A COMPARISON OF GERMAN AND AUERICAN TANK DEVELOPMENT
AND -PRODUCTIOK ' DURING WORLD WAR II

by
KIM ANDREW TOMASCH

B. S., Kansas State University, 1969

A MASTER'S REPORT

submitted in partial fulfillment of the

995/

requirements for the degree
 LASTER OF ARTS
Department of History

KANSAS STATE UNIVERSITY
Manhattan, Kansas

1972

Approved by: /Zﬂ
M :

Major Professor



0\ b
W ,
A% 42 CONTENTS

\ \o
1‘399‘\'}
INTRODUCTIOIT...-...'.'............'..'.........‘.

PART I
GERMAN AND AMERICAN EXPERIENCES DURING AND
AFTER WORLD WAR ONE
POSTWAR DEVELOPMENT OP NILITARY THEORIESs ecevoee

POSTWAR DEVELOPHENT OF ADIINISTRATIVE TECH-
NIQUES FOR SELECTING TAWK DESIGHSeeeeseoess

DEVELOPLERT OF INDUSTRIAL PRODUCTION METHODS,
1918-1941"".'.........."-...."l-.......

INDUSTRIAL PRODUCTION OF TANKSceevevescsccosesss

PART T1
TANKS PRODUCED DURING WORLD WAR II
GERMAN TANKS PRODUCEDs:.esscssssssoscccsccssssscccs
AMERICAN TANKS PRODUCED.ssescecssoscscocssocsnss
ADVERSE ASPECTS OF.TAHK PRODUCTION sevosevcoccnsns
EFFECTS OF BOKBING ON GERHMAIN TANK PRODUCTION....
CONCLUSION,sseevocecocaossoscsssascasssnssvsssnss

Page
1

10
12

33
29
47
48
52



Table

Table
Table

Table

Table

Table

Table

6.

LIST OF TABLES

Primary steps in the designing of

U. S. 'ta.nkS.

® & & 9 % 0" ® O P S S S T e PSS E S e s B

Basic steps in tank productiofle e.eeccecee

Length of work week in American tank
factories in February, 1942, .cccccse

German industrial firms involved in
tank production by World War II. ....

Breakdown of facilities producing U. S.
tanks. Experimental models not
includ—ed. L I I B I B B B O B B B R R R I BN I I B BN A ]

Total German and American tank pro-

duCtionD LR B BN I BB BN BN BN BN BN BE BN BN O B BN BN BN BN ORE BN BN AR BN NN

Losses in production of Tiger II tanks

at Henschel,

i 8

Page

11

18

20

30

32

g1



ACKNOWLEDGEMENTS

The writer wishes to thank Dr, Robin Higham, pro-
fessor of Hilitary History at Kansas State University, for
the knowledge he has imparted to the writer over the past
_several years, as well as for his assistance with this
report,

Also, the writer wishes to thank Dr, Kendall Bailes,
Dr, George Kren, and Dr. Jacob Kipp, professors of history
at Kansas State University, for their assistance to the

writer in his trials and tribulations as a graduate student.



INTRODUCTION

This report, a comparison of German and American tank
development and production during World War II, looks at a
number of points of interest related to the history of Ger-
man and American armored fighting vehicles. TFew sources
on World War II deal specifically with a comparison of Ger-
man and American tank development and production, a topic
of interest to the historian since it helps explain some
of the reasons for Germany's defeat in that war. Assisting
the historian fill the gap in coverage of this topic is
the purpose of this paper,

This report contends that the Germans expected a short
war with few losses of tanks due to their use of the blitz-
krieg strategy. They therefore subordinated their techno-
logical planning with regard to tank development and pro-
duction to the theory of lightning warfare. Since few
losses of tanks were expected, full-scale industrial deveiop-
ment and production of tanks was slowed. It can be argued
that it was only when the high losses in men and materials
in the Russian campaign proved the short-war theory to be
incorrect that the short-war idea was rejected and full
mobilization, along with a great deal of confusion in the
tank industry, began.

The Americans did not expect a short war and consequent-
ly based their tank development and production on the assump-
tion that a long war would be required to defeat the Axis
powers. Because of this belief, the Americans knew that

massive numbers of tanks would be needed to fight the war



and planned their tank production accordingly.

Thus, the essential difference between German and
American tank development and production during World War II
la& in the differing views, short versus long, of what type
of war would be fought. 4“hose differing views, as we shall
see, proved to be a hindranbe to the development and pro-
duction planning done by the Germans while being helpful
to American planning,

Neither the details of the design and development of
individual mechanical parts of German and American tanks
will be discussed in this report, nor will a detailed
description of each tank be made. Only general features
such as size of armament, weight of the vehicle, and

size of the crew will be mentioned.



Part I
GERKAN AND ALERICAN EXPERIENCES DURING AND AFTER WORLD WAR I

The history of German and American tank development and
production begins during World War I, for it was then that
both countries came into contact with tanks for the first
time. During World War I the Germans first learned of tanks
when, on November 20, 1917, British forces launched against
the German lines history's first tank assault at Cambrai,
France, The shock of that and succeeding tank attacks by
the Allies forced the Germans to realize that they needed
tanks of their own to counter the Allies' armored forces,

It was only very late in the war when the first German-made
tanks began to appear at the front.

The Americans, who had not expected to go to war, had,
like the Germans, done virtually no work on tanks until late
in the war. Tanks made in America during World War I were
not used by American troops since borrowed Allied tanks were
already in use and they fulfilled the necessary requirements
for our men.

Interesting as the World War I period is regarding tank
production by Germany and America, it is the ﬁeriod from the
end of the First World War through World War II that is of
key interest (to this paper). Germany and America gained

their initial experience with tank development and production

in World War I but it was only after the war that key develop-

ments took place that laid the basis for their experiences

with tank production in World War II. In all, four main
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postwar events can be mentioned. First was the development
by the military of both countries of their view as to how
tanks would be used in any new war. This development, in
particular, was to have major repercussions on the German
tank program during World War II., Secondly, there was the
evolution of the necessary administrative technigues for
tank-design selection in both countries. Third, there was
the development by industrial firms in both countries of
tank production techniques and, finally, there was the

conversion of industry to tank production.
POSTWAR DEVELOPHMENT OF MILITARY THEORIES

In the German Army in the 1920's, great progress was
made in developing the basic philosophy of war that would
guide German soldiers during World War II. While thinking
on new military theories stagnated in the United States
after the First World War, those in charge of the German
Army were busily engaged in modifying old military ideas
and developing new ones. The key man who studied the nature
of what eventually came to be called blitz warfare was
General Hans von Seeckt, Chief of the Army Command of the
German Reichswehr. Seeckt was devoted to the ressurrection
of the German army as a major military force after its
defeat in World War I. He was also anxious to avoid, in
the event of a future war, two other problems Germany faced
in World War I. PFirst was the tremendous slaughter of man-

power that occurred in that war. The other was the tre-



mendous drain on the German economy caused by four long
years of hard fighting. These problems, he felt, could
be solved if wars could be fought in such a way as to
destroy the enemy forces very quickly. The results of
Seeckt's thinking came out in 1921 when he wrote a paper
entitled "Basic Ideas for the Reconstruction of Our Armed
Forces." In that paper Seeckt stated: "The whole future of
our warfare appears to me to be in the employment of mobile
armies, relatively small but of high quality. . . ."1

It did not take long for other German theorists to
decide upon the exact method by which éhort wars could be
fought most easily. Military leaders such as major (later
Colonel-General) Heinz Guderian began by borrowing ideas on
the mass use of tanks from other leading thinkers. Among
these other thinkers were two Englishmen, Captain Sir
Basil Liddell Hart and Major General J. F. C. Fuller.
Remaining true to the Clausewitzian doctrine that called
for a decisive battle for the destruction of enemy forces,
Guderian combined the two ideas and advocated the use of
massed formations of tanks as the spearhead fqr rapid, deep
renetrations into an enemy's lines. These spearheads would
surround pockets of enemy troops, disrupt communications,
and throw supply lines into chaos, causing the enemy forces
(and soon thereafter the enemy's government) to surrender
very quickly. By the start of World War II, despite
opposition from infantry generals who wanted tanks to be

used for infantry support, Guderian's views had become the



most well accepted doctrine in the German army.z_
Following their rise to power, Hitler and the other
Nazl leaders also accepted the blitz warfare idea as a
means of fighting short wars.3 Several reasons account
for this acceptance, TFirst, the Nazi leaders also did
not want to see a repeat of the bloodbath that character-
ized World War I. They also felt that quick wars would
not require full mobilization of Germany's manpower or
resources, both of which were in short supply. Because
full mobilization would not be necessary, the Nazi leaders
could be reasonably sure that there would be no decline in
the standard of living of the German people and hence no
decline in the popularity of the Nazi government. Finally,
the top Nazi rulers, like the German generals, realized
that Germany did not have the necessary resources or
manpower to fight another war of attrition and that they
could win a future war only if it was short in duration.
The Nazi view of the short war idea called for a guns-
and-butter policy. Acceptance of that idea in turn meant
that the economic planning for war would be dictated by
whatever it was felt was necessary to fulfill the military
needs as dictated by the short war view., In the 1930!s,.
therefore, the Nazi war economy evolved into an economy
centered around changes in emphasis from one section of -
arms production to another to suit the needs of each

4

lightning campaign to be conducted. This economy, which



was kept until 1942, was to have a harmful effect on German
tank development and production. Such was the result of

the Nazi belief that they could have war abroad and prosper-
ity at home at the same time.

Because military thinking in the U, S. had not been
advancing as had thinking in Germany in the 1920's and 1930's,
the U, S. Army did not develop much interest in the idea of
blitz warfare. Conseguently, when we entered World War II,
we were unfettered by any prior concepts on military strategy.
Looking at the bleak situation prevailing in 1941, U. S.
military men saw only victory after victory for the Axis
powers, By the time of Pearl Harbor, France had been beaten,
Britain was Just hanging on, and German troops stood at
lioscow's gates., Americans were under no illusion that the
war would be a short, easy one as were the Germans. They
knew it would be a hard war that entailed high losses of
tanks, Unlike the case of Germany, American industrial
production of tanks was based on the idea that high production
would be needed to offset high losses. Sustained mass
production from well-mobilized industries, rather than the
German system of slow production from only partly mobilized
industries, came to characterize American tank production
as it did all U. S. war production. |

POSTWAR DEVELOPMENT OF ADIINISTRATIVE TECHNIQUES
FOR SELECTING TANX DESIGNS

Simultaneous with the further development of the short



war idea in Germany in the 1930's was the development by the
German Army of the system for selecting tank designs. The
Army Weapons Office of the Replacement Army was assigned
the task of preparing technical specifications for tanks
once the basic requirements for a new tank had been decided
upon., These specifications were then farmed out to various
firms, usually two or more, which built prototypes of these
tanks, In this manner, the German Army, though not con-
trolling the details of the tank's design, was able to
place the problem in the hands of experts who would be able
to setile detailed design problems in the best possible manner.
The prototypes were then returned to the Army Weapoﬁs Office
for further tests and demonstrations to the Army for
acceptance or rejection for use in battle tests.5 This
system worked until 1942 when the Army Weapons Office becane
discredited for having failed to meet the needs of the army
as German forces suffered heavy losses in the Russian cam-
paign. After that time non-milita.y authorities such as
Albert Speer, Hitler's Ninister of Armaments and War Production,
as well as Hitler himself, gradually usurped control over
research and development of tanks from the Army Jeapons
0ffice.6 Eventually, as we shall see later, interference
from non-technical persons was to be just as damaging to the
German tank development and production effort as the short
war idea,

VThe American system for selecting designs of tanks

also developed in the 1930's, Our method differed from the



German system in that it did not originally allow for the
flexibility inherent in the German system. As cén be seen
in Table 1 below, the O0ffice of the Chief of Ordnance, not
factory experts, prepared designs of tanks once the Chief of
Infantfy had prepared general characteristics. Completion
and testing of the prototype bj the firms involved in tank
production (others than Rock Island Arsenal seen below were
involved in tank design work later) plus subsequent tests
followed in a manner similar to the German system. The

U. S. prégram helped stifle engineering creativity present
in the German method, inasmuch as the design for a tank was
already laid out in considerable detail before it reached
the hands of the factory experts, who might have been able

to improve upon the design.

Table 1., Primary steps in the designing of U. S. tanks.

1. Military characteristics prepared by Chief of
Infantry

2, Preliminary design by Office, Chief of Ordnance

3. Approval by the Secretary of War '

4, Completion of pilot design by Urdnance Depart-
ment, Office, Chief of Ordnance, and Rock
Island Arsenal

5. Hanufacture of pilot tank by Rock Island Arsenal

6. Shop test by Rock Island Arsenal (about 500
miles)

7. Independent test for Chief of Ordnance by
Aberdeen Proving Ground

8, Test by infantry Board at Fort Benning for
Chief of Ordnance

9. Standardization by Secretary of War on recommen=-
dation of Chief of Infantry and Ordnance

Source: John K. Christmas, "The Hanufacture of High Speed
Tanks." Mechanical Engineering, LXI, i (January 1, 1939), 15.
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The U. S. tank development method also suffered from
use of committees which defined what the characteristics of
the tank would be. Speed, armament, crew size, and armor
protection were among the things these technical service
cormmittees decided upon.T Unfortunately, the committees
often tended to water down the best ideas of the individuals
on the committee and passed on ideas representing compro=-
mise agreements among the committee members, The committee
method risked losing some of the gquality in a tank when
final plans for a vehicle were drawn up.

It was not until after the U. S. entered World War II
that the post-World-War-I method was improved upon. In
September, 1942, in an effort to establish closer relations
betwéen the auto industry involved in tank design and pro-
duction and government agencies, the Tank Automotive Center.
was established, This agency handled all aspects of tank
development, testing, production, procurement, distribution,
and maintenance, thus making it a virtual duplicate of the
Ordnance Departmen‘b.8 By renovating their tank development
and production procedures in this manner, the U. S. Army
created a satisfactory procedure that it kept throughout

World VWar II.
DEVELOPLENT OF INDUSTRIAL PRODUCTION HMETHODS, 1918-1941

Inasmuch as the armies of both Germany and the U, S.
had set up their administrative machinery for tank design

selection as well as their views on how tanks would be used
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in war in the future, the only steps remaining for both
countries to be prepared for war were two in number; as
industry would have to develop tank production technigues
and convert to tank production. German and U. S. tank
production techniques were similar and will be discussed
together. The steps followed by Germany and the U. S. in

producing tanks is summarized in Table 2 below.

Table 2. Basic steps in tank production.
Primary steps

Feasibility studies

Project studies

Detail design

Construction of prototype

Tests of prototype

Design modifications

Modification of production equipment

=] VIOl D =
® 8 9 ° & o »

Secondary steps (the following steps do not
nece§sarily come in their order of appearance
here

1. FPacilities planned

2. Processes planned

3. Tooling designed (and/or):
4, Machines purchased

5. Tooling made

6. Equipment installed

7. Materials purchased

Source: R. M. Ogorkiewicz. Design and De#elopment of
Fighting Vehicles. (London, 1968), p. 154.

Drawing up designs, construction of half a dozen or so
prototypes, testing of the prototypes and preparing the
machinery needed for production were all major steps. In
Germany's case, as we shall see later, prototype testing was

one step that was ignored in an effort to rush a tank into
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production.
INDUSTRIAL PRODUCTION OF TANKS

In the 1930's German and American planning for the
development, production and use of tanks in a future war had
progreésed far enough that only conversion of industry to
production and the actugl prodtction itself remained to be
put into practice., Prior to discussing the conversion of the
two industries and their wartime production, it is necessary
to first examine the basic resources important to industrial
production of tanks. These resources were the natural
minerals that were processed into tank parts and the manpower
that built the tanks themselves,

O0f major concern to the German industrialists was the
lack of mine:al resources for tank production. The second
Four Year rlan instituted in 1936 under Reichmarshal Goering
attempted to cope with the problem posed by the desire to
rearm a country which had an economy that lacked needed
resources for full mobilization. Hitler‘s orders to Goering
demanded two goals be realized: that the German Army and
the German economy be ready for war in four years.9
Nonetheless, the Germaus could not create resources that.
did not exist within their own boundaries, and by the time
the war started fhe tank industry faced a nﬁmﬁéfhaf-ﬁroﬁigﬁé
common to the arms industry as a whole,

With the exception of coal, in which Germany was self-
sufficient, all other raw materials for tank components had

to come, in part at least, from outside sources. Of chrome,
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nickel, and tungsten for shells and machine tools Germany

10 Much of the iron for steel needed for tank

had none.
hulls, turrets and other parts was imported from Sweden.
By the start of World War II, Germany was importing ten
million tons of iron ore a year from that country.11
Rubber for bogie wheels and tracks had to come from syn-
thetics once imports from Indochina were cut off at the
start of the war. In other categories of metals used in
tank production, such as copper, lead, and vanadium, imports
were also needed.12
The amazing thing about Germany's situation with regard
to raw materials needed for tank production was that there
were never any shortages of necessary materials. Production
in the early war years, as can be seen in the Appendix at the
end of the report, was low and did not reduce the size of
stockpiles of materials greatly. Even when full mobilization
began after the start of the Russian campaign substitutions
of one material for another and use of synthetics meant that
no shortages of materials for tank production existed.13
The U. S. had little to worry about so far as mineral
resources such as iron, steel, copper, vanadium and other
major metals were concerned. We were a major world producer
of the above items and were able to import other needed metals
from Mexico and Canada. The U. S. did have to rely on
foreign supplies for rubber but, like the Germans, resorted

to synthetics to make up for any shortages. Overall, U. S.

production of raw materials needed for construction of tanks
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was vastly greater than that of Germany even prior to our
entry into the war. For example, in 1940 Germany produced
only 21,067,000 tons of steel compared to 66,983,000 tons
for the U. 8.14

The second basic resource needed by both the German
and American tank industries for the production of tanks was
a sufficient amount of labor. Compared to the U. S., the
Germans experienced definite initial difficulties in
obtaining both the quality and gquantiity of labor they neeaed
for manufacturing tanks. The pre=-war labor supply was
limited due to the interregnum from 1918 to 1933 which
caused both skilled labor and the machinery it needed to
be in short supply.15 Labor difficulties were straightened
out by the time the war began and no new problems with the
labor supply arose after the start of the war., Light tank
losses in Poland and France plus the short-war idea that
full mobilization was not necessary helped keep the labor
force in the German tank industry rather small, about three
to four thousand men directly employed in tank factdries and
another six to ten thousand in component plants.16

Expansion in the size of the tank industry labor force
began only after the start of the Russian campaign when a
total mobilization of the economy was decided upon. The
expansion was gradual and was in part possible because the
tank industry received only 3.8% of the total military budget,
leaving it with a great deal of room for growth.17 By

1943 the labor force had reached 110,000 men (a figure
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equal to only 10% of the U. S. labor force in our tank
industry) and remained there through 1944 despite the fact

18 One factor

that production doubled in the meantime,
assisting this expansion was the use of foreigners and
prisoners of war, some of whom replaced German workers
drafted and sent to the front. German firms were willing
to use these people even though they felt them to be only
19

70% as effective as German workers.

The use of foreign workers and prisonees of war was of
special interest to the German tank industry. The Germans
had used prisoners in factories during World WVar I.20
This prior experience with prisoners plus continuing shortages
of labor were the major factors behind the Nazi decision
to use foreign labor in their arms industries during World
War II.

It was intended that non-German workers would be used
mainly in areas where little skill and training were needed.21
This view fitted the tank industry well, since assembly
line techniques involving repetition of the same job were
used. As a result, 50% of the labor in the German tank
industry in 1944 was non-German, and of this total, some
55,000 or so workers, only 10% to 20% had any prior experience
at the job on which they worked.22

Unlike their American counterparts, German workers did
not experience a great increase in their work week once

Germany was at war., Even late in the war, some firms main-

tained only one shift a day and made no real effort to go on
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a crash production 'basis.23 Another detrimental practice
followed was the continuation of a four-year apprentice-
ship program for mechanics.24 Training of workers was

left up to each plant, no schools having been set up by

the government.25 The plants continued their traditional
four-year training program during the war years, thus slow-
ing production by constricting the availability of skilled
labor. Any change in the program was resisted, however,

and it was not until the last year of the war that the four-

26 By then it was

year requirement was cut to three years.
too late to gain many benefits from the change,

On the whole, it can be said that the German tank
production program was not seriously jeopardized by labor
problems. Much of this was because the tank firms were not
producing as many tanks as they could have even with the
available supply of labor. The gradualness of the expansion
program also did not place any sudden and tremendous strain
on the capacity of the plants to produce in the initial
years of the war and, when a sudden, major increase was
needed later in the war, the slack was taken up by prisoners
and foreigners,

It might also be mentioned that strikes or walkouts
by labor in the tank industry were never a problem, German
labor had traditionally recognized that a symbiotic relation-
ship with management existed and that what was good for
management was good for labor, This, plus the depression

which made jobs very scarce and a highly centralized trade
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union structure that exacted good discipline from local unions,

27 lMost important of all, however,

helped tame German labor,
was the strict regimentation of workers into the Labor Front
following the Nazi takeover in 1933. Strikes, of course,

were forbidden after that time.

U. S. labor contrasted sharply with its German counter-
part. After Pearl Harbor the labor force in the U. 5. tank
industry expanded from one-half million to one million men
not counting those employed in firms producing component
parts, Shortages of labor therefore did not cause any
major slowdowns in tank production. This does not mean
that all was well on the hmerican labor scene duriﬁg World
War II, for the effects of labor problems were still present.

Strikes did occur during the war but they were generally
harmless. An example can be seen by one strike which occurred
in June, 1943, At that time 49,300 rubber workers at Akron,
Ohio, and 51,400 auto workers at Detroit and Hamtrack went
out on strike. Bogie wheel production stopped as a result
but there was no loss in production, since the strike,
like most of those that did occur, was of short duration,
usually a week or less in length.28

If strikes were not a major problem there were other
troubles that bothered the U. S. tank industry. Deliberate
slowdowns in work occurred in some companies when workers
became dissatiéfied with working conditions. In other
companies, featherbedding was a major problem. 7The American

Car and Foundry plant, for example, was faced with a union

demand during the war that the same number of workers per



