda of the meeting in order to facilitate proper representa­
tion at the meeting.

The Chairman, Deputy Chairman, or Ordnance officer attached 
to the Committee shall preside at all meetings, which shall be 
held at offices assigned to or under the control of the Ordnance 
Corps. The Secretary of the Committee shall maintain and keep 
minutes of committee meetings.21^/

A great tightening of the supervisory role of the Ordnance Corps in 

this type of committee, as compared to the World War II committee, is ap­

parent. Under the proposed rules and regulations, meetings were to be di­

rectly controlled by an Ordnance Corps representative. Meetings could 

take place only at offices specifically controlled by, or assigned to,

21+3- Ibid., par. 6a.

2hh. Ibid., par. 6d.

21£. Ibid., par. $b(2), (3). 
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the Ordnance Corps, and full and complete minutes must be maintained. 

This is in sharp contrast to the policy on minutes in World War II which 

reads : "Ordnance representatives on committees or other Ordnance personnel 

will not require or request committees to maintain minutes of committee 

meetings. "2LÉ/ Whereas in World War 11 the committee, through its 

assistant chairman (an industry civilian) was able to call a meeting, now 

only a military official could do so. The secretary of the committee, 

who was required to be an Ordnance officer designated by the chairman or 

deputy chairman,must maintain and keep minutes of meetings, in 

addition to performing other administrative work for the committee.

It is quite obvious that the sphere of action proposed for industry 

integration committees formed after the beginning of the Korean war re­

presents a substantial departure from that of World War II. In almost 

every phase, there is a modification of the role of the industry assistant 

chairman, and an increase in the authority and direction furnished by the 

government. This change is, to some extent, traceable to the different 

nature of the Korean war, and to the much slower tempo of defense pro­

duction to meet its needs. However, it is also an obvious result of the 

belief that committee activities in World War II were responsible in 

some degree for the changes in economic concentration which took place 

during that war in the sense discussed in Chapters 11 and 12 below. 

It is a reflection of the firm belief that the dominating positions 

of certain of the great corporations were greatly strengthened

2^6. Ordnance Procurement Instructions ^6, op. cit., par. 56,212.5. 

2L7. Plan for Light Gun Tank Committee, op. cit., par. 6b.



by the war production program in World War II. This position had been 

clearly stated by the President of the United States in his State of the 
Union Message in January, 19^7.

During the war, this long-standing tendency toward economic 
concentration was accelerated. As a consequence, we now find 
that to a greater extent than ever before, whole industries are 
dominated by one or a few large organizations which can restrict 
production in the interest of higher profits and thus reduce em- 
plqyment and purchasing power.2^8/

248. Pencrt-Of-Attorne^leneral-Pursua^
ber 7, 1950, op. cit., p. 10. It seems evident that the position of the 
federal government, as indicated by the President and the Attorney Gen­
eral, reflected the distrust of "bife business” which was widely preva­
lent at the beginning of the Forties. The findings of Berle and Means 
(See A. A. Berle and G. C. Means, The Modern Corporation and Private 
Property, New York: Macmillan, 1933) and the reports of the Temporary 
National Economic Committee (1941) did much to create this atmosphere.
For the other extreme see David Lilienthal's recént book entitled Big 
Business which is cited in footnote 43.



Chapter 11

Small Business and the Committees

In the preceding chapter we observed that the organization and 

methods of operation proposed for integration committees formed to sup­

port the production program for the Korean war differed considerably from 

the experience with committees in World War II. The changes, which were 

inspired primarily by opinions of the Attorney General, appeared to stem 

from one major source — a conviction on the part of the government that 

the tendency toward economic concentration was greatly accelerated by 

events of World War II. In the present chapter we will consider some of 

the industrial experience in World War II as related to the problems of 

small business.

Why Big Contracts Go to Big Business

The announced policy of the government of the United States in World 

War II was to encourage the participation of "small business" in the war 

production effort. Manifestations of this policy in action included such 

agencies as the Smaller War Plants Corporation, and special organization­

al entities in each of the military procurement agencies to implement the 

national policy.

There are numerous difficulties in the Ordnance production field 

with regard to the maximizing of the role of small business in that field, 
oho/ 

Ordnance is known as a "typically big-business industry".----- ' When a

249. J. M. Blair, H. F. Houghton and M. Rose, with assistance of B. 
Goldwasser, W. S. Johnson and M. J. Ulmer, Economic Concentration and World 
War H, Senate Document 206, 79th Congress, 2d. Session, Washington: 
Government Printing Office, 1946, p. 24. j

168 X
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sizable prime contract was negotiated for a complete tank, or a complete 

truck, or a complete artillery piece, it was not feasible to negotiate 

with small manufacturers. Such items are the intricate products of large 

industrial aggregations, and cannot be properly and efficiently produced 

on a job-lot, piecemeal basis. It would be illogical to attempt to pro­

duce complicated items on a mass production basis in other than large, 

mass production plants. It would be peculiar, indeed, to give to a corpor­

ation with a total capitalization of, say, £2,000,000 a prime contract 

for ££0,000,000 or £100,000,000 worth of tanks or trucks. It was assumed 

that the most likely people to deal with large-scale production were those 

who had been engaged in it to some degree. There appeared to be no great 

resistance to this position, as the attitude of the government was that 

small business could be permitted to participate in the production program 

in the subcontracting role. Writing of the manner in which the great bulk 

of war contracts was placed during !9^O-^l, the Chairman of the War Pro­

duction Board states:

In those days, time was the greatest of all scarcities; 
furthermore, we had to deal with facts, not theories; to do the 
best we could with real rather than theoretical situations* 
So the great bulk of the orders went to the giants of industry, 
then to the sub-giants, and on down the line until finally they 
began to fan out among the relatively small concerns. This situ­
ation made us none too happy; we should have preferred to call 
in all American industrialists, large, medium, and small, and 
distribute orders equitably among them. But, as I have pointed 
out elsewhere, the Armed Forces did the actual placing of orders, 
and were far more wedded than OPM (Office of Production Manage­
ment) or WPB (War Production Board) to the principle of using the 
well-coordinated facilities of big business.

I have heard some criticism of this practice — and, beyond 
doubt, it was occasionally and perhaps frequently overworked — 
but at the time our concern was not the preservation of small or



170

large business as such, rather it was the doing of everything 
in our power to preserve this country of ours where both kinds 
of business had been permitted to exist side by side, and the 
margin between preservation and extinction was, for several 
months, very slim indeed.2^0/

This experience in the early part of World War II was duplicated in 

the early phases of the Korean conflict. Speaking in February, 19^1, 

Then the war in Korea was some seven months old, Mr. James L. Kelly, 

Acting Director of the Office of Small Business, National Production 

Authority, Department of Commerce, declared:

When we move into a defense program, or a war production 
program, invariably we make an assumption that this is going to 
be a big program, this is a big undertaking, or it is a big war; 
therefore, the orders are going to be big and they must be 
placed with big business. The whole thing revolves around the 
basic concept for a while, -^t did so during World War II and it 
is commencing to operate that same way today.

Of course, you cannot go to a snail manufacturer to build 
battleships or B-361s or tanks. They have to be put into the 
production system and production line of big, well-organized 
business. But there are many things that drift into the big 
section of business which could well be done, and perhaps bet­
ter done, in the smaller plants.2^1/

Big Business Relies on Small

Though big contracts may logically be awarded to big business, it 

has long been customary for big business in its turn to have much of its 

work done for it in the plants of others. For example, International Har­

vester Corporation has some 26,000 suppliers, and approximately 6,000 
2^2/ 

dealers.—®^ Such a pattern is familiar throughout the manufacturing

250. Nelson, Arsenal of Democracy, op. cit., p. 277.

251. James L. Kelly, The Utilization of Smaller Plants in War Pro­
duction, address before the Industrial College of the Armed Forces, Feb­
ruary 6, 1951, Washington: Industrial College of the Armed Forces, 1951, p. 3 

252. Ibid., p. 15.



171

industry. The problem of small business is not to see how it can get a 

contract out of proportion to its size, but rather how it can maintain 

or reasonably increase its scope of operations in the war economy. It 

is also important that, while maintaining a suitable level of operations, 

the small manufacturer is careful not to become so narrowly centered on 

his war production job that he is unable to switch back to some sort of 

peacetime production when such a switch proves possible.

In considering the proportion of total Ordnance production that was 

the work of small manufacturers, it is first necessary to define what is 

meant by "Small Business".

The War Powers Act in World War II defined small business 
as any firm employing 500 or less people. The Selective Service 
Act and the Armed Services Procurement Act of today (19^1) de­
fine small business as ary independent business employing less 
than 500 people.253/

Though there are some shortcomings in defining a term so rigidly, for 

statistical purposes it has been customary to define a small business as 

one employing less than 500 employees. Most of the available data have 

been collected with this figure as an upper limit, and accordingly it will 

be used in this study.

Ordnance Contracts to Small Business

Small business participated in the Ordnance production effort in two 

distinct, though often inclusive, roles. During the period from January, 

19^3, through July, 19^5, a total of ^0,221 prime contracts were awarded 

by Amy Ordnance, with a combined value of $2^.5 billions of dollars. Of

253. Ibid., p. 2.
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these, a total of 17,9113» or approximately were awarded to small

war plants. The value of the contracts awarded to small business amounted 

to some $3.5 billions, or 1of the total value awarded. Table 1 on 

the following page indicates the distribution of these contracts by month.

Though the volume of prime contracts given to small business was 

substantial, it was only a part of the story. It is probable that the 

greatest dollar volume of Army Ordnance business went to small business in 

the form of subcontracts. Ordnance prime contractors were not required to 

report the extent of their subcontracting, as it was considered an unneces­

sary additional load on already heavily burdened clerical forces.20/ 

However, though no complete figures on the total extent of subcontracting 

by Army Ordnance prime contractors were assembled, "from a number of spot 

checks it appears that at least £0 percent of the subcontractors were small 

plants and that their contracts aggregated at least 25 percent of the prime 

contract value"This would make the dollar value of small business 

subcontracts approximate $10 billions for World War II, on the basis of an 

overall Army Ordnance program of forty billions.

If the small business share of Army Ordnance contracts was approxi­

mately as indicated above — some $3*5 billions in prime contracts and 

$10 billions in subcontracts — it was about in line with the estimates 

made for World War II war procurement as a whole. A survey of the prime

.Campbell, Industry-Ordnance Team, op. cit., p. 86.

2^5* Ibid., p. 87. See also Figures 3 and on the following pages. 
These represent value and distribution of subcontracts for two of the prime 
contractors manufacturing h0 millimeter gun mounts.
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Number and Value of Prime Ordnance Contracts Awarded to Small War Plants, 

(Less than 500 Employees) January, 1943, to July, 1945

Table 1.

Month

Number of prime 
contracts awarded

Total ToSWP Per­
centage

1943
January............. 1980 915 46.2
February........... 1793 944 52.6
March............... 1134 530 46.7
April................. 1242 594 47.8
May.................. 1224 540 44.1
June.................. 1196 5" 42.7
July................... 1399 654 46.7
August.............. - 1408 637 . 45-2
September......... 1374 741 53 9
October............. 1 1327 618 46.6
November......... 1256 604 48.1
December.......... 1183 568 48.0

1944 1 L > i "1 / •.
January............. 1139 545 47.8
February........... 835 327 39-2
March............... 1097 508 46.3
April................. 946 396 41.9
May.................. II3I 501 44 3
June.................. 1458 644 44.2
July................... 107$ 523 48:7
August.............. 1380 584 42-3
September......... 1187 SIS 43 4
October............. 1038 450 43-4
November..........• 1027 421 41.0
December.......... 1230 539 43 8

194? > y 0 < 9 ^580^
January............. 1905 7 53 395
February........... 1747 7*5 40.9
March............... 1820 750 41.2
April.................. 1627 701 43 '
May.................. 1311 562 42 9
June.................. 993 35° 35.2
July................... 759 303 39 9

Total............. 179^3 w
(Source: Campbell, Industry-Ordnance Team, op. clt., p. 87. )

Value of contracts

Total ToSWP Per­
centage

% 437,202,000 $ 78,169,000 17 9
587,328,000 145,108,000 24-7
511,586,000 89,492,000 %7 5
581,072,000 87,838,000 15 ■1
601,657,000 73,042,000 12. i
820,349,000 101,290,000 12.3
900,132,000 104,354,000 11.6

1,268,358,000 124,497,000 98
993,481,000 125,326,000 12.6

1,322,235,000 121,712,000 92
1,011,299,000 87,401,000 8.6

543,305,000 71,079,000 %3 %

724,045,000 79,929,000 11.0
540,815,000 70,573,000 13.0
686,706,000 113,627,000 16.5
493,961,000 101,057,000 20.5
565,597,000 118,329,000 20.9

1,191,231,000 157,048,000 13.2
656,890,000 133,060,000 20.3
627,761,000 121,891,000 19.4
432,200,600 96,999,000 22.4
718,945,000 81,350,000 1: 3
480,898,000 82,652,000 17.2
790,999,000 118,485,000 15.0

1,454,147,000 210,753,000 %4 5
1,435,198,000 204,441,000 14.2
1,134,784,000 208,176,000 18.3
1,132,182,000 169^526,000 15.0

862,576,000 120,540,000 14.0
614,5:9,000 70,686,000 ii .5
393,458,000 57,716,000 14.7

>24,519,916,000 >3,526,146,000
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and subcontracting records of 252 of the nation's largest corporations 

was prepared by the Smaller War Plants Corporation in 1913. These 252 

companies received the great bulk of all prime contracts awarded during 

the war, and the percentage passed along to small business in the form of 

2^6/subcontracts amounted to 29*76 percent.----- '

Effects of Contracts on Small Business

There was both potential good and potential evil inherent in sub­

contracts accepted by small business. On the one hand, a contract might 

mean operation at relatively full scale for a considerable time during a 

period when business other than war business was very difficult to get. 

The relationships established with the prime contractor, often a large and 

rapidly expanding corporation, might be such that they could continue 

during the postwar period with mutual profit in the field of peacetime pro­

duction. However, a small enterprise often, in accepting a sizeable sub­

contract from a large prime contractor, might find itself in the position 

of putting all its effort into the production of a single product for a 

single customer. With all output taken by contract, there was no selling 

problem, and the sales and promotion forces of the small producer might 

be dispersed or diverted to other work, ^n addition, the prime contractor 

was in the position of a supplier of materials and supplies for his sub­

contractors, or at the least might arrange that proper allocations might 

be made to the subcontractor by the War Production Board. Without the 

normal selling and purchasing problems of an independent business, the 

small subcontractor might often lose his personnel, and his experience,

256. Economic Concentration and World War II, op. cit., pp. 32-33.
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in both fields, and be at a serious disadvantage if he ever left his status 

as a captive subcontractor and once more attempted to compete as a regular 

independent interprise .^1/

Integration Committees and Small Business Data

It was Army Ordnance policy to encourage prime contractors to sub­

contract extensively, and from time to time a distinct effort was made to 

obtain a picture of what was actually being done. For example, all members 

of the Field Howitzer Committee were asked to supply the Office of the 

Chief of Ordnance with actual charts showing the extent of subcontracting 

which each had doneHowever, though various localized attempts were 

made to assemble information on the extent of subcontracting, no complete 

study resulted. There is no particular evidence to suggest that the total 

participation of small business in the Ordnance production effort was ary 

greater than 30 percent. If we consider the Amy Ordnance total production 

for the war to approximate h0 billions of dollars, the small business share, 

including both prime contracts totalling S3 -5 billions and subcontracts 

totalling £10 billions,- would, on a percentage basis, amount to some 

29.6 percent.

Number of Contracts Not the Important Factor

There is often a tendency to examine the volume of business done by 

small producers on the basis of number of contracts and subcontracts only. 

How erroneous this type of analysis can be is proved by the figures pre-

251. Ibid., p. 33.

2^8. J. E. Martin, Office of the Chief of Ordnance, to Mr. John Brown, 
Chain Belt Company, Milwaukee, Wisconsin, letter dated January 13, 19^3• On 
file in Historical Section, Office of the Chief of Ordnance.
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seated in Table 1, page 173 above, where the number and value of Ordnance 

contracts awarded to small business is listed. It will be noted that 

while the small business share of the total number of contracts awarded 

amounted to U.5 percent of all prime contracts, their value amounted to 

only lh.5 percent.
An example of confusion in this regard was contained in a speech made 

by the President of E. I. du Pont de Nemours and Comparer in Januaiy, 1951. 

Speaking of the use of subcontractors in the building of the Oklahoma Ord­

nance Works, a du Pont operated, government-owned explosives plant, this 

official stated:
Du Pont, a large company, was chosen to undertake the pro­

ject because it had available the organization and the experience 
to do the job with all possible speed.

There were 62 smaller firms that came into the project as

phases of its work to subcontractors of its own, in addition to 
which there were hundreds of additional firms from whom pur­
chases of materials and services were made. Du Pont alone 
placed 25,000 purchase orders for this job.259/

Such a listing of numbers of contracts awarded to small business, without 

indicating the relative value of the contracts, gives little indication of 

the actual extent of participation of small business in the overall project 

The same speech contained a fairly concise statement of the position which 

the Du Pont Corporation occupies with relation to small business, and is 

probably representative of the position of big business as a whole

It is true that 75 percent of the World War II prime con- 

watch the show.

259. Henry B. du Pont, If I Were a Communist Spy, a speech by the
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The facts are that the military authorities do not place 
the major responsibilities for defense contracts on the large 
corporations because they have any particular affection for big 
business, or ary lack of confidence in small business. %eir 
objective is simply to get big jobs done quickly and efficient­
ly by whatever business unit is best fitted to do the job. They 
know, and the critics apparently ignore the fact, that when a 
contract is placed with such companies as General Motors, or 
General Electric, or Du Pont, it really activates an entire chain 
of operations in which companies of all sizes and all descrip­
tions participate.

The large compary is selected to handle big jobs because 
it has the resources and organizational experience to muster and 
direct manpower and technology from hundreds of different sources 
and funnel them all into the project. It organizes the work, dele­
gates responsibility down the line and procures services and ma­
terials as they are needed.

For every large company that participated in the military 
program of World War II, there were hundreds who shared the as­
signment through subcontracts and sub-subcontracts and through 
supplying goods all up the line.

In our own case, the Du Pont Compary did about a billion 
dollars worth of military construction during World War II. Of 
this amount, $6 percent went to pay the cost of materials and 
services supplied by thousands of firms all over the country » 26o/ 

That the practice of the Du Pont Corporation in World War II with 

regard to subcontracting is not limited only to that period is evident 

from the following extract from a Du Pont Supervisory News Letter published 

in July, 1951*

Extent to which small business shares in defense contracts 
awarded to big companies is highlighted in Du Pont’s largest 
government project, construction of the Savannah River project 
for the Atomic Energy Commission.

During the first few months of the project, Du Pont placed

lice President, E. I. du Pont de Nemours and Compary before the Annual Ban­
quet, Chamber of Commerce, Tulsa, Oklahoma, January 11, 1951, p. 7. On 
file in Historical Section, Office of the Chief of Ordnance.

26o. Ibid., pp. 5-6.



180

some 2,900 plant site purchase orders with 821 suppliers. 
Three-quarters (711.5 percent) of the orders went to small "busi­
ness suppliers, and only one-quarter (25.5 percent) to big 
business. A supplier was classified as small businesss only if 
it employed less than 500 persons, was independently owned and 
operated, and was not dominant in its field. This last require­
ment excluded a number of companies which were small in all other 
respects, since the nature of the project calls for services in 
some specialized fields where small companies are likely to be 
dominant.

Dr. Pont plans to subcontract about h.0 percent of the total 
labor requirements for the Savannah River job. It will use 
small sub-contractors on many types of construction such as ex­
cavating, grading, piping, electrical work, on through to ex­
acting instrument controls and electronic devices.261/

Despite the fact that the declared attitude of big business toward 

small is one of cooperation and sharing, the relative amount of produc­

tion attributed to small business remains about the same since World War 

II as it was during that war. "As a group, small plants produce thirty- 

one percent of the total national output and employ about thirty percent 

of all persons engaged in manufacturing in the United States."262/

Committees Threaten Small Business

That the operation of committees of manufacturers in World War II 

might operate to the disadvantage of small business had been recognized 

early in the production effort for that war.

Though agreeing in principle with the committee arrangement 
and prepared to instruct the supply services to make full use of 

" it, the Director of the Procurement and Distribution Division 
(of the Services of Supply of the Army) saw some disadvantages in 
it. Unless closely supervised, it tended toward a concentration

261. Supervisory News Letter, Vol. 5, No., 7, E. I. du Pont de Ne 
mours and Company, Wilmington, Delaware, July, 1951» p. 3•

262. James L. Kelly, "A Bigger Job for Smaller Plants", Ordnance,
July-August, 1951, p. 8h.
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of contracts with "well-known firms", whose members on these 
committees were given "advance information on the procurement 
and production plans". It was proposed to give the matter care­
ful study, and in the event it was decided to form new commit­
tees, caution would be observed in their composition to insure 
representation of not only the larger producers but also the 
smaller ones.263/

Though small business may not have gained, and may have lost, in 

relative importance with respect to big business during the war years, 

there is some evidence that the biggest firms did not in general increase 

in the greatest proportion. Mr. Henry du Pont makes this point in his 

previously cited speech:

Furthermore, the larger firms, who had the lion’s share 
of the responsibility, did not by any means come away with the 
lion's portion of the benefits. A study by the Federal Re­
serve Board, covering the wartime activities of nearly 3000 
companies, showed that small and middle sized firms showed a 
decidedly greater increase in sales, profits and assets than 
did the larger companies.

The United States Department of Commerce, in a survey of 
the 1000 largest manufacturing companies, got the same answer. 
This survey showed that the 200 largest concerns at the tone of 
this list fell well behind the 300 smaller firms in their rate 
of growth through the war years. This held true by every yard­
stick of measurement —— and the most striking difference was 
in the case of profits.264/

The industry integration committee, by virtue of the extensive inter­

change of information which it made possible, was an effective means by 

which the customary suppliers and subcontractors for the various members 

in their peacetime production activities could be introduced to new pro­

ducers. When problems arose within the industry committee with regard

263. Yoshpe, Organization for Production Control in World War II, 
on. cit., pp. 108-109.

264. Du Pont, If I Were a Communist Spy, op. cit., p. 8.
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to the supply of a particular material or component, the suppliers 01 the 

item to all members could be quickly reviewed, and additional quantities 

of the short material or component subcontracted to those who appeared able 

to increase output. In a sense, the concept of integration could be passed 

on to the subcontracting level with considerable success,.and this undoubt­

edly happened in many cases.

Size Immaterial to Beneficial Participation

It was also true that size, of itself, was not normally a require- 

ment for committee membership or participation. Many committees had mem­

bers of widely varying size, and those that did not often could not ior 

technological reasons. For example, the members of the TNT Committee were 

all verv large producers simply because TNT production in tne government- 

owned facilities which had been erected was in every instance large-scale 

production. The small producer was sometimes at an advantage because of 

his status as a committee member, and found himself able to attain objectives 

that would have proved impossible otherwise.

The committee organization gave the little fellow, or tne 
manufacturer in the poorer operating position, a court oi ap- 
neal, an official expediter, and the chance to obtain critical 
materials which would never have been relinquished by otner fa­
cilities in a purely competitive arrangement.265/

In the final analysis it appears that small businesses dealing with 

prime contractors who were members of integration committees were at least 

as well off as small businesses that had to deal with prime contractors who 

were not so organized. The committees knew the pattern of succontracuors

265. F. 0. Chase, Historical Outline of. the 37mm Ta^and Anti-Tank 
Gun Industry Integration Commit^e, Mss., July, 19h3, P» 12. On - ale an 
Historical Section,"cffice of the Chief of Ordnance.
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for their industry, and could deal intelligently with many of the sub- 

contractors1 problems from a higher level. In addition, various factors 

arising from the nature of the association of small businesses with com­

mittee members suggest that they were greatly helped, during the war period, 

in their production engineering efforts by their relationships with commit­

tee members, and many of the relationships so established could reasonably 

be expected to bear further valuable fruit in the form of desirable post­

war arrangements.



Chapter 12

Expansion of Ordnance Contractors in World War II

In the first chapter of this section it was noted that integration 

committee organization and operating principles changed considerably from 

World War II to the Korean war. This change appeared to result from a fear 

on the part of the government that committee activity had increased the 

tendency toward economic concentration. The second chapter of the section 

considered some of the problems of small business, as it operated in the 

oresence of widely organized integration committees. In this chapter the 

extent of growth of Ordnance contractors in World War II will be examined, 

and some aspects of integration committee activities as related to that 

growth will be considered.

Vast Industrial Expansion in World War II

The expansion of the productive facilities of American industry which 

took place during World War II is unique in the world’s history. In six. 

year’s time the productive base of American industry was enlarged by more 

than 60 percent. ”The nation’s manufacturing facilities in existence in 

1939 had cost about h0 billion dollars to build. To this capacity there 

was added by June 19h^ about 26 billion dollars of new plant and equip- 

ment.’’ZÉÉ/ Expansion on such a scale was the result of investment by both 

the federal government and private industry, with the government supplying

266. Economic Concentration and World War II, op. cit., p. 37.

18h
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approximately two-thirds of the amount invested. An estimated 10.5 bil­

lions of dollars were spent for plant construction, with about 15.5 billions 

going for equipment. The wartime investment took the form of building and 

equipping new plants, expansion of existing ones, and converting and re­

equipping existing facilities for war production. Approximately 11; billions 

were spent for new plants, h.2 billions for expansion of pre-war plants,
2Ô7 and 7.8 billions for conversion of pre-war plants to military production.----- *

Figures of such magnitude indicate sweeping and radical changes in 

the size and nature of manufacturing establishments. Within a period of 

six years vast new industrial concerns appeared, and great additions to 

and expansions of already easting establishments were created. The ques­

tion of who was to own and control these facilities — government, new 

manufacturers or old manufacturers — became of critical interest with re­

gard to the concentration of control of industry.

New Facilities of Latest and Best Tÿpe

Before examining the manner in which ownership and control of this 

new investment was decided, it is significant to note some facts concerning 

its nature. In general, the quality of the new plants and equipment was 

very high. Very few of them were built as temporary structures, and most 

of them were built of the best materials, having been authorized before the 

Lar Production Board restrictions on materials became effective. They were 

built with the most advanced concepts of modern factory layout, and their 

lighting, power installations, water facilities, and similar items were of 

the latest and finest types.^^/

267. Ibid.

263. Ibid.
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The equipment for the new facilities was also of the latest and the 

best. In 19h0 there were in place approximately 827,000 machine tools of 
varying ages and degrees of efficiency.5^2/ An estimated three-fourths of 

these were more than ten years old, and a large proportion were more than 

thirty years old. The war-inspired expansion of industry beginning in 

1939 resulted in the manufacture and installation of 7117,000 new machine 

tools. In general, the new tools were faster, more accurate, more ef­

ficient, and more productive than the older tools in existence. Among 

other advantages, many of the new machines were designed for use *ith 

tungsten-carbide cutting tools, which permit high-speed operation and 
270/ consequently greater production per man and per machine.—

Though not all of the new industrial capacity could be used for peace­

time production, a very high proportion could be so used with little or 

no problem of changeover. It was estimated that as much as 20 billions 

of the war-time investment could be used for peacetime production either 

immediately after the war, or after minor reconversion. This estimate was 

borne out to a considerable extent by a report of the War Production 

Board which indicated that 7h percent of the wartime outlay for manu­

facturing facilities, both public and private, was expended for facili­

ties to manufacture the same product which the operator was producing be­

fore the war. An additional 2h percent was spent on facilities to pro­

duce items closely related to the prewar production of the operator, while 

only two percent was spent on facilities to make items unrelated to the

269. Ibid.

270. Ibid., pp. 37-38.
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271/ operator’s prewar product.— 

Expansion by %rpe of Industry

How was this gigantic expansion of capacity divided as to type of in­

dustry? Of the total, approximately 15.2 billions of dollars represented 
investment in the metals and metal-products industrie^^These are the in­

dustries overwhelmingly of interest with regard to the production of Army 

Ordnance items. An analysis of the total expansion, as prepared by the 

War Production Board, is presented in Table 2 on the following page.

Two of the items in Table 2 are almost exclusively made up of pro­

duction facilities operating under Amy Ordnance contracts, and can serve 

as an indication of the manner in which investment expanded in fields of 

interest to Army Ordnance. Under the heading, "Combat Vehicles, Automobile, 

Trucks and Other", it will be noted that during the period July l^O to 

June 1?L5 a total expansion of &986 millions was initiated, approximately 

two-thirds of the total representing investment by the federal government. 

This investment of approximately one billion dollars in a five year period 

compared with a net property account for the industry in 1939 of slightly 

over one billion dollars. In the category "Not classified as to industry" 

it will be noted that $1,093 millions represents investment in ammunition 

production facilities, all but $3 millions representing federal investment. 

This industry did not exist in 1939, and is exclusively an Army Ordnance 

industry.

Both of these categories of industry were almost eompletely engaged

271. Characteristics of Manufacturing Facilities Authorized, July 19110 
to May I9I4.I1. War Production Board, January, 19^5, as cited in Economic Con­
centration and World War II, op. cit., p. 39.

272. Economic Concentration and World War II, op. cit., p. 38.
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in production of items for the Army Ordnance Corps, and the manufacturers 

were organized into appropriate industry integration committees. The 

expansion within these industries represented either extensions and ad­

ditions to the facilities of older producers, or the setting up of new 

producers within the fields involved.

Most Prime Contracts to Large, Established Firms

The manner in which prime contracts were awarded did not cause 

ary significant amount of production to be awarded to new and independent 

producers.

The increases in concentration which took place during 
the war were due largely to the distribution of the great bulk 
of the war contracts to a small number of great firms, it was 
the distribution of the nearly 200 billion dollars of prime sup­
ply contracts which was the key to the control of productive 
resources during the war.

Companies obtaining prime contracts secured thereby the 
instruments of economic power. They received money in the 
form of substantial profits for the production of goods, the 
sale of which was assured. They obtained materials and supplies, 
since naturally, they were granted priorities and allotments 
for needed materials, parts, components, etc. And, further than 
this, they were granted the power of determining how much of these 
priorities and allotments should be passed down to subcontractors, 
who and how many the subcontractors should be, and how much of the 
allocations each should receive.

In addition, the receipt of a substantial prime contract 
generally gave to a company the right, if it desired to use it, 
of expanding its own facilities under the extremely favorable 
amortization and carry-back provisions provided by the tax 
laws. Companies holding large prime contracts experienced 
little difficulty in obtaining "certificates of necessity" 
which allowed them to take advantage of the special amortization 
tax provisions.

Also, it was the companies that were the principal re­
cipients of prime contracts which operated most of the Govern- 
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ment owned facilities built during the war, and these companies 
generally obtained options to buy the plants after the war.273/

Army Ordnance Contractors Among Largest

Dollar-wise, how were the prime contracts for war goods distri­

buted? Of a total of f17billions in contracts awarded from June, 19b0 

through September, !9^, approximately two-thirds or '117 billions went 

to the 100 largest corporations in the nation. Thirty percent of the 

total contracts awarded went to ten great corporations. Among those ten 

corporations receiving the greatest volume of crime war-supply contracts, 

five were important Army Ordnance contractors (General motors, Ford, Beth­

lehem Steel, Chrysler, and General Electric), while the other five were 

aircraft manufacturing facilities. Of the remaining ninety top companies 

approximately half had large Army Ordnance contracts, with the other half 
made up principally of aircra t and ship-building cenpanies.^Zk/

With Army Ordnance contractors so liberally represented among the 

group getting the greatest proportion of contracts, it is only reasonable 

to assume that they expanded accordingly, through both federal and private 

investment. An indication of the degree of this expansion can be gained 

from the table below, which shows the facilities added to the thirty 

largest corporations in the Fabricated Ketal Products Industries during 

the period 19b0-b^ (See Table 3 on following page). With very few ex­

ceptions these companies were all highly important holders of prime Army 

Ordnance contracts.

273. Ibid., p. 27.

27b. Ibid., p. 29-30.
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Fabricated metal products industries, oter than aircrait and snipounamg, gross 
capital assets, 1939, and usable production facilities added, 1940—45, °? 30 largest 
corporations.

(Thousands of dollars)
1 1
Gross capital ' Facilities added, 1940-45 Total usable

Corporation assets, 1939 facilities,
Privately Publicly
financed financed Total

1. General Motors Corp.
1
769,417 93,626 802.926 896,552 1,665,969

2. Ford "otor Go. %o,cu/ 16,184 355,473 371,657 871,6572
3. General Electric Go. 252,686 85,012 206,120 291,132 543,818
4. Chrysler Corp. 115,357 9,055 304,238 313,293 428,650
5. Westinghouse electric S Mij. Co.136,364 37,446 123,367 160,813 297,177

6. International Harverster Co. 207,582 9,646 38,150 47,796 255,376
7. Americar. Telephone & Tel. Co- 134,606 21,142 7,728 30,870 165,476
8. PacKarg Motor Car Co. 38,291 5 ■ 439 1i.2,658 108,097 146,388
9. Bendix "Viat. on Corp.

U. General American Transpor­ 18,233 10,766 11C,554 121.320 139,553
tation Co. 124,875 6,956 1 394 8,350 132,625

11. Studebaker Corp 1.- 976 720 92.933 93,653 113,62912. Continental Motors Corp- . 484 3,9 5 96.747 100,732 108,21613 . "llis-U lalmers .ifg - Co. 54,063 ,756 41.442 50,198 104,26114. tadio Cor norat ion of Amer ic rm 82,884 5,479 15,812 21,291 104,17515. A. U. Smith Corp- 33,727 5,8r9 60,327 66,216 99.943
16. Nash i-elvinator Corp. 25,079 615 72,726 73,341 98,42017. Pullman, Inc.3
18. American Car and Foundry Co.
1-. Caterpillar Tractor Co.
2C. Sperry Corp.

77,303
74,682
3 3,170

j ■ >56

1.891 
15,271 
13,157 
12 4'5

19,584
8,054

50.150
72,638

21,475 
23,325
63,307 
85,073

98,778 
98,007 
96.477 
91.629

zu. united anrii.eeri:^ r Found, y
22. Baldwin Locomotive Works
•->. fiæington Inc.
24. Ini.erna.tio al Business

.aching Coro.

9,351
64,839
20,1^5
58,179

1 • 51? 
6,952 
4,>76 
8,024

7b.656
7,376

' 4^,1a2
9,189

78,171 
14,338 
40,71b 
17,213

87,522
79,177

• 7^,693
75,392

25. Briggs ..anufacturinp Co. 41,848 6,667 19.107 25,774 67,622
2d.American Loco, stive Co.
27. American St,el Foundries 45,957 7.353 13,dC5 20,95$ 66,915
28. Timken ‘“oiler Bearing Co 
2,-. Hudson Motor Car Co.

31,u81
39,4 6
46,867
22.-75

7,444
10,000 2o,C45

12,111
33.489
22,111

64,507
61,567

30. Ed ard G. Budd Mfg. Co. 6,229
13,370
28,628

13,370
34,857

60,237
57,632

$3.10C,2CC $422,240 $2,835,250 $3,257,490 $6,357,690
1. Excludes those puolicly owned facilities
2. Estimated which are estimated to be unusable for postwar production
3. Includes only manu fa cturin.-• facilities.

Table 3. (Source : Economic Concentration and World War 11, op. 
cit., p. 116.
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Expansion in Metal Products Industry

The metal products industry, which produced the bulk of Arry Ord­

nance items, showed a substantial increase in the size of producers, and 

in the degree of concentration. While the 100 largest corporations in 

the industry owned only 60 percent of the productive facilities in 1939, 

they operated 39 percent of all new privately operated facilities created 

in this field during the war, and, at the end of the war, owned or held 

purchase options on 30 percent of all facilities, old and new, in this field, 

which were usable for peacetime product!on.Some appreciation of the 

change in concentration in this industry can be obtained from noting the 

fact that in 1939 only 0.3 percent of the concerns in it had more than 

2300 employees, and these employed 18.6 percent of the wage-earners in the 

industry to produce 21.2 percent of the industry’s production; while in 

19^3 firms employing 2300 or more amounted to 1.6 percent of the total, 

accounting for ^3.3 percent of the wage-earners and turning out 33 percent 
976 / of the total production.——/ Ibis change compares with a doubling of the 

production facilities of the industry during the wartime period. It is 

estimated that the prewar plant of the fabricated metal products industries 

amounted to about 6 billions of dollars, while the new, usable-in-peace- 

time facilities added by wartime expansion amounted to 6,3 billions,^77/ 

By comparing these figures with those immediately above pertaining to con­

centration in the industry, it may be observed that the relative increase 

represented by the figures on concentration is considerably greater than

273. Ibid., p. Hl;.

276. Ibid., p. Illi.

277. Ibid.
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the doubling of the overall total of facilities of the industry. This is 

another way of stating that the relative increase of the big manufacturers 

was greater than that of the smaller ones. This fact is further illustrated 

by the distribution of employment by size of company when compared to the 

situation before the war and near its end. In September 1939, 35.h percent 

of the workers in the industry worked in plants employing less than U99 wage­

earners, 3h.h percent in plants employing from 500 to 9,999 wage-earners, 

and 30.2 percent in plants employing 10,000 or more. By December 191^4 only 

16.1 percent of the wage-earners in the industry worked in plants employing 

k99 or less, while 27.5 percent worked in plants employing 500 to 9,999 and 
^6.L percent worked in plants employing 10,000 or more wage-earners.2ZË/

Expansion in the Automobile Industry

The single industry which produced the greatest dollar value of Ord­

nance materiel is the automobile industry. Products of the industry in­

cluded tanks, guns, military transport vehicles, ammunition, and a wide 

range of other Army Ordnance items, as well as aircraft and other war pro­

duction. Even before the war the automobile industry was noted for the 

high degree of concentration found within it.

Giant corporations are typical of the automobile indust^. 
Almost 70 percent of the volume of business in 1939 was done by 
corporations with more than $50,000,000 assets, and another 16 
percent by corporations of $19,000,000 to $49,000,000 assets.279/ 

Production of automobiles and trucks is more concentrated than is pro­

duction in any other major manufacturing industry. In 1935, 87.3 percent

273. Ibid.

279. Ibid., p. 1116.
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of all production was turned out by the four largest corporations, while 

the top eight produced a total of 9h.2 percent. Concentration in the pro­

duction of motor vehicle bodies and automotive parts was almost as great, 

with the four largest producers turning out 69.h percent of the total, 
and the top eight producing 76.8 percent.^2/

The expansion of the facilities of automobile manufacturers during 

the war was dramatic. The greatest aggregate expansion of any manufactur­

er during the war was that of General Motors Corporation. This leader in 

the automotive field added ?93,600,000 worth of privately financed facili­

ties to its holdings during the period !9^O-^, and operated federally fi­

nanced facilities totaling ^802,900,000. By the end of the war, General 

Motors was operating facilities of more than twice the value of its pre­

war pl ant,231/ Table h on the following page summarizes plant expansion 

of the eleven leading producers in the automotive field.

In addition to the automobile manufacturing companies, the producers 

of automobile parts and equipment were also important holders of prime 

Army Ordnance contracts. In this industry, also, the amount of addition 

to facilities as a result of war contracts was dramatic, in one case 

bringing the post-war value of facilities to a total 15 times as great as 

the pre-war assets of the company. Table 5 on page 196 summarizes the ex­

pansion of this industry during the war period.

Though all of the facilities produced during the wartime expansion 

were not adaptable to peacetime production, the portions financed privately

2o0. Ibid.

251. Ibid., p. 150.
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can be assumed to be completely adaptable to ordinary civilian production. 

In addition, it is reasonable to conclude that the prime contractors oper­

ating government-financed facilities would have a clear understanding as 

to what parts of such facilities they might want, and also have the first 

chance at obtaining them, tn general, the war-constructed capacity would 

tend to remain in the hands of automotive producers because of the oppor­

tunities open to them for retaining them, and because as a group they were 

more likely to be able to provide the necessary capital than many other 

groups. In 19116 the following comment was made regarding the probable dis­

position of the war-constructed facilities in use by the automobile indus­

try .

The facilities in the automotive industry are readily con­
vertible, possess efficient assembly-line facilities, represent 
a hugh public investment, and can be used to produce a variety 
of consumers * durable goods, of which automobiles are only one 
possibility. The major automobile companies can afford to buy 
or lease them. (......... ) The possibility of other "outsiders"
taking over similar facilities is, in part, limited by the 
amount of capital required.232/

Committees in Automobile Industry

The automobile man/facturers, and the producers of automotive parts 

and equipment, were members of the various industry integration committees 

in accordance with the particular items for which they contracted. The 

narrow definition of the term "industry" as used with regard to the com­

mittees (see page 56 above) resulted in a situation wherein a single manu­

facturer might be a member of numerous integration committees. However, 

committee activity was carried on by those corporation personnel who were

282. Ibid., p. 153.
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directly concerned with the item integrated, thus placing it on a commodity 

rather than a functional basis. The result of such participation, however, 

was the building up of a fund of knowledge concerning the facilities, both 

pre-war and wartime, of competitors and potential competitors in the fields 

of primary interest to the participating manufacturers. There was ample 

opportunity and information for the manufacturers holding Army Ordnance 

contracts to compare their facilities with those of others, and to apply 

this knowledge to their plans for the post-war period.

Difficult to Assess Committee Influence on Expansion

Hie fact that industry integration committees were organized around 

the production of one item, or a very limited group of closely related items, 

makes the problem of identifying their exact role with regard to the ex­

pansion of industry very difficult. In a great number of cases a single 

corporation held a variety of contracts, each requiring membership on a 

separate integration committee. In others, though the corporation might 

have contracted for only a single item, that item was of a wartime nature 

only, and the corporation’s postwar planning would include the necessary 

shifting from the wartime to a peacetime item. Though the information, 

relationships, and experience obtained from participation in integration 

committee activities would be basic to the formulation of their postwar 

programs, these corporations actually expanded around and above the faci­

lities with which they worked during World War II. Their planning was neces­

sarily on a broader and more inclusive basis than that delineated by inte­

gration committee experience, and their postwar expansion, though doubt­

less owing much to information obtained from committee participation, can 
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not be properly viewed as resulting primarily from such participation, 

in general, contractors in the fields of primary Amy Ordnance inter­

est, such as the metals fabricating industry, were marked by a dramatic 

degree of wartime expansion. Varying but substantial percentages of the 

facilities created in this wartime expansion were adaptable to peacetime 

production, and the tendency was for the contractor most directly con­

cerned with that particular facility to take it over. Often ownership of 

government-financed facilities was obtained under highly favorable terms.

Certain facilities, such as those built specifically for the produc­

tion of explosives, aid for the loading of ammunition, were strictly of a 

war production nature. Plants built to make TNT or smokeless powder can­

not generally be modified by practical means to produce peacetime products. 

The same is true of assembly plants built for the assembling and loading 

of ammunition. However, some of the tools and equipment of such plants are 

of the general purpose type. In the disposal of surplus government material 

after the war, many of the machine tools, vehicles, and other such non-speci- 

alized equipment of the explosives works and loading plants were sold, and 

the prime contractor who had operated the plant in which they were used was 

in a position to know better than aiyone else the value of such equipment, 

and to know when, where and on what terms it was being offered.

The prime contractors, and the larger manufacturers in general, were 

also most likely to be called upon to maintain the facilities which the 

government decided to retain in a "standby" condition. It became a policy 

for the Army Ordnance authorities to contract with some private manufacturer 

to maintain the buildings and equipment of the reserve plants in such con­
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dition that the plants could be placed in production on relatively short 

notice. This required a considerable organization at many of the plants, 

as the plants frequently represented investments of more than a hundred 

million dollars per plant, and often consisted of hundreds of buildings 

located on tracts many thousands of acres in extent. When wartime prime 

contractors accepted a standby maintenance contract of this type, they 

were in effect expanding their operations as compared to their prewar scope. 

In addition, they could be certain that their presence in the plant to 

carry out the maintenance job would be an excellent entree into the role 

of crime contractor to operate the plant on a full-scale basis should 

the need for reopening the plant ever again arise.
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Chapter 13

The Stimulation of Industrial Progress

We have examined various aspects of the background, formation, history 

and performance of industry integration committees in the twelve chapters 

of the three previous sections, and have considered their relationship to 

small business and to the apparent tendency toward increasing economic con­

centration. In the present section we will place the committee in a broad 

relationship to the economy as one of the tools for stimulating industrial 

progress. We will examine the opinions of some important participants in 

the committee program in an attempt to gain a general understanding of their 

value to the nation, and in a final chapter we will discuss the committee 

device as a permanent factor in the industrial mobilization planning of 

the nation.

Pressures of War Foster Improvements

It has long been recognized that warfare is not wholly negative. When 

large portions of the London slums were destroyed by German bombs, the re­

b uilding tended to consist of a better type housing than ihat destroyed, 

and probably little short of war could have caused the razing of many such 

areas. War is likewise recognized as a stimulus to improvement in many 

other fields — medical, agricultural, mining, manufacturing and almost 

every brand of economic and social activity feels its spur. In some, the 

impetus comes from patriotic feeling, or a desire to help a particular 

202
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cause. But in most fields of activity, the stimulus which war gives is the 

stimulus of money, and of what money means in terms of manpower, equipment 

and facilities.

The history of almost any item of military equipment in World War II 

is a history of improvement in the item, and in the processes for making 

it. During peacetime, when military items were produced in small quanti­

ties for relatively non-critical uses there was no great pressure to improve 

them, and few critical eyes of industrial experts from private industry ex­

amining them with the idea of improvement. With the coming of war, require­

ments for military items assumed astronomical proportions, and private in­

dustry had the responsibility for producing the major share of them. 

Though private industry had been consulted in some degree during the indus­

trial mobilization planning of the 1920s and 1930s, the actual degree of 

cooperation on specific production problems had not been great. Only educa­

tional orders, or pilot line activities involving actual production engin­

eering, could approximate the conditions of mass production, aid the money 

expended for this practical type of preparation for war production had been 

veiy limited.

From 1939 on, private industry was exposed at an increasing rate to 

the requirements for production of military items, and the problems invol­

ved. Money became available in rapidly increasing amounts, and when war 

finally was declared, the floodgates opened. In speaking of the sudden 

availability of funds to one sector of manufacturing — the automobile in­

dustry — Mr. Nelson declares: "The Armed Services, which had been picking 

gingerly at this industrial colossus, prior to Pearl Harbor, completely
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enveloped it, and in only a few weeks its orders totaled about
<lh,000,000,000.«£§2/

If we use the automobile industry as an example of American industry 

as a ole, and in tie field of Amy Ordnance production it is certainly 

the most significant on both a dollar and a volume basis, we find it a 

logical source for improvement in the design and in the production methods 

for making almost any metal fabricated item. "The industry has undoubtedly 

the greatest reservoir of technical and mechanical talent, the greatest 

pool of inventive skills, ever assembled.Here was a closely knit 

industry, to a considerable extent concentrated geographically, which was 

accustomed to solving design and production problems in a competitive in­

dustry.

There were several good reasons why the motor magnates and 
the scientific sorcerers who work for them were able to outpro­
duce the Germans and the Japs:

The first is a technical reason, mass production and 
standardization, refined here beyond anything conceivable in the 
rest of the world.

The second is that they learned how to cooperate, ex­
change patents, and get along in friendly fashion, despite the 
hot competition which always existed.

The third is the competition itself, which went on in 
spite of the association type of fraternal!sm. The companies’ 
competitive instinct was so great that when war business came 
along and the firms were no longer competing with one another 
for the favor of the public, they continued to compete in their 
efforts to set production records, and in the excellence of 
their products.

The fourth is the unbelievable skill of their corps

283. Nelson, Arsenal of Democracy, op. cit., p. 217.

28b. Ibid., p. 212.
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of technicians, to whom a problem was exciting in itself, whether 
it involved new automobile gadgets or a new principle in the con­
struction of guns or shells or plane parts or marine engines. 
Probably the world has never witnessed such a powerhouse of tech­
nical brilliance, training and inspiration.28^/

Improvements Resulted from Combined Action

It is not difficult to cite numerous instances of improvements in de­

sign, manufacturing short-cuts, substitutions of more available materials 

or simpler processes, and similar benefits which the automobile industry 

was able to contribute to improve war production whenever it was given a 

job to do in World War II. When the scientific and engineering knowledge 

of the industry was focussed, by means of money and competitive spirit and 

patriotism, on a particular requirement, the result was almost always a 

quick and effective solution of the problems involved. Mr. Nelson cites 

a few of the progressive ideas which were produced by members of the Air­

craft Engine Committee of the Automotive Council for War Production;

Centrifugal casting of cylinder barrels as a replacement 
of forging, a mtthod which, pioneered and perfected by one auto­
motive company, has been offered to all companies as a means of 
speeding production, conserving scarce steel, and releasing hard- 
to-get forging equipment to other war tasks.

A general sharing of aluminum foundry techniques which, 
developed by one company, have widened a serious bottleneck in 
the casting of an air-cooled engine cylinder head by reducing 
foundry scrap losses from a former average of 50 percent to 
the present average of less than six percent.

The development of a coolant method which, used in grinding 
outside diameters of pistons, improved surface finish 100 percent 
and extended grinding wheel life 1,000 percent.286/

285. Ibid., p. 213.

286. Ibid., p. 229.
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Our war effort was marked by thousands upon thousands of achieve­

ments such as these — some, of slight importance to the overall war effort, 

others of great importance. Speaking before the Industrial College of the 

Armed Forces in November, 1948, General Brehon Somervell, who headed the 

overall Amy procurement program in World War II, stressed the great signi­

ficance of invention and improvement made during the war by the manufactur­

ers who were actually engaged in production on the very items they were 

improving.To General Somervell and many others the ability to con­

stantly improve production efficiency was one of the great industrial a­

c hi eve rents of the war.

improvements Not Stimulated in Germany

The medium within which American industry worked, and which was so 

favorable to the growth of new ideas and to progressive developments in the 

fields of munitions production, was a different one from that in which the 

German scientific and industrial effort was being nurtured. Actually, the 

Germans had a considerable head start on the rest of the other nations, 

"for the Nazi state harnessed its energies to the preparations for war long 
before our nation awoke from its daydreams of eternal peace".^22/ As a 

result of the concentration on preparation for a coming war, the Germans 

made great progress in the development of new ideas. The number and vari­

ety of the projects which they undertook is astounding to those who study 

them now. For example, in 1944 the German scientists were working on

287. Brehon Somervell, Concurrent Planning by Industry, Washington: 
Industrial College of the Armed Farces, November, 1948, p. 1£.

288. Hanson W. Baldwin, The Price of Power, New York: Harper and 
Brothers, 1948, p. 221.
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eleven different principles for the proximity sensing system of a proxi­

mity fuze for artillery projectiles and bombs, and more than 35 separate 

fuzes of this type were being developedThis variety and volume is 

typical of other items on which intensive development work was being carried 

forward. "In nearly every field of the application of science to the bat­

tlefield — that is, in research and development applied to weapons — the 

Germans, in the last war, were well ahead of us."£22/

Fortunately for the allied world, the abilities of German scientists 

and engineers were almost completely frustrated by those who controlled 

them. The contrast between conditions under which the Germans worked, and 

those which existed in our country, can be clearly noted by examining the 

record of the development of the atomic bomb.

The atomic bomb, it is too easy to forget, represented 
chiefly a triumph of American organizational talent and pro­
duction know-how; the scientific synthesis which had to precede 
the engineering and development work was in large measure the 
product of the minds of foreign-born scientists.291/

In describing the American effort to produce the atonic bomb, Dr. 

Vannevar Bush, referring to the manner in which the various organizations 

concerned with the development of the weapon functioned, writes :

If certain physicists thought the organization was func­
tioning badly in certain respects, they could walk in on the 
civilian who headed that aspect of the effort and tell him so in 
no uncertain terms. They not only could, they most certainly 
did; and the point is that there was no rancor, and old friend­
ships were not destroyed in the process. If civilians and mili­
tary disagreed, as they often did, there were tables about which

289. German Proximity Fuze Development, Department of Ordnance, U. 
S. Military Academy, West Point, New York, 1950, p. 1.

290. Leslie E. Simon, German Research in World War II, New York: 
John Wiley & Sons, 19h7, as cited in Baldwin, The Price of Power, op. cit., 
p. 221.

291. Baldwin, The Price of Power, op. cit., p. 221. jg 
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they could gather and argue it out. Punches did not need to be 
pulled, and no one kept glancing over his shoulder. (.....) If
a young scientist had an idea he did not have to pass'.it "through 
a dozen formal echelons and wait a year; he could talk it over 
with his fellows and with superiors of accepted eminence in his 
own field and be sure it would be weighed with unbiased judgment 
by men of competence. 292/

This approach to the serious business of producing the atomic bomb, or of 

other weapons of war, proved its effectiveness as history shows. Cooper­

ation, informality, tolerance, an attempt to understand the point of view 

of another, are significant aspects of the unified program which gave us 

such truly decisive weapons as the atomic bomb and the proximity fuze. Yet 

the Germans, who started far ahead of us in both the atomic weapon and 

proximity fuze fields, never approached having either item ready for bat­

tle use.

Germans Handcuffed by Lack of Cooperation

The German failure to progress rapidly was not attributable to bomb 

damage or to shortages of materials or personnel. It was not a result of 

lack of interest, for the obsession of Hitler with the concept of a deci­

sive secret weapon was known internationally. ?he failure resulted from 

the absence of the very elements which were bringing success to the Allied 

cause. The scientists and engineers engaged in the German development 

programs were faced with a lack of understanding by the people above them, 

and with a lack of effort on the part of those people to understand. They 

were denied cooperation. They were subjected to rigid and senseless for­
T . .

mality. They were frustrated by ignorance and intolerance. n describing

292. Vannevar Bush, Modern Arms and Free Men, New York: Simon and 
Schuster, 19h9, p. 206.
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the reasons for the failure of the German scientists and engineers to make 

more progress in their efforts to develop an atomic weapon, Dr. Bush writes;

A perusal of the account of German war organization shows 
the reason. That organization was an abortion and a caricature. 
Parallel agencies were given overlapping power, stole one an­
other’s materials and men, and jockeyed for position by all the 
arts of palace intrigue. Nincompoops with chests full of medals, 
adept at those arts, presided over organizations concerning 
whose affairs they were morons. Communications between sci­
entists and the military were highly formal, at arm's length, 
at the highest echelons only, and scientists were banned from 
all real military knowledge and participation. Undoubtedly tic 
young physicist who penetrated to the august presence of the 
Herr Doktor Geheimrat Professor said ja emphatically and bowed 
himself out, if he did not actually suck air through his teeth. 
The whole affair was shot through with suspicion, intrigue, 
arbitrary poster, formalism, as will be all systems that depend 
for their form and functioning upon the nod of a dictator. It 
did not get them to first base in the attempt to make an atomic 
bomb.293/

Americans Stimulated Cooperation

The American concept of industry-government cooperation, as exempli­

fied by the Army Ordnance industry integration committees, provided the 

effective pattern for development and production of military items that 

was missing in Germany. As was previously noted (see pages L1-L2 above) 

the Germans were not all unaware of their errors, and Albert Speer tried 

to remedy the situation with some success. Yet the overall aspect of the 

German development and production effort was marked by the unfavorable 

system described by Dr. Bush. Even in the American war effort, not all 

producers had been properly organized for effective cooperation in the 

overall production effort. Commenting on the effectiveness of the mili­

tary services as the executing agencies of economic mobilization, Mr.

293. Ibid., pp. 207-203. See also Leslie E. Simon, German Research 
in World War II, New York: John Wiley & Sons, 19Ù7, Chapter V.



210

Baldwin writes:

The Army, particularly Amy Ordnance, which is the real 
’’father” of modern industrial mobilization, has learned its 
lesson well, and the surface navy also has learned through 
bitter experience. Both are well organized to take advantage 
of the talent and ability of industry (.....) But the U. S. 
Air Force in particular and the Navy’s air arm have lent 
chiefly lip service to economic mobilization. 294/

In the above citation, Mr. Baldwin was discussing the situation after

World War II, when integration committees were no longer authorized, but 

the industrial mobilization planning of the Army and the surface Navy 

continued to stress friendly and cooperative relationships with industry 

as a basic requirement for intelligent expansion in time of war. This 

cooperative aporoach contrasted sharply with that of the air services, 
pod /

who ”have been jealous of too much civilian influence”.=22J Mr. Baldwin 

goes on to quote Mr. H. H. Rosenheim, former director of the Industrial 

Preparedness Staff of the Air Materiel Command, in testimony given in late 

1947 before the President's Air Policy Commission:

Not a single industrial advisory committee has been created 
by the Air Force for the tremendous job of mobilizing one third 
of this nation's industrial capacity (the estimated amount needed 
to support our air forces in war), nor is one single representa­
tive of industry now on duty in a responsible capacity either at 
Air Force Headquarters or at the Command responsible for industri­
al mobilization — Air Materiel Command at Weight Field,296/

This non-cooperative attitude of the air services was doubtless more 

marked at the particular period between World War II and the Korean con­

flict than at ary other time, and is cited here only as an example of the 

ease with which an attitude of non-cooperation can grow up. For such an

294. Baldwin, The Price of Power, op. cit., p. 249. 

295. Ibid., p. 245.

296. Ibid.
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attitude to become the accepted relationship between the military services 

and industry would be disasterous to economic mobilization planning.

Civilian, not military, control must guide economic mobi­
lization in war and in peace. This does not mean the exclusion 
of the military from economic mobilization; no plan that does 
not include the military and give great weight to their programs, 
policies and opinions will work. The military must have a big 
voice in the MWhat, when and where” of the program; the civilian 
must decide the ”how”. In the strictest sense economic mobiliza­
tion is the product of civilian and military teamwork. But in 
the final analysis the civilian must predominate.297/

The Science-Indus try-Government Team '

The teamwork of science, industry and government which was a character­

istic of World War II made possible the Allied victory. "The big factories, 

rather than the big battalions were the principal architects of victory in 

World War and the big factories were the fruit of scientific re­

search and engineering development applied intelligently to the output of 

war materiel. The constant improvements in methods, techniques, and in the 

items themselves were an additional fruit of this cooperating group. It is 

highly questionable if the U.S.S.R. has ary thing that can approach the 

developmental and productive ability that has shown itself to be character­

istic of the American system at war.

The type of pyramidal totalitarian regime that the Com­
munists have centered in Moscow is an exceedingly powerful agency 
for cold war. It is capable of holding great masses of people 
in subjugation, indoctrinating them in its tenets, and marshal­
ing them against the free world. It can force its people to 
enormous sacrifice and thus build great quantities of materials 
of war. It can educate large numbers of men and women in sci­
ence and engineering, construct far-flung institutes, mechanize 
agriculture, and ultimately create mass production of the mani­
fold things it needs. But it is not adapted for effective per-

297. Ibid., p. 239.

298. Ibid., p. 233.
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formance in pioneering fields, either in basic science or in 
involved and novel applications. It has many of the faults of 
the German dictatorship, magnified to the nth degree. Hence 
it is likely to produce great mistakes and great abortions.299/ 

The genius of the United States for "production engineering" is an 

internationally recognized phenomenon. Two famous examples from the ex­

perience in World War II are often cited to exemplify this characteristic. 

In the case of both the proximity fuze and the atomic bomb, various other 

nations were known to have had the basic knowledge required for produc­

tion of the item, but they were unable to produce it as a military weapon. 

In the case of the radio proximity fuze for artillery ammunition, the fuze, 

which is less than three inches in diameter at its wide A part, and less 

than nine inches long, must contain a miniature radio transmitting and re­

ceiving station, in addition to many other complicated mechanisms. The 

production of radio tubes small enough to be used in this system, and 

still strong enough to withstand tie gigantic forces which are engendered 

when the fuze is fired as part of an artillery projectile, was one of the 

great triumphs of American design and production engineering. "An indi­

cation of the significance of this achievement is obtained from the record 

of the German attempts to build proximity fuzes. So insurmountable did 

they consider the problems of designing a radio tube which could be fired 

from a gun that they decided the outlook was hopeless and never tried it, 

although they attempted all sorts of other proximity devices which ulti­
mately proved inadequate."222/ Such dramatic accomplishments made possible

299. Bush, Modern Arms and Free Men, op. cit., p. 209.

300. Chester H. Page and Allen V. Astin, "Survey of Proximity Fuze 
Development", American Journal of Physics, March-April 19k7, p. 99.
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the really great "secret weapons" of World War II, and they were repeated 

at all levels and in varying degrees of importance with regard to thousands 

of other items of military equipment in that war.

The "Improvement Factor" Adds to Nation's Strength

The factor demonstrated by American scientists and engineers to do 

the impossible, or to do the possible quicker, and in greater quantity, is 

one of the great assets of the nation in any mobilization effort. It is a 

tangible factor, but not so tangible that it can be measured. ver, any 

carefully drawn estimate of productive output could safely contain a plus 

allowance for the contribution of this improvement or "ingenuity" factor 

to the ultimate result. For example, if in military production planning 

for an item of ammunition, the planners conclude that with known tools, 

equipment and methods they could turn out 100,000 units monthly, it can 

safely be assumed that if actual production schedules were let for such an 

item, and production started, then very soon the rate would be 100,000 units 

monthly plus some additional ones. The added production would result from 

the improvements made when the technicians and engineers began to examine 

the performance of equipment and effectiveness of methods in an actual mass 

production sit ation. This was almost invariably the experience in World 

War II, and rare, indeed, was the situation in which production rates set 

on a reasonable basis were not quickly exceeded as a result of such progress. 

This plus factor became so great in the TNT industry, as mentioned previously, 

that from 19b3 on there was extensive overcapacity in existence in that in­

dustry. It is probable that a plus factor of 10 percent could be safely 

allowed for almost all types of production which, under mobilization, would



suddenly be brought under the powerful focus of the talents of the engineers 

technicians and production experts.

The perpetuation of this characteristic is of great importance. In 

time of actual industrial mobilization, the integration committee affords 

an ideal agency for its encouragement and development. Within the commit­

tee the experts of industry are brought into direct contact with the pro­

blems pertaining to a particular item. If the solution is possible within 

themselves, they can discover it and make it available to all others in the 

program. If they require help from outside, and perhaps from above through 

agencies of the government, the Army Ordnance representatives on the com­

mittee stand ready to carry the matter to those agencies.

Who Owns the Rights to the Improvements?

With regard to the new developments and advances made during a mobi­

lization or war production effort, there is the serious question of who 

shall obtain the proprietary rights in the new technology.

The rapid expansion of industrial production to meet mobilization 
demands requires the employment of the best available technologies 
by all producers. Where technology is subject to the proprietary 
rights of tiie government, no serious difficulties are encountered 
in opening it to the widest possible use. However, since much of 
the technology is the property of private corporations, others may 
be excluded from employing it.301/

Turing World War II, the Department of Justice attempted to make available 

to manufacturers participating in the mobilization effort as much as possible 

of the privately-owned technology and patent interests which were pertinent 

to the items that were being produced for the government. There was some

301. Report of Attorney General Pursuant to Section 700(e), Act of 
19^0, December 7, 195-0a QP» cit., p. 1^.
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success in obtaining and using this information during the war, but of 

course the non-proprietary users of the patents could produce under them 

only for government orders.

There is reason to believe that to some degree the manner in which 

government support was given to research and development activities during 

the war increased the concentration of important patents in the hands of 

the larger corporations. With almost 2,000 industrial organizations re­

ceiving contracts for research, the ten largest corporations received 37 

percent of the funds alloted, and the sixty largest received 65 percent 
„ , 302/of the total. —*

The larger companies, supported by government funds, were 
able to expand their research organizations, maintain their labora­
tories, and prepare for a strong program of industrial research 
after the war. Moreover, many of the contracts under which the 
research was conducted permitted the new technologies to become 
the property of the contractor, subject only to the government’s 
right to a royalty-free license to use the invention or to have 
it used by those supplying the government with the product» It 
has been estimated that during World War II more than 90 percent 
of the contracts made between government agencies and private 
firms for scientific research and development gave the ownership 
of any resulting patents to the contractor.303/

The problem indicated above was the subject of concern by the Attorney 

General, who made the following comment regarding the matter in a report 

to the President.

Where patentable inventions are made in the course of per­
forming a Government-finaneed contract for research and develop­
ment, the public interest requires that all rights to such in­
ventions be assigned to the Government and not left to the pri-

302. Economic Concentration and World War II, op. cit., p. 52.

303. Report of Attorney General Pursuant to Section 708(e), Act of 
1950, December 7, 19^0, op. cit., pp. 16-17.
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vate ownership of the contractor. Public control will assure free 
and equal availability of the inventions to American industry and 
science; will eliminate any competitive advantage to the contrac­
tor chosen to perform the research work; will avoid undue concen­
tration of economic power in the hands of a few large corporations; 
will tend to increase and diversify available research facilities 
within the United States to the advantage of the Government and 
of the national economy; and will thus strengthen our American 
system of free, competitive enterprise.3Oh/

Some such provision is doubtless necessary to assure distribution of the 

fruits of wartime development to industry as a whole. However, it should 

be recognized that too extreme a policy in this direction might take some 

of the incentive for development away from industry, and result in serious 

detrimental effects on a mobilization effort. A policy that adversely 

affected the "ingenuity factor" might be a very expensive one in terms of

the national security.

3Oh. United States Department of Justice, Investigation of Government 
Patent Practices and Policies, Final Report, Vol.' 1, May, 19h7, p. L, as 
cited in Report of Attorney General Pursuant to Section 70o(e), Act of 19^0 
December 7,1950, op. cit., p. 17. ' "



Chapter Ht

Value of Committees as Seen by Participants

In the previous chapter we noted the fact that war tends to stimulate 

technological progress. In comparing the government-industry cooperation 

stimulated by our policies with the lack of it found in Germany, we noted 

a sharp contrast in the progress made unde?" the two different systems. 

Our system appears to result in a definite "improvement" or "ingenuity" 

factor upon which we can rely as long as our policy of stimulation con­

tinues, and a suitable device for accomplishing this was seen to be the 

integration committee. In the present chapter, we will examine a number 

of opinions of committee operation, as presented by individuals actually 

participating in committee activities.

Some Favorable Opinions of Committee Operations

The value of industry integration committees as devices for in­

creasing the effectiveness of the industrial plant in mobilization for 

World War II has be«n commented on by a great many individuals who parti­

cipated in the program. These comments are so overwhelmingly favorable 

that only a few typical examples will be cited here. General Campbell, 

who championed the idea from its conception, writes :

It would be difficult to estimate how much additional 
production was won at a very critical time and how many hundreds 
of millions of dollars were saved by various industrial groups 
through integration. (.......... ) Ordnance could not have met its
constantly changing and fluctuating requirements without the

217
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extreme flexibility af orled by this grouping of contractors. 
Specifically, the various integration committees made it pos­
sible to turn out thousands of units above and beyond indivi­
dually rated niant capacities.30^/

In commenting on the value of the 10$ millimeter Shell Committee, one 

shell manufacturing plant manager made the following points;

1. Through performance and capacity data compiled by the 
Committee maximum production with minimum facility require­
ments was accomplished.

2. Committee recommendations for schedule increases and 
decreases resulted in a proper balance of component part pro­
duction as required by the Service Forces with a minimum of 
manpower and equipment turnover.

3. Through the Committee skill and knowledge of experi­
enced manufacturers was made available to new manufacturers.

L. Up-to-date material and equipment inventory records, 
as maintained by the Committee, made possible drastic and ra­
pid changes in production rates.

$. The committee's correlation of facility recommendations 
and requirements accelerated Ordnance Department disposition of 
such requests. -

6. Committee recommendations of possible subcontractor 
sources of supply often resulted in "ahead of schedule" silot 
lots of new components.

7. Committee standardization of materials permitted a 
higher production rate, as well as a more flexible market for 
procured components.

8. The Committee, through its members, made available to 
the Ordnance Department the skill and experience of the entire 
industry permitting a fast and accurate solution to many pro­
duction, procurement and engineering problems.

9. An exchange of experience and knowledge within the 
Committee and between the Committee and the Ordnance Depart­
ment provided a better understanding of requirements and pro-

30$. Campbell, Industry-Ordnance ^eam, op. cit., pp. 117-118.
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ble. is of the entire Ordnance program

Advance notice of engineering changes as furnished 
facilities by the Committee Ordnance Representatives were help-
fill

. material and procured component allocation
activity of the Committee Ordnance Officer materially assisted 
in our supply program.306/

Another division of General Motors Corporation offered the following 

comment on its experience:

. A? & result o' working with Industry Integration Committees, 
Olosmobile believes that the Committee functions have played an 
important part in keeping all facilities producing to best ad­
vantage. Throe h standardization of materials and the alloca­
tion oj. materials they have helmed maintain an even flow of pro­
duction. "hen programs have fluctuates, due to changin' needs, 
they have helped preserve an even balance. When new facilities 
have been brought in, to augment the work of facilities already 
in production, the Committees have enabled the new manufacturers 
to reach volume output more quickly.307/

_n win.tang about the experience of the Eulova Watch Company with integra­

tion committees covering the manufacture of ammunition fuzes, a company 

official declared:

I am certain that 30 to 90 percent of prime contractors 
would never have met their production commitments had it not been 
for the efforts of the Industry Integration Committees. Invari- 
ably, two or three companies manufacturing a specific item "lead 
the parade" and become the source of information for the remaininr 
prime contractors.303/ °

Another important prime contractor considered the committee device

_ . ^0°. • nowe, Plane- manager, Chevrolet Shell Division, General
..otors Corporation, St. Louis, to General R. E. Hardy, Office of the Chief 
°* Ordnance, Wahlington, D.C., letter dated June 22/ 19^9. On file in 
Historical Section, Office of the Chief of Ordnance.

307. Eldredge, Report Relative to Ammunition Committee, on. cit., p. 3.

305. A. Shayne, Chief Engineer and General Manager, Eulova Watch Co., 
Philadelphia, to General H. E. Hardy, Office of the Chief of Ordnance, letter 
rated J-^une 8, 19U5. On file in Historical Section, Office of Ch. of Ord. 



220

a means toward more effective munitions production primarily because of 

its ability to save time.

In my experience, the formation and operation of the In­
dustry Integration Committees have been very helpful to indus- 
tiy in the tremendous task of supplying the necessary material 
for our armed forces. It is my opinion that some of the things 
handled by the committees would have been accomplished in time 
by industry, because the task was one of mutual responsibility. 
However, the time saved by the committees in arriving at satis­
factory production results was astounding in some cases. The 
committees brought together all the "doers" of industry. The 
free exchange of ideas together with plant visitations put all 
time-and-money-saving thoughts into aliost immediate operation.309/

Manufacturer Wishes Other Services had Used Committees

The fact that integration committee organization was peculiar to the 

Army Ordnance Department made it possible for manufacturers who held con­

tracts with both Army Ordnance and other military services to contrast 

their relative effectiveness. An official of General Electric X-Ray 

Corporation, which had such contracts, made the following pertinent com­

ment:

We like to believe that we did our job well but we have 
never been slow abort admitting and will always be ready to 
concede that the job was made easy for us by the assistance 
which we received from the Remote Control Systems Committee.

We have also built power tubes for Navy, Signal Corps, 
and some of the other services and to do this, had to enlarge 
our vacuum tube facilities considerably. During the early 
stages of the development and manufacture of these tubes, we 
often wished that the other services had organized committees 
similar to the Re ote Control Systems Committee which had been 
organized iy the Army Ordnance. It would have helped us to 
get under way sooner than we did.310/

309. Le R. Jensen, General Superintendent, George D. Roper Corp., Rock­
ford, Illinois to General R. E. Hardy, Office of the Chief of Ordnance, letter 
dated June 13, 19h$. On file in Historical Section, Office of Ch. of Ord.

310. 7. E. Scheven, Factory Manager, General Electric X-Ray Corp., to 
S. C. Hope, Assistant Chairman, Remote Control Systems Committee, letter 
dated June 2, 1. On file in Historical Section, Office of Ch. of Ord.
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Committee-Inspired Peacetime Relationships

Many of the participants in the Industry-Ordnance teamwork which was 

exemplified by the integration committees were impressed by the possibili­

ties which relationships of a similar sort during peacetime could offer 

for the improvement of industrial efficiency. The unique opportunities 

which were afforded fo" manufacturers to obtain information about each 

other will ch was normally not available, and the atmosphere of mutual as­

sistance and cooperation which grew up, caused many to advocate a continu­

ation of such relationships under a peacetime situation. Though the legal 

basis for such cooperation ended with the war, a general desire for a 

peacetime counter-part was frequently expressed. In discussing the oper- 

cPions of the Mobile Carriage and Recoil Mechanism Committee, the historian 

for the committee states :

All the industry members g ined by the association. They 
learned better production methods, made new industrial friends, 
and discovered their own weaknesses. Whether the wholehearted 
cooperation will continue into peacetime production is problema­
tical, but industry as a i*ole has been temporarily, at least, 
brought near the level of the best in the land.311/

That there was an act-al tendency for the committee-type relationships 

to continue was indicated by the experience adter the inactivation of the 

Miscellaneous Cannon Committee. After sussing up the significant activities 

of that committee in improving the production situation, the historian of 

the committee writes:

The permanent value of this Ind s try-Ordnance teamwork is 
dm-'th.er attested to by the fact that even in cases where an 
Industry Integration Committee is no longer active, the friendly 
relationship developed among the manufacturers during the life of

311. Gerstacker, Mobile Carriage R Recoil Mechanism Committee, op. cit. 
p. 15.
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the Committee still exists; and furthermore is being main­
tained by the former Committee member firms through the exchange 
of raw material, finished parts and other helpful information.312/ 

One manufacturer brought to the attention of the Army Ordnance Depart­

ment the fact that there was an active interest in applying the integration 

committee principles on the part of trade associations with which his firm 

was connected.

You may be interested in knowing that in the past month, 
in connection with two industries with which we are associated, 
during discussions of post war trade association activities, the 
application of Army Ordnance Integration Committee principles 
to post war industry activities has been discussed.

In both cases, it was pointed out that the interchange of 
production information, problems and methods on a scale not 
practiced before the war should be practiced after the war in 
view of the results you obtained during the emergency period.313/ 

The restraint of trade and monopoly implications of committee activi­

ties in peacetime are such that they are not consistent with the present 

antitrust legislation of the country. However, it is only reasonable to 

assume that there will continue to be a closer contact and association 

among the manufacturers who participated in a joint effort to produce an 

item of war equipment than existed before they had met and worked on such 

common ground. The friendships and acquaintanceships which were formed, 

and the knowledge of each other’s facilities which was obtained, cannot 

help but result in closer cooperation. The historian of the Heavy Mobile 

Carriage Committee enumerated a number of peacetime benefits which industry

312. Activities of Miscellaneous Cannon Committee, op. cit., pp. 12-13.

313. Frank E. Shumann, President, Lehigh Foundries, Inc., Easton, 
Penn., to Office of the Chief of Ordnance. Letter dated May 12, 19h^.
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gained as a result of the wartime participation in integration committees.

Industry has derived some benefits from Committee activi­
ties which will be helpful to then long after the production of 
Artillery has ceased to be its number one problem. The Industry 
Committee has gotten manufacturers together and has taught them 
the value of the interchange of knowledge on manufacturing and 
engineering techniques, which result in the improvement of the 
industry as a whole. Some examples of the value of this type of 
cooperation are as follows:

a. The adoption of uniform standards of finish;

b. The adoption of uniform procedures relating to draw­
ings and specifications;

c. The dissemination of knowledge on manufacturing tech­
niques, such as improvement in cutting tools, improved design 
of holding fixtures and jigs, the creation of new and more 
powerful machine tools for the utilization of improved cutters;

d. The dissemination of knowledge relating to production 
control systems made necessary by the exacting Ordnance Department 
requirement for meeting schedules.

In effect, the Industry Committee has made it possible to take 
the best thinking from Ordnance and from each of the individual 
contractors and make this knowledge available to all. This has 
resulted in a vast improvement in the Industry-Ordnance teamwork 
and will result in a higher level of industry efficiency and co­
operation throughout the oeace period.31h/

It is apparent that, through their committee experiences, manufacturers 

were exposed to important educational influences which will have permanent 

effects on their methods and operations. Just as an individual who finishes 

a period of enforced military service may find that much that he learned 

and experienced proves of value in later life, so the manufacturer who 

worked with other manufacturers and with the government to produce war 

materiel will find his future operations permanently affected by his ex­

perience. The spread of knowledge in such a way is in general a leveling

31L. Martin, Heavy Mobile Carriage Committee, op. cit., p. 17. 
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upward toward more efficiency of the average producer who, it may be as— 

sumed, learned something from the more effective producers which could 

improve his competitive position in relation to them. To the extent that 

such a result occurs, the cooperation of industry in the war effort can be 

said to decrease, rather than increase, the competitive advantages which 

one producer may enjoy relative to others.

If the experiences of industrialists in cooperating with one another 

are such that the result is an improvement in the competitive situation, 

both industry and the economy which relies on regulation through competi­

tion must benefit. In such a situation, a device which makes cooperation 

as extensive and effective as possible is a device working in the public 

interest. As demonstrated in World War II the industry integration com­

mittee proved to be such a device, and no other comparable organization 

approached it in the effectiveness with which it served its purpose.



Chapter

Committees as a Permanent Factor in Mobilization Planning

In the previous chapters of this study we have examined the industry 

integration device as to its origin, functloniv.r and general significance. 

We have noted that t’r use of integration committees poses certain? pro- 

hloms with regard to the a titvst laws, the concentration of industry, 

and the relative position of small b si: ens in the econo-y. We have ob- 

srsc’ that the committees were of great value in World War II for get- 

tin" a greater amount of production fro the existing industrial structure, 

ar. = found that moot of the individuals who participated in the committer 

y stem were warm l r- its -r .ise. In th pre ent, chapter we will consider 

th.' rol^ o” committees as a parafent factor in our future mobilization 

planning as a nation.

.That we are able or not ahl^ to do within the first 60 
days of another war will be decisive in its determination of 
o r abilitzp to carry the war to a succ^ssf j! conclusion.31?/

The Guns and  utter Policy

At present the economy of the Inited Stater is at irs most productive 

;oirt in history. National income is at an r.ll-tine peak, and the general 

standa-ù of living has been climbing for almost two decades. Hiough the

315. Dwight D. Eisenhower, Final Report of Chief of Staff, United 
States Arry, to Secretary of the Army, February 7, 19u\ p. 17. as' cited 
in Mobilization Planning I the Motional Security, op. cit., p. 2.

225
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Korean crisis, and its result in terns of military production, have di­

verted threat segments of the productive system to the manufacture of war 

materiel, production of goods for civilian consumption also continues at 

a generally high level. The simultaneous high rates of production for 

bo uh civilian and mili tary goods indicate that as a ratio we are having 

considerable success with a policy which ives us both guns and butter. 

In discussing the production policy of the -nited States government as it 

beca ic manifest after the stimulât " or of the Korean outbreak, r. d. d. 

‘ orison of the Department of Justice declared: "It is clean (........... ) that

the Congress and the executive department ha-e erec ed the fra mework for 

a procurement program which .nil both b/ild or military str.-ng th and
31</ 

reserve the he s ith of our econory

Ihe "guns a . ' batter" pol? c stands between the extremists on one 

side who advocate full-scale gre oration for war o. an all-out basis, 

and others who believe that the immediate treat o ? large-scale war is 

not, great, and that the best defense in Ù - long run is a healthy and 

c":landing free economy.^/ The present policy is an attempt to have 

greater m: li ta ry power in bein ; than tie latter course would permit, while 

not requiring such a complete diversion of resource and e tensive pro­

duction of war items which might never be used as would be req ired under 

the former. Among the important elements which make up the "guns and 

otter" ap roach are the following:

316. Statement of '. Morison, Oenartm^nt of Justice, be Core the 
Cubeomnittee on the S^.-dy of Mono oly Power, Committee on Mu Judicial, 
house of Representatives, J nc 11, 1951, p. 5. Mimeograph supplied by 
Cep-rtrent of Justice.

317. Mobilisation Planning an I the Madonal Securi^, on. cit., p. 6
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1. - Tannin/; Tor mobilisation by well-matvTed (more than 
one more year) "protiens an/; .%xhoJs” studies :y tie civilian 
agency (National Security Ne: o rccs Boai-d).

2. Duildin up stockpiles of strategic and critic l . 
terials on a long-range rogram, b't with some limited ac­
celeration for the most important ite .s, through the limi­
tions Board and the Ure an of Federal Sum ly.

3» Limited procurement æid ed ca ional order placed 
thror h the 1'unitions Boar , along with working out of types 
of controls that could be i. : icdiately set up on the out’ real: 
of war, given a good prospect the:-, for swift pas sag- of ne- 
cecsainr powers by Congres s. 31V

Planning For Cold War

The points list--J al ove were enumerated prior to the outbreak of 

hostilities in Korea. However, the limited warfare which beg m in June, 

l??0 and has cont'n ed to this ' ' be (June, 19?3 ) was carried on without 

radical de. art. re fra: the policy which they indicate. The situation was 

view'd as a phase of th "cold war", and national policy was aimed at

re ting ' litary net do while maintaining civilian production at a very 

hi :h level, '."riting in June, 19^1 a committee of the Ind striai College 

of the Armed brees declei e ’ :

Unless all-out war occurs, it is expected tr.at ±c pro nt 
req uirement of partial mobilization lay continue or a am be r of 
years. To rp^rce tie adverse effect on o r economy a:F o r s ian- 
dard of living, it is la v.cd to increase the national rod action 
by ap ro: imately 2^ percent to cr it a r sti ed rogram of " -ins 
and butter". It is i rther ola : of to arrange this mob ill-a dion 
oroduction capacity so th -1 it car. be quietly or andc’ to meet 
the requirements of an all-out war. This is to be o :r by _ro- 
viding stand-by oroduction lines an : facilities which are c er-

3. Ibid., p. 7• 
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atinr only part tLrie or not ot all. ?icse facilities arc to 
bo established by edecatior.nl orders and aintained by co v^acis 
for smll q~~antit5.es .31*?/

A^ot'-er co ui" ttew ro ort s~.br.itted nt t e sn-.o tine- arrived at a similar 

conclusion regarding the ty^e 0 ? - rogra/z ~i ic the nation must 3 ~ pport inuo 

the indo finite ft re.

It is considered t: nt t~is co dz']- m~~st;

1. . aintain r- b'ctiv* cay city after t .p 'uild-:p
to the 19''3 road nose joui. This must he do c ir.tho it baahi-y - 
ting the country.' in ‘die men .ti ? or over ~rod-cin" d items 
which. become obsolete. Thio by itself might b a serio s yet 
futile economic drain. Co s:" derod o in*, on agrees that tie ro- 
blem can be wb.is ed by the intelligent stockpiling of g où c five 
comae tt' rather than stock <lir y end item beyond th quantifie: 
required to outfit anf mai itain the arme ' forces neerssay to 
c".p/or- national olf ci^s crr it ients.

2. Provide for increnr in orod ~c i'on for both civil­
ian an military require .ent ratio • fun trans fer T.c ci Hinn 
ecom r totally to th' c p-ort o war. T~e atrorhy which could 
res ilt froi over-control of the c ‘ vil‘ an econo 7/ lyut vi bi a fu 
tin vcr%" cconcrr- for x;b i ch di is ha ion is .'i ù bi ng. 3 20/

The ” .nick Twitch" basis o' Preparation for War

Our present natio: al olicy is clearly one in wh: ch me will r^ly for

3 c ~rity upon onr ability to Stritch quickly to full-scale war produe bion 

in tie event that war conc t, or the internat ional situation deteriorates

so .markedly that f U-scnle reparation for war seems indicated. The 

basis from which this swinch is to be made is a healthy civilian peace- 

ti ic economy into which has been b 'ilt a basis for yick n .ans ion.

319. Report of Studenu Coniittec do. 62, ~ obiliaatiou of the Econoy}- 
for National Security, hashing to. : Ind .striai College of the Allied forces, 
1 ’ J a'ne 19>1, p. 63 .

320. neport of Student Commtt^c Iio. 63> Mobilisation of t e Econory 
for National Security,Uashin-ton: Industrial College of the Armed Forces, 
13 June 1/pl, p. 96.

antit5.es
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The physical plant which can support a very sudden increase in the 

production of war nateriel must be in existence, rather than in the blue­

print state. If the 50 day period wiiich eneral Eisenhower considered in 

to b: critical to survival of the nation is to result in any great 

change in the output or readiness for output of war items, then facilities, 

tools, materials, labor, and some actual experience in manufacture must 

be available for application to the production o ? those its: is at any ti e. 

o a desToe standby plants, civilian t^rpe plants which have been given 

act .al educational orders, an : overrule it arsenals can ease this problem. 

Another highly significant device would be the "dual-purpose" plant which 

has been strongly a ivocated by Mr. C. E. Wilson, former b resident of 

heneral Motors Corporation and now Secretary of Defense. Ceeahin; before 

the American Ordnance Associa xion in October, Î9al, 'dr. Wilson said;

I ai proposing that mai fact rers who are expected to as­
sume res do usability for tb production of the larger and hi wily 
technical military items be prepar d to or rate dual-purpose 
plants which can be used in three ways; for combined produc­
tion, for total war production, or for total civilian produc­
tion.

Hew plants now being co .s true ted as part of the defense 
and essential civilian program should be constructed with this 
objective, and eristic facilities, as they are partly changed 
to defense production, should be organize so that they are 
flexible for these sane three purposes.

Définit-’ agreements an ’ understand! Dgs should be worked 
out by the government, tiiroufu its defense agencies, with these 
manufacturers for preserving the possibility of this type of 
dual operation for at least ten years and for renewing such 
agreements for several generations if necessary.321/

321. G. E. Wilson, "Blueprint for Prenaredness", an address delivered 
before the American Ordnance Association 33rd Annual -dee ting, Hetherland- 
Plaza Hotel, Cinci. nati, Ohio, Oct. 11, 1951, as reprinted in Ordnan ce, 
January-fobiniar;.'' 1952, p. 515.
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i/ie met that Î-Ir. .'JiIs on has, since rrnJeing tills speech, "eco e Secretary 

of Defense, may mean that the "deal-nroose' plant will be given added 

consideration as a mobilization device.

Integration Cornittees and the T\uick Swi tch"

With the emphasis so persistently and ower fully on the need for 

very qvick attainment of a h" ph degree of war production, starting from 

i verm- hign level of peacetJno pmd :ction, the ind' starr integra tion con- 

”dt-:^c concept offers greater possibilities than ever before. Taere is a 

much clearer realisation of th fact that industry must know in advance 

what it is expected to do, and what it must n^oc extensive Ians as to how 

io do it. The problem is or of formulating requirements o . the o e hand, 

and of preparing to fulfill those retirements o 1 the other. Ihe role of 

-overmen^, through the military services, is to formalite the reooire- 

^ntr both as to type and q an ity of an item. Industry, then, most break 

down the requirements into terms of facilities, materials, tools, labor and 

the other elements involve .. Trat the two roles ..ill be i termirr I is 

unavoidable, an- not particularly undesirable. It is reasonable for ex- 

vcrt production engi jeers fra; civilian industry to be available to mili- 

taiy development workers when a new item is being made ready for trial 

->rod"Ction — the presence of the production man from industry at such a 

point may a vol ! t'ae inclusion of some unnecessarily high tolerance, or 

sone md-lv rigid specification, which would make the final production 

job slower, more expensive and more complicated. It is also reas. cable 

for government experts to make available to industry tie benefit of their 

experience and knowledge in the fields of military science and development.
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The integration committee is an organization in tAich the manufactur­

ers engaged in the production of a specific item can se-k solutions to 

t:ie problems involved in producing those items by focussing upon them the 

best talent of the industry, augmented by that of the military services. 

T’ne possibility that such cooperation often might prove valuable during 

peacetime was foreseen by those who worked ^jith intogra_ioa committees in 

7 or Id Jar II.

The foundation laid by the Committee might well be utilized 
after the war in building up a technical group of consultants 
from the staffs of member companies. Suea a group could meet 
from time to time with Ar y Ordnance engineers for the pu pose 
of making avail ar le their fund of knowledge acquired in gun manu­
facturing which should ass7st d't designing engineers in any de­
velopment of new Ordnance materiel which might gain have to be 
put into mass production. Sue a plan would also serve to deep 
industry abreast of the latest developments in the fiel of 
Ordna ce.322/

7ritin~ in l?Lp, t e author co il l not vis slice th" extent to which the

nation would gain be intereste : in .ass prod'c-ion o’ war nteriel some

eight yea^s la ter. however, the are sont >ee for close cooperation of 'ovorn-

ment and industry in both peace and war is greater than ever before because 

of tic significant clianges which have taken place in types o' wea one and 

the seed with which they are able to be brought to bear over great distances.

The 1:. 3. A. authorities point out that ind striai mobi­
lisation took 1- to 2 years to got into gear in l@LO-.h2. Owing 
to the probabilities of new weapons, no such 'er iod of grace 
will be given again; companies should ’mow now what is elected 
of them, what to make, how much and for whom, before the dread­
ful Da^r (hobilizabion day ) ar rives. 323/

322. Cline, 77isto^ of Field kowg tscr Gornd tocc , op. c Lt., p. 11..

323. Lt. General Sir dona Id k. ’Jecf'ÿ, Organization and Eq ipment for 
■Lar, Cambridge (England) : dniver ciV.' Pivss, 19?0, >. 130. In tills con­
nection see also Chapter 9 a ove, especially pp. lL^-150.
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For a :2am -facturer to "imow uàiat to rialce” imrolves a jreat deal 01 

alanrin" aid erne use. In the case o a tank, for c:avle, encl.dinp the 

arment and the si^atin^ control syc w.a nanufact irer 1^1 ' is to tmr to 

t :rn o t the tank would have to fave thousands c ' dr ruin js covev:h;j thcw- 

r..-? o? n:rti, tools ad ;• " cceo o eo- i f. 'ent; he must be familiar with 

kf.mdrc-ds o ? spec! restions as to materials; he must know which of his -re - 

s nd s"hcontra toi-s cn roly o: and which my have their ca nci Ly di­

verted elsewhere in t'e -vent of full mobilisation : and he mist hav- the 

ansi ese to o. .i e ranje of « i lla? or t nent yob lo r. dorr o' these an­

swers will have to v r s pvl^d hi c y a • thorit* -- tie ollocation of 

s."bco; ta*aotoi- capacity, "o" er an; le, cannot i e "ia k at the in ks level, 

however, informâtes ^iich will assist f :• ’1 1er a t’ ori t^- 1: mn:^.n- a 

d-cisi-m :. st to a co: aider st lo r :. !■ nt co nr fra-: ind"s tm*. xn tie case of 

allocation of c'.bcon'w'ictor ca. aolty, m - y ncy such as an into ravion 

con it Leo, d .rnichinj co yl<: tc i for: .:.tio : as t • its s be on true tor pattern 

an 7 its s boon tractor re erir aments "n ■ vent o' mobilisa s'on, would be in­

val r'hic to the hip «r :la i in;; -fancies.

Sone lew fuies for Committees

At its level, th'- intyra ion committee appears to be a liiphly cf- 

feciiv- and -xi tally" necessary 'evice for facilitasiny the s; er " and srioot?.- 

ness wiu. whic: indus ry can be siritck i to war production. Its valve as 

a center of intelligence, to nd or stand better it: own problems and to per­

mit those al ove it to better un krstand the problems of that ivhütr- in 

IV lawion to others, was clearly shown in World u-r II.

That there must be a somewhat Li/liter control ove:- intocr- t: n co-mittcc
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activities than was attente.’, in World. War 71 is s-ggested by the er?erience 

ir that wa:'. One of tlic c^at dii .ic ities in understandins the operations 

of World War II committees stems Iron th- fact that they were not req ired 

b0 "ee-'' so that toe ..imites available are very incomplete. The

policy anuer whic into gra W or cozvittees have beer operating since they 

ajain beyon to be forme- after the outbreak of t e lore ar- fi ^tiny requires 

^r: rt "i 11 anu co glcte aemtes of all meet tags ohall be ke. t"^^ while 

“ r ^w Ordnance Procr-enent Instr ctions which have been publishes: since 

t c ti e provide that "The secretary of the conrêttr G (Ordnance repre­

sentative) in. 11 aintain and keep rvtc of c or ci t tee aeetin Ihc

jic- jt .interest of tnc Departw.nc of the Army in tie minutes of i• te ;rntior 

emits is evidenced by the fact that the Assistant Chief of Staf for 

ho z.s-oics req' res seven copies oi ^dd. minutes o:ndly upon oreoaration.^^/

The ez.geri nce with integration comftx^ since the for ear co.Wlict

G -S -f fere nt tn an sna v o. -or_d bar IJ . D ds is unde i • s ta i id ab le

w.ien une present ”y ns arm butter” pol? cy is conpaiev wit: ' the all-out 

c- ort of that war. Then, th- preservation of the nation w..s the immediate

issue, rd the pressure for the ezryansion of .unitions production was n. ch 

rea ^cr. The result, in ter s o. legislauio^, was a blanket authority undri"

W ‘ c? b c formation and opera zion of intz gratio . committees co id be

_ 32h. St- Ornent - ' Policy for the formation, Functioning, and Disso­
lution of Integration Com ittees, Office of Assistant Chier o Stuff, 0-1 , 
he is tics, Department of the Army, .asington, h. C., 19 October lf<l, nar-- 
graph 2i, p. 6. '

_32"\ Ordnance Procure- ent Instr- étions 22, 1 februar.' 1931. pai*. 22-113. 
-shin ten: Of ice of the Chief of Ordnance.

3 26. Amendment bo. 1 to Statement of Policy Regarding Integratio.. Con - 
mittens, nenorandnm dated 27 Juno 1932 from Office of Assistant Chief of 
Staff, G-h, to Chief of Ordnance and others.

I
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carrae ' or id.thout fear of pros' c tien under the antitrust laws.ho 

blanket authority was granted in the Defense Production Act of 19$ 0 

and its s bs-ouent modifications, and today a formal reques for the 

establish:ert of each committee is required. This request, which must 

contain detailed technical information justifying the need for t’-e com­

mittee, is yrena re d by the procurement service involved (for enano le, Army 

Drlnance) and submitted to the Office of' the Assistant Chie " of Staff, G-h. 

Tlie f not" on of G-L is to work with th-■ technical service involved, and 

the Judge Advoca je General’s Office, to get the request "in cich form and 

in such manner as will be ap ropriatc in presenting the request to DPA 

(Defense Production Administration), the Department of J stice and the 

federal Trade Commission”Tic actual transmittal to the latter three 

agencies is accomplished by the Judge Advocate General’s Office. ^f the

proposed committee is ap roved by the At tome General, ” The committee may

com once functioning as soon as embers thereof have been of icially

invit"-' by the Admin i str a tor of Di A to participate in the co-yrd.ti.ee and any

Member has accepted in wri.ing”. h’ith re dyrd to the protection of any

specific ne her from prosecution under the antitr st laws, how ver, a formal 

acceptance of membership in the committee is required.

It is the view of the DepéU' trient of Justice that the immunity 
provided in Section 701 of the Defense Production Act of 19$0, as 
amended, does not become operative until the n mber accepts the

327. Section 12, Public Law 603, 77th Congress. (T.is is the Small 
.sixers Mobilization Act o' 19L2. )

321. Statement of Policy for formation, Functioning and Dissolution 
of ~nte ration Committees, op. cit., paragraphs it and 15, p. h.

329. Ibid., paragraph 1°, p. $.

yrd.ti.ee
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invitation of the Administrator of DPA in writing.330/

This formal and multi-step proceû re is a f sr cr^- from the blanket 

authority for the formation of co nitte^s which w s obtained in hbrld War 

II. However, it is an understandable manifestation of the attempt by the 

overnment to avoid any unnecessary injury to the competitive 3 L'ucture 

through. the results of defense mobilization as undertaken in the c rrent 

situation. The Pre si ;en of the united States e: pressed trie overall ob­

jective of the policy as follows:

While our paramount pool m st be to strengthen the national 
defense both ra--dly and effectively, we have also a responsibility 
to re tec t an ' preserve competitive enterprise in the structure 
of o r economy. It is most important (..........) than we s. ouli avoid,
insofar as possible, meas ur s which may impair the vigor of free 
competitive enterprise by suppressing - com otition, creating or 
strennthemin: monopolies, injuring small business, or otherwise 
promoting nn^--.e concentrai!-n..3^1/

Com dtte: s fa lu able in Any utilization

If the nec snity for f"ll mobiliza ic- eris -s in the near future, it 

is -;rob a hie that . my of t?m formalities and restrictions on the formation 

of committees would be removed. Of course, t’.c fa-t that she re are commit 

tecs in bein3 at the present time would obviate the problem in some in­

d stries, but the n-uber and nature o " co mittees a u present is very small 

relative to the nimbe- utilized !••' World War II. For e:sample, !.. : larch, 

1^3, when the Korean Ji phtin ■ was taree years old, there were cnly twelve 

integration committees in the entire field -f amunz .1- n, as compared to

330. Ibid., paragraph 20, p. 3.

331. .^eraoranduu of the /resident "ated December 20, 1930, as quoted 
n Second depart of the Attorney General of the United States under Section 
703(e), Defense Production Act of 19^0, Washington:" Department of Justice, 
fzf 137, 1931, p. 1".
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sone ten times that nary during World War II.

ïhese recent committees, thou-h t?ey have proved to be "a vital factor 

. overcoran * many 0- the obstacles and in bringing abort the cooperation 

whacn is so essential to balanced rod ction"have operated in a 

considerably dif-erent milieu than than of Corld War II. The erergency 

powers and controls, and the more serious interna Wonal sit ation, of Worl 

— ; together with une fact than a much higher proportion of the pro­

duction structure was devote?" to runs nions o -1 f, -ake- a proper con ari­

son of the committees o' that tine with those of to-day very dif ?ic it. 

However, it is only reasonable to compel de that the cwimitte-: s wo Id ol^- 

an increasingly si-nifiennt role if a substantially greater output of 

munitions were to be demanded. An-’ it appears lihely than tm- r:1c would 

be played without many of the present rer trierions on organisation.

This device of integration, which has worked well in one -rent ener- 

genc", sn on id ce r tai nig' be ennlcr-ed in an economy preparing for all-out 

wsr, or a high state of readiness for war. It s oui be sed with more 

restrictio?s than in World War II — for e ample, it is only proper that 

min tes be required, trK: t the govern me as exercise actual rather than nominal 

control of meetings and activities, and that the government*s reg-re sen ca -iv? 

not feel than they are controlled by the com i tnee assistant chairman from 

industry. In World ’ ar II marv n: stance - of a’ ses pf this type were sus­

pected, tnoyh difficult to trove. Conversely, however, the government 

wo Id defeat the purpose of Ine co mittees if ? t at terr ted to any extent

332. lull-tin ho. 1L9, The Common defense, : 'arch, 1933. Washington: 
American Ordnance Association.
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to dominate their opera ions. The role of the government should Le to 

outline the are? of activity of the committee, and to be present to see 

‘■*v\ -oes o in that area. All actions of the co-n'ttee should be by and 

in the name of the government, with the committee "embers uroviding their 

digested efforts in the form of a rrco'imendntion to the govc meat wider, 

the government ma- or may net act you favorably. In defining the scope 

of activity, the "ove-nment zf'oulf ia:e certain f—t f e area defined is 

narrow a. ri erf • ent only to roi Ie .s, d:' rectly rd 1'1' g to rod :c ion.

The objective o into gratin;, co-aii tunes, as of ’• dly orgar' red, was 

to obtain greater wod- cLl-n" fro . a 'iven amo nt o? plant y considering 

dl iro ^ce^s of an it0", or closely allied items as an i"tcgratd or par i- 

oaf on striving 'or a com on goal of maxi:./ sin cc bind o t ut. The 

integration process is c. sn ..uially one o." bale nci;. : facilities a . ' com- 

o..ents In such a way th u t any unusc ; capacity or materials are t into 

effective t-e by so me member o. the cc mitf c. The process of central.' rin. 

i:f o / .a uion which is rep :ired to ttais this objective '.s s ch that it 

places the committee headquarters in possession of a id.de ran go of fact ul 

in "ormation that can be ised for a variety of pur oses, a ci often "or ur- 

poses outside the scope o " co -dt.ee activity. Thus th ° du un hah is 

available as to wort in procès ', f -ia2 s o i.a d, ercesses cr shortages 

o I tods, and s' miler r-tte-rs c n be o’ nf at use to nlannr.rf authorities 

' u production schc ■flin~, c tbno'w - . ' la. suing for I créas s a cn acity.

A naf ?n acin ; the need to \rm q ichl" is. t-.o face o - -roat ry i 1 

w t get the rv-s t out o I uir t it ha:. : f it is bo tt .in than obj°cf ive.

The Industi-r '.nt^ gratl on core :.t .c , by c .co rap ing rrar fact rers to s Ivc

id.de


problr. 12 arise i an ex.'ænnion to ti , by -ie?nc

- Jû’ ni as :1stance and cooperation car. do ranch to hel - attain tZnl ~oal
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( All 1'or mod in 1" to IT. 2 an : early part of year 19b3 )

Ammonia 7

A nonirm Picrate 2

“a _■ Loadin'; 11

Biber Containers for Ammunition. L

:iiscel a eous 11

tn:-7. T 16

Shel and Tomb Loa in • 11

Shell and Com-onents Loadin• ?

S coho less Powder 7

r^motec-nies

Aircraft Smote Si-nais

Flarc, '26

h

1?

Apr Lh

3e U2
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Ground Signals

Spotting Charges 6

Trip Flares 3

Sep L3

Dec hit 

" "ay )J

Containers

Cartridge Storage Cases b9

Containers, "etal, An ni cion 2;£

Container, .139A1 and 11~1, : or tar Arno 19

Container, 173A2 Tor lortai- Arc 33

Srole less rouler “ones 5

Feb LL 

: ar UL

Apr 13

A r L3

Dec 12

Weapons and “ire Control Tateriel

Arrorcd Vehicle Fire Cost, ; 1 37
*irtiller;.', tea’s , Artiaircra"t 6

Inyonot g

Carb inc , Calib-r 30, 11 13.

Carriage, heavy hoblie Artillery 12:

Carriage, Into me di r. to Calibre, AA Ip

Carriage , Ligl t hob lie Artillery 23

Director h^ 5

tun, 2Cm 16

G n, Tant an I Antitank, 37rj: 1 •

1er., Tan:, lean- 3

Gnn hounts, 7Team 12

t n horn s, Lig'h L0

Field TTowitz^-r 12

hay 13 
Sep 12 

hay <2 
Sep l 2 

Jun 12

Jun 12

Jun 12 

hay 12 

Dec 12 

hay 12 

Oct 12

Feb 13

Feb 13
J"1 12
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Machine Gun founts 12 M%" h2

Major Caliber Antiaircraft Carriage 13 Jun h2

’■J.seeliar.'O’ s Cannon Jun L2

Mobile Carrla Tec 11 :echan .sr: 16 Jun 1:2

Mortars, 6 la. md sLai -, Sep LL

O’i tic al Ins tmu'entc 21 Jul h2

Pistil, C?l?.bor ha 7 Moy h2

1 ’ :oto Control Systems 21. J”n ’ 2

Mi fie-, M19O3 Apr 12

Trench Knife o A; L3

Vehicles a .d Allied 11 :

Ar orc i Cars L- Feb 1-3

"alf Tracks t Sep 1.2

Tani :o , Li f ■ t Sop 12

Taries, Leàiun Feb 1'3

Tracho ' Pri o I 'overs L Feb 13

Tractors, CcmcrciaZ 1: J n 1:3

Trailers, Corbat 11 Feb L3

Trailers, Meaner 3h Mar h3

■p 

3
 n 

r-l•. 
1 d 

ft 32 Mai" 1:3

’Tre ' 1er?, General 62 Mar hl:

Trucks, heavy 13 Mar L3

Tr>icks, Lisht Mar 1x3

Trucks, .ndi'i'i L Mai’ h3

Ar\or Castings 30 Aur h2
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Arrior .-late, loll-.l

Arlee

Sand Tract's

Cl ;tc" 'PC

Tiectrie Starter:

Tn;l.c s

Tracks, Ta:à:

T-'-aae .ir io Tarir

Tr.ac^.eissio..?, Vehicle

Viac'.cs

" "o od Gar - o L o- it - s

31 Jul 52

33 Tar :3

3 Teb ' 3

10 An- ip

li Dec 5.2

15 Feb 5?

11 J :n ' "

17 JI 12

13 Tar 13

7 Kar 1.3

Apr 13

La the Koreaa Conflict

As has bren note : in Tre body of this stu y (see Chapter in) the 

c .ployrient ot intégration committees to help ’ret the Korean crisis wa 

an ardent delire of the Ara ' 'trinanco authorities, however, the 

restric tions on the foi^iatio a of committees were s ch that only sone 

tw nty co-nittees were authorize Of these, twelve were for c l in 

the field of a muni üion an tic Ao , with the others briny o ’ -anise d 

in t .e fields of fire control in sur- monts, auto .otivc eori?-^nt, 

artillery and stall arm. (See Bull' tin Ko. U;c, The Co: anon Defense, 

American Ordnance Association, i Kashin ; ton, D.C., Karch, 1953. )
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Tills biblioyraph" is divided into two carts, the Ti^st co toInin : 

t' ose -inter in le to which reference is :nde in the tent, the second 

c^ntainin^ those erejoined but not cite-. In both parts it will be 

"-'ted that t'crc are listed letters, historical accounts in nnyb- 

lished -'em, ri nates of recti : c ar.J similar doc meets not rea '.ilp 

ovailabl- tn the o^i ic.

t as a policy' of t r D^rert ent of t'r Arrp to 'or.it r " search 

workers to "tillre doc swats and files wh ' c; are not : f a els; idled 

nnt-m, T'w c shod an f ol :ilo 1: Ze A .jutant Je oral, and to 

tse entent nossiblo Ilin of Ic- will rint the student in locating 

le s ire ' anteriad . "o .ev-j, th. vast n :bo" of old records, cor y led 

'si th h - dyetaw- aid s-ac li f ta ions, d-es n-t cr~lt the t—>c of 

contrai/ratio and classification of t - whic is desired ip be 

s ! on '.

aie rerarc w.shi • ho utili-r ncccr h: of the de'srtnent of 

the .Aira- should rey est wr/ssio ; to do so iron The Auj tant Je neral, 

ferrtent of tie Any-, /as'inrtor, f.C. Tlae Adjutant General’s Of ice, 

in yr au tin y ay r-vol, will or /warily be all- to indicate- in fvich of 

several s tora-e -'oin is the de sir l type - ' records can c locate . 

f'c st'de ?t -r st 'nce ’ f--m and, deyendiny pon he local situation 

w? t‘ rcya-d .o yerson .il an facilities, can oryect uore or less help 

in locatin ' '"is -nt'rials.

The historical S-'Cf or of t. e Office o' de Clute ' of tr "narco

2 L?
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- Tam.; xn _ts -.-lrc c- -t' . ol record’s w'lic it cc..e ' de" ~ :2 ar '.1- 

c' -Ttarcr., - or a re re arc er iror: dLng in the side. eV Al* -- Cr 1-

eac-. early co tact rite teat section is désirai le. In ;er ral^ be­

c : se a. t .e r .elle : nr .ber f r cor Je involved, - _ c ■ c

.or reaJil- located f ci*e 10 - ey .ave cen retainci.

it cho- Id be realised t at 2eu -overzmtal rr cor • er tx-.ly 

" -r vA". A co..s ta :t screen! n and disposal procesc care- lace,

r:c " - bl’-r . :e r r r c today ry c de str eye : ’a to 1 v re 

i-co so o.- . .c ë- Ci-r r : ■ Ir ' r.e. Jor s acc , Ik it-: xrro nd, , r 

■' c-: . .< a ' ..t- a co d records ir dora.jc, or been sc oc a

c r r ' llcy r- aril: r /.t donli be rotate 1.

As c ' today, cs s .odd r r d r' c?r t _c t v to n rt ,c-n o ' de 
Ary- rr availa" 1* t- latere s tec c villas stierto. Certain ar- - y 

‘ ' ":9 A iyc -n die ; no ■- c: .11 rec- h: ' o n^ or " ' 1 t

Ve olic; is y . .a -o vr'l'd verÿtdn tic . does not elegy- rc -

* ■' — 'T n — -. -, • * — r~ * ' .d_ • • • - L, —- k ■ ■ — . . .. _i #

of hl:cells..', o . C m.on CoydtLco, â r. 1^' 2 t. J ly. lit 
S pria - b dd, " - :c:-:d: E d y là irda.ee" bis trict, 
25 April 1'1 ■•'. ( d die n 't s s-d cd Sec lion, . dd- of
the Chief o ' 'r .no. co. All foiled ip r« or .y r on J J l- 
th^ dll he J.l'eae' :y not', "list. Sec., "CO" . )

Anderson, lewey, Krons, J code y 1. a r A 'll, 1 th, tirai toport of 
>y tree - dm 3e c - to td d~: orazy 1 Ja t - nd Econ -. 1c 

Co. 11d- o~. the Co .centrado., of Econo, d tou r in the 
3c.:" ■ Cordt tee di t, 77 V: Con , 1st Sers., ;a:f' Ln : ton:

irda.ee


2<1

' io' . , J r ; , A ibo J : : ?abr'.cæ-.t, Solo/i x'; jn ' s y. • . ai’ti
ar. à Stein, y-nxel; '.Jar ax' --fence Lc - no ÿcs, 2 ? fen 2: 
Zinc' a n d Co:npa.v-, Inc., .

In Id-.-in, lane on .., Tne Price of Poize . new Iori: 'ar "-r _ rotrr '

' ar uni’ :, I. , Ils torical Outline — Artillery Ira:.c . Ini' j-a io.. 
3o:ri it e lor diy t ' labile Ar billey" Carria-c=, Ian iscrirt, 
2T Anil 1 l5^ [fist. Sec., CC^

ayich, if marl I., American -ndcc try in the Tar, nrnz '"ora: Pi'en rlcc- 
—, - 1 r ' ri'*i -  -U -i. ' • I > >

”?o Pre ven i Tar", Pen rr ' s T ;cl , 7-tv ay, Ity.

Tiyslr-, J. : ., Ta theirs, I. S., a d I-ce-ry, A. ". Jr., Tie fyv^- 
Prdna ice Aa^senal Sys !o . t' v sis r '- . 11 '. I n- /. co :v - 1 
T;vr Tact L i ', "n - y ' Ira I s / Sc^n-l of T rlnS" fÿ:* Y.s cr- 
tin.-., So -te Jx r 1/, 1 ’ 7.

T ' ', J . . , b'J'ito .. ' . r ., T^Sf , n., . : "csTtn Io Id-
waj.rr, ., J o' ns ?. y T. I.. and -lac r, . 1. J., Tec. . o io I- .­
co n bra bl n ani dorli '..'ar II, Senate Inc:, .ent 2 to, fit-- Ccn- 
toso, 2d. Sc£.•!□„, Tas'iln-'t-'n; nve?.: not Ivin Tn ■ Office , 
1^ o.

In Tn, Vannevar, . de on Arre and dree Ten, Ie:? Torn: Si on and Sei: - 
s oer, T

In.obcII, Levin '. Jr. , 'T c In r o- -- T Imnc'- Tea:., To/ "or::: T it-
t?r::ey "oner , c Ta::- il" IooP Ooi -y, Inc., 1?’. 7.

3 arc , . ., "i : -ic il T.:tli..c of the 37 nil line ter I'anx a sd A., ai-
Tant in Ind str- Integra bi on Comr.ittee, Tan scri- t. J ly,

_ r:i3t. Sec.,"pin ‘

flay on Act, 33 St t. 730, 1" ’ . S. C., Sec. 12.

T i/.c , '. il. , Vistorv of tie Fie !.. To: ri terr Ind", str- 1:2 -rn ' ion Ccn- 
n ttee, J ïy 1??T T Tay l'H, Tan- cri clTr . fi T.
Sec., X')

ellr bin To. 1T, ?.-c Conron Defense, . ar-c :, Ite, .as ie.:to':: A .e i - 
can Or in: no c A * c ode tien.

%vl sv . A., Tistor-” o ' f-.c " . ' ^irec trr "nd os ry Intc ^ra T.en So: .­
ni ttee. an • servit. cTHt . T’i nt. tec.. IS ■
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1er sc: .el, G. 7.1sto^ of Thl Fra::;'blc willet Ind^stç In-
te^ration Cott1.ttec, 77ani'.serint, 7 June 1*2<. ^Tist. Sec.

*

Fis Logical Record, ~7ea'ry Tæfc Gun Integration Comnitte: , . : an- serin t.
10 Apr: 1 19!< ?7iot. Sec./:cn------------------------ * '

is torr of the Arno red Vehicle Fire Control Con-" it tee 
cl^-. (liïst. Sec., Ac7)1

1 the In^ 
Conn it tee 
her Conns:

Caliber
77anuscript prepared by Firestone

191'2
-ub-

Sec

.0:7 of t ie 2cnote Control 
field, 7lass cchuseti

ttec , 19112-1 -.orm

-.0'6?

c-iu.be rt an
Sec., OCC)

and 7 ationa?l Defense " Se j-
. 'ctooe:

no n..a:.ce am n ia 
Company, Inc

.o: ibe2

7.af"striai "obilibation 1 las, 1'33 , 7.'asbi.a-ton: hov-uLcent ii'intinp 
Office, 1933.

 levisci, War7'iin-tor.: Govern .ent Frintins "if no, 193 %

_____________ .evis'.on of 17"3 'has" in -t ?■ : Fs/ern rat 'fi-i "in / f ice, 
193°. 7- ' -TLis cd sr S' rate Doc rent o. 13' , 2 7. S. coi n.

n-c s -a inn of Gove muent _? -.tant Fractico a rolicirr, Final 
'Deport, Vol. 1, ’ 7a - , 173 T.

bllJanes L., "A 7"ip7or Job for Snallcr Flants”, Ordnance, J ly- 
Aumst, 19? 1.

__ __________xne . tilisaa.ion. o. _na_.lsr Flanu: an ..ar Iron c c : on, ..asms 
ton: Industrial College of Ine ^'med Farces, 1?>1.

Lilienthal, 3 avid V. , Bip susi.ns. : A 7 7 er Era, Leu York: 7 ar per and
Brot::er s, 19>3«

Li icoIn, 0. A. , "Plan .in 7 7 7IL", tarp- Pep irone nt;.", Papers and Pro­
ceedings, Anerican Economic lemer^ ay, 19p2.

1; 'nc - , D av id , 17 ic Co. .centration of Do- no : ' c Fewer, 7 : e: ; 1 or 1 : : O olu 1- 
bia ni varsity Press,' I'/Ln.



Martin, J. E., Eisto^ oï' '.'eavy 1 lob lie Car iage Gornnittee, 19Ù2- 
1?L?, Ean isci int, c ^Eist. Sec., 0C0)

E"3S .Yodüctioa — Corners ter, e oi" Africa1 c Eelf arc, De part :r n t o f 
Ordnance, 1. S. :Illitazy Ac-.de.~*> West Poi t, Sept. 1'<1.

jj: tes of lee tin ; of Eorb los e ? 1110 ln0-'.st^ lnte pre ion Cgc-
-littee, held at Peco Ean. fact rin^ Co., PhiladelE.ia, Octo­
ber 27, 191'2. .^si. Sec., 00^) "

in? tos o_' 'leaver ïa.i< E a Ind sir^'. Into-ration Conmittec fee tin -, 
Detroit Or Anan ce bis r-ic t, Eovo.iber 1 , 1CL2. v 'is t. See., 
SCO)

to- o' lecti -p o J r In ' s :y Ir/E pre tie . Cozimitt e os "h-imers, 
ellon In tit t*, Pitts' sr ph, hare.-. 1-, 19; 3. C'is . Sec., 

ICO)

ohilioation o ? the Econo/rp or Eational S^crity, Eenort a ' St .eat 
C c: t E.tte e ^732^1^110-^0:7: In--striai doll c p- .? J E ; e 
Aimed forces, 10 J--.no 1991.

__________ Deport cl St dent C o-m ' tt- 1°. i? , las’ in "ton: In : striai 
Colle pe of the Ar c I 'nrce: , 1 ' J me lidl.

lobll Isatio-; Plana in p n nd .he la , ' oral Sec : ; 71/ (1-10-7/1^), Lc - s - 
lativn do fere nr 1er'Ice of sic L'irary of Congress, Sean c 
Doc lent Pol 2ni, list Co ., 2. Scssi-a, .hl.L. ;tc;:: 
Government hriatin * office, 1'50.

1C.J.7., "f .e Pent - on ah Ice lore an Shell Shortage”, Per tunc, 
' arc' , 1993.

Eclso i, Donal' 1., furs - ii.nl c ' De. locracy, hen Eorh: 1er-o -1, race 
and Co-inarr-, l°r' .

lotos on the Ge man Ear Ec-_ no sp, Department cP Social Scio.ices, ' . S. ''ill tar- Ac .de-- , West Edit, heir Eorh, lie D,

Dotes on the Ear Eco noy - of Japan, De pr r trient of Social Sciences, 
' .S. Eilitaiy Ac idaEast Point, Ee-.y Yor -, lfiO,

Dr 'nanc'- Depart, .ont Dr 'c- '1, 30-17, 1' J ilj" 1917, Of ice of ti c Ciiief 
o" Cr :nance, Wadi ir. "ton, D.C.

"rdnancc fiscal Circ lar Do. IE'', lashir.ptcn: Office o' thr Cie.’ of 
'nance, 2Ar p ?~2.

Ordnance h’oc ^- : nt pis Or c Eons 22, 1 Febmaiy 1911, Washington, Of­
fice of the Chic " of Or 'nance, 19^1. ""



ordnance l^roc:re»icnt Ins tr/ctlons $6, '..'as:: inc'com Office of the C-iei 
' of Or Inanee, 19L2.
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Staff,
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nt of t?.e le

O * . . e » - - OP — L- O j J>C y
cosccit ce on tac Su x? 
^-'àicic ' ou.:^ ç, - ?.. 
:7as?;i :;ton : De t :c

Lotte: s Cite .’

. Ctasxan, tana en, Llitavy frod :ctl . Division, I' xL:jt .n 
Con-any, '-d.djc/ori, to Genorol . E. :a d", ?c::ta-on, 
■’as'in-tn, duly 11, 1"?.?.

) fix, Jr., President, . .eat :achi.r ry Co., I-c., Dor':, on., 
to Canto: r C. ..rarer, S- riy- :'±- Id Or na.- ce District, S ri.. - 
field, ass ., April Y, lr;bt;



2^7

- * nZ» * ice /reside, t General /ana-r r, I-recicic:: Castings
Co.i .an , -I;c. j Sn’racnse, ... Y. to General 2, E. ""ardy, 
Pentagon, Washirçton, J-n, 27, lrhf.

... J. ? isner, Pi'es .«-ent, . . ? arqa.'ai' Co. , 1 ork, rc:m., jo General
G. Wells, 0£;'ice oJ Ciiief o ' Orin.nnce. ..asnin^ton, ' r?r 
3, 191^. " ’

Peyton For , Ge^ cy Attorney General, Je^rt lent of Justice, to The 
Secretary of Co.Tierce am others, October 19,

-en' r il C , 1, nrr_E, 0r. , cistan;'. Cni-f of Or. na.icc, to P-CMh.^tcn
Arrs Cory any, Inc., De ce 2 er , 1?’ C. "

- • • • ?» • 1"'-1 'croi. t L clj. ■ ivisiov , ner al oto:-'n
Cor-oration, St. Lotis, to General . . '. rj' y, /. itajo . 
has'-i-yton, J nr 22, l^.^. ' '

" • . y^c, "ice Crrsident, 2covf.ll : anufnet -.ria; Co;.;any, -atcr-
^•ry» Cora ., so General L. L. far y, Pentagon, .fas .in "ten, 
J--no 22, '

L. -2. Jense :, General Super! tmcle t, Ceo.ye 0. ..oner Cor ., Pockfart, 
-Hi^cis, to Conor al . Qardy, ?v .to on, .'as., in™ ten, 
J-nc 13, 19L". "

-% "rr, Factory f vr y?', lofer Con -any, Ckvtla.s, to Capta: r C.
Irn cr, 2--ri ■ Held Ordna^y -istr’et, April. 7, If?.;'.

. J. as’t'.n, -ffi"e of (71 • f o ~r.".n mcc, to r. ... J. 3 s ir.; , Lr- 
sista.-.t Cbai-i-r.^ 23 -. A: tl-Aircraft f .:. to : Lt Lee, ' ..fi: 
Avia'.I?:', .or-., -lira, her 'or:, : kreh 17, Ip? 3.

J « - -art! . ' ffic^ ” ’ Chief o H'-hiane^, "e r. John Irony, Chain
Pelt Co-.. arr-, T.l:' 7: :c, J:. . aiy 13, 2 9?3.

7. T. ' clnnr (Colon 1) to Col'-cl hic'-o?, -v : .o-7 : : fjtc Jone 
H^l, o 7;yct: 7 : — ;?at ' o.-^ Cor it yes. (In XI in 
C rr nt t-oc r - ion franc: , 2 f icc of Assist nt C'ief of 
St"ff, --L, Dopof Ine Amy, -as ington.)

1 ho:-? so.., .'usof ; v,ai.t Attor .cy General, jop-Tt:cnt c f J mtice, to 
t'e Se ere tar-/ of Corr :c re ano ot ero, larch lr-, iff 2.

■". 7. :a-f o, 9 erat in ; --ana -rv 1. Cher- of .nr-fact ri /, '.:ill-c- 
fverland ho tors, 1 c., to General ?.. E. Tlariy, Fentar on, 
Washin ton, Joly /, IflG.

occrt . . Patters'..-*, Assista *„ Secretay of tin Ar^cy, to Hcmsr™ton ïu'ms 
CoM/a^, Inc., Fr fgerort., 9ctoccr 30, 1910.



F. L. Scheven, Factory General Electric P-lay Coro., to
S. C. ’’ore, Assistant Chairman, Demote Con ol Cyste^.s 
Corn lit tee, June 2, 19) £.

A. Shayne, Chie J En ineer and 'general ^anager, Lnlo"a latch Co., 
Philadelphia, to General 11. hardy, Pentagon, .’a: in ton, 
Jane: , l?’.p.

7. E. 21 riann, President, Lehi 1 Pomdrirs, Inc., Easton, Penn., to 
Cilice o- the ClioS ex' Ordnance, lhy 12, 19h<.

Office o ? Chief oh Oronauco to all . i 3 Pi re Contrée .orr., tclegrn . 
dated Aoril 21, 19? 2, file SP-.li/.

Far û 2 . . r rcrr .ces Era ined

Andr'/ws, lark, Cost Pl .s Pined Pee Contracts and .'arlasts, Pashin':ton, 
In I s trial Colle y of the Amed Forces, Fehnary, 191:..

A yliel . ill tai y Econo Per — A Case Spudy of nie American Far Economy, 
H e mie y Liai no.. 3 Fill, In 'vstrial Coll' ye of the Ai"ne f 
Forcer, lashinrto., Jvly, 19' 7.

"mec, .. ., "Arna.ne nt En :inecrir • — Ihe fri inncn . c eave- a-d Ad-
viroy. Co-rrittees”, Ar~ y Ordnance, Jaly-nv ■ ■ r t, 19'1.

is v , . A., As : nr ' nr Ic onoy, lev ho-’ : lecriilla Co., 1;7 /.

'. 7., "0 ovation o : 2 ^cinl Or 'nvcc 1 " ats", .tr r~ ' r In nee 
leyort Pc « 7 ., .ash inyton : A .eri- an Or nance Associât' on, 
: '.arc1 , liH .

Cod , a. h., F^nctio-.s of die American .Or. nance Associât ' --. in In­
's-striai ho i libation . landing, las ' & nr to : In 1 stri -1 
Co 11^ jr. o ? the iat cd /'crces, HV-.

__________ Industrial i .ol ill-a tien: Ach.ievernents and jc fici^ncies , 
hashin tor.: 'industrial College of the A’.v ' Forces, l?i 6.

Dev oj:,

Co.vii tte 'Vs, Ecards and Comission5 Delated to Industrial i.ohili^atfo: -

Ccane ry,

Deference List, Wash'ngton: Industrial Coll^-r 0 ' tiic 
Arrv d Forces, ivy, IpL '.

.. F. , fiic lay and Industrial . .olilizati . n ' n Pori i far II, 
Prince tor. î ni ver si iy 1res;., 1?>1.

A., Planning 'national Defense — HyO to 1 -71, Pah!.' c Affairs 
all' tin ho. , Library’ of Congress Le gislative Inference

Service, ' fashing ton: Gove inn? nt Print! y if dice, 1*1 ?»
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Eliot, Ge or o Fielding, "Pass the Amunition", Anti Air craf t Jo ma l, 
J ^n.'.ar-^-?ebrv .ar^' 19^3.

En selbrecht, . 0. and nani^i.en, - . C., -lerci.snts od neat'Few York: 
E"?ud, de; < and Sonnany, 193L.

Fasoisn in Action, Le ;i sla tire .eJrenfc Service oF tie Libra r;»- od Co .- 
Sress, "ose Doc t Ko. LOI, 3otn Con-roes, Is t Session, 
Lashin ; ton : Government Pria Lin f Dice, 1917 •

' m.' y, D a rnhan, Arsenal oD Democracy — row Industry Lui Ids Oar 
Defense, Liew York; Whit .lesey Hoose, cGraw- ill ook 
Co ?: >arr^, Tn ■., 1911.

First, Edythe W., Ind is ar.t La or Advisory Com lit lees in the 
National De dense Alviocry Co:a fse ion and the Office of 
Production Clanazewnt, Way l?Lo to Jan a: y 1912. Histo-i- 
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