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UNCLASSIFIED

HEADQUARTERS ARMY GROUND FORCES

WASHINGION 25, D. C.
314.7(1 Sept 1946)GNHIS 1 September 1945

SUBJECT : Studles in the History of Army Ground Forces

TO: All Interested Agenciles

1. The history of the Army Ground Forces as a command was
prepared d.uring the course of the war and completed immediately
thereafter. The studies prepared in Headquarters Army Ground
Forces, were written by professional historians, three of whom
served ag commlssioned officers, and one as a civilian. The
histories of the subordinate commends were prepared by hlstorlical

officers, who except in Second Army, acted as such ln addition
to other duties.

2. From the firet, the history was designed primarily for
the Amy. Itse object is to give an account of what was .done
from the point of view of the command preparing the history,
including a candid, and factual account of difficulties, mistakes
recognized as such, the means by which, in the opinion of those
concerned, they might have been avolded, the measures used to
overcome them, and the effectiveness of such measures. The
history is not intended to be laudatory.

3. The history of the Army Ground Forces 1s composed of
monographs on the subjects selected, and of two volumes in which
an overall history is presented. A separate volume ls devoted
to the activities of each of the major subordinate commsands.

k. In order that the studies may be made avallable to
interested agencies at the earllest poasible date, they are
being reproduced and distributed 1n manuscript form: As such
they must be regarded as drafts subject to final editing and
revision. Persons finding errors of fact or important cmissions
are encouraged to communicate with the Commanding General, Army
Ground Forces, Attention: Historical Sectlor, in order that
corrections may be made prior to publication in printed form by
the War Department.

BY COMMAND OF GENERAL DEVERS:

v

Colonel, AGD

1 Incl: Acting Ground AdJ General
Historical Study )
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Prefatory Note

The history presented in this study is written from the point of view of officers
who were directly responsible for the development of armor in the U. S. Army in World
ITI. The facts were supplied by them or obtained from the files of the armored heed-

quarters at Fort Knox, successively designated as the Armored Force, the Armorqg Com—
mand, and the Armored Center.

The history for the period from 12 July 1940 to Augst 1943 was written by Maj.
Kemneth Hechler, under the supervision of the Historiecal Officer, Lt. Col. T. E. Sims.
Later instalments were prepared by Sgt. Williem Gottlieb in the G-3 Section of the
Armored Center, and by Sgts. Garver Wheeler and Manford F. Ettinger in the Public Re-
lations Section, under a succession of Historical Officers. On the return of Colomel
Sime from overseas duty in August 1845 he was appointed Historical Officer on full time
and charged with the completion and revision of the history. In November Colomel Sims
was relieved, and Lt. Col. William L. Wells, transferred from the 20th Armored Division,
completed the history. The final draft was edited in the Historical Section, this
headquarters by Major James M. Snyder.

Barlier drafts of the history were reviewed by Gen. Jacob L. Devers and Lt. Gen.
Alvan C. Gillem, Jr., commending the Armored Force and Commend. The history fimally
submitted to this headquarters was reviewed by Maj. Gen. Charles L. Scott, Commanding
General of the Armored Cenmter at the temmination of Hostilities.
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i FI“

ARMORED DIVISION ‘
(with Arabic Numerals)

"The Armored insignia and shoulder patch, symbolize the union of forces, each of
which has a tradition worthy of identity, and which the union is not intended to
sacrifice.

The predoirxinati.ng colors are those of the basic arms, yellow for Cavalry, blue for
Infantry, and red for Field Artillery. The union of these three carries the symbol of
the coordination of the components of the Armored Force.

The basic design and combimation of colors are taken from the original insignia of
the World War Tank Corps, ani subsequent tank units of the Infantry. The superimposed
symbols are taken from the original insignia of the Seventh Cavalry Brigade {Mechanized).

In the center of the patch is an outline of a tank track superimposed by cannon
amd a bolt of lightning. The superimposed symbols represent the characteristics of the
Armor; shock action and armored protection (the tank track); fire power (the cannon);
and speed and mobility (the bolt of lightning in red).
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Chapter I

PRELUDE TO ARMOR

In World War I and Worid War II the development of tanks went through a cycle
marked by three phases: the determination and drive of a few forward looking men; the
inertis of the great majority too involved in routine to give their proposals serious
attention or support; and the crucible of war forcing new ideas to the front. Inspired
by the advanced thinking of its commanding generals and implemented by American inventr
ive genins, its development could never have coms about had not military necessity
broken through the inertia of a peacetime Army.

The tanks of World War I were a product of military necessity. Trench warfare,
the defensive power of maching guns, and a defensive spirit had sapped the offensive.
power of the Allied Armies, The British and French studied the problem; and with great
secrecy, the British produted e number of lumbering armored vehicles which they led many
people to believe were water carriers. Hence the name "tanks!"

The Tank Corps of the U. S. Army was created 26 January 1918 and Col. Samuel D.
Rockenbach was assigned as its chief. Gen. George 8. Pattom, Jr., then a colonel, com-
manded the 304th U, S. Tank Brigade. American tankers distinguished themselves in the
offensives at St. Mihiel,1 in the Meuse Argonne, and, with the British, in cracking
the Hindenburg line near Le Gatelst. -

It was assumed that tanks would always be used in support of infantry to batter
down the strongest points of resistance. World War I tanks suffered frequent mechanical
breakdowns, and then as now were always outrunning the Anfantry, but they destroyed the
dominence of the machine gun and enabled the attack to go forward.

The National Defense Act of 1920 assigned the development of tanks to the Chief of
Infantry, The Infantry inherited the remnants of the Tank Corps, which was inactivated
in 1920, Battalions were broken intp separate companies and assigned on the basis of
one company to each division. Other units were formed into "infantry regiments {(tank) ;"
8till others were inactivated.

Most. of the early work in tank development was sccomplished by the Infantry. An
Infantry Tank Board tested many modifications and new equipment. The Tdnk School at
Fort Meade, Maryland, trained large numbers of officers and men during the postwar
period. In 1932 the School was moved to Fort Benning, Georgia, and in 1933 was renamed
the Tank Section of the Infantry School in conformity with the National Defense Act.
The course of instruction was for one year, during which both officer and enlisted
students received thorough training in tank tactics, operation, and mechanics. .

The Mechanized Cavalry Board performed functions similar to those of the Infantry
“Tank Board but looked to mechanization as a modern substitute for the horse whose
Importance had declined with World War I. Mechanized cavalry was consequently developed
along the line of independent units, in contrast with the infantry idea of infantry-
tank cooperation. The cavalry development of mechenization was based on tactics designed
to exploit the mobility gained. As the mechanized cavalry program developed the need
for a heavy full-tracked vehicle was met by using a “combat car" whick was actually
identical with the Infantry "tank." In this way the provision of the National Defense
Act of 1920, aBsigning the development of "tanks" to the Infantry, was circumvented.

Secretary of War Dwight F. Davis visited England in 1928, and was much impressed by
8 tank demonstration at Aldershot. After returning he expressed his desire that some-
thing be done to develop a tank force in our army. As a result an "Expsrimental

- 1 -
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Armored Force" was assembled at Camp Meade, Maryland. From 1 July to 20 September 1928,
this experimental force encamped. A War Department Mschanization Board studied the
possibility of giving separate existence to the experimental force and recommended the
expenditure of $4,000,000 over a period of four years to develop a mechanized force.

A second experimental force was assembled at Camp Meade in 1929, the operation of which
led the War Department Mechanization Board to recommend that a Mechanized Force be
organized as an integral part of thg Army,

In 1930 Congress appropriated $284,000.00, to implement mechanization plans -- a
sum which, by 1945 standards, would barely equip a platoon of five medium tanks. Be-
fore General Summerall left the office of Chief of Staff in October 1930, he directed,
"Assemble that mechanized force now, station it at Fort Eustis, Virginia. Make it
permanent, not temporary." The méchanized force which assembled at Fort Eustis was
pitifully weak in personnel and equipment., Old World War I Liberty trucks towed its
artillery. The tanks were largely Renault relics of 1917-18. These and ten armored
cars, (one of which was equipped with a radio) constituted its striking power. Almost
every branch contributed personnel. Years later General Summerall stated: "In studying

the problem I was convinced that the tank must be a part of an artillery-infantry-ma-
chine gun team."

LIEUTENANT GENERAL DANIEL VAN VOORHIS
"The Ammored Force Has Sprung From the Seeds He Planted"

e
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Colonel Daniel Van Voorhis commanded the Mechanized Force. Late in 131, over his
protests, the War Department disbanded the Mechanized Force and directed the existing
arms and services to carry on the work of mechanization. The leadership of Colonel Van
Voorhis during the early development of mechanization earned for him the title "grand-
father of the Armored Force.™ In the Headquarters of the Armored Center at Fort Knox
the portrait of Generasl Van Voorhis is given an honored place among the portraits of
Commanding Generals of the Armored Force.

A dozen years later General Van Voorhis explained:

In person T pointed out to the then Chief of Staff and
Deputy Chief of Staff that to assign the mechanized mission
of the Army to one particular branch would be a great mistake;
that mechanization was a problem which concerned all branches
of the service and that they should not be deprived of the
opportunity to develop mechanization as applied to their
respective branches in a coordinated all-out mechanized
effort; that I could not conceive of brenches developing
mechanization within their own respective spheres. 4

In 1931 the War Department decided that every part of the Army would adopt
mechanization and motorization as far as practicable and possible. This policy decen-
‘tralized the development of mechanization, and the various arms and services went their
several ways to adapt it to their need in accordance with their own ideas. Whether
mechanization would have developed quicker and along sounder lines had it followed the
pattern of a separate force of combined arms visualized by General Van Voorhis is dif-
ficult to determine. On the eve of the formation of the Armored Force ome of the
firmest supporters of mechanization observed with regard to the policy of decentraliza-
tion: ™This proved to be a very wise move since at that time the exact trend of
mechanizations's role and organization could not be foreseen ...."

The Cavalry was assigned the role of developing the reorganized nucleus of the
Fort Bustis group. Camp Knox, Kentucky,d was selected as the mew site in accordance
with the recommendation of Colonel Van Voorhis, who believed that there 1t would not be
dominated by the chief of any branch.® Shortly after the abandomment of the mechanized
force stationed at Fort Eustis, Virginia, the lst Cavalry Regiment moved to Fort Knox,
Kentucky, from Marfa, Texas, and was mechanized. Colonel Bruce Palmer, who commanded
it, assisted in developing the tacties and technique later used by the Armored Force.
His viewe on the improvement of mechanized equipment proved to be sound snd practical.
He inspired and encouraged all officers under his command to think boldly and to use
initiative. His progressive .ideas continued to exert an influence long after-he left
the Mechanized Cavalry.?

Late in 1936, the 13th Cavalry Regiment, commanded by Col. (now Maj. Gen.)
Charles L. Scott, was transferred from Fort Riley, Kansas, to Fort Knox, Kentucky, and:
mechanized. Long an advocate of mechanization, and one of the key figures-in both the
organization and development of the Armored Force, Colonel Scott's major contribution
to Armor was in the fields of tactics and training.

" Throughout the lean years when there was opposition both in and out of the Army,
Adna R. Chaffee clung to his conviction that the army needed machines .as well as men.
He conducted a one-man cesmpaign for mechanization while on duty with the Budget and
Legislative Planning Branch of the War Department. Shortly after the Mechanized Force

'was assembled at Fort Eustis, Virginia, Lisutenant Colonel Chaffee was made second 'in
command to Colonel Van Voorhis. He became post executive when the lst Cavalry Regiment

- 3 -
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was moved to Fort Knox, then after serving another tour of duty in Washington, returned
to Fort Knox in 1938. The entire force at Fort Knox was merged to create the 7th
Cavalry Brigade (Mechanized). Colonel Chaffee assumed command of the Brigade, and
shortly afterward was promoted to brigadier general.

While the Infantry and the Cavalry were carrying on their experiments, the Command
and General Staff School at Fort Leavenworth, Kansas, was spreading new ideas concern-
ing the use of armor. Lieutenant Colonel Allen ¥. Kingman and Lt. Col. Sereno E. Brett,
later brigadier generals, were the leaders in this field. Colonel Kingman was tank
instructor at the School during the period 1933-1936, and Colonel Brett was his succes-
sor. Their opinions, together with the ideas of the pther instructors at the Cormmand
and General Staff School; had a great deal to do with laying the foundation for the
concept of an armored division. These officers visualized an armored (tank), mobile
force, with great fire power, for use in the rapid attack of hostile rear areas.

In 1938, the War Department revised its 1931 policy of decentralizing the develop-
ment of mechanization as distinguished from motorization to all arms and services, and
decided to centralize mechanization in the two combat arms which could best exploit its
possibilities -- the Infantry and the Cavalry. Under the 1938 policy,. the Infantry
developed tanks as an additional supporting weapon to facilitate Infantry combat., Tank

units organized for close support of infantry did not need reconnaissance and security
elements.

On the other hand, the Cavalry, substituting the machiné for the horse under the
1938 policy, looked to mechanized operations of a more independent character. The
Cavalry extended its traditional missiomns, such as reconnaissance, pursuit, envelopment
and exploitation of the break-through, and visuaslized a type of organization which had
organic supporting elements including artillery, air, signal, and engineer units.

"When you consider that ten years ago this whole question
of mobile mechenization was nothing but a piece of paper on a
desk in the War Department, I think the progress we have made
is nothing short of remarkable, both in tactiecs and in capa~
bilities of men and materiel.™

wrote General Cheffee in the spring of 1939;9' He had just cause to‘be proud. The

First Army meneuvers in 1939 revealed the power of the Mechanized Cavalry Brigade. In
bis eritique of the maneuvers, Lt. Gen. Hugh A. Drum commented:

The Mechanized Cavalry Brigade had taught us many léssons.
It is a powerful arm and a great asset. It is a psychological
(morale) weapon as well as a tactical one, As the battle pro-
gressed, my troops first called it "the mosquito™ - £Xen "the
hornet" - then "the devil™ and at the end gave it a name ‘I
dare not mention.

A The 7th Cavalry Brigade (Mechanized) lacked certain essential elements which
differentiated it from the later armored division. The Brigade did not have the armor
protection, and fire power possessed by medium tanks, it was low in reconnaissance

strength, had no infentry, and wes generslly too small and light for the missions as-
signed to the armored division.

Constant efforts were made to expand the Mechanized Cavalry Brigade into a divi-
sion. General Van Voorhis and General Chaffee took the lead in making these recom-
mendations, end they had the hearty support of the Chief of Cavelry. The Chief of
‘Infantry likewise backed any effort to expand Infentry tank units during the 1930's.

-4 -
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Yet the Chlefs of the two branches most intimately concerned with mechanization made no
secret of the fact that their first love was the foot soldier and the horse. For ex-
ample, the Chief of Cavalry wrote in a memorandum to the Chief of Staff in 1938:

Tt (mechanized cavalry) has not yet reached a position
in which 1t can be relied upon to displace horse cavalry.
For a considerable period of time it is bound to play an
important but minor role while the horse cavalry plays the

.major role so far as our country is concerned .... I feel

that the psychology of the public as well as that of im-

portant key men in our legislative branches and men in the -
army itself has mistakenly become unfavorable to the horse

.«+ We must not be misled to our own detriment to assume

that the untried machine can displace the proved and tried

horse. 10

Likewige, the Chief of Infantry, although he supported increases in tank units,
opposed the actual conversion of any foot troops to tank units. Early in 1940, repre-
sentatives of G-3 of the War Department General Staff presented to the Office of the
Chief of Infantry proposals for converting various infantry units 1nto armored units.
They were vetoed.l

Mesnwhile, the German blitzkrieg in Poland had stimulated new thought concerning
the use of armored units. It took war-mad Nazis to demonstrate the efficiency of
armored armies. Although all foreign nestions had studied and tested armored equipment
after the World War, Germany concentrated upon this phase of warfasre. A special sec-
tion of the German War Ministry Staff made a frank enalysis of the experience of German
armies: during the World War and noted their consistent inability to exploit break-
throughs of the enemy front. A second subject of study, which provided the solution
to the first, was the use of and defense against armor.l2

The Germans did not hesitate to look abroad for ideas and undertook exhaustive
regearch into the development of mechenization in England, France, Russia and the
Untted States. Von Schell, later German Chief of Motorization, was one of several
military visitors to the United States. He spent several months at Fort Benning, where
he was graduated from the Infantry School, and visited factories and Army Camps through-
out the country surveying American progress in mechanization. At Fort Knox, where he
‘was & guest at the quarters of Col. Charles L. Scott for two weeks, he witnessed ex-
tensive demonstrations of the use of armored equipment and took copious notes on
American ideas on organization and tactics of armored units. 13

General Van Voorhis says:

It might be interesting to note that in 1933 I was ad-
vised by the War Department that two German officers, one an
N Ordnance tank expert from Germany, and a German Staff Offi-
\ ‘ser attending our school at Leavenworth, would visit Knox to
see what we were developing in the way of mechanization.
These officers remained for three days and manifested a good
deal of interest in our activity. They were not particularly
interested in our equipment, which was certainly not very
formidaple at that time, but were interested in our conception
of the proper equipment. They were keenly interested in our
views on the proper tactical and strategical employment of
mechanized forces .... As late as 1938 the Germans made
. fréquent visits to Knox. I was very much interested when
' the Germans overran Poland to see how closely their operations

-5-
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coincided with ocur conception of the employmeni of
Armored Forces. 14

Though funds for Americasn mechanization were mesager and official opinion often
lukewarm if not actuaslly unfavorable, the Germans found in the United States isolated
groups of men with sound ideas on the organization and employment of armored forces.
Théy found the concept of mobile armored units and their function of exploitation de-
veloping in the mechanized cavalry and at the Command and General Staff School, the
eppreciation of tank striking power, and an understanding of the importance of the tank
.in the combined-arms action in the Infantry tank units and at the Infantry School. As
?arly as 1930, well in advance of the formastion of the German armored division, Amer-
dcan pioneers were considering a similar organization.

An early study was prepared by Col. {later Maj Gen.) Jemes Kelly Parsons as a
result of observing our experimental groupings of mechanized unitse in 1930.15 Colonel
Pareons, then commendent of the Tank School at Fort Meede, drew up & plan recommending
that six tenk divisions be organized in the Army. Although certain slements of the
study now seem rudimentary, (he suggested that artillery needed no apmor protection,
since 1t would always be in the rear; that foot troops were unnecessary "as their
inolusion would unnecegsarily restrict the radius of action and mobllity of the Tank
Division") it blazed a trail in the field. Capt. (later Col.) Fmeripk Kutsehko, whose
work in G-3 of the War Department Genersl Staff played.s large part 4n organizing the
Armored Forece, reports that Colonel Psrsons proposed table of organlization was
"sgtoundingly similar to our Armored Division T/0 of 1940, both in ocomposition and
strength, Had I discovered it sooner, {t would have saved me untold hours .of labor."16

The propesal to organize tank divisions in 1930 was rejected by General Summerall
because the Army hed "neither a standard”tank nor satisfactory means of commanding and
controlling fest-moving mechanized units." Nevertheless, the study was included for,
some years in the course of the Cormand and General Staff School where it was availahle
t0 American officers and may have been seen by the Germans.l7 It will remain for a
post~war exsmination. of German documents to establish the degree to which American
ideas and development influenced the organization, tactics and equipment of the German
armored forces. Unlike the American Army, the Germans had the money with which to
1mp1ement their ideas.

By 1937, three German armored divisions were ready for "maneuvers™ in the Test
laboratory of the Spanish Civil War. Ten penzer divisions were used in the Polish
campaign to dierupt communications, installations, and morale behind the lines.

While the develcpment of armor together with its tactical employment by the
Infantry and Cavalry branches of our Army was independent of similar developments in
Furope, the early German successes resulted in increased developmental activity by
both branches. FEven before the fall of Wersaw, General Chaffee had written a memoran-
dum analyzing the reasons for German successes ‘and urging the expansion of mechanized
Cavalry along more adequate lines. 18 The Infantry tank resources were pooled im the
winter of 1939-194019 by the formation of the Provisional Tank Brigade<C under the
command of Brig. Gen. Bruce Magruder. This Brigade ineluded one full regiment and two
separate battalions of light tamks, and one company of medium tanks. It comprised all
Infantry tenk elements except one company at Fort Lewis, Washington, and snother com-
rany in Hawaii.

In making plans for the Third Army maneuvers to be held in Georgia and Loulsiane,
the War Department decided to apsemble all the armored equipment and units except the
two Infantry tank companies mentioned above. General Chaffee used this opportunity to
gain additional supporting units. He wrote to Colonel Scott: ™A month ago I went to
Atlanta, and as an upshot of thet and some missionary work in the War Department ‘I

-6 -
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will have the Sixth Infantry in trucks attached to the Brigade for the period of the
Third Army maneuvers ... So little by iittle we are getting the troops if not the name
and dignity of a mechenized division."® Subsequently the historie Sixth Infantry,
which traced its record back to 1789 and boasted thirty-one battle streamers, moved
from Jefferson Barracks, Missouri, to Fort Knox for training with the 7th Cavalry Bri-
gade (Mechanized) prior to taking part with the Brigade in the maneuvers.

Reasonably adequate supporting motorized troops were available to the Provisional
Tank Brigade and the 7th Cavelry Brigede {Mechanized} during the maneuvers. The
mechanized troops were the heart of the maneuvers, and were used in many combinations
end changed from one side to another as the exercises progressed. This unprecedented
concentration of armor and intimate contact of Infantry Tanks and Mechanized Cavalry
marked a step toward unity of effort. '

In the second, phase of the 1940 maneuvers, & provisional Mechanized Force was
tested, combining General Chaffee's Seventh Cavalry Brigade (Mechanized) and General
Magruder's Provisional Tank Brigade. All preliminary training for this grand scheme
wes ruled out on the grqund that "the operation would be a test of the initiative and
resourcefulness of the unit to organize the means made available to meet-a special
eituation.™ % ™fe are given 48 hours to orgenize a provisional Mechanized Force and
move 75 miles into an offensive action™ explained Colonel Gillem. Considering the time
1imitation and total lack of opportunity to work together, the makeshift force worked

smoothly and inspired the leading officers to take thought of the future orgeanization
of such a unit. :

During the Third Army maneuvers of 1940, it became plain to farsighted Infantry
Tank and Mechanized Cavalry leaders that the development of mechanization under control
of the traditional branches had followed lines which were too conservative for & re-
arming America. Mechanization needed preferential treatment in equipment and person-
nel, and it was being given a back seat and forced to play second fiddle to the horse
and foot troops under the Chiefs of Infantry and Cavalry. '

Following the meneuvers, in late May 1940, the officers participating were as-
sembled for a critique in the auditorium of the Alexandria High School, Alexandria,
Ilouisiana. Brig. Gen. Frank M. Andrews, Assistant Chief of Staff, G-3, War Department
General Staff, gathered the leading officers of the Seventh Cavalry Brigade {Mech~ -
anized) and the Provisional Tank Brigade for an impromptu conference in the basement of
the schoolhouse. It was the first opportunity that these officers had to exchange
their views and combine their knowledge and experiences into definite recommendations.
General Chaffee, Genersl Magruder, (and his Executive, Colonel Gillem), General Andrews
(and -hie Exeocutive, Lt. Col. T. J. Camp), and Col. George S. Pattonm, Jr., were among
those present at the meeting.

The unanimous conclusiQn was that the unified development of armored units could
no longer be delayed. It was further decided that it was not feasible to continue this
development within either the Infantry or Cavalry arms, ang that it must-be conducted
on a "non-sectarian™ basis. As to equipment, it was agreed that the relatively large
number of light tanks then on hand should be used, but that thereafter the production
of medium tanks should be :stressed.4 S ‘ ‘

. General Andrews immediately started :these decisions moving in official circles,
through a memorandum to the Chief of Staff.25 By 10 June 1940, War Department plans
had progressed sufficiently to hold a full-drees meeting to announce the decisions?®
to the Chiefs of Infantry, Cavalry, Field Artillery, Ordnance, Signal Corps, Quarter-
master Corps, Medical Corps, Engineers, G-1, G-3 and G-4 of the War Départment General
Staff, the War Flans Division, and Genersls Chaffee, Magruder and Scott along with Lt.
Col. Sereno Brett.
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This meeting still revealed the Mold order™ in military circles holding out to the
bitter end by raising new problems and intimating that the task was impossible. Gen-
eral Chaffee, after listening to such talk for hours, cut through it with a clean
stroke: "Speed is an essential... We must not stop and haggle over a lot of detail

and figure out a lot of things that have been studied over by boards and by commanding
officere in the field and tested in maneuvers time and again.™

When the ‘smoky conference air had cleared, it was agreed that the recent German
successes proved the value of armored units; that we had been going in the right direc-~
tion, tactically and technically, although on too -smsll -a scale; "and that sll mech-

anized resources should be brought under one head to avoig duplication and to utilize
our limited persomnel and materiel to the fullest extent. '

A five man board was created to make recommendations for the development of equip-
ment for armored divisions.2? It consisted of the following officers:

Brig. Gen. Adna R. Chaffee (Cavalry)

Brig. Gen. Charles L. Scott (Cavalry)

Col. Gladeon M, Barmes (Ordnance)

Col. Sereno M. Brett (Infantry)

Maj. Ingemar M. Oseth (Infantry), Recorder.

Even before the curtain had descended on these meetings, the Nazi war machine had
turned :weatward snd its panzer units rolled through the Low Countries and France.

.Indecésion and branch jaalousy ‘began .to evnporate. The time for goncerted action had
arrived.
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Chepter IT

INITTAL STRUCTURE

The Armored Force was born on 10 July 1940. On that day the War Department issued

a directive stating: "For purposes of service test, an Armored Force is c¢reated."

The words "service test™ were used because the National Defense Act of 1920 made no
provision for a separate armored branch, and prohibited such a move without congres-
sional authorization. The Chief of Staff realized that congressional approvel could
not be secured for a large increase in the size of the Army to meet any but the most
pressing needs. These most pressing needs were the strengthening of our foreign gar-
risons. end the expansion of existing units to full table of organization strength.

The new unit was named "Armored Force"™ because of apparent objection by the Chief
of Infantry to using the word "mechanized" in the title, and _similar objection by the
Chief of Cavalry to the use of the word "tank™ in the title.2 As it turned out it was
a fortunete choice.

It came as no surprise when General Chaffee was designated as the first Chief of
the Armored Force. To him fell the task of building a new militery arm while America
was at peace, and funds were limited. His untimely death on 22 August 1941 removed
the man who did the most to bring about the organization of the Armored Force end who
guided it in its infancy. The medical report found in Genersl Chaffee's 801 file,
stating "underweight 29 pounds as per table of weights in Par 11, AR 40-100," does not
fully reveal his physical suffering during the year he commanded the Armored Force.

On the same day that. the Armored Force was-born, 10 July 1940, its leading offi-
gere met in the_Officers' Club at Fort Benning, Georgia, to mep organizationsl plans
for the future.“ Among those present were: General Chaffee, General Magruder,
Colonel Alven C. Gillem, Jr., formerly Executive of The Provisional Tank Brigade;
Lieutenant Colonel Sereno E. Brett, Chief of Staff; and Lieutenant Colonel Charles H.
Unger, Assistant Chief of Staff, G-3. The personnel at thie meeting formulated the
basic plans for the grouping and tactics of the new Force.

When it was established, the Armored. Force had as its backbone the Seventh Cav-
alry Brigade (Mechanized) and approximately six battalions of Infantry tank units
which had comprised the Provisional Tank Brigade. Five hundred and thiity officers
and 9,329 enlisted men were made available or authorized for the Force. Out of the
above units the basic components of the Armored Force were organized: the I Armored
Corps, composed of the lat and 2nd Armored Divigions; the 70th GHQ Reserve Tank
Battalion at Fort George G. Meade, Marylend; the Armored Force Board, to test new
equipment; and the Armorsd Force School and Replacement Center, to train recruits and
specialized technicians. (See chart, following this page). :

Adminiatratively, the I Armored Corps at first supervised the organization and -
training of the two armored divieions. These two divisions were activated on 15 July
940, the lst Armored Division under Brig. Gen. Bruce Magruder, and 2nd Armored Divi-
sion under Brig. Gen. Charles L. Seott. General Scot:, a cavalryman, was selected to
command troops in the traditional center of Infantry activity, Fort Benning, Georgia.
General Magruder, an infantryman, fell heir largely to Cavalry troops and established
his headquarters at the center of mechanized Cavalry activity, Fort Knox, Kentucky,
In some respects, this was unfortunate, for the general staffs of the first two divi-
sions did not always see eye to. eye with the general officers of a different branch
‘background ‘serving over them.

. - The initial direotive of 10 July 1940 charged the Chief of the Armored Force with
"formulating tacticel and training doctrinee, as well as aeeieting in the development
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of special transportation, armament..and equipment used by armored units. His relation-
ship to armored unite (with the exception of the Field Artillery, Engineer, Signal,
Ordnance, Quartermaster and Medical Corps elemente) under his control was the same as
the chief of a combat arm. The Chief of the Armored Force was at first also Commander
of the I Armored Corps. This gave him the staff to carry out his administrative func-
tions, but caused the I Armored Corps to lose some of its value as a tacticsl unit.
This condition wae corrected in May, 1941. The I Armored Corps was given a separate

commander, and a Headquarters and Headquarters Company was set up for the Chief of the
Amored Force. '

The first General Staff waes as follows:

Chief of Staff Lt. Col, Sereno E. Brett
Assistant Chief of Staff, .

G-1 Lt. Col. Madison Pearson
Assistant Chief of Staff, '

G-2 Lt. Col. Percy G. Black
Agsistant Chief of Staff,

G-3 It. Col. Charles H. Unger
Assistant Clhiief of Staff,

G-4 Lt. Col. Ernest N. Harmon

Although the two armored divisions comprised a majority of the troops, the 70th
tank battslion (Medium) at Fort Meade, Maryland, under the command of Major Thomas N.
Stark, was included in the organization as the first of a series of separate GHQ
Reserve Tank Battalions. Initially, General Chaffee was burdened with administrative
details growing out of his position as post. commander in addition to hie duties with
the Armored Forsce. He wrote to the Commanding General of the GHQ Air Force at Langley
Field for advice on the subject, and receiyed a comprehensive report, to which General
Chaffee replied:

. I am very grateful to you for your prompt reply to my letter requesting
information on the coordination of the Air Corps Base and the Wing Command.
In it I £ind a great deal that will help me in establishing the post command
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at Fort Knox along similar lines and divorcing the command of the post from
the command of the Armored Force and the Armored Divisions, which are part
of the Force.

When the Armored Force was established at Fort Knox in 1940, there were 864
buildings on the post. Following the passage of the Selective Service Act, and with
the expansion of the Force, new buildings were constructed at the rate of approximately
160 monthly. By 15 August 1943 there were 3,820 bwildings on the post. The acreage of
Fort Knox more ghan trebled from about 30,000 acres in 1940 to 106,861 acres as of
15 August 1943.

MAJOR GENERAL ADNA R. CEHAFFEE
"Father of the Armored Force"

Effective 1 August 1940, General Chaffee was relieved of his duties as Post Com-
mander, and a separate post staff was established.

The proximity of Fort Knox to such industrial centers as Detroit, Michigan, aided
by the personal liaison maintained with private manufacturers in the area, helped the
Armored Force considerably in its pros ram of expansion. An even closer relationship
was developed with the establishment uy the Ordnance Department of the Tank-Automotive
Center in Detroit.

e W

RESTRICTED



RESTRICTED

The immediate problem of General Chaffee was to procure personnel adequately
trained in mechasnization. To hope that the Chiefs of arms would transfer everyone with
a high efficiency rating and tank or mechanized cavalry experience was to wish for the
millennium. In general, the Chief of Cavalry was to provide officer personnel for the
units stationed at Fort Knox except for the Sixth Infantry (Armored). The Chief of
Infantry wae instructed to provide officer personnel for most of the units at Fort
Benning, plus the Sixth Infantry (Armored) and the 70th Tank Battalion. At first
Cavalry supplied officer personnel for headquarters and headquarters companies of
armored brigades, light armored regiments and reconnaissance battalions; Infantry sup-
plied officer personnel for Infantry regiments, medium armored regiments and GHQ Ré-
serve Tank Battalions.

Less than a month after its organization, the Armored Force outlined its initial
objeotive, all units must b$ prepared to take the field with available personnel and
materiel by 1 October 1840, That was an ambitious plan, especially in view of criti-
cal shortages in equipment. The Armored Force inherited about 400 more or less obso-
lescent tanks in 1940,° and a small number of armored personnel and weapons carriers.
As constituted at that time, the armored divieion was to be equipped with 3,243 ve-
hicles of which 1,140 were combat vehicles and 2,103 genersl purpose vehicles. Little
difficulty was presented in securing scout cars and general purpose vehicles. But
tanks and helf-tracks preesented a problem which taxed every effort of American industry.
The lengthy process of industrial "tooling up™ had not started. Nationsl defense
appropriations were being pared down, and there was still the fesr that an all-out in-
dustrial production program might find us with too many out of date weapons of war.

In treoing the developmaent of the Armored Forece, the contributions of the American
automotive and locomotive industry must not be overlooked. The native American apti-
tude for large-scale manufacture of vehioles and refinement of the internal combustion

engine made the transition to a war footing much easier. Naw methods of refining
petroleum products were also an important factor.

When the Armored Force was first established, obsolescent tanks were used for
training purposes. The rapidly changing design of the light tank waes "frozen™ in
order to expand production, and M2A4 and M3 light tanks were being manufactured in
sufficient numbers by the summer of 1941. There remained an acute shortage of medium
tanks, as only 66 existing in June, 1941.° By the first anniversary of the Armored
Force, the first M3 (General Grant) tanks started to roll off agssembly lines, and with
the new half-tracks simplified training problems considersbly. The necessary diversion
of equipment to combat outfite, and into lend-lesse channels handicapped the units at
home after war had been declared, and it was early 1943 before the Assistant Chief of

Staff, 964, Headquartvers Armored Force felt that the equipment problem had been
solved.

- 12 -
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ORGANIZATION AND TACTICS

General

Ase previously indicated, the Germans investigated and profited by American experi-
ence in mechanizetion in shaping their armored units. In much the same way, American
pioneers adopted combat-tested_German organization and doctrine in the original organi-
zation of armored force units. There was complete willingness to sacrifiee pride of
authorship  in order to put into effect forms of organization and tactics which were
proving their effectiveness on the battle field, and which, consequently, could win
acceptance at home. The swiftness and ease displayed by the Armored Force in absorbing
German doctrine can be attributed to the fact that it involved no fundemental. change of
ideas for the men charged with the formulation of plans for American armor. Such men
as Genersl Chaffee, General Scott, Colonel Brett and others found only confirmation of
their ideas in the German victories. The type of program which they had urged re-
peatedly could be instituted once resistance at home evaporated before ghe convineing
record of the German armies in Poland, the Low Countries and in Franoce. The basic
concepts for the organizetion of the armored division were: the use of a team of com-
bined arms, organization of armored units in mzes to ensure sustained driving power,
mobility of all elements, and unity of action.

When they tested their armored units in the Spanish Civil War, the German High
Command set up a divisional organization based on these concepts, with the following
components: .

Reconnaissance Battalion

Tank brigade of two tank regiments, each regiment consisting of two tank
battalione, each tank battalion consisting of 79 lught and 18 medium tanks.

Motorized infantry brigade, oconsisting of two motorized rifle regiments
and one motorcycle rifle battalion.

Artillery regiment, armed with 105-mm gun howitzers.

Supply echelon, consisting of medical, quartermaster and other service
elements.

- As a result of their battle experience, the Germans evolved a very fiexible organi-
zation patterned in general along the following lines:

Armored Brigade: one or twa tank regiments, plus staff, reconnaissance, com-
munications and maintenance elements, (200 to 450 tanks)

Motorized Infantry Brigade: one or two motorized infantry regiments, plus
staff, assault, reconnaissance and communications elements.

Artillery Antitank Regiment or Battalion: antitank guns of varying calibers.

Motorized Reconnaissance Regiment or Battalion: Light tenks, armored cars,
motoresycles. '

Motorized Antiaircraft, Antitank Regiment or Battalion: 15-mm, 20-mm, 37-mm,
88-mm, antiesircraft and antitank guns.

Engineer Battalion: bridge and ferry equipment.

Communications Battalion: telephone and radio equipment,

Supply, Maintenance and Medical Services: motorized equipment.

Attached Aviation: reconnaissance and bombardment unite, antiaircraft unita.5

In the invasion of Polend, attack and bombardment aviation closely eupported the
Nazi armored units. Although these units operated under army command, they were given.
misgions deep behind the Polish lines and thus were in many cases independent.
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Tactically, the Germans employed the principle of fire and movement by the combined
arms, including the use of air and the fire power of one element to cover the maneuver
of another. This principle, employed since the dawn of warfare, revolutionized the
employment of Armored units. Neither the French nor the British practiced this prin-
ciple when the war started. They clung to the older theory of independent tank or

mechanized action, the use of accompanying tanks as support for the Infantry or for
reconnaissance.

GENERAL JACOB L. DEVERS
"The Man Primarily Responsible
For Developing and Expending
the Armored Force"

American tactical doctrine was based on the employment of divisions or larger

\ units under the direction of corps and armies., German doctrine provided for the em-

\ ployment of armored units under the direction of corps and armies organized, equipped,
, and trained for this specific mission. Armored Force leaders strongly urged a similar
method of tactical employment for American armored units, believing that this was the
only means of insuring correct tactical employment in view of the highly specialized
training, equipment, and technique required. The armored corps form of tactical em-
ployment of armored divisions was copied from the Germans and formed the basis of the
armored tactical organization. As a result of the adoption of this system, four
armored corps were activated under the control of Armored Force Headquarters to super-
vise and conduct combined training, ineluding the employment of an attached motorized
division.

- 14 -
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The War Department felt that all higher commanders should be capable of employing
armored units and adopted the expedient of attaching armored divisions to standard
corps in order to train higher commanders and their staff in the correct employment of
Armored units thus rendering the armored corps unnecessary. On 1 October 1943 the War
Department directed that the II, III, and IV Armorgd Corps be reorgenized and redesig-
nated as the XVIII, XIX and XX Corps respectively. This action resulted in the.elimi-
nation of the armored corps from our military establishmerit. The I Armored Corps had
previously been inactivated overseas, and the personnel of the corps used in forming
the headquarters of the Seventh Army, :

As the Germans profited by combat experience, they inoreased the proportion of
medium tanks and limited the use of light tanks to reconnaigsance and liaison. They
strengthened the antiaircraft snd antitank defenses of the division when they began to
meet stiffer resistance than they had engountered in the sweep through Poland.  They
employed combat teams within th¥ir brigade set-up, utilizing a mixture of light and
medium tanks in each team. .

The Germane used the time-honored principles of aerial and ground reconnaissance,
"goftening-up" by artillery and dive-bombing, clearance of obstacles by the engineers,
a swiftly-moving mass of tanks to a weak spot in the enemy's line or to envelop his
flanks, the destruction of the enemy's vital rear installations by the armor, and the
infantry clean-up. Superior power at the decisive point was.the key to their success.
This summary of their tactics does not do justice to the refinements employed to meet
varying opposition and terraig. Speed, surprise, mass, end teamwork were the essence -
of the German Armored attack. It is not a reflection upon, but rather a tribute to
leaders of the Armored Force that they took over German organization and tactics and
adapted them to American equipment and to the American -soldier.

The following units comprised the Armored Force when it. was ofgahized on 10 July
1940: : :

1. I Armored Corps

a. Hq & HqCo, I Armored Corps, Fort Enox, Kentucky
b. (1) 1st Armored Division, Fort Knox, Kentucky

Hq & Hq Co, 1lst Armored Division
1st. Reconnaissance Battalion (Armd)
1st Armored Brigade:
Hq & Hq Co, lst Armored Brigade
lst Armored Regiment (L)
13th Armored Regiment (L)
69th Armored Regiment (M)
68th Field Artillery (Armd)
16th Engineer Battalion (Armd)
6th Infantry (Armd)
27th Field Artillery Battalion (Armd)
47th Signal Company (Armd)
19th Ordnance Company (M Maint) (Armd)
13th Quartermaster Battalion (Armd)
47th Medical Battalion (Armd)

(2)  2nd Armored Divieion, Fort Benning, Georgia
Hq & Hq Co, 2nd Armored Division

2nd Reconnaissance Battalion (Armd)
2nd Armored Brigade:

- 15
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Hq & Hq Co, 2nd Armored Brigade

86th Armored Regiment (L)

#8th Armored Regiment (L)

67th Armored Regiment (M)

14th Field Artillery {Armd)

17th Engineer Battalion (Armd)
41st Infantry (Armd)
78th Field Artillery Battalion {Armd)
48th Signal Compeny (Armd)
17th Ordnance Company (Armd)
14th Quartermaster Battalion {Armd)
48th Medical Battalion (Armd)

2. GHQ Reserve Tank Battalion

70th Tank Battalion (M), Fort George G. Meade, Maryland

Basic Tactical Orgenization

It can be seen that the armored division was the basic element of the Armored
Force. In the American division as in the German division, the tank brigasde of about

400 tanks at first constituted the principal means of attack, and was the core around
which the other elements were built.

The Armored division was designed for “fapid offensive action against vital rear
installations which were to be reached by breaking through a weak point on the hostile
front, or by enveloping an open flank. The ored division was not to be directed
sgainst the strong points of the enemy's linme. When a weak point in the enemy's line
wag penetrated, the flanks were rolled up to permit Armored divisdons to pour throughjp'

It was expected that armored units would be used for pursuit and for exploitation
of initial breekthroughs. To achieve these ends, surprise, rapidity, teamwork, and
susteined striking power were necessary. The organizers of the Armored Force strove

to retain the highest mobility and flexibility commensurate with a powerful striking
forge.

In the early days of the Aimored Force, the Infantry-Tank and Mschenized Cavalry:
tactical schools of thought etill struggled for supremacy. As one G-3 officer stated
it, it was a case of the Cavalry "raised pistol and oharqe" versus the Infantry "look
before you leap.™ Brig. Gen. T. J. Camp desoribed the way in which 'the two dootrines
were merged, in the following analogy: '

r The army now has a wonderful bird dog that can find and flush birds over

| .a wider area than any dog that has ever been. This new breed of dog is being
used both by the cavalry and by the infentry. The cavalry has been unable to
keep up with the new dog so they have turned them loose to flush the birds but
no one keeps up to shoot the birds when they are flushed. The infantry has
adopted a different policy. The bird dog ies too fast for them so they have put

. a. heavy chain on the dog and held him back to their usual pace. The resl solu-

. tion for the problem is not to hold the dog down and not to turn him loose but

i to. keep the guns up to him and shoot the birds he can flush wiih hies greater

1\\range and speed., This requires new tactics and organization.

Because the first Chief of the Armored Force was a mechenized Cavalryman, as was

the commanding general of the 2d Armored Division, a great deal of the early doctrine

of the Force stemmed directly from mechanized Cavalry. General Chaffee stated, even
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before the Force was formally organized, that the organization, doctrine and employment
of the two reconnaiassance bettalions and the four light armored regiments should be
strictly mechanized Cavelry. ™ General Chaffee stated that since the personnel of the
2d Armored Division was to be furnished from Infantry, Tank units,- it was essential
that the above units "be commanded and leavened initially by mechanigzed Cavalry
officers."™ When he assumed command of the 2nd Armored Division, Maj. Gen. Charles L.
Scott found the Infantry officers ready learners. . In fact, he enthusiastically wrote
to the Chief of Cavelry thet the Infentry officers had been "champing at the bit on
being held to limited objectives, gnd that they were taking readily to the independent
missions employed by the Cavalry. ’

Little attention was given to Field Artillery doctrine and the 1mportance of tank
gunnery during the early days of The Armored Force. The assumption of the rightful
importance and place which it later came to occupy within The Armored Force came with
the assignment of Maj. Gen. (later Gen.) Jacob L. Devers as Chief of The Armored Force
on 1 Auguet 1941. »
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TEE ARMORED FORCE: COMMANDEKRS AND PRINCIPLES

Under General Devers' command The Armored Force developed and expanded beyond even
the dreams of its first chief. When he was succeeded by Maj. Gen. f{now Lt. Gen.) Alvan
C. Gillem, Jr., 11 May 1943, U. S. armor had been welded into a force comprising six-
teen armored divisions and sixty-three separate tank battaslions. '

General Devers! background was primarily in Field Artillery. Be had been an in-
structor in the Field Artillery School, and later had both instructed and commanded
this branch at West Point. As a colonel he had served as Chief of Staff of the Panama
Canal Department, returning to the United States in 1940 as a brigadier general to
serve as senior Army officer on the Joint Army-Navy (Devers-Greenslade) Board selecting
gites for the bases acquired from Great Britain in the overage destroyer deal. Within
five months he was promoted to major general and placed in command of the 9th Infantry
Division end of Fort Bragg, N. C., which was expanded from a small artillery post of
5,000 troops to the largest cantonment-type post in the world with a capaeity of 85,000
troops. General Devers assumed command of the Armored Force on 4 August 1941 when the
ailing General Chaffee retired.

The new chief was as bold and aggressive as the tactics of armor., He had no
patisnce with purely administrative delay. The answer to red tape, he once advised a
private, is to "Keep going and the tape soon breaks." He had a clear vision of long-
range objectives. He believed the best way to promote the combat efficienoy of The
Armored Force was to concentrate topnotch personnel and squipment into armored unitd, *
and to centralize authority at Fort Knox. The spirit of independence and high
esprit de corps of armored unite may largely be credited to his efforts.

General Devers often told his staff that in this air-gun-tank war, the tank, like
the battleship and the airplane, was nothing more than a mechanism to carry fire power
to the enemy position, utilizing-mobility of the tank for tactical and strategic sur-
prise. The man or mechanism that slowed the achievement of these objectives was soon
eliminated. He crushed the branch jealousy between the Infantry-Tank and Mechanized
Cavalry elements of The Armored Force and insisted on a new ‘Armored way of thinking.

He would not.allow anyone to play politice with human lives. .

Like the flexibility of his organization, General Devers possesses a flexible and
open mind in his approach to new problems in training, tactice, and equipment. Hie
ability to. get things done was incomprehensible to those who could not see long-renge
objectives as clearly. "I still have lots of trouble with the conservatives," he wrote

after eighteen months as Chief. "They just oan not see the light and are afraid
to move." .

General Devers built up a tremendous amount of personal support in industry and in
the Army. This support proved of great value in an organization like The Armored
Force, which depended for its strength upon a wide variety of arms and services, to-
gether with Americen industry for the tools with which to forge the armored thunderbolt.

During the period from the formation of the Armored Force until the establishment
of the Army Ground Forces in March, 1942, practically all of the relations with higher
headquarters were with the War Department General Staff. The War Department'officer
mainly ooncerned with Armored Foroe matters was Maj. Gen. Richard C. Moore, Deputy
Chief of Staff. General Moore, although primarily concerned with equipment matters,
was generally charged with preparing the major decisions of the War Department General
Staff regarding the Armmored Force. On only a few occasions did he find it necessary
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to carry these decisions to the Chief of Staff. General Moore maintained fregquent con-
tact with the Liaison Officer of the Armored Force, and made it a standing policy that
the Liaison Officer bring in to his office all visitors in any way concerned with
Armored Force activities. He handled the more complex liaison work with Great Britain
and Russia in connection with our armored contributions to the lend-lease program, in
order to insure that sufficient equipment was reserved to American armored units.

Largely through the influence and support of General Moore, a spirit of independ-
ence was fostered within the Armored Force. The officers at Fort Knox were encouraged
to develop direct contacts with other branches of the service, and to short-cirocuit
normal channels in building up armored units, These contacts were partiocularly effec-
tive in the development of equipment with the cooperation of the Ordnance Department.
As & result, the Armored Force, although suffering from many shortages gf equipment,
was perhaps better off in this respect than other branches of the Army.

GHQ was not closely concerned with Armored Force matters, although the primary
interest of GHQ in training provided some supervision in this fleld. GHQ training
directives were followed closely Zut detailed supervision was not ‘as close as was later
undertaken by Army Ground Forces.

A Limison Office in Washington operated from the formation of the Armored Force
until the reorganization of the War Department in March, 1942. The Liaison Officer
maintained contact with the branches of the War Department, and represented the Armored
Force on the committees of the supply branches, congressional committee meetings and
budget meetings; passed on new developments, and in general kept the Armored Force and
Wer Department informed about related subjects.

After March 1942, when Army Ground Forces was organized, the ohain of command diec-
tated that matters pertaining to the Armored Force should be channeled through Army
Ground Forces. Direct contact between the Armored Force and the War Department General
Staff practically ceased. This did not preélude the War Department General Steff from
dealing with Armored Force matters of basie interest, such as Tables of Organization
and redesignation of the Armored Force.

Maj. Gen. Alvan C. Gillem, Jr. was designated as acting Chief of the Armored Force
when General Devers departed to take commend of the European Theater of Operations.
General Gillem maintained personal liaison with General McNair, ‘commanding general
Army Ground Forces, and relations between the Armored Force end Army Ground Forces be-
came closer. With its redesignation as the Armored Command on 2 July 1943, the activ-
ities of the Armored Force became more olosévifEBB?aTﬁuted with those of Army
Ground Forces.

In contrast with the first twd chiefs of the Armored Force, whose background bed
been Cavalry and Field Artillery, General Gillem was a product of the Infantry and
Infantry-Tank tradition. He had enlisted as a private in 1910, had commanded a Machine
Gun Battalion during World War I, and had later served with Infantry units in Siberie,
Hewaii, and the Philippines. A graduate of the Commend and General Staff School in
1623, and the Army War College in 1928, General Gillem had served on the General Staff
of the Third Corps Area and as Professor of Military Science and Tactics at the Univer-

eity of Maryland. From 1935 to 1940 he was an instructor in Tectics at the Infentry
Sehool,

The formation of the Armored Force in 1940 found General Gillem commanding the
66th Infantry (Light Tanks) which he built up to a high etete of training and effi-
cienoy. Later he served as Executive Officer of the Provieional Tank Brigade commanded
by Brig. Gen. Bruce Magruder, the first commanding geceral of the lst Armored Division.
In April 1941 General Gillem was selected to command the new 3rd Armored Division and
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the following January was given command of the II Armored Corps. In August 1942 Gen-
eral Gillem took his Corps to the Desert Training Center, where, holding joint command
of the Corps and the Center, he directed desert maneuvers.

In addition to his interest in tactics and training, General Gillem had been a
pioneer in tank gunnery and armament. He was one of the first advocates of scrapping
the sponson gun which permitted shooting only to the front, and the substitution of a
turret mounted gun with 360° traverse. He fought side by side with General Magruder
against the tendency of the Mechanized Cavalry school .of thought to overburden the
armored division with light tanke, and was instrumental in reversing the ratio in
favor or a predominance of medium tanks.

LIEUTENANT GENERAL ALVAN C. GILLEM, JR.
"A Pioneer in Tank Gunnery and Armsment."

Shortly after assuming commend General Gillem renewed his interest in improving
the M-4 medium tank, particularly the suspension system, electrical system, fire con-
trol equipment, armor plate, and antiaircraft defense. By conferences with Maj. Gen.
Levin H. Campbell, Jr., Chief of Ordnance and his Staff, General Gillem carried on the

cooperative spirit established by his predecessors.
When he assumed command of the Armored Force, General Gillem quickly took steps to

hold officers to the line on training. WMincing no words in a letter to division and
battalion commanders, he wrote: "I will hold the senior officer personally responsible
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to the end that units will be efficiently officered and carefully trained." General
Devers had spent a great part of his time on inspection trips; General Gillem was on
the road for an even greater percentage of his time. He took to the field almost every
week for thorough observations of the status of training and the development of armored
unite. He was especially concerned with the adequate training of the separate tank

battalions, the armored infantry battalions, and other small armored units which some-
time suffered from neglect by higher headquarters.

In the summer of 1943 General Gillem toured the North Africen and Sieilian battle-~
frontes observing the training, tactics and equipment of armored units at firsthand.
This tour confirmed General Gillem's conviction that closer coordination between tank
and infantry unite was necessary, and that the close infantry-tank collaboration eould
only Be brought about by team training in the smaller units. General Gillem had long
been an apostle of coordination and teamwork and his assignment as Commanding General

of the Armored Force and Command gave him a rare opportunity to put his theories into
practice.

———

1941 and 1942 were the years of greatest expansion for the Armored Force. On 15
April 1941, the 3rd and 4th Armored Divisions were activated at Camp Polk, Louisiana5
and Pine Camp, New York, respectively. After Pearl Harbor, activations were speeded
and as the Armored Force expanded, and with the development of four armored corps it
was frequently found expedient to release various units from Armored Force control.

This procedure was unif%rmly adopted when units departed for maneuver areas or for the
Desert Training Center.

The status of detached units formerly under the jurisdiction of the Armored Force
was not clarified until the Commanding Generals of Army Ground Forces and the Armored
Force worked them out by conference in October, 1942. At that time General McNair and
General Devers decided that Headquarters Armored Force would continue in close touch
with the armored corps, divisioneb groups and separate tank battalions, except where
they were attached to Army Corpe. Although stripped of formal supervision over per-
sonnel, training and administration, Headquarters Armored Force still maintained senti-

mental attachment to its former charges, and often secured cadres from them through
Army Ground Forces channels.

Attention to Combat Experience

The Armored Force developed ite tactics, organization and eguipment, not by cloie-
tered inspiration but. by the application to ite problems of data from the battlefield.
Policy-mekers on the whole were characterized by a desire for battle-tested information
on which to base their doctrine and by a willingness to accept the ideas and experience
of enemies and allies. General Chaeffee and succeeding commanding generaés gave close
attention to the combat experience of the Germans, British and Russisens. Experience
of American armored unite first in maneuvers and then 'in battle were closely studied

and the lessons learned translated with all possible speed into improved equipment,
training method, and organization.

General Devers said in January, -1942:

The Armored Force has made & thorough study of méchanized equipment and
ite tactical use on the battlefield. We have spared no opportunity to send
observers to the battlefront; to interview officers from our own and foreign
armies who have returned from the scene of action; and to study all available
G-2 information on this subject.

As General Devers indicated, the sources of intelligence were many and varied.
"No single observer's report, no letter, no personal visit can receive the entire credit
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for initiating a major change. FRather was an evaluation of intelligence which gave the
men at Fort Knox a full, rounded picture of the tactical situation and the specific
deficiencies of current practices.

Armored Force leaders were eager to go to the scene of action and collect informa-
tion first-hand. In addition to a heavy schedule of inspection trips within the United.
States, General Devers went to North Africa in December, 1942, for & two-month inspec-
tion of armored units in the theater of operations. General Gillem had the same desire
for personal observation and traveled to North Africa and Sieily in July, 1943, not
merely to confer with military leaders but actually to follow armor into battle. Gen--
eral Scott came to the Armored Force Feplacement Training Center after a five-month
tour of duty as Senior American Military Observer in North Africa. Brig. Gen. Thomas
J. Ceamp, who succeeded General Scott as commander of the Replacement Training Center in
December, 1943, went to North Africa in April, 1943, and, on his return, prepared a
book, "Tankers in Tunisia"™, which was used in the Center's training progranm.

Maj. Gen. Stephen G. Henry went to the Second and Third Army maneuvers in 1941
"to determine first hand how the Armored Force School is meeting its mission of ade-
quately treining the technical specialists of the ermored divisions and GEQ tank
battalions."** Bis successor, RBrig. Gen., Joseph A. Holly, continued the practice of
close personal liaison with the divisions to determine the efficacy of School training.
Brig. Gen. Williston B. Palmer, Armored Force Artillery officer, who accomparnied Gen-
eral Devers on his trip to Africa, based improvements in gunnery technique and training
on observers' and military attache reports, conferences with foreign officers, and
field experimentatidn at home, but found that most help came from "personsl talks with
staff officeres of Alexander's and Montgomery's armies down to the buck grivates, and
also the officers and enlisted men in our own armies fighting abroad. ""2° .

Armored Force leaders supplemented their own inspectfons with reports by observers
sent from headquarters to maneuvers and theaters of operationa. Before the observer -
set out, all department and unit commanders were invited to submit specific questions
to guide his quest for information. On his return, a report was circulated to in-
terested parties or a conference was arranged. As a president of the Armored Force
‘Board described the procedure, "we generally have a session with G-2, and then we may
get him over in a corner and milk him until we are sure he is dry."

. All military attache and observer reports received at the headquarters were for-
warded by G-2 to sections and organizations concerned, and, in addition, all such
reports were summarized in the form of G-2 notes which received a Wder distribution.
A man who found a point of specisl interest in the notes could then call for the
full report.

Every available means was taken to carry the experience of foreign battle to the
troops in training at home. For example, notes on the fighting in Tunisia, issued as
Training Memorandum No. 4 by Allied Force Headquarters, North Africa, on 28 December
1942, were republished by Army Ground Forces on 27 January 1943, and reproduced aga%n
for distribution to armored units by Headquarters Armored Force on 2 February 1943, 7
To preserve uniformity in training and tactical procedures, Army Ground Forces in
March, 1943, discontinued distribution of foreign observer reports to divisions and
forbade reproduction and distribution to subordinate units. It was pointed out that
changes in training doctrine deemed necessary as a result of information containedzén
observer reports would be promulgated by Army Ground Forces or the War Department.

It was still possible, however, for the Armored Force to issue inforgstional memoranda
based on the reports of observers dispatched from this headquarters.
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Close liaison was maintained with British representatives in the United States and
of British officers visited Fort Knox to observe treining and tests of Bew egquipment
and to share with the Americans the fruits of their battle experience.3

It is probable that informal liaison with the battlefield played as important a
part in influencing decisions as all the formal intelligence materials. Particularly
in the days of the Armored Force's virtual independence; commanders of armored units
looked upon Fort Knox as the fountainhead of new equipment design and doctrine for its
employment, and maintained personal contaet with the policymakers. It mattered little
that their units had been removed from formal control of the Armored Force. Men like
Generals Patton, Harmon and Ward wrote informally to General Devers and General Gillem,
giving their observationi on battle and concrete suggestions for the improvement of
equipment an'd,training.5 The feeling prevailed that the Armored Force would start the

wheels rolling, circumvent needless delay, and provide the improvements in the shortest
possible time.

Another means of bringing the influence of the battlefield to bear upon basie
Armored Force problems was to assign officers with combat experience to posts in the
Headquarters, the Armored Force School and the Armored Force Replacement Training
Center. This devolved into a competitive struggle with other branches of Army Ground
Forces for wounded men and other battle-tested officers available for home assignment,
and G-1 worked to get Armored Foree its share. It was the poliocy of the Armored Force
to place these officers at Fort Knox where they would exert tgg maximum influence_ on
equipment and training rather than to send them to divisions.

The case of gun sights for the medium tank illustrates the variety of intelligence
sources and the response of the Armored Force to the requirementes of -the battlefield.
A military attaches report in June, 194B, told of the need for better sights as demon-
strated in the desert fighting from 27 May to 12 June 1942, Another report from
Cairo in Janzary, 1943, complained that the sights could not be used for ranges beyond
2500-yards.5 A report from G-2 of the U. S. Armmy Forces in the Middle East in Novem-
ber, 1942, galled the sights inadequate and asked for higher magnification in the
telescope.5 General Secott discussed in his rapogg from Libya in July, 1942, the
British request for an improved telescopic sight. An Armored Foree observer retgﬁned
to Fort Knox to report the need for greater magnification and an improved reticle.
General Harmon wrote t0 General Devers: , "Something should be dene to improve our

sights on the 75mm gun in the medium tarnk. The Germans have us at tremendous disadvan-

tage. They have a 4-power tgﬁgscope which gives them approximately twice the sighting
range of view that we have."

This was but a emall part of a continuing flow of complainte and suggestions which
informed Armored Force Headquarters of the deficiencies in existing equipment and the
‘requirements for improvement. General Devers recognized the need for a better. sight
and the resources of the Armored Force Medical Research Laboratory and the Armored
Force Board were called upon to solve the problem. The Armored Force Medical Research
laboratory designed a new prismatic periscope which was tested by the Armored Force
Board and found to be superior to existing equipment.3 The Board designed and tested
a new reticle which permitted more accurate sighting at longer rangee.4 A tank com-
mander's gun-sight bar used by the British was improved by the gpard and appeared on
the new M4 tanks rolling off the production line late in 1943, 4

The use of smoke by armored units provides a similar illustration. Reports by the
War Department Military Intelligence Service, the G-2 of the Air Staff, and the Chemi-
cal Warfare Service, issued in 1942 and 1943, described German ideas on the tactical
employment of smoke and the actual use of smoke near Modlin in the Polish campaign,
against the Maginot line, in the capture of Kiev in Segtember 1941, and in the defense
Kiel and Genoa harbors in October and November, 1942.4 The value of smoke in
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protecting Allied tanks from air ettack and antitank guns was reported in liaison
reports from the Middle Bast.

An Armored Force observer in Tuunismia quoted a British general officer to the
effect that: "Smoke is indispenssble when caught under antitank fire; and is espe-
cially useful when working with infantry, to point out objectives such as antitank
guns; to screen their movements; zgd to cover them while clearing mines. It is also
useful for recovery of vehicles.” General Gillem, on his return from Sicily, re-
ported: "The Tunisian and Sicilian Campaigns, with particular reference to armored
operations, emphasized the value of smoke in covering the advance. Greater stress must
be placed on the use of smoke during unit and ecombined training phases."

Again it should be emphasized that the reports cited were but a small part of a
large number of intelligente reports which resulted in increased attention to smoke in
Armored Force training. At the end of June, 1943, the Chemical Section of Armored
Force Headquarters issued a training memorandum on the operation of vehiecles in smoke.46
Four hundred vehicular smoke generators were obtained from Army Ground Forces to supple-
ment smoke pots in training and allowances of smoke shells were increased. Work was
begun on a memorandum on the technique of screening smoke.

The Armored Force utilized the testing ground of maneuvers to the full but recog-
nized its limitations. General Harmon wrote to Generals Chaffee and Scott on May 9,
1941: ™Many of our officers are so maeneuver-minded and so lacking in realistic battl
experience that they mistake common sense and good judgment for undesirable caution.
General Devers commented later in that year: ’Maneuvers teach us how to march, supply
and staff work, but they do not teach us how to fight or how to shoot our guns."*° - As
the war progressed, the attention of the men who devised equipment, tactics, organiza-
tion and training doctrine was focused on the field of battle.

Coordination

In -an organization containing so meny different and complex units, emphasis on
teamwork was essential. In the larger sense, this meant that there had to be a high
degree of coordination among the arme and services engaged in a particular operation.
Farly in ite development, leaders of the Armored Force appreciated that the antitank
defense was too powerful to permit an unsupported tenk attack of the World War I type.
Therefore, tanks, infantry, engineers, bombardment aviation, and artillery had to oper-
ate ag a team to enable the attacking units to deliver an effective blow.

Teamwork was not confined to larger units. To achieve a measure of success it had
to be carried on all along the line, and particularly applied to the: gunners, drivers
and tank commander who composed the tank crew. A great deel of the credit for empha-

;izing the necesaity for teamwork in the Armored Force should go to Maj. Gen. Charles
. Scott.

The Germans taught us a lesson in leadership whieh the American Armored Force
learned well; the necessity for allowing small unit commanders to proceed on!their own
initiative after orders outlining the battle plan had been issued by higher
beadquarters.

In order to facilitate coordination of armored asctivities, General Scott urged the
establishment of an Armored Section in the staffs of the War Department Army Ground
Forces, each theater, each Army and Corps, stating that he believed. M. ..the armored
sections should have duties comparable to, and equal in importence to, the technical
‘staff sections already provided for the old arms end services.”
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The proposed armored sections were studied by Army Ground Forces and after con-
ference with representatives from the Furopean Theater of Operations“” they were ap-
proved and later provided for in tables of organization of armiee and corps.

Profiting by combat experience the rigid formation of The Armored Brigade was
abandoned in the 1942 reorganization of the armored division, and replaced by two com-
bat commands to which the division commander esssigned troops on the basis of the mis-
gsion of the division and the tactical situation. In the theaters a growing tendenoy
developed to organize combat commands as task forces for a particular operation rather
than to employ a few stereotyped formations. This was a gradual development, in
keeping with the spirit of flexibility which had always accompanied Armored Force
activity.
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Chepter V

ORGANTZATION AND TACTICS

The Armored Division

The organization of the armored division depended upon its role. As stated in the
initigl treining directive, its role was to conduct highly mobﬂiﬂ_}gw_gﬂggeps‘i‘vi warfare
through a self-contained unit composed 6f “the Tequisite érms and services.~ This state-
ment was amplified in the Armored Force Field Manual 17-10, published on 7 March 1942, -
which stated: "The role of The Armored Force and its components in the conduct of
Bighly mobilé ground warfere, primarily offensive in character, by self-sustained units
O great power and mobility composed of specially equipped troops of the required arms:

d services." FM 17-10 was superseded by FM 17-100, The Armored Division, on 15 Jan-
uary 1944, This manual clearly states the Trole of the armored division as follows:"The
armored. division is organized primerily to perform missions thai Tequire great mobility
W TTre power. Tt 18 glven decleive misslons: ~Ti 16 capable 6f pngaging in most forme
of combat but It primary role is in offensive operatione against fxbs’tile’" ar areas."

The three statements of the role of the armored division are similat and indicate little
obange in the concept of the mission of the armored division from 1940 to the present.

s o SRt 0

o s i m 4
TP AR

¢ st - iainin o

The basic doctrines of the Armored Force have changed very little since 1940,2 but
there have been many changes in technique. Maneuverability and gunnery beceme more
essential to-succeses as antitank weapons déveloped, and the principles of. the combined
arms and fire and movement were strongly emphasized as a result of combat experience.:
The combat experience of the British and Americen armored units had a soberiug effect
upon TEe theories of invincibility which some leaders held. They begen to appreciate
that tanks Were not all=powstrul and In¥ulnerable, that armored infantry was needed to
suppoft them, and that armored tactIss Gould not be based upon the assumption that tanks
could force their way through-a well organized delenss. PSS S
e < et s bt o 8 S s T s ‘ v

Changee in the organization of the armored divieion were the result. of combat expe-.
rience, the development of antitank defensive meane, and the desire of leaders in armor
t0 exploit to the fullest the characteristioe of the armored division -- high mobility,
protected fire power, and shock., The strengih of the armored division was in its offen-
sive power. It was especially suited for surprise appesarance on the battlefield; the
rapid concentration of protected firepower; exploitation; deep penetrations into hostile

eas] ' struction-of toEtTle supply and comminlcation facillties.
The armored division was sensitive to minhe fields, obstacles, unfavorable terrain,
darinees, and weather. Continued operation depended upon adequate resupply of fuel,
lubricents, and ammunition. The division carried enough fuel for approximately 125
‘'miles of operation. Time had to be made available for maintenanoce.:

Reorganizations

Although the armored division underwent six separate reorganizations, ineluding
the original organization, only two of the reorganizations were really significant.

. These were the one effected on 1 March 1942 which eliminated the armored brigade, pro-
vided for two combat commands, and reorganized the artillery into three separate bat-
talions; and thet effected on 15 September 1943 which eliminated the. regimental organi-
zation and substituted the separate battalion in its place. The various reorganizations
of the armored division followed four continuous trends: a decrease in light -tank

' .strength and increase in medium tank strength; an increasse ,in the relative strength of
the infantry element of the division; the elimination of needleas command echelons; and
the lightening of the service elements. '
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A basis for the first tables of organization for Armored units was outlined and
attached to the directive of 10 July 1940, with the Btigulation that they be used
pending publication of standard tables cf orgenization.” In accordance with the initial
directive, work was started almost immedistely upon new tables of organization which
were published 16 November 1940.% The task of preparing end changing Tables of Organi-
zation was given to the Armored Force Board until 5 June 1941, when a separate Table of
Organization Sub-Section was established in G-3 Section of Headquarters Armored Force.

As originally organized in July 1940, the armored division consisted of a command
‘echelon comprising a headquarters and headquarters company and a signal company; a reé-
connaissance echelon consisting of an organic armored reconnaissance battalion snd an
attached observation squadron 'aviation)§ a striking echelon consisting of a headquar-
ters and headquarters company armored brigasde, two armored regimente (light) and an
artillery regiment (armored); a support echelon of an infantry regiment {armored) an
artillery battalion (armored), an armored regiment (medium), and an engineer battalion
(armored). The service echelon consisted of an ordnence battalion (armored), a supply
battalion (armored), and a medical battalion (armored).

When work started on the new tables of organization, General Chaffee gtated that
he felt the initial structure was sound and that only minor changes were justified by
the brief experience of the Armored Force. The changea in the Armored Force orgeni-
zation announced on 3 April 1941 did not affect the structure of the armored divisionm,
which received its first shaking down as og 1 March 1942, At that time the combat com- -
mand form of organization was established. ’

The original organization proved unsatisfactory as it complicated the command
channels by interposing the armored brigade between. the division commander and the task
forces organized under the brigade. No means of controlling the service elements of
the division was provided, which resulted in lose of control or overburdening of the
division headquarters.

When General Devers became Chief of the Armored Force he recommended that the .
armored division be reorganized along better functional lines, epecifically that the
armored brigade be eliminated and tWo combat commands with Headquartere and Headquarters
Detachments be set up under the division headquarters, the number of armored regiments
be reduced from three to two, the artillery be reorgenized into three identicel bat-
talions, & division artillery commander and operating personnel be provided, and that a
heedquarters for controlling the service echelon be provided. The armored division as
constituted in March 1942 consisted principally of two armored regiments, an .armored
infentry regiment of three battalione, and three battalions of armored field artillery,
plus reconnaissance, engineer, supply and maintenance elements. The two armored reg-
iments, comprising the striking force of the division, included six tank battelions,
two light and four medium, ’

In sccordance with the conception then held of armored units as the spearhead of
the attack and the principal striking force, the division was conceived as part of an
armored corps. As planhed by the Chief of the Armored Forte, each armored corps was to
have as its striking force two armored divisions and g motorized infantry division es a
temporary holding force. The four armored corps then in existence did not inelude the
division of motorized infentry, although Armored Force Headquarters had been urging
its inclusion since late in 1941,

Two months after the reorganization of the U. S. armored divisiones in March 1942,
the British Army in the Middle East was known to have orgenized smsll armored divieions
compareble to those used by the German General Rommel in North Africa.  General MoNair
in writing the Chief of the Armored Force, requested his views on the advisability of
condueting experimental changee of a eimilar nature with one or more of our armored
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divisions. In reply, General Devers stated that our armored divisions had an infantry
strength approximately equal to that of German and British light armored divisions;
and, in addition, had greater sustained striking power. As a result of British expe-
rience and the Army Gfound Force insistence, in the summer of 1942, plans were insti-
tuted by the Armored Force to set up a division which could move faster, occupy less
road space, be subject to more unified control, and include a greater proportion of
infantry to support the armored units.

"TEE LONG TAIL OF THE DIVISION WAS WAGGING THE DOG."

As a result of the spectacular reversal of the trend of the war in North Africa at
El Alamein, and the similar reversal of the war in Russia at Stalingrad, Army Ground
Forces began to focus attention upon British and German army trends. A G-2 study of
11 January 1943 on the subject of "Trends in Organization of Armored Forces" again
pointed out, as General McNair had done previously, that the new British and German
armored divisions were lighter in tanks and heavier in infantry than the United States
armored divieions.? The doctrinal concepts derived from our experience in North Africa
with the lst Armored Division, the lessons from observation of the British and Russian
successes and the insistence of Army Ground Forces, fostered a meeting of the minds in
September 1943 when orgesnizational changes were incorporated into new tables of organi-
zation published 15 September 1943. (See Study No. g?

This reorganization eliminated the regimental echelon of command which, like the
earlier armored brigade, resulted in complicating the command channels. It increased
the ratio of infantry to tanks, and it eliminated the supply battalion.

As reorganized, the division consisted of a headgquarters and headquarters company,
a gignal company, & cavalry reconnaissance squadron (mechenized), two headquarters and
headquarters companies combat command, an armored reserve command, headquarters and
headquarters battery diwieion artillery, three tank battalions, three armored infantry
battalions, three armored field artillery battelions, headquarters and headquarters
company armored division trains, an ordnance maintenance battalion, and a medical
battalion.

B I
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Tank battalions consisted of one light and three medium tank companies. The new
armored division included a Cevalry Reconnaissance Squadron consisting of a headquarters
and headquarters supply troop, four reconnaissance troops, an assault gun troop, and a
light tank company. GHQ Reserve tank battalions were made identical with divisional
battalions, rendering them available not only for the support of infantry divisions, but
as replacement units for armored divisions as well,

Both the 1942 type of division and the 1943 type were employed in combat. The 1lst,
2nd, and 3rd Divisions were employed under the 1942 table of organization, the lst later
being reorganized in Italy to conform with the 1943 table of organization. The 2nd and
3rd ended the war as old type "heavy”" divisions. All other divisions were employed as
organized under the 1943 table of organization or as "light" divisions. The "heavy"
type was capable of longer sustained action than the "light" type. Both types of divi-
sions were successful. Certain weaknesses were found in both. Both were weak in irfan-
try, particularly the "heavy™ division with its two armored regiment of six tank bat~
talions and armored infantry regiment of three armored infantry battalions. The "light"
division with three tank battalions and three armored infantry battalions fared better,
but needed at least one additional rifle compeny in each armored infantry battalion in
order that tank and infantry battalions could be married up -~ squad for squad, platoon
for platoon, and company for company. - The Reserve Command of the "light" division -
proved inadequate, and it was necessary to attach headquarters and headquarters com-
panies, armored groups, to meke up this deficiency. '

Elements of The Armored Division

The proper organization of sgtaff functions within the division was vital by reason
of the time element under battle conditions. Operating when tactical surprise was
gained by speed, and working with little shelter while moving over unknown terrain,
staff work in the division was further complicated by the supervision that had to be
maintained over large columns of fast moving troops.

The Armored Division Staff

The staff of the armored division operated as two echelons, a forward echelon and
a rear echelon. The forward echelon normally consisted of the division commander, the
general staff, and the operational and intelligence elements of the chemical warfare
section. The division artillery commander and the division engineer or his representa-
tive were with the forward echelon. The forward echelon of division-headquarters was
attached to division headquarters company. -Communication facilities and tramsportation
were furnished by the signal company. Radio was the principal means of communication,
and the headquarters was organized to operate while on the march.

The rear echélon of division headquarters consisted of necessary representatives
of the general staff, and the special staff. This echelon was attached to the train
headquarters company. Transportation was furnished by the txain headquarters company
and communication facilities by the signal company. In operation, the finance sectionm,
judge advocate section, postal section, inspector general's section, special services
section, and consolidated personnel sections operating under the supervision of the
adjutant general might remain at the railhead, truck head, or corps rear echelon. Mess
facilities were provided by the train headquarters and headquarters company.

Armored Reconnaissance Battalion (Squadron)

In keeping with the German practice of making reconnaissance battalions powerful
enough to ward off light resistance, the divisional armored reconnaissance battalion
was initially composed of two companies of scout cars, a company of light tanks and a
company of infantry.
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The armored reconneissance battslion was reorganized in March, 1942, teo include,
in addition to a headquarters company, three armored reconnaissance companies, one light
tank company, and a medical detachmeni. Later it was equipped with fast moving but
lightly armored MB armored cars. Other troops were attached by the division commander
when it beeame essential to brush off resistance in order to accomplish a mission.
Under the 1943 reorganization the battalion was renamed "Squadron™ in keeping with its
Cavalry mission, and reorganized to include four Reconnaissance Troops, an Aesault Gun
Troop, & Light Tank Company, and Headquarters and Service Troop.

-

Tank Units

Within the armored brigade was originally a 2-1 ratio of armored regiments (Light)
to armored regimente (medium). In this can be seen the Cavalry influence of the first
Chief of the Armored Force. The arguments for heavier armor won the day when the reor-
ganization of the armored division took effect in March, 1942, and provision was made
for 2«1 ration of medium tanks to light tanks. This decision was reached largely as a
result of the influence of Generals Bruce Magruder and Alvan C. Gillem, Jr,

The main role of the armored regiment (1light) was to attack objectives dSep in the
hostile rear, and to accomplish rapid envelopments against light resistance. 0 The
tactics of the armored regiment (light) stressed speed, maneuver, surprise and the use
of initiative by commanders below the regimental level.

The armored regiment (medium) was designed to precede or support the armored regi-
ments (light) in attack, and use ite striking power to destroy hostile instellations and
overcome heavier resistance, ss well as being the principal weapon for counterattacks.
The organization of the armored regiment (medium) corresponded closely to that of the
infantry regiment (tank}.

One of the major reasons for having separate light end medium tank regiments at
first was that it was believed greater flexibility in employment might be obtained. It
was thought that training problems and problems of supply and maintenance would be sim-
plified by organizing separate light and medium units. Unfortunately, no provisiore
were made for reconnaissance elements in the originel armored regiments (medium) in the
belief that units supporting it would be able to supply the required recomnsissance. -
This often left the medium regiment. without eyes and ears when operating slone. !

The -Armored Brigade, Combat. Commands, and Reserve Command

As soon as the single brigade organization was tested in divisionsal problems and
maneuvers, commanders discovered its weaknesses. In practioce, the division commigder
-issued his orders to the brigade commander, who in turn set up the combat teams.™™ An
unnecessary link was added to the chain of command.

Shortly after General Devers took office, he 'advocated abolition of the brigade
system as it was too unwieldy. S In setting up two combat commands'in 1942, each headed
by a brigadier general, greater flexibility was restored to:the division. No¢ troops
were placed under the permanent commend of either brigadier general, but rather the
division- commander gave each of the two a task force suitable for the particular mission
at hand. This left the division commander free to plan.over-all strategy, as well as to
command ‘the reserve and rear echelon., In the 1943 reorganization the combat commands
were enlarged from a headquarters and headquaerters detachment to a headguarters and
headquarters company. A reserve command, consisting of three officers and five enlisted
men, augmented by nine enliéted men from the division headquarters company, was provided
for control of the division reserve. It was commanded by an infantry colonel who was
charged with supervision of infantry training. The reserve command was not intended to
be used as a combat command headquarters but. rather as a means of controlling the divi-
8lon reserve while on the march. '

_35—
RESTRICTED



RESTRICTED

In the Furopean Theater of Opermtions,. tectical employment of the armored division
organized under Tables of Organization and Equipment 12 February 1944, hebituelly uti-
lized the division in three combat commande. But there was insufficient personnel and
equipment. in headquarters reserve command to enable the reserve command to function as
a combat command, A survey was conducted throughout the armies and corps under the
juriediction of 12th Army Graup and, based upon thelr gomments, the inactivation of all
headquerters and heesdquarters companies. of armored groupi was recommended to Theater
Headquarters in order to supply the necessary. peraonnel. As an expedient to activate

‘a Third Combat Command in each division, the 12th Army Group arranged the attachment of
.Headquarters end Headquarters Companies, Armored G{gupa to armored divieion where they
functioned as a third combat command headquarters,’

Armored Infantry '

As a result of combet. experience the infantry element. in: the armored diviaion grew
in importance. The orgenizers of the Armored Force recognized that there were: some mis-
gions which could be performed only by infantry troops including security measpres at.
night, mopping up, organization for defense, relief of .tank units that were in need of
fuel and maintenance, and reconnaissance in foroe. In the initial reorganization of the
armored’ division on 1 March 1942 a third battalion was added to the infantry regiment.
(armored? while at the same time the number of tank battalions was reduced from 8 to 6
by the insctivation of the armored regiment (medium) and the inclusion of medium tanks.
"in the remaining armored regiments {light) which were redesignated as armored regiments.
In the reorganizatior of 15 September 1943 the regimental organization was dropped and
the separate battalion system substituted. Under thia reorganization, by reducing the

 number of tank battalions from six to three, th¥ ratioc of dhfentry battalions was

changed from one infantry battalion per two tark battalions, to one infantry battalion
per edch tank battalion. The increase in the ratio of Infentry to tenks was the result
of combat experience plus the development of sntitsank wespons such ae the rocket
launcher, the antitenk rifle grenede, the panzer faust, and the extensive use of mines.
The British Eighth Army which breached the German line at El Alamein in October, 1942,
spotliglited the value of infantry. General Montgomery used his infentry to probe the
Gemen defenses and to open the gap through which armored units. could then pour.

The growing importsnce of the infantry element of the armored division is perhaps
best illustrated by the recommendations of Gen. George S. Patton, a former Cavalryman,
{ regarding armor in the postwar army. He stated: "that Armored Divisions should have at.
|  least two armored infantry battalions for each tank battalion. This infentry must be

wholly ggansported in full-track vehicles, each capable of carrying one infantry
squad. "

As employed in the Furopean Theater of Operations, armored infantry, tanks, and
i armored artillery were organized as teams of combined arms for specific missions in
\\_:Eich each element was necessary to the other in order to achieve success.

Armored Artillery

"The armored division is reai}y a cannon division,™ stated an instructor in the
Command and General Staff Sehool.

Armored artillery in the original organization ocoupied two places: as a support
regiment of two battalions for the armored brigade, snd a separate battalion of 75-mm
guns for the infantrx regiment (armored). The theory behind having the separate bat-
talion of 75-mm guns*" was that the division commander could use it with the infantry
regiment as a combat team or in a general reinforcement role wherever needed. Tests
indicated that the 105-mm howitzer was a superior weapon and it replaced the 75-mm guns
in both the support regiment. and the separate battalion.
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The original armored artillery organization never proved very satisfactory.
Although division headquarters originally contained an artillery section of two officers
and four enlisted men to sssist the division commander in technical employment and con-
trol of the artillery, there was no centralized command for the artillery of the
armored division.

ENGINEERS BUILDING PONTON BRIDGE
"Keeping the Armored Units Rolling Irresistibly Forward"

The Chiéf of Field Artillery became interested in the faulty structure of the
artillery element in the armored division as early as November 1940, and strongly urged
that the three artillery regiment and battalion be formed into a single regiment, as

was the pracé&ce in the triangular divisions; and that a single unified command be
established. ‘

When General Devers assumed commend of the Armored Force he speeded measures 1O
simplify the artillery of the armored division by eliminating the regimental organiza-
tion, and rggrganizing the separate battalion. The result was three identical artillery
battalions. Two artillery officers and four enlisted men were included in the divi-
sion staff to act ih an advisory capacity. In the September 1943 reorganization of the
armored division an artillery commander and an operating section were included in divi-
sion headquarters for control of the artillery. Combat experience demonstrated the in-
adequacy of this organization, and it was soon expanded to a Headquarters and Head-
quarters Battery, Armored Division Artillery, orgenized similarly to the Headquarters
and Headquarters Rattery Division Artillery of the Infantry Division. The importance
of rapidly moving observers to keep pace with the speed of the armored units was
stressed throughout. These observers were mounted in tanks or iton trucks and operated
with the advance elements of the divieégn'to call for fire when needed to reduce resist-
ance, particularly from antitank guns.

AT
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Armored Engineer Battalion

The sensitivity of armored vehicles to weak bridges, minefields and other obstacles
gave great importance to the engineer element. Tts mission was to insure the uninter-
rupted advance of the division by the traditional means used by engineers: construction
and demolition, and the clearance of minefields and obstacles. Combat engineers of the
regular infantry and cavalry division were, for best results, centralized under the
immediate control of the division engineer, but the necessity for speed and the danger
of obstacles made it necessary to attach armored engineer companies to march columns,
combat commands, or other elements of the division. The armored engineer battalion was
originally organized into a headquarters and headquarters company, four line companies
and a treadway bridge company. The treadway bridge company and one line company was
deleted from the tables of organization when the armored divieion was reorganized on
20 September 1943,

"REMOVAL (F THE WOUNDED"
From M2-A3, Light Tank

Armored Signal Company

To maintain control without reducing speed, adequate signal communications were
vital and General Chaffee early recognized the importance of signal troops. The orgeni-
zation for signal troops was changed very little during the development of the armored
division. It consisted of a signal compeny in division headquarters, which originally
comprised a heasdquarters, and an operating platoon; later a radio platoon was added.

Its mission was to provide signal equipment and parts; perform maintenance; operate mes-
sage centers, install, maintain and operate radio, telephone, and telegraph facilities.

Functionally, the signal company set up a system of operating teams which included:
administration, supply, motor and weapon maintenance,” radio repair, wire construction,

290 .
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mobile signal, vehicular signal, and armored signal teams. For example, the vehicular
signal teams were most frequently used to set up and maintain signgl channels between
the various echelons of division headquarters while on the march.2

"THERE MUST BE A COMPLETE AND THOROUGH
UNDERSTANDING RETWEEN GROUND AND AIR UNITS."

Armored Medical Units

Medical detachments provided for by tables of organization were an organic part of
the units, and operated the battalion and regimental aid stations. In addition, the
medical battalion was set up as a "second echelon," to handle the clearing and col-
lecting needs of the divigion.

No divisional hospitalization was provided and casualties were evacuated to the
rear to evacuation hospitals. Perhape the greatest error in the initial structure was
the failure to provide medical detachments for the reconnaissance, field artillery,
engineer and quartermaster battalions; this deficiency was corrected with the adoption
of the new tables of organization in the fall of 1940,

Three medical companies were included in the organization of the medical battalion.
Each company was a complete unit, consisting of a collecting and clearing platoon,
equipped for first aid, emergency surgery, and evacuation, together with the necessary
personnel and equipment for its own maintenanee, administration, and- supply.

Among the outstanding medical contributions of the Armored Force were special
arrangements for removal of the wounded through tank turrets and escape ports; the suc-
cessful application of sulfa drugs on the battlefield and the design of a mobile surgi-
cal truck which contained an operating table, hot and cold running wgzer, sterilization
cabinets and other necessary equipment to perform emergency surgery."“
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Atteched Antiaircraft Battalion

The vulnerability of armored units to attacks by low-flying bombardment or strafing
aircraft resulted in repeated recommendations that an antiaircraft battalion be made an
integral part of each division. Although General Devers proposed that these battalions
be organized, trained and equipped by the Antiaircraft Command and later made an orgsanic
part of the division, it was felt by A§my Ground Forces that it was more expedient to
attach antiaircraft units when needed.<> (See Study No. 9) The normal attachment to an
armored division in combat was an antiaircraft automatic weapons battalion self-
propelled.

Observation and Combat Aviation

The Armored Force suffered a series of discouraging liaison troubles when it came
to observation and combat aviation. ' With teamwork between aviastion and armored units
essential for battle success, it was unfortunate that neither the Air Forces nor the
Armored Force seemed to have & clear objective, nor an overall conception of the prob-
lems involved. Up to the snd of the Tunisian Cempaign, even combat experience failed
to provide the final answers, except to emphasize the fact that the system did not work.

In the first organization of the division, observation squadrons were attached, and
by 21 August 1940, the 12th Observation Squadron was operatigg with the 1lst Armored
Division and the 16th Observation Squadron with 2nd Armored. Combat aviiation wes made
subject to call. Reports from thesters of operation indicated that at first air support
to ground troops was predicated too much on the "push button" type in that it was
initisted by a hurried call without deliberate plamnning.

The system outlined in Field :'anual 31-35, “Aviation in Support of Ground Forces,™
went into effeet in April, 1942, Under this system, the Air Request Party (Battalion
S-3 plus attached communication facilities) tranesmitted request for air support to G-3
Air at division headquarters. After consultation between G-3 Air and Air Force repre-
sentative (known as the Air Support Officer), the number of necessary bombers was deter-
mined by the Air Support Control. The request then went up to armored corps head-
quarters, where another consultation was held between the Corps G-3 Air Forces repre-
sentative at Corps Headquarters. When approved, the request went to the airdrome. A
conference to determine methods of speeding the transmission of air requests from front
line units to the airdromes concluded that the Bgztleneck was in the several head-
quarters through which the air requegts passed. Regardless of where the bottlenecks
were, they added to the delay in providing air support.

The emphasis hegan to be upon the use of more pre-planned missions rather than the
use of air power against "targets of opportunity.” In 1943, the trend was toward the
mass employment of air power and the application.of mass operations to successive areas
without piecemeal employment.

Observation aviation developed irn a different direction. Under the original plan
of attaching squadrons to each armored division, an inflexible system had been estab-
lished. Further, the number of planes actually attached was never adequate. In March,
1943, "reconnaissance groups" were set up by the Air Forces, and several methods of
supporting armored units were tested.

The necessity for rapid fire adjustment by division artillery made the need for
artillery liaison planes imperative., General Devers pushed the use of liaison type
planes in the positive belief that they were vitally important in observation of
artillery fire, for messenger gervice, route reconnaissance in friendly positions, and
for command end staff liaison., By directive of 19 June 1942, the Armored Force was
authorized to ing%ude eight liaison planes as an organic part of the armored artillery
of the division. 40
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Coordination between the alr arm and the armored forces was not a matter of not
knowing "what,” but rather an issue of learning just "how™ to go about the problems con-
fronting both arms. As a result of combat experience, various methods of air-ground
cooperation were developed. TFrom the battle experience of the 12th Army Group a few
simple expedients were used which resulted in excellent cooperation between combat com-
mands and supporting air. An officer from Air Support Party of the Alr Corps and S-3
Alr, rode in the seme tank in the leading echelon. The tank was equipped with very high
frequency radio equipment for communication to plenes and also had a crypton light to
permit the pilot. to identify the tank with which he was talking. One radio per bat-
talion listened to the air frequency and served es & means in relaying air information.
to the ground commander. Colored panel systems for identificatilon were used, and the
planes served as excellent means of reconnaissence.

Small unit coordination with air was made possible for platoons on up.: The platoon
merely call through its company and battalion requesting air support, giving the loca-
tion of the target. The Afr Support Party Offigsr contacting the air cover was. able to
get an air strike in a matter of & few minutes. In the case of close coordination of
support with moving armored columns, the air support party officer rode in a tenk
immediately in rear of the attacking wave of tanks with control of his radio and within
viaion of the attacking tanks.

Air-tank teams usually of four dive bombers accompanying each armored column gave
good results in minimizing loeses in armor.” In order to coordinate the team properly,
an Air Forece officer accompanied each column.  The Armor, confident that it would be
immediately notified of any enemy threat, was able to move with confidence toward its
objective. The close coordination of air euppert greatly improved the morale of the
armored troops on the ground. ) '

Ground cooperation in target designation by the use of colored smoke .shells enabled
the air to score more effectively on targets, and tactical reconnaissance planes’ fur-
nished fighter-boggere with target information thus inaugurating new .answers to the old
problem of "how. " Visits of air crews to ground unite and ground personnel to air
installatione gave the two arms a distinct advantage in their ability to understand ‘and.
subsequently coordinate their activities with regard to thé problems of each.

Armored Division Supply

The supply of an armored division was complioated by the speed of movement in com-
bat, the depth to which the division penetrated into enemy territory, and by the enor-
moue quantities .of fuel and ammunition uesed by the division when operationsl.

. In the original organization of the armored division supply functions were compli-
ocated by lack of an operating headquarters to carry on the supply functions. This
deficiency was corrected in March 1942 by the establishment of headquarters and head-
quarters company, armored division trains, to control the supply, maintensnce, and med-.
ical battalions of the division. . The supply battalion, primarily a quartermaster unit,
was eliminated in the 1943 organisation, supply functions being carried on by the bat-
talions under combat command supervision and by attached quartermaster truck companies
‘under the command of headquarters division trains. _ | :

Supply functione were exercised by the following special staff ofi’icere. ordnance,
quartermaster, engineer, chemical, signal, and the division ggrgeon. The supply activ-
ities of the speciel ataff officers were coordinated by G-4.%" ’

In operation, only a minimum number of aupply and maintenanoe vehicles -accompany !
the fighting elements of the combat ¢ommands, the bulk of .the supply and maintenance
‘personnel and vehicles operating in a combat comand gservice center, under supervision’
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of the combat command S-4 or in a division service center, under the supervision of the
train commander. These service centers remained in position until beyond supporting
distance; then displaced forward again and resumed operation.

Armored Division Msintenance

Maintenance within the armored divieion was regarded as & function of command.
Division, combat command, battalion, and company commanders were held personally respon-
sible for the maintenance of the vehicles and weapons assigned to their unite. As a
meéans of grabling commanders to meet their responsibilities with respect to maintenance,
each vehicle was provided with a kit of tools with which the vehicular crew performed
first echelon maintenance, including lubrication, inspection, and minor adjustments such
as.the replacement of spark plugs. Companies were provided with a maintenance section’
which performed second echelon maintenance of a minor character. Battalione wers pro--
vided with a maintenance platoon in the servigce company which was able to perform all
second echelon maintenance including all minor repairs; recovery of disabled vehicles .
‘by use of armored recovery vehicles, which are actually modified tanks, and the replace-
ment of certain unit essemblies. The maintenance platoon operated. under the supervision
of the battalion motor officer, who was often used a8 an inspector of company mainte-
nance by the battalion commander.

~ -

The division had an ordnance maintenance battalion consisting of a headquarters and
headquarters company and three maintenance companies. The maintenance battalion per-
formed third echelon maintenance on all ordnance and engineer equipment, including the
replacement aof major unit assemblies. Personnel of the ordnance battalion were often
used by the division commender for the inspection of maintenance within the unite of the
divieion. In combat, maintenance companies might be attached to or placed in direct
support of combst commands. . The maintenance battalion was equipped for the evacuation
of disabled vehicles and equipment.

Future Organization of the Armored Division

By the early part of 1945 it was evident that the armored division needed minor
changes in organization in order to conform to the lessons learned in war in Europe.
The proposed changes were based on a cross section of views held by -the outstanding
armored field commanders. Perhaps the most significant trémnd of thought was the feeling
that a larger ermored division was needed. Rvidence of this feeling was expreesed in 8
study, gf the subject by General Robert W. Grow and General Hugh Gaffey in Pebruary
1945.5% This study on reorganization of the armored division was oconsidered by General
Pajton, who forwarded it to AGF 23 April 1943 with the following comment: "I consider .
Grow, Gaffey and Wood the three outstanding arwor commanders of this war, and I believo

that if Wood could referee the suggestégns oontained in the notes by Grow and Gaffey,
we would get a pretty solid solution.™

General Wood's comments on the study by Grow and Gaffey made 30 April 1945 streseed
the need for a larger armored division: . "...the additions recommended will add about
‘four thousand to the present strength of the division. . I have found 1t nevessary to get
these additional elements in one wdy or another -- begging, borrowing, stealing, and
reorganizing as required to meet the imperative and 1nescapable needs of combat ...""5

By June 1945 organizational changes were befng solidified by the War Departnont for
a new type armored division based on the concepte of our armored commsnders. It was
realized that there was & definite place in our armored organization for the heavy type
divisigg which had performed miseione beyond the. capabilities of the light srmored divi-
sions. This was substantiated further by the experience of the 2nd and 3rd Armored
Divisions which operated as a heavy type armored division through two and one half years
of combat. Maj. Gen. I. D. White, commanding the Z2nd Armored Division, recommended:
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"... that the heavy iyre simored division be retained. In my observations of the 2nd
Armored Division I heve sesn iV perform miesioms which due to limitatiohs of organize-
tion, the light division could not be expected to perform,

One of the outstanding foatures of the heavy type division was, as General White
pointed out, ite cuapatiiity of more powerful and sustsined action.

Accompanying Genersl White's recommendetions for the heavy type amored division
were the following commenta of Genersl Jacob L. Devers, then conmending the 6th Amy
Group:

There is.no doubt in my mind thet the heavy armored divieion heas
proven itself, But, 8o has the light ermored division for &1l of the
amored divisions in this war have excellent records, particularly the
41h,

8 Keep the regimental orgsnization both in the tenks and in the
infentry. .

b. Increase the infantry by either asnother regimemnt of three
battalions or incresse the present regiment to ‘six battelions.

o. A treadway bridge company should be an integrsl part of the
engineer battalion.

d. There should be san organic supply battelion in each amored
division.

e. The field artillery should be increased by one battalion of
1%%mm Howit.zers (SP) of three batteries of six guns each.

f. In addition there should be as an orgenic part of the divi-~
gsion one sntisircraft battelion and also one antitenk battalion.

1 egree thoroughly thet in the ammored division the infentry 'sup-
ports the tenks whereas in the infentry division the tanks and artil-
lery support the infantry. 38

While basie doctrinal concepts remained substantially unchmged, the passing of
time and the war emphasized several important organizationsal trends in future amored
organization. Gen. Omar Bradley felt that the post-war army ‘neveded two types of divi-
‘sione. One, the infantry division, with about the present proportion of infentry, with
-8 minimum of one or preferasbly two organic tenk battslioms. The other, an amored di-
vision, having sbout the present tenk strength but more infentry., Virtually all ar
mored commenders clemored for two to three times the infantry strength presently au-
thorized in the armored division, #nd the infantry divieione badly needed more t anke.
Many opinfons at the close of the war pointed to the organic tank battalion in infentry
divisions as an eventual enswer, and in the same light, an increase in infetry for the
amored division. )

While the compasition of the post-war amored division remained conjecturel, much
8tudy was being devoted to the individual merits of proposed orgenization, aadevery, eye
was more clearly focused upon the requirements dictsted by combat experience.
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Chepter VI

ORGANI ZATION AND TACTICS OF SEPARATE TANK BATTALIONS,

TANK GROUPS, ARMORED GROUPS, AND OTHER ARMORED UNITS

When the Amored Force was orgsnized it had only one separste tank battalion under
its jurisdiction -- the 70th GHQ Reserve Tank Beattalion (medium) at Fort Meade, Mary-
land. The principsal use of the GHQ reserve tenk battslions (rensmed "Separate Tank
Battalions™ After the reorganization of the Army in March, 1942} was to give added
striking strength to the infantry divisions end for possible attachment to the armored
division to provide additionsl power for the striking echelon. When attached, the tank
units were commsnded snd controlled by the commander of the combined-arms team. They
were originslly termed "GHQ Reserve” because they were allotted by General Headquarters
to various armies, army corpa, or divisions.

The 70th Tenk Battalion labored under extreme personnel difficulties during the-
early stages of its existence. Organized with & cadre of 18 officers and 582 enlisted
men, st the end of July, 1940, the 70th end 319 men ebsent from training on detached
service, special duty, at the Summer Training Camp at Fort Meade, 'sick, eto.,1 and in
later months, it was plagued by administrative entanglements.

The initial drive was for the fomation and equipping of two Ammored divisions.
But it was soon sppreciated that a rapid expaneion of GHQ reserve teank battelions was
necessary to have them available for taek forces in accordence with war plams. Renewed
speed was spplied as General Chaffee reelized that without the trained temk battalions,
the Armored divisions might be split up and frittered away into amall task forces. ©

Four sdditional tenk battalions were organized from the 18 scattered Nationsal
Guard companies, and inducted ®s follows:

UNIT DATE OF INDUCTION ‘STATION
191st Tenk Battelion 3 February 1941 Fort Meade, Maryland
192nd Tenk Battalion 25 November 1940 Fort Knox, Kentuocky
193rd Tenk Battalion 6 January 1941 Fort Benning, Georgia
194th Tank Bettalion ' 22 Jsnuary 1941 : Fort Lewis, Washington

The administration, supply end trsining of these four battalions were facilitated
by Armored Force liaison officers stationed at Fort Meade end Fort Lewis, while the lat
and 2nd Ammored Divisions assisted in putting the bsttalione at Fort Knox end Fort
Benning on their feet ad:'ui.nistratiwre].y.:'s

Inesmuch es the four Nationsl Guard tenk battalions were formed by assembling in-
dividusl tsnmk companies of the various National Guard Divisions, and it was expected at
the time of induction thet they would remain only a year in the federal service, no
stendardization of the unite wes attempted. The same day that wer was declared, -aoction
was taken to regroup the compsnies within the battalions end to organize them in con-
formity with established tables of organization snd tables of basic equipment.4 The
previous organization hed complicated the supply of equipment, providing loss replace-
ments, sand the allotment of grades and ratings.

Even the most ardent Cavalry officers admittéed that the tactical doctrine and or-
genizstion of the GHQ Reserve Tank Battalions under the Armored Force should be Infantry
(Tank) in character. The initisl organization of the 70th GHQ Reserve Tank Battalion
was ocomplet=A under the pressure of time, and was largely copied from the structure of
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the Infentry tank battalions., This necessitated later changes in order to make it cor-
respond to the tank battalion organization within the armored division.

The Chief of Infantry end the Chief of the Armored Force were held jointly respon-
sible for estsblishing the tacticeal doctrine for the employment of GHG tank elements es
Infantry supporting units.® Pursuent to thie directive, a special board of officers
representing the Chief of Infantry and the Chief of Armored Force met during esrly May,
1941, to formulate the tacticel doctrine for the separate tank battalions., The board-
recommended that War Depsrtment Training Circular No. 4 be smended to ‘state that pri-
mary use of GHQ tank battalions and groups should be in support of Infeantry divisions.

The early plemns of General Chaffee for organizing and training the tenk battalions
were slmost nullified in late March, 1941. At that time, a directive was written,
cleared in the War Department, and awaited only the concurrence of General Chaffee and
the Secretary of War to remove all the GHQ tank battelions from control and supervieion
of the Armored Force; place them under GHQ for supervision of training and attach them
to field amies for combined training; eand give the Chief of Infantry esuthority to su-
pervise their personnel, ‘training end inspection. The function of the Chief of the
Armored Force was to be an "advisory agent" in the cooperative development of meteriql.6

General Chaffee immediately objected to the Chief of'Staff,7 pointing out that
the proposed regrouping of the GHQ tank battalions would result in confusion, competi-
tion for supplies in the development of equipment; in the procurement of materiel, and
for experienced personnel; duplication in schools, personnel, equipment, and facilities;
and confusion in manuals and doctrine as & result of divided responsibility. Subse-
quently it was decided to modify the directive and merely ‘make the tank battalions
"subject to attachment" to field amies for combined training, and to hold the Chief of
Infentry and Chief of Armored Force éointlyﬂresponeible for the development of tactical
doctrine regarding their employment. ] *

The need for group headquarters to coordinate training of the tank battalions soon
became spparent. In sddition such headquarters were needed to help in developing the
technique and tactics of GHQ Tank Group employment, asnd to be available as commend
agencies when required in the theaters of operetions.9

Accordingly, the battalions were grouped on the basis of three to five battalions
per group, and the lst Tank Group, GHG Reserve, was activated on 10 February 1941 to
supervise the five battalions then existent. As new tank battalions were formed, ad-
ditional tank groups beceme necessary for supervisory purposes. The 2nd smd 3rd Pro-
visional Tank Groups were orgenized, for training only, on 26 May 1941.1° The senior
battalion commanders in these new group organizations were designated as provisional
group commanders. Their main duties included the conduct of monthly training inspec-
tions end tests of each battalion in the group, and a comprehensive report of the sta-
tus of training, organization and supply was submitted monthly to Headquarters Armored
Force. Directives made it clear that the group was not to engage in administrative
mattere, other than forwarding reports, and it was stated that all administrative and
supply matters were to be handled directly between the battalion commanders and Head-
quarters Armored Force, except for routine supply matters which could be handled direct
with post commanders. 1 It was soon found that tank groups and battalions became too
widely soattered,1 ‘80 “they were re-formed and re-grouped into three battalions per
group, with the group headquarters and all three battslions being located at one -sta-
tion. More efficient supervision resulted from the change.

The provisional tank groups were re-formed and made permsnent in Februasry, 1942,
with the exception of the concentration of three tank battslione plenned for Fort
Lewis, Washington. Action on this was deferred because the 757th Tank Battalion at
Fort Ord, Celifornia, was at the time undergoing valuable combined Igus training in the
Fourth Army, with infantry divisions and tank destroyer battalions.
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The migsion of the tank group becasme supervieion of the training and the develop-
ment of combat efficiency in the battalions under its control. The teank group was also
to be utilized for specific tacticel missionse. Like the battalion, it was originally
allotted by GHQ to corps or srmiee., Group liaison officers were always maintained at
the headquarters of the unit being supported, and special lisison officers were pro-
vided for contact with reconnaisesnce agencies, combat aviation snd sdrtillery. The
liaison officers were effective in exchanging iAnformetion, meking tacticsl recommenda-

tione, and keeping the commender abreasst of the cepabilities and the 'situation of the
tank units,

The internsl orgenization of the tank battalions, both light and medium, was
chenged in February, 1942, to bring it into conformity with the battelions in the
armored regiments of the new ammored division. It became the ideal of the Armored
Force to organize end equip the separate tank battalions and the divisional battalions
exactly alike, "to be completely interchangeable. n14 Ay the seme time more supporting
wespons such ae mortars and asssult gune were provided for the battalion, and the Heead--
quarters Compeny was relieved of administrative and 'service functions so it could con-
centrate upon tactical control, A "Service Compeany" was established to provide the

gervice, ad:%ni"strative end meintenance elements necessery to make the battelion self-
sufficient.

In 1943, the tank bettalion was sgein reorganiszed to bring it into harmony with
the concurrent reorgenization of the armored division. The distinoction between light
and medium tenk battelions was wiped out, and, ae in the division, the battslion was
organized with a heasdquarters and service compeny, s light tank company, end three
medium compenies. It was contemplated that the light tenk company would provide a fast,
mobile element to exploit the success of the medium tenk, for reconneissance, sand as a
covering force for the battalion. The three medium tank companies were designed to be
the striking element of the battalion.

The renewed activity on behalf of the tank battslione eand tank groups wes due not
only to the concurrent reorgsnization of the armored division 'structure, but .also to
the conviction of General Devers that the separate battalions had been more or less out
in the cold. Genersl Devers fel:, in esrly 1942, "that the tenk battalions are now in
the category of lost children and that we must teke prompt actigg to bring them into
the fold and be in closer touch with their needs snd problems. "

Although the separate tank battalions were self-contained for short periods and
had sufficient administrative staff to operate without outside assistance, it wes neces~

sary to attach ordnance and quartermaster compsnies to assure continuity of supply and
maintenance facilities over long periods of time.

Mplified doctrine on the employment of tank battalions in conjunction with Infan-
try was written during May snd June 1943 by representatives of the Armored Force in
collaboration with Amy Ground Forces and the Command end General Staff School.  Publi-
cation of Field Manusl 17-36 Fmployment of Tanke with Infmtry wsas suspendeduntil revised
Tables of Orgenization for Ammored Units were spproved on 15 August 1943.

In this re~-statement the doctrine was emphasized that teanks supported by foot in-
fentry should attack successive objectives, with the initial objective close enough to
the 1ine of departure so that the infantry could advance rapidly behind the tenks and
promptly occupy it. Thie infantry-tank attack was divided into six phases: reconnaie-
‘sence, preliminary coordination, preparatory fire eupport, the tenk assault, the in-
fantry asessult, and consolidation and continuation of the attack.

Genersal McNair recognized the importance of tank battelioms to support and rein-
force armored and infantry divisions. "It is believed that our 1943 troop besis has
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entirely too many armored divisions, considering their proper tactical employment, and
too few GHQ tank battalions,™ he suggested in Jsnuary, 1943, 7 As a result of this de-
cision the rate of activation of armored divisions was slowed down, and the rate of
tank battelion activation was inecreased.

The importance of tank battalions was confirmed by Genersl Gillem during his ex-
tensive tour of the Sicilian battlefront in July, 1943. 18 Immediately after his re-
turn he wrote his tenk group snd battalion commanders:

Both the Tunisian and the current Sicilian campeaigns have proven
the power of properly conducted combined infantry-tank operations.
This combination may consist of en attack in which tanks precede the
infantry, in which the infentry precedes the tanks, or in which both
elements attack simultaneously. 19

Other features of teank group employment were substantially represented in the fol-
lowing excerpts by Mejor General Scott, 21 March 1945:

From the very beginning, the importsnce of providing ‘a number of
separste tank battalions for use of infantry divisions was given
esrnest consideration. The infentry viewpoint was that the separate
tenk battalion was more important than the amored division. However,
the Ammored Force held a different idea and put the tank battalions of
the amored division ahead of the tank battelion for infantry division,
at least in number, As I remember it, the ratio of separate tank bat-
talions to infentry divisions was about 2 to 1.

The Armored Force, in the beginning, was very insistent that it
retain control of these separate tank battslions and organize them into
Groups with a Group Headquarters and Headquarters Company in order that
they might be employed en masse as a Group consisting, normally, of
three tank battslions. This group use has never occurred 'so far in any
theater.... 20

Throughout the war, particular stress was placed upon the role played by the tank-
infantry combination. General Scott emphesizés this point in‘ the 'same memorandum:

A1 experience on meneuvers and combat shows that failure to pro-
vide each infantry division with an orgenic separate tenk battalion has
letd to dispersion of tenk battslions in the armored division for sup-
port of infantry divisions, thus tending to defeat the principle for
maximum employment of tanks en masse with the armored divisions so
correctly stressed in our tacticel doctrines. 21

Much consideration was given the subject of tenk-infantry training by both Infan-
try end Armored Schools, and on March 23, 1945, a board of officers wss sppointed "to
study and analyze instructional matter pertaining to tank-infantry tactics snd tech-
nique at the Infantry and Armored Schools with a view towards determining whether 'such
instruction conforms to prescribed doctrines and to mske recommendations for such re-
vision of instruction at the two installations 8s may be desirsble end necessary."

The Board was reconvened on 11 June 1945, with 8 view to meking recommendations for the
revision of ™M 17-36 which would specify clearly and concisely 'infantry-tank tactics
and technique. 123
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Airborne Tank Units

The need for airborne tank units was emphasized when the Germmans surprised the
Allies by using spproximaetely fifty tanks to stop the initial Allied attack on Bizerte.
It was felt that "had an sirborne tank battelion been available, it would have been
sufficient to turn the battle in favor of the Allies."™@% On 2 February 1943, Army
Ground Forces designated the Armored Force as the agency to initiste the organization
of an airborne tank battalion, B to be equipped with the T-9 airborne tank. The Air-
borne Command sent a lieison representative to Fort Knox for the purpose of assisting
in drawing up tebles of organization and detailed training plans for an sirborne tank
company.z The Armored Force was suthorized to develop equipment, furnish cadre, or-
ganize, activate and supervise the Mobilization Treining Plen asnd unit training of the
airborne tsnk company. It was contemplated that after the unit training waes completed
the company would be transferred to the Airborme Command for 'specialized unit air
training, combined training end maneuver training.

Tables of Orgenization were prepared and forwarded to Army Ground Forces 28 March
1943,28 and spproved on 24 June 1943. The 1518t Airborne Tank Compeany was activated
at Fort Knox on 15 August 1943.29 This organization was the first of its kind to be
organized by the Army of the United States and marked the first step toward development
of airborne tank unites. Officer and enlisted personnel for the new unit were furniehed
by the 20th Armored Division, being picked for theirzshysical fitness, desire to serve
with alr-borne troops, and "unquestionsble loyalty."

For reasons both tactical and mechanical, the T-9 tenk used by the airborne units
was found to have many limitastions by the Armored Force Board®l and the failure to de-
velop & 'suitaeble tank for this purpose was the greatest reason for the decline in the
airborne tank program. The 151st Airborne Tank Company was agsigned to the 2nd Ammy
and ‘subsequently transferred to Cemp Mackall, North Carolina.®2 The 28th Airborne Tank
Battelion was organized but later converted into & separate temk battalion.

Armmored and Ammored Artillery Groups

As the importance of armored infantry and armored artillery increased the need for
readily-attachable groups and battalions becames aspparent. The group form of organiza-
tion as spplied to armored artillery and armored infantry was designed for the same
purpose as the tank group; supervision and coordination of trsining to bring separate
battalions to a high state of training and tactical efficiency. In the thesters of
operation these groups would be highly trained tesms that could be used to reinforce
armored or infantry divisions.

; Tenk groups were expsnded to include armored infantry battelions and were eventu-
‘ally redesignated as armored groups. The tactical employment of the group was to be
the seme as that of an armored division but on s smaller scale. The group constituted,
in effect, a separate combat command, the sepsrate armored infantry battalions assigned
to the armored groups being organiged in the ssme way as the organic armored division
battealions. Three armored groups were activated during March 1943.

By directive of Amy Ground Forces, the 5th and 6th Armored Artillery Groups were
Pctivated on 5 September 1942, with stations at Camp Cooke, Celifornis, and Camp ”
Cheffee, Arkansas, end attached to the Sth esnd 6th ‘Armored Divisions, respectively.
Three armored field artillery battslions were atteched to the 6th Group and one bat-
talion to the 5th Group. Army Ground Forces directed that "the groups 80 suthoriszed
are to be tsctical units only."

Commenting on observations made in the North Africen campaign in 1944, an AGF
Board Report 'stated that st no time were the two ermored groups in that theatre
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employed as tactically with their respective battalions under the command of the groups.
It pointed out that the battalions were detached to Corps and-to divisions so that the
functioning of the group headquarters was to a grest extent advisory mmd to some degree
edmini strative. Group cormanders in close touch with corps end divisions, advised ocon-
cerning the best emsgloyment of the tank battalions, but at no time was emy group em-
ployed tactically. ) :
—

Commenders of the tank battalions felt that slthough there hed been no opportunity’
for them to funetion tactically under the commend of groups, groups could serve a very
useful purpose. A number of tenk bettslion commanders stated that perhaps i{f there
could be a tank representative with the corps and division it might result in better
understanding by higher headquarters of the proper employment of ammor.

MR s

[
1
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Chepter VII

TRAINING

General

In the Ammored Force, treining was of particular importance becsuse of the neces-
sity for clogely coordinsted tesmwork between the combined arms represented, end the
wide variety of wespons end vehicles which were employed in armored units.

Inftially, the Armored Force developed its training doctrines mainly from the ex-
perience of the Infantry and the mechanized Cavelry. A week after the Force was or-
genized, Training Memorendum No. 1 snnounced thet the existent training field manuals
of the various arms would spply in the training of similar units in the Amored Force.
No specific procedure was st first outlined for the training of medium ammored regi-
ments, &nd other primarily infentry portions of the Ammored Force. Light srmored
regiments end reconnaissance batialions were directed to conform to the provisions of
Cavelry Field Manusal, Volume II.

The first comprehemsive treining directive was published on 6 August 1940.2 The
directive specified that the lst and 2nd Ammored Divisions be ready to teke the fleld
by 1 October 1940 end also would be prepared to train cadres up to 257 overstrength in
order to activate two new divisions the following spring., It was decided to conduct
individual treining concurrently with unit training, end prepare for combined training
in maneuvers with larger units in the spring of 1941, Aside from the time-honored
prineciples of lesdership, physicel fitness, and other basic training aims, development
of cross-country mobility, combined-arms teamwork "with perticulsr sttention te co-
ordineted action with the Air Corps," sntiaircraft defense and fire and meneuver by
snall units were emphasized.

On 4 November 1940 the Armmored Force School started training specialists for the
divisions and tank battelions.® As selectees Btarted to arrive, new problems of
treining srose. These selectees were given basic tresining by the 1lst end 2nd Armored
Divisions, and by unit replacement centers maintained by the GHQ Reserve and National
Guard tank battslions. In February, 1941, the Armored Force Replacement Training
Center started training selectees as filler replacements relieving tacticsl orgenize-
tions of this responsibility.

The problem of providing treined personnel for the newly-activated divisions and
tenk battelions placed a huge burden upon the units which were first asctivated. The
lst and 2nd Armored Divisions provided ce¢adre for the formation of the Repl scement
Treining Center, and the 3rd and 4th Armored Divisions, srd then these four divisions
in turn provided cadres for newly activated divisions. On 19 May 1941, it was di-
rected that "each orgsnization of the Amored Force will meintain an enlisted cadre for
a 1ike organization ... This system will include selected privates and non-commisa-
sioned officers attending NCO school, understudying administrative and technical
specisliets and performing the duties of the next higher grade during daily training. v

Generel Chaffee was satisfied by October, 1940, that the initisal training objec-
tives announced in the directive of 6 August were being achieved. He 'specified that
for the remasinder of the calendar year "special emphasis be placed on the treining of
the individusl, the vehicular crew, the platoon, the company end the battalion. "3

Throughout ite history, one of the most perplexing problems confronted by the
Armored Force was the training of junior officers snd non-commiseioned officers. As
late as ‘3 July 1943, the Executive Officer of Headquarters Armored Force G-3 atated:

- 50 -
RESTRICTED



RESTRICTED

"Reports from combat units in active thesters unanimously indicated lack of strong
leadership asmong junior officers end NOO's. LY comprehensive progrem was started in
1941 by insugursting "Wewton's College™ in the Armored Replscement Training Center to
train newly assigned jurnior officers. 7

A school for Air Corps pilots and observers was established under the supervision
of the I Armored Corps at Fort Knox, commencing 1 February 1941 to eid in a better Air
Corps understsnding of Ammored Force problems. In a one month course, training was
given in cooperation between Air Corps and armored units, methods of signal communice-
tion between air and amored units, snd subjects of related nature.?

During the first three months of 1841, the Armored Force emphasized five objec-
tives in training:

1. Training of the regiment, brigede and division in preparation for spring
maneuvers,

2. Treaining in the functioning of headquarters of all echelons.

3. Coordinated actiorn of &ll components.

4, Coordinated action with other troops with particular attention to supporting
combat aviation,

5. Training of selectees.

For the second quarter of 1941, these objectives were supplemented by directives

placing emphasis upon ocombat firing and service gractice, combat intelligence, camou-
flage, field maintenance, 'supply and evacuation.

The ‘somewhat hephazard practice of getting trained cadres to ‘start a new divieion
on its training program was finslly replaced in April, 1942, when the 8th Armored Di-
viaion was activated at Fort Knox, Kentucky. The 8th Pivision was from the stert a
cadre training division exclusively., This system worked more smoothly than the former
practice of robbing well-trained units when they were epproaching combat efficiency.
The role of the 8th Armmored Division was replaced in March, 1943, with the activetion
of the 20th Armmored Division. The 20th was also given the responsibility of training
battle loss replacements to be sent oversess. This role was continued by the '20th
Armored Division until July, 1943, when Army Ground Forces directed that the '20th train,
like the other divisions, se a combat division.

In the training directive for the year 1941-1942, a new program of unit training
tests was announced. These teste were to be unrehearsed and noi be made known to
participating troops prior to the actual beginning of the test.

At the same time the lst and ':2nd Ammored Divisions were on msmeuvere; the 191st,
192nd, 193rd and 194th National Guard Tank Battalions end the 1lst Tank Group were
participating in maneuvers from 11 August to 30 November 1942 with corps end divisions
at various posts throughout the United States.

Observers at the Loulsiana maneuvers during August and September, 1941, noted e
number of deficiencies in the performance of troops. Nearly all of these deficiencies
concerned basic military principles (such as lack of camouflege discipline) and were
"q»plicable to non-armored as well as amored units. In forwarding these oriticiems to
amored units, Hesdquarters Armmored Force announced:

In genersl, the omissione ere attributable to the inexperience
or lack of training of company officers ... The aggressive epirit

‘shown by Armored Force units es awhole was most gratifying end is
to be encouraged. 13
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One of the most significant of Genersl Headquarters treining directives was '"Post-
Maneuver Training, " dated 30 October 1941. 14 on 24 November 1941, the Armmored Force
directed thet "the period %January - 30 April 1942, will be devoted to the training
prescribed in GHQ letter.™ In i¢s treining directive for the first quarter of 1942,
the Armored Force spplied the principles_contained therein, snd supplemented them with
particulars perteining to armored units. 18 CHQ had noted the deficiencies in basic and
emall unit training, end advised that '"Small unit treining will be conducted progres-
sively beginning with the squad and extending up to the regimentsl combat team." The
Armored Force outlined a four-phase progrem, as follows:

1. Crew, Squsd, Section and Platoon Training.
2. Company snd Battery Training.

3. The Bsttalion.

4. The Regiment.

Treining Tests for infentry and field artillery units were prescribed in genersl
accordance with the GHQ tests in these two subjeots. In addition, at least one divi-
sion snd one combat command CPX were prescribed monthly.

In Jenuary 1942, a new series of air-ground training exercises was plenned, to
facilitate the direct support of an armored division by bombardment aviation. 1In
general, the program was divided into eix phases: 7

1. Presentation of air request procedure to (-3 snd S-3 air and communication
personnel, ’

2. Communiceation exercise employing runners insteed of signal equipment.

3. Communication exercises with all equipment at reduced distences.

4. Duplicetion of third phase at full distences.

5. CPX with full tacticsl 'situation requiring ocomplete use of air support
system,

8. Field exercise, ssme as fifth phase, but with traops, outlined enemy, and
plenes.

The first two phases were plenned for indoors, the next four in the field.

/ Col. Rdwin K. Wright, who guided the destinies of Armored Force training in his
eighteen months as Assistant Chief of Staff, G-3, started in early 1942 to emphasize
the need for Infentry-Tank training. Colonel Wright assked Army Ground Forces to take
positive action to require combined infantry division-tenk battelion training, emphe-
_sizing the tenk support of infantry divisions in the attack. Army Ground Torces re-
;plied with a supplement to ite initisl training directive, stating that "combined in-
. fantry division-tenk unit training will be emphasized," end that problems for the
imeneuver period should include infentry-tenk unit operations. 18 an Amored Foroe
representative was detailed to assiat the infantry division staffs in the preparstion
of the demonstrations and exercises.

During 1942, General Devers pushed the training of ermored units, and directed
their sctivities toward participation in meneuvers. The Commanding General of the 5th
Armored Division entered a plea that his troops were not sufficiently trained to go to
the Desert Training Center, and that at Camp Cooke he had rockg ‘801l snd blown 'sand
"that is equal, for maneuver purposes, to the Sahars Desert."19 General Devers replied
that "while you may feel that you need more time for trsining and might do it better
at Cooke, we know by experience that such is not the ¢csse snd that the only way to get
resl training ias to get into the field with the equipment and men and meet the prob-
lems &8s they ocour from day to day."
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In commenting upon the experience of various ground force units in the 1942 maneu-
¥ers, General McNair noted in particular, with respect to units, that the large units
‘showed a Yack of combined training. . He was pleased with most aspects of ammored opera-
tions, except the fact that tank units still failed to carry out established tactical
principles in advencing with infantry. Tor example, it has alweys been appreciated
that infantry should precede tanks sgainst serious resistance, and General McNair noted
that armmored divisions were frequently used abreast of infantry divisions to forcs
crossing of rivers - "probably the acme of unsoundness, "

The training memorandum was the medium employed to disseminate to Amored units
the various Army Ground Forces directives, msneuver and observer reports and findings
of speciel staff officers. The usual training memorendum deelt with a single subject,
such ae the adjustment of tank sights. Every /few months a general memorsndum, covering
a variety of subjects, was published. .

When one of the larger training directives was about to be published, the latest
Amy Ground Force directives would be studied, staff sections would be asked for sug-
gestions derived from their experiences or reports, and defects made evident by recent
meneuvers or combat-reports would form the basis for supplementary material. To give
sn exemple of the source material for some of these more comprehensive training direc-
tives, "Training Memorandum Number 37," which was a training directive for the period
1 November to 28 February 1943, was a guide to implement the procedure directed in the
latest Army Ground Forces directive.

In line with Ground Forces directive of 19 October, various training tests were
prescribed for artillery battalions; physical training tests and platoon tacticel emnd
combat firing proficiency tests were scheduled. At thé suggestion of the Ordnance Of-
ficer, Headquarters Armored Force and G-4, additional first echelon maintenance train-
ing was incorporated. Heavy maintenance units were directed to comply with the pro-
visions of a recent War Department letter 'specifyinmg the functioning snd training of
fourth echelon units.> The Artillery Section contributed & ‘section on training tests
end standards for amored field artillery. G-2 provided some comments on combat in-
telligence. The Adjutant General secured the inclusion of a plan to have the Adjutant
Genersl or Adjutant conduct instruction in administrative procedure within unit per-
sonnel sections, and in classification and postal sections where applicable.

The Amored Force School had slready been conducting tests in village fighting and
the assault of permanent fortifications when the Amy Ground Forces letter of 5 Jenuary
1943 stimulated new activity along these 1ines.®4 The Ground Forces letter ‘started im-
mediate moves in the amored divisions to construct pill boxes end other fortifications
ss a prelude to starting asssult treining. On 20 Jenuary 1943, Ground Forces sent out
a supplementary letter, noting that "in conformity with & personal directive given by
Genersl Marshal to Genersl McNair, " training in combat in cities end street fighting
should be initiated.® Thie type of training was very much skin to the comprehemsive
progrem of battle training which was devised snd developed in the Armored Force Re-
placement Training Center by Major General Scott. <6

_Throughout 1943, the Amored Force stressed battle realiem. . General Devers and
Genersl Scott were the leaders in driving home the necessity for realiem in training.
General Devers, after returning from his Africen tour, noted: "We must instil in our
soldier the killing spirit, the desire to kill Germans and Jgps; you must go after
their training in a tough, fearless, but intelligent way, asking no quarter, giving
none, "

In early 1943, the length of the training program for amored divisions was
changed from 26 to 38 weeks, because of "battle experience and certain edditionsl
iraining required for future operations.” As a result of this move, the phases of
trored Force training were outlined as follows:
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1. Preparation; intensive schooling of instructors.

2. Baeic individusl and technical training (7 weeks).

3. Individusl crew, squad, section and platoon basic training (8 weeks).

4. Tactical training to include the platoon (3 weeks).

5. Tactical training to include the company (2 weeks).

6. Teactical training to include the battelion (4 weeks).

7. Tactical training to include the regiment (3 weeks).

8. Combined training to include the field training of the combat command snd
division (11 weeks).

9. Meneuver and field treining under direction of higher headquarters.

As reports from the battlefront 'still indicated a need for more infantry-tank
training, Colonel Wright, in May 1943, analyzed the situstion as follows:

In spite of constant sttempt to provide infantry division-
tenk battalion cooperative treining in this country, practicelly
no success has been obtained. All infantry division commenders,
whether contected direct or through Amy Ground Forces, have in~
diceted the desirability of 'such training but fend it off on the
excuse that "Time is not aveilable, " "After we complete our unit
training, " "After we finish meneuvers," etc. Army Ground Forces
has been of no assistance to us in forcing this training.

The results of this failure to provide coopereative infantry-
tank treining is being reflected in the combet zone. For example,
Lieutenent Colonel Lou Hemmeck's very fine '751st Tenk Battalion
(M} was practically wiped out beceuse in four successive attacks
the infsntry refused to follow him. TFour times he took the objec~
tive and each time had to pull back, trying to pull the infantry
forward, the Germ.ns in the mesntime re-obtaining the position.

As a result of Colonel Wright's plea, a letter to Amy Ground Forces suggested
that on completion of unit training under Amored Force control, each tank battalion .
should be attached to an infentry division; or that tank battalions 'should be activated
at the seme station ss infantry divisions snd be directly atteched on completion of !
unit training. It was further recommended thet suthority to contact infantry divisions
direct be grented, to exchenge information and instruction on the use of tanks with in-
fantry.so Further impetus to & greater amount of tank-infentry treaining was supplied
by General Gillem, long =n exponent of combined training. TFollowing his return from
Africa and Sicily, in a letter to the commending officers of his tank groups and tank
battalions, General Gillem statedsSl

I intend to initiate, without delay, a series of training
inspection designed to accelerate your training along the lines
indicated ....

While the staff here at Fort Knox will essist you in providing
en opportunity for combined training, it is vital that you take
steps to arrenge such training with near-by troop units whenever
possible and to provide instruction acquainting all your personnel
with the technique of combined infantry-tank operation.

Measurgs were immediately taken by the 1st Armored Group and the Bighth Tsmk Group to

arrange for tank-infantry combined problems in September 1943 following the publication
of ™ 17-38 Employment of Tanks with Infantry.
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The Cassock Project

The most secret training project undertsken by the Armored Force was the training
of units in the use of CDLOZ equipment for which the codeword 'Cassock' was pre-
scribed. 33 The basie CIL equipment {s the M3 Medium Tank modified to provide a light
capable of illuminating the ground at night to a range of 800 yards sufficiently well
for individual enemy movements to be detected. The source of the illumination is ade-
quetely protected by ammor against -small ams fire end shell fragments and will produce
in the eyes of the enemy a dazzling effect which 'serves to create temporary blindness.
Al'so provided was a ‘screen of light giving effective concealment for accompanying
tenks from eimed fire of sntitenk guns end, in addition, offered partial conceelment
for infentry.” The modification did not involve the removal of the 7Smm gun. The code-
word 'Leaflets' was prescribed for these tenks. %4 o equipment was developed by the
British and demonstrated to a select group of U. S. officers at Lowther Castle, near
Carlisle, Fnglend, in the fell of 1942. Among the Mmerican officers present were
Generals Eisenhower, Clark end Msajor Genersl G. M, Barnes. The project, having been
further investigated by staff officers from Headquarters, European Theater of Opere-
tions General Eisenhower recommended to the War Department that a similar project be
considered for our Amrmy. ‘

A board of officers consisting,of General Devers, Major General Barnes, Colonel
Frederick M. Thompson, and Captain John Savage met in Detroit on 19 February 1943 to
make recommendations to the Chief of Staff as to whether CDL equipment -should be pro-
duced in the U, S. and, if so, in what quantities. The menufacture of 825 Leaflets emd
the designation of ten tank battelioms to receive Cassock training was recommended. 38

On 9 March 1943 the Army Ground Forces directed that the Chief of the Armored
Force establish a training center st Fort Knox, Kentucky, "for the purpose of con-
ducting mechenicel, theoretical, and smell unit {platoon) tactical training with Cas- -
sock equipment. 37 " The Special Treining Group, Armored Force, was organized for this
purpose. To provide unit training of battalion size, an additionsal training area was
established in a remote ‘section of the Californie-Arizona Meneuver Ares. Eventually,
two tank groups, six tank battelions, one armored infantry battslion and two ordnance
heavy maintenance companies underwent extensive training in this area.

Extreordinary ‘security measures were tasken in England to safegusrd this equipment
end 1t was agreed that the same degree of security would be tsken in this country. In
order to achieve ‘strategicel success it was sgreed that the weapon would not be uti-
lized for the first time except by mutuasl sgreement between the two powers.38 The
security measures adopted in this country resulted in the individusls connected with
the training being almost completely isolated. They were required to execute an oath
of secrecy and could only go on pass in pairs. If anyone was hospitslized, a buddy
went along to "keep him company" and discharge from the ‘service for amy resson was not
permitted until secrecy was no longer essentisl. Those who became incepacitated for
full militsry duty were utilized in housekeeping duties at one of the two areas where
‘treining was conducted, end those who became totelly disabled were held in designated
hospitals. Closed lisison was maintained with the CDL School in Fnglend and two
British officers were placed on duty at the Speciel Training Group, Amored Force.

On 10 August 1944, the Supreme Allied Commander directed that CDL equipment could
not be used in action nor teken within twenty miles of forward positione without prior
spproval of Supreme Headquarters. 39 while the American CDL units were never in the
combat pole for which trained, they were used to provide light for the bridges over
the Rhiste River in the sectors of the First, Third end Ninth Amies.  The light thus
provided resulted in the detection of swimmers ‘sent down the river by the enemy to
destroy the bridges. Although Cassock units were often fired upon, they suffered no
ceasual ties in men or equipment. The CDL equipment was stored end the tenk bsttalions
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were either converted to regular tank battelions or to medium tank battalions, specisal
{mine exploder).’

Training Literature amd Films

To be effective in our greatly expanded Amy in which relatively few
are familisr with the military vernacul ar, manuels must be written in
clear, everyday languege, with en emphasis on brevity samd the use of il-
lustrations. These principlese are exemplified to the highest degree in
Amored Force training literature, thereby setting a stsndard which is
being reflected in the training litereture and visual aid program of the
entire Amy. 41

The Armored Force has mede &an outstending contribution in the fisld of training
literature.. This has been achieved by steering clear of the pet military phrases
which, although usuelly understood by a regular army men, ceuse t.he recruit to throw
up his hends in desgpeir.

In the early days of the Armored Force, the Tactical Section of the Armored Force
Board handled training literature and films. Inasmuch €s this same section worked on
the first tables of organization for the Armored Force, there was a close tie-up be-
tween tactical snd orgsnizetional doctrine and the training literature. .The ‘sources of
informstion were: Cavealry Field Menusl, Vol. II (Mechanized Cavalry), along with ideas
developed snd tsught by former instructors at the Cavelry School; Infantry School
literature on employment and maintenence of Infantry tenks; G-2 reports and observer
conclusiona on the German armored 'successes in Furope; personal experiences of officers
in commend of ammored units; end psrticularly st the beginning, the orgenizationsl and
tactical doctrine expounded by Genersl Chaffee to the officers of the Armored Force on
13 September 1940.

Subsequently the metter of training literature end films was placed under the
supervision of the Armored Force School end leter under G-3 of Headquarters Armored
Force. On 3 March 1943, a separate Training Litereture Department was established in
the Armored Force School to supervise both functions. The procedure for writing the
manuale insured the complete use of available information. Officers went to maneuvers
snd to the troops to get new ideas and to try out their own. The tentative manuals
were reviewed by bosrds of officers in the armored divisions, the G-3 Section of Head-
quarters Armmored Force, and in the Wer Depertment. Comments and criticisms were
weighed egainst existing ground rules and tebles of organization until the final draft
wag spproved. .

A significant innovation #n field msnuel technique was devised by Lt. Col. (Later
Brig. Gen.) Jemes C. Crockett. Colonel Crockett secured a copy of 8 German field
menusl on tank platoon employment, which had been revised as a result of Nazi experi-
ences in the Battle of France. He translated the menual, Americanized it by the 'sub-
‘stitution of U. 'S. ‘Armored vehicles and ceptions, end it lster formed the basis for
Field Menual 17-30, "Tenk Platoon." The striking thing sbout this manuel was its
liberal use of pictures depicting the right and wrong way to deploy armored units, fire
from defilede, and approach the enemy.

- 56 -
RESTRICTED



=

(2)

RESTRICTED

Take position on the slope, gilving defilade to the tank hull.

"A SIGNIFICANT INNOVATION IN FIELD MANUAL, TECHNIQUE"
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General [(evers was highly pleased with the results schieved in training literature.
"It was just a case of cutting out gadgets and words, and using pictures and horse
sense, " he explained %o General Patton. "I found meny fine officers here on my staff
who believed the same, so we gave them the green light, stole everyone's ideas in the
world that we could find snd went to work. Some day they may put me in the peniten-
tiary for ametting them printed, but I am not worried."

In line with the newer techniquee in the preparation of field manusls, the suthor
of a treining menusl prepered, in addition to his manuseript, a "word picture" of the
{llustrations to be included. This wae then turned over to a staff of artiste and
draftemen, whose experience and study of this technique enabled them to perfect their
art to a high degree.

On the 30th.of August, 1944, the Artillery Officer of the XIII Corps wrote Genersl
Seott, "Armored Divisions have been employed in accordsnce with the principles laid
down in FM 100-5 end 17-100. The results which have been obtained point to the ‘sound-
ness of the doctrines in the field menuals mentioned.!"*z

Although their reputation did not spresd s far snd wide as the Armmored Force
field menuals, training films and film strips proved to be smong the most valuable
training sids used. In addition to the use of Signal Corps films on genersl subjects,
troops were shown specialized films on Armored Force tactice and equipment. They
proved of particular value in training with new equipment emnd in teaching new tech-
niques. JAmong the most valuable films produced by the Armored Force was "Firepower,
e lémm film deseribing the operstion of the gyrostebilizer in a tank.

Four complete scenarios snd four set® of film strip material were usually produced
every six weeke. Three civilian scensrio writere worked in conjunction with the of-
ficers, who served &s technical advisors, The film strip plems were written by offi-
cers of the department. Photogrephers took still pictures, which were developed into
8 x 10 prints, Each print was retouched by a staff of artists, édited, emd the photo-
graphe printed on 3%mm strip.

Xtfect of Combat Operstione on Training

With the successes, failures and problems of amored werfaere sgalnst Germany came
the incessant demend for modificsation in equipment, revision of training text, emnd
overall plenning that would insure the successful conclusion of the war. As an exsmple
of efforts to meet demands from theaters of operation, young pfficers graduating from
Armmored Force OCS ‘spent "trameition' periods in battle trainihg programs that ‘supplied
training second only to actusl combat.

In carrying out the primary function of treining inspections of armored units as
specified in the 1943-44 redesignations, inspection teems obeerved amored units under-
g0 tests specified by Ammy Ground Forces as POM training requirements, including the
Tank Crew Gunnery Test, Physical Test, Infantry and Cavelry Platoon Combat Firing Pro-
ficlency Test, Tenk Platoon Combat Firing Proficiency Test, Recténnaissence Platoon Com-
bat Firing Proficiency Test, Morter Platoon Combat Firing Proficiency Test (armored
battalion), Mortar Platoon Combat Firing Proficiency Test (srmared infantry battalion),
Assault Gun Platoon Combat Firing Proficiency Test, Machine Gun Platoon Combat Firing
meioienoy Test, Fleld Artillery Battery Test, Field Artillery Battslion Test, Infan-
try Battalion Field Exersise Test, Infantry Battelion Combat Firing Test, Tank Bat-
tslion Field RPxercise Test, Reinforced Tank Battalion Combat Firfifg Test, and the Com-
bat Intelligence Training Test. Reporte of these imspections snd observations aes to
the state of training and the ability of the unit to perform fts primary function in
combat were submitted to Army Ground Forces.
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In reporting on the progress of the Armored Force in training in September 1943,
Mgjor General Gillem stated that although the Ammored School was improving in certain
respects such as in the development of equipment and technique of gunnery, and in the
high stendards of instruction, there was still considerable room for improvement. He
went to the core of the problem in a fremk and enlightening report to Genersal McNair:

I am stressing the courses in tactics. In my inspections of -some
units I find that officers have been promoted into the field grades
without the necessary background in fundsmentals. I hope to improve
the battalion commanders' course to the extent that it may do much to
correct this situstion. I feel alen that in view of the necessity for
closer relationship of Armored end Infantry units, it would not be
unwise to meke this course available to officers of other branches.
This matter warrants consideration becaise the infentry battalion com-
mander of today is the combat team commander of tomorrow. He will have
to handle tenmks. Therefore, now is the time to inculcate in those
commanders end staff officers of infantry elements in a knowledge of
armored units end their power end limitations. 43

Throughout the csmpaign in Purope the course of study in emored training was con-
stently being sltered to fit the pattern of chenging combst requirements. In the
theater of overstion units were developing emnd using tsnk-infentry teams that were
‘successful in combating the Gemman defense. In rest areas these systems were improved
and new battle-proven tactical ideas became operstional procedure.

The reports from overseas theatres were reflected in the Armored Command's stress

on training in tenk-infentry tactice. As esarly ss 18 February 1944, General Scott was
emphasizing this point:

j Numerous reports from overseas snd mesneuvers stress the necessity
" of treining tank battalions with infantry units. Inspections by this
headquarters indicate that the attachment of tank battalions to infan-
try units for combined training is not receiving enough emphasis and
results from maneuvers indicate that this treining has not reached the
desired standard. 44

Focusing all efforts towerd the elimination of this problem, the Armmored Center
reported satisfactory progress along lines of infentry-tenk training in September
1944,4% Genersl Scott later directed that attention be given ‘to teaching the theoreti-
cal and practicel work of the tenk-infantry teem in all field training in the ARTC snd
the TAS -- "and that every possible effort and glanning be instituted to improve field
training by the introduction of more realiem. ™

Along with the latter phase of the European War our amored leaders began to look
to the Far Egst snd the requirements of concentrated ammor in this new theater. In
1943, General Gillem wrote Genersl McNair:

...It 18 entirely possible that whem operations begin in China,
there will be a call for a much lfghter ammor than we have now.
While this is problematicel, I feel that we must be prepared to pro-
vide types of equipment for varioue theaters. 47

As redeployment pleams for srmor took the spotlight, in face of the imminent vic-
tory in Furope, a comprehemsive study of the lessons learned in the Pacific theater
began end before the complete end total victory, plauns were well under way. Again the
need for even closer coordination of infantry and tanks seemed spparent end necessi-
tated further treatment in training. In 1945 the Chief of the ‘Armored Seetion of Head-
quarters, 12th Army Group in a memorandum to Generdl Bradley wrote:
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Fighting in the Pacific srea is likely to call for even closer
cooperation between tanks and infentry than has been the case in
the ETO. The system of attaching first one tank battalion and then
another to an Infantry division has not uniformly provided the de-
gree of cooperation needed in ETO. 48

Sphinx Project

~ On the 25th of May, 1945, Col. G, M. Deemn, Hesdquarters Armmy Ground Forces, called
a conference for the discussion of & project to be conducted to determine the effec-
tiveness of the present wespons and smmu:ition ageinst instellations similar to
Jepanese field fortification found on the islands in the Pacific. General Marshall,
Ammy Chief of Staff, directed that Army Ground Forces, Amy BService Forses, and Army
Alr Forces get together and find the proper technique for attacking Japanese field
fortifications. This proéect was to receive first priority and be completed in ep-
proximately thirty days.?

Army Ground Forces installations at Fort Knox, Kentucky, Fort Bragg, North Caro-
lina, Fort Sill, Oklehoma, Fort Benning, Georgia, and Camp Hood, Texas, were to build
field fortifications and test the weapons and ammunition which were peculiar to each
instslletion (such as Fort Knox - tenk, Fort Benning - infantry, etc.).  Headquarters,
Armored Center was held directly responsible for the project at Fort Knox. Direct
liaison was maintsined between each project. Results of projects were exchsnged and
weekly reports were submitted to Amy Ground Forces on the progress being made.

Many projects were conducted with officers end labor working in shifts to lay out
the necessary tacticel requirements. While meny interesting facte were determined per-
taining to the number of rounds of ammunition needed to penetrate certain thicknesses
of rock snd how caves should be attacked by flame throwers, no new technique was dise-
covered. Upon conclusion of all tests conducted by Armmy Ground Force installations,

a combined test by ell arms was held at Cemp Hood, Texas. A composite tenk company
from the Ammored Board was ‘sent to participate. As a result of this test, War Depart-
ment Training Circul ar No. 34, dated 11 August 1945, was published as a guide for
future training in this type of fighting.

While the victory over Japesn ceme too ‘soon to see further reorganization of smor
needed to meet combat requirements in the Fer Rast, the enviable records of the amored
diviesions and tank battalioms throughout the war demonstrated the adequacy of their
treaining end the soundness of the doctrine developed for the employment of armor.
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Chapter VIII

TRAINING

Armored Force School

Plans for the Armored Force School were carefully laid even before the organize-
tion of the Armored Force. As General Chaffee realized the need for skilled techni-
cians in mechanized warfare,l he considered the available talent for a militery educs-
tor with progressive ideas and organizational ability to head the School. His choice,
Lieutenant Colonel Stephen G. Henry, ceme to the Armored Force from the 34th Infantry
Regiment at Fort Meade, Maryland. He had been @ tank instructor at Fort Meade and Fort
Benning end possessed treits far more valuable than & thorough knowledge of srmored
vehicles; including s keen apprecistion of tesching techniques, unusual administrative
ability, and a zesl for sccomplishment.

BRIGATIFR GENERAL STEPHEN G. HFNRY
"He Had a Certain Zeal for Accomplishment"

On 25 July 1940, Colonel Henry was designated as Commandant. Two days l8ter he
was directed to "plan, organize and operate" the new institution.? Second in commend
to Colonel Henry was Maj. Robert G. Howie, whom Genersl Chsffee selected from the In-
fantry School st Fort Benning to become Fxecutive Officer of the new orgsnization.
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On 19 September 1940, the Secretary of War approved the establishment of the
Ammored Force School and Replacement Center,3 snd on 1 October 1940, the new orgeniza-
tion wae suthorized.® The School was originally combined with the Replacement Training
Center, but on 25 October 1940, before either haed developed very far, the Armored
School was redesignated as & separate instellation. O

Some of the literature and personnel of the Tank School at Fort Beaning end the
-Communi cation and Motor School of the former 7th Cavalry Brigade (Mechanized) at Fort
Knox, becsme available to Colonel Henry. But for the most part his Job was to prepare
plans for expansion. One of his firet stepe was to survey various trade schools within
400 miles of Fort Knox, ‘studying their ecuipment and curricula in relation to the needs
of the Armmored Force.- It was General Marshall's idea that until the School beceme
soundly esteblished, the fagilities of civilien trade schools should be fully utilized. 8
As a result of Colonel Henry's survey, five schools in Chicago, St. Louis, Cincinnati,
and Valparsiso, Indisens, were selected. On 9 October 1940, 731 enlisted men from the
lst snd 2nd Amored Divisions were enrolled in these schools &s sutomotive amd diesel
mechanics, radio electricians, welders and machiniste,’

The experience of the Armmored Force School with training specisaliste at civilian
institutions was veried.® There were differences in equipment which made it sounder
to trein Armored Force men on the same vehicles they would use. " Savings in tremsporte-
tion end a unified tacticsl doctrine were possible only when epecialists were trained
at Fort Knox. Thereafter, the Amored Force School continued to send its greduates for
post-graduate work at ‘specialized trade and industrial ‘schools, but in smmaller
proportions. '

Approximately 200 officers and :2000 enlisted men were enrolled in the first
clagses which started on 4 November 1940 while cerpenters were still hammering on the
walls, The original curriculum covered instruction in eight departments: tank,
wheeled vehicle, motorcycle, communication, tectics, gunnery, field engineering, and
clerical. The originel plene celled for operation in four cyeles in order to equip the
armored divisions end tank battelions with the required number of 'epeciali 8t8.

- The preparation of plsns to increase the Armored Force to six amored divisions
end 15 GHQ tank bettelions meant that new methods had to be devised to teke care of the
student load. Expansion of the physical plant to teke care of these added quotes was
imprecticeble in the time sllotted. This problem was 'solved by teaching on a shift
syestem. On 3 Februery 1941, the two—shift day wes sterted, with the first shift using
the classroome end workshops from 0600 until 1200 end the second shift teking its

place at 1300 and ‘steying until 1900, On 13 March 1942, these shifts were lengthened
to ‘seven hours spiece.-

Since the entire plent was not being utilized all the time, the major courses
were subdivided into phases.” The Tenk Department, for example, was divided into ten
phases of eix working deys éach. Thus, by introducing each week a new increment of
students, some 1,440 soldi er-students could be given training at the seme time,

Instruction, following a lecture and discuesion, was generslly conducted by emall
groups with demonstrations followed by practicel work. The velue of visual side was
recognized. Many of the visual aids were brdught to Fort Knox from the tenk Section
of The Infentry School and from the Communication sand Motor School of the 7th Cavalry
Brigade (Mechanized). Huge charts explained such subjects as the electrical system of
a 1/4-ton truck, the functioning of a tommy-gun, the lubrication 'system of & motorcyocle.
Working models, cutaway sections end film strips were devised to give the students 8
clearer conception of operations. Only one difficulty was experienced with visual aids:
it weas discovered thast some officers sfter graduating from -Armored Force School courses
found difficulty in tesching similar courses in the field where visual aids were not
‘aveilsble.?
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The school was organized in three main divisions, the Treining Group, the Demon-
stration Regiment, end the Academic Division. The Training Group housed, fed, paid and
gave basic militery training to students attending the school. In addition departments
concerned with Training Literature, Reproduction, Supply, a library, and book ship were
included in the school's orgenization.

The Demonatration Regiment was established on 24 Jenuary 194210 @g a miniature
amored division to present tactical, maintenance and logistical demonstrations and
furnish such troops snd materiel as were needed for practical fraining of -students in
the academic departments, It has participated in scores of "firepower" demonstrations
at "OP 8" for the benefit of officers and officer cendidates, and domestic end foreign

dignitaries, including President Rooseveit, Secretary of War Stimson, and President
‘Edouard Benes of Czechoslovekia,

The nine academic departments offered a variety of courses for treining both of-
ficers and enlisted men in various epecialties. Some courses were conducted in their
entirety within one department, but meny courses were conducted in ‘severel of the de-
pertments. The Officers Advenced Tsctics Course, for example, included instruction in
the gunnery and commuriications departments as well as in the tactics department.

The Clericel Department offered courses for training administrative personnel for
armored units. Only quelified typists were accepted, and they were given a brief re-
view in typing. Instructions in militery correspondence foms, reports, and filing
were included. (See ﬁppendix A for courses.)

Yorking closely with the Artillery Sectioh of Hesdquarters, Armored Force, the
Gunnery Department instructed in the cere, operation, mechenical functioning, marksman-
ship, wnd combat firing of sll wespons used in the Armored Force.- To assist in teach-
ing the best methods of firing from a moving tank with the aid of a gyrostabilizer, a
"wobble plate™ was used to imitete the eross country movement of a tenk. The "wobble
plate” was replaced in June 1943.by the cutaway temk turret, which more nearly epproxi-
mated firing conditions. (See Appendix A for courses.}

. The Tenk Department was the largest in The Amored School, ite teaching and ad-
ministrative personnel toteling 386, and its equipment velued at $7,000,000.00.
Courses for both officers and enlisted men were conducted. These courses were origi-
nelly divided into eight phases of eight working deys each, which was later changed to-
tven phases of six working deys each. (See Appendix A for courses.)

The Wheeled-Vehicle Depertment offered courses for officers and enlisted men in
the maintenance of wheeled and half-track vehicles used by amored units, and in ad-
dition offered susch special courses as a radiator, body, and fender course, and in-
‘struction in blacksmithing snd welding. (See Appendix A for courses. )

The Motoreycle Department offered courses in motorcycle maintenance and’operation.
The Deparment was {nesctivated 26 July 1943 when the motorecycle was replaced in Armored
Porce units by the 1/4-ton truck 4x4. The personnel and equipment were integrated
with that of the Wheeled-Vehicle Department. (See Appendix A for courses. )

The Communicetions Department trained communications officers, radio operators,
and redio maintenance pereonnel. Its staff of 30 officers and 237 enlisted men
hendled up to 1,800 students st a time. (See Appendix A for courses.)

The Tactics Depsriment offered coursee generslly on two levels; the compeny of-
ficer level for platoon lesders end compeny commanders, and the field officer level
for battslion commsnders and etaff officers. 1In addition to the courses for officers,
the Tactice Depesrtment was responsible for eight weeks of the instruction in the
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"THE TANK DEPARTMENT WAS THF LARGEST IN THE SCHOOL"

Officer Candidate School, and in April 1943 took over the operation of the Battle
Training Course from the Demonstration Regiment. (See Appendix A for courses.)

The Teacher Training Department was the last department to be added to the School,
being established on 6 February 1942. It was developed by Dr. Verne Fryklund, former
Agsociate Professor of Industrial Fducation at the University of Minnesota. Dr.
Fryklund was commissioned a lieutenant colonel to become the first head of the Depart-
ment. The Teacher Training Depsrtment was responsible for instructing the achool's
commissioned, enlisted, eand civilisn personnel in teaching methods. (See fAppendix A
for courses.) i

Training ARTC Specislists

On 12 June 1944 the Armored Replacement Training Center desired to have its spe-
cislists trained at the Armmored School. Due to the decline of attendance from units,
a plan was evolved consisting of the following courses: Fnlisted Replacement Clerieal,
Enlisted Repleacement Communications, Fnlisted Radio Repairman, Fnlisted Ammored and Ar-
tillery Mechanics, Fnlisted Replacement Motor, and Fnlisted Tank Mechenics. Detailed
outlines of these courses may be found under the outlines for the various departments.

Reduction in Specialist Training

The reduction in the number of personnel from armies, divisions, and separate
units taking specialist training at The Armored School caused the frequency of special-
i8t courses to be reduced in most instences from one new course beginning each week to
one new course everyutwo weeks, with the exception of the Fnlisted Replacement Com-

munications Course.

Y
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0fficer Candidate School

Outstending enlisted men, meeting the standard requirement of a 110 score on the
Armmy General Classification Test as well as being recommended by their compsny com-
manders snd en examining board were recommended for Officer Candidate School. The
School was established on 12 May 1941 and enrolled 250 men in ite first clase on 1 July
194). During 1942, spproximately 450 second lieutenants were graduated every three
weeks and commissioned arbitrarily either in the Infantry or the Cavelry according to
varying percentages. Sterting in December, 1942, production was stepped up 80 that a
class graduated weekly, while, commencing in April, 1943, classes were cut in size to
spproximately 70 graduates per week. This was further cut in August, 1943, to 100
graduates per month. Classes were lengthened from 13 to 17 weeks in accordance with
Wer Department orders, on 1 July 1943.

The central miseion of the Officer Candidste School hss been to train officers to
be tank pletoon commenders. The School has stressed the formation and development of
characteristics of successful leedership. Instruction wss given to the cendidates in
every department of the Armored Force School, with the exception of the Motorcyele end
Teacher Treining Departments. The two main subjects were tactics and gunnery, with
tactics occupying over half the course snd gunnery almost half, With the lengthening
of the course from 13 to 17 weeks, hours devoted to tactics were increased from 129 to
228 per oclass, '

On 1 November 1944, the Tank Destroyer, Mechenized Cavelry and Armored Officer
Candidate Schools were eombined.\m Further changes necessary to meet the demands of
changing trends in text emnd field instruetion were inaugurated by General Robinett on
9 September 1944 when he recommended that the course of ‘study at Officer Candidate
School be revised. As a result the mechanical phase of instruction received twenty-six
more hours, the Teacher Training course experienced mingr deductions in allotment of.
time slong with the gunnery course and tenk crew drill, In October 1944 Armmy Ground
Forces spproved the recommendations for a complete revision of the imstruection program
to be given the combined armored, tenk destroyer and mechenized cavalry students.

This revision was subject to a qualification that required sll tank destroyer candi-
dates upon completion of the seventeen week course, to attend a four weeks course in
indirect fire at the Tank Destroyer School. This course of ‘study included, indireoct
fire, fire direction center woig and simple survey as preseribed in War Department
Training Circular No. 2, 1944.

During the period from 12 May 1941 to 31 August 1945 The Armored Officer Cendidate
School had a net enrollment of 14,385 cendidates of whom 11,852, or over 75 percent,
were commissioned. Causes for failure emong officer candidates were: miscellanecus
reasons, 11.6 percent; academic failure, 11.1 percent; lack of leadership ability, 2.9
percent; conduct, LO percent. After the mechanized cavalry, tenk destroyer, and ar-
mored officer candidate schools were combined 733 officers were commissioned, the me-
jority of whom were amored officers. The combined output of the school ie inoluded in
the total given sbove. A detailed compilation of Armored Officer -Candidete School pro-
duction is conteined in Studies in the History of Amy Ground Forces No. 30, Wartime
Training in the Schobls of the Amy Ground Forces.

Battle Training

British Commendo treining inspired the idea of battle training in this country,
where it was first given to armored units by Major Genersl (later Lieutenant Gemeral)
Willis D. Crittenberger during the time he commanded the 2nd Armored Division in the
early part of 1942. The units wss disguised as the "Pioneer and Demolition Regiment"
to werd off publicity. The purpose of this training was to develop within the indi-
vidusl fighter a high degree of self-confidence, courage snd sggressiveness in battle;
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to train him in the tactics of close combat; and to coordinate both mental and physicsal
conditioning.

On 17 June 1942, the Demonstration Regiment of the Amored Force School was di-
rected to prepare to present demonstrations involving the conduct and training of a
detachment ®similar to the one developed in the 2nd Armored Division. 16 Lt (later
Maj.) Charles R. Willisms was sent to the 2nd Armored Division and later to the Tenk
Destroyer Center to study the commando methode and tank-hunting techniques developed
end planned. A Commando Platoon was then established within the Demonstration Regi-
ment. The construction of & battle training course was completed on 15 November 1942,
at Fssy Gep on the Fort Knox reservation.

The course included practical instmection in street and woods fighting, techniques
of fighting from roof-top tp roof-top, methods of entering and searching building, and
detonating booby treps. Hend-to-hand fighting was tasught to develop body muscles and
coordination., In the "infiltrestion™ portion of the training, soldiers were accustomed
to the noise of battle end the sensation of advancing under fire, and teught to visua-
lize cover and concealment afforded by terrain. Tmall srms firing at renges of under
fifty yards was practiced, to develop quick-thinking action when there were surprise
targete and poor visibility. Soldiers were taught to fire the tommy gun; rifle and
other wespons from the hip. The training course was given to all officer candidates
end students in the basic tactical or company officers' course. In April, 1943, its

operation was teken over by the Tactics Department, and the cadre unit waes renemed the
"Assault Detachment. "

As the battle training courses in the Replscement Training Center snd the ammored
divisions were developed in 1943, the need for the School battle training course no
longer existed. In July, 1943, béttle training for officer candidates was abolished
during the regular course snd instead, the newly-graduated second lieutenants were sent
to the Armored Force Replsacement Treining Center for four weeks of battle training
work. In August 1943, the entire School battle treining progrem wes curtailed end then

sbolished, leeving the School free to concentrate upon training 'specialists and
techniciana,

Administrative and Special Problems

In the early days of School operation, considerable trouble was experienced with
the caliber of students being sent from the field. Often a commanding officer looked
upon hi'® quote as a besutiful opportunity to exile his undesirables to a "reform
‘sehool. ™  Company commanders were anxious to retain their best personnel. Therefore,
educational and sptitude requirements were instituted for the verious School courses.,
These requirements were supplemented by an explanatory personal letter from General
Devers to hie divisional and separate tank battalion commanders. 18 These measures re-
sulted in a measurable improvement in the quality of 'students. No further difficulty
was experienced in ‘securing cspable tactics instructors who had hsd either troop duty
or combat experience. The demands of the theaters of operations were primary, and the
School suffered at first &s a result. This problem was -gol¥ed by assigning to the
School wounded and limited service officers with combat duty.

One of the valusble contributions to tactical knowledge made by the School was the
development of a traveling tacticel tesam, which presented tacticsl problems snd their
solutions to the various field units of the Amored Force by means of map exercises.
‘Ateam of officers presented an srmored division :eitustion end spplied the problem from
the standpoint of the combat commander, the commander of & reinforced battalion, and
the various 'supply and administrative agencies of the division. As & result, closer
coordination was established with the field units, and unit commanders and their staffs
beceame indoctrinated with current changes in the technique of amored operations.
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It is no exaggeration to ‘state that General Henry built the ‘Armored Force Schaol
into an institution which gained a world-wide reputation. Other branches of the ammed
services and friendly foreign nations masde frequent use of its facilities. Included in
the first class which entered on 4 November 1942, were ten enlisted men of the United
States Marine Corps. Marine officers snd enlisted men have taken tactics end tenk
maintenance courses regularly since that time, as have men from other branches of the
armed services. Groups of Canadien officere end enlisted men have been represented in
many of the courses of the Tank Department. 19 Chinese, British and Australian officers,
as well as officers from many South American nstioms, also studied at the School.

Close lisison was mainteined between the School snd private industry. In eddition
to the occasional courses students teke at industrial -plants, a limited number of
civilien specialists have been employed in the various departments. Genersl Henry
viaited Dearborn, Michigan, in late.August 1942, to discuss the training of fifty
school instructorse in the maintenance of Ford engines for the Medium Tank M4A3, Ford

equipment wae subsequently shipped to Fort Knox, end the Ford Motor Compeny furnished
instructore for the special task.

By Jenuary, 1943, the operating personnel of the School had expanded from the
original cadre of some 155 officers esnd men to 9,081 officers end enlisted men., Of the
School's more than 500 buildings, 67 are used for instructional purposes slone. As of

31 August 1945, the School had received, trained and graduated 77,353 officer and en-
l1isted 'students,

Col. Joseph A. Holly of the Armmored Force Board was promoted to brigadier generel
on 18 March 1943, and succeeded General Henry, who beceme Commanding Generel of the
&0th :Ammored Divieion, as Commandant. His background es an inetructor at the Infantry
Tank Schools at Fort Meade and Fort Benning, and the intimate knowledge of armored
vehicles he gained while working with the Armored Force Board quelified the new Com-
mandant for his post. General Holly hed previously served as Director of the Tank
Department of the Armmored Force School. Shortly after the new Commandant took office,
his predecessor said of him: -'"He knows as much about tanks end tenk engines as any
living Mmerican, "1

General Holly's background and experience as instructor in other 'serviee schools
and hie ability to learn end understend the mechanicasl side of things, aided  in-re-
quiring instructors to perfect their lecturees and improve their teaching technique.

The mechenical ability of General Holly kept the Armored School continually studying
new modificatione and new means of perfecting maintenance procedures. His personality
end knowledge of trainipg methods improved theé 3chool as a place to work and learn.
Much of the ocredit for perfecting the Armored School's instruction and promoting better
relatione with amored units in other armies should be given to General Holly.

~ The administrative strueture of the School wes reorgenized end the position of As-
giatant Commendent created. This post, initially filled by Colonel Charles S. Johnson,
hed charge of inmstruction in the Academic Group; ‘supervised testing, reference books,
end instructional matter, inecluding the instructional departments, end Training Liters-
ture Department. .

Following Genersl Holly's aessumption of commend of the School, the Gunnery De-
partment was reorgenized snd Col. Andrew P, (O'Meara -assigned as director, together with
geversl other officers who formerly served with the Artillery Section of Armored Force
Headquarters who were sssigned as assistent instructors. This reorganigation was ef-
fected in order to develop stendardized methods of tank gunnery, which had become one
of the most importent aspects of tank warfere, and to provide high quality instruction
in thie subject in the School. It was primarily through the efforts of Colonel O'Mears
and Major Ruth (later Lieutenent Colonel) that Tank Gunnery Manusl 17-12 was revised
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and published on 10 July 1944, snd the deveiopment of s tank crew gunnery test pub-
lished by AGF and specified as a POM requirement. This tank crew gunnery test proved
to be invalusble from the tank gunnery standpoint. For the splendid resul¥s achieved

in the development of the gunnery phase, both Colonel O'Meara and Major Ruth were
swarded the Legion of Merit, '

The question of training tank crewnen in what was called a secondary mission for
tanks as artillery was highly controversisl. General Gillem and General Shugg, the
Artillery Officer of Armored Commend, were very much opposed to -this training on the
basie that first of all there was not sufficient time to completely train a tank gunner
in hie primary mission; secondly, that training tanks ss artillery wss exceedingly com-
plicated and lastly, it would tend to shorten the life of the gun tubes and consequently
make direct fire gunnery inaccurate. The Ammy Ground Forces nevertheless directed that
all tank crewmen would be trained in their secondary miseion as artillery after com-
rleting their trasining in their primary miesion a8 tenks. This training proved to be
beneficial as tenks were sometimes used &8s artillery in combat, although it was pointed
out by many officers that emphasis on this type of trelning tended to meske the tankers
less ageressive and less desirous of closing with the enemy.zs As combat experience
with this training beceme available, Genersal Shugg wrote: 'Two situetions have been
reported when tank companies of sepsarate tank bettalions were employed as artillery on

en artillery mission. Both mission were under the supervision of artillery observers
and were successful. "

Successor to Generel Holly &s Commandsnt of the Amored School wes Brig. Gen. Peaul
M. Robinett, essigned February 27, 1944. General Robinett had been previously 'sta
tioned at Fort Knox as commander of an amored regiment in th'e 8th Ammored Division end
later commanded the 13th Armored Regiment of the lst Amored Division oversess. His
militany background ineluded perticipation in the expedition to North Africa., During
the operstions ineident to that expedition, he commanded a sub-task force of Combat
Command '"B", which landed at Mersa Bou .Zedjar and captured the important air field of
La Senia. 1In coordination with epother task force, General Robinett's command then

ssssulted Oran and ceptured the city. Tt wae through his headquarters that the sur-
render of the French fleet was effected. <>

As & result of s severe wound in the leg by artillery fire, Genersl Robinett was
evacuated to hospital's in North Africa and eventually by way of Fngland returned to
Merica snd his assignment as commandant of the Ammored School. For his dietinguished
combat service he was awsrded the Distinguished Service Medal, French Legion of Honor,
and his second Frenéh Croix de Guerre with Palms.

General Robinett's combat experience end personal command of combst troops with
the 1st Armored Division gave him & background for giving the students the beckground
of combsat experience which they needed to perfect their ability as armored personnel.
He injected into the courses, through his instructors, the benefits derived from actual
combat and practicel experience which made the courses more interesting and gave all
students first hand infomation concerning combat.. He required the students to spend
additional time in learning other wespons snd other things which the School hed to of-
fer while they were present for a given course. His interest in publishing new field
manuals and training memorandume based upon hie experience without s doubt saved the
lives of meny of our soldiers snd enriched the teeching of the Sehool.

During General Robinett's administration of the Ammored School it was deemed
necessary by Army Ground Porces to shorten the length of courses at service schools
end a revisioa of the courses offered to both enlisted end officer personnel of the
Sehool was initisted. 28 At the time, (August 1944}, the status of training units in
the United States required that personnel from tactiesl units not be sbsent from their
units for an extended pericd of time to sttend ‘service schools. Accordingly
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recosmendations for the reduction in the lsngth of courses was submitted by the Armored
School to include & three week reduction in the gunnery subcourse for officers' ad-

vanced courses and reduced the tactics subcourse for officers to a period of five
weeks,

The problem of cresting better coordination in tank-infentry operstions was a
matter given serious thought and constsant attention at the Armored School. Reports
from all theatres indicated that more end concentrated effort was needed in training to
equip troops with these essentials. The commanding general of the 84th Infsntiry Divi-
sion wrote: '"We have worked constantly with armor, esnd with no training in the U. 8.,
it was hard to receive our training on the battlefield. I cannot stress too much the
sbsolute necessity for combined tank-infentity training even in replacement training
centers, We have worked with the 2nd, 3rd, 5th and 7th Armored Divisions. They are
all excellent units, but it is difficult to teach infentry-tank tactics actuslly on the
battlefield. We now have our own tank battalion, and I spend every available minute in
training my infantry to operste with tanks. n28

As e result of such reports snd the evident need for training in this specialized
teamwork, a board of officers (members of the Armored end the Infentry Schools) was
eppointed on 23 Merch 1945 to ‘study end enalyze instructionsl matter perteining to
tank-infantry tactica. 29 This board was reconvened on 1l June 1945 with a view to
meking recommendations for the revision of FM 17-36 which would clearly snd concisely
specify infentry-tank tactics and teehnique.zl’o The board of officers found that there
existed at the Armored School and the Infantry School a different interpretation of
amall unit eattachment snd employment of tanks and recommended: "that ™M 17-38 and its
Supplenrent No. 1 should be immediately revised, clarifying the fundsmentela of esmall
units infentry-tank cooperation snd coordinstion." Also recommended was a chenge in
Teables of Organization to include 2 battalion of tanks organically in each infantry
division and a compeny of tenks orgenicelly in each infantry regiment. No other point
of disagreement was diacovered by the Board. 31 :

Probably the greatest reflection of ever chenging doctrine was seen in the Taetics
Dep artment in the constent addition to its courses of study of new and varied tech-
nigues of warfare. The demonstrated successes in the Pacific area of the 713th Tank
Battalion with the armored flame thrower made mandatory the inclusion of a course to
train teams in the operation of these devices. Lack of eample information, except in a
very technical sense, made early effort of dubious velue. This was corrected as in-
structors learned from reports the methods being employed succesafully in the Pacific.32

Reflecting e need disclosed by combat reports, sn Air Support course was added in
May 1945. Since eir support is prediceted upon close cooperstion between the air end
ground units, it was obviously necessery that ground units have a thorough understand-
ing of the capebilities and limitations of the air am.  Direction of aireraft to ter-
gets by air officers on the ground did not limit the ground foreces responsibility in
mearking tergets and identifying their lines and flenks by penel markers end other pre-
arranged signals. All 0CS end officer classes were instrgsted in ur-gmund operations
-snd plana were made for augmentation of this type course.

A 80", 800 million cendlepower Generel FElectric Searchlight was added to the
Teactics Department Night Operation Demonstration during February 1943. Effects were
demonstrated by placing the ‘searchlight in defilade in order not to expose the light
source while giving @ horizontal beam of not more thean 3 degrees elevation and measured
illuminstion equal to one-helf moonlight.  This light could provide direction for
attacking troops, and immunity to enemy observation_because of the brillient horizon
they faced. Another practicsble use of searchlights was gained by their reflectdion
off low clouds resulting in full moonlight for work projects, movement of supplies, .
removel of mines, eto. Though of limited epplicetion, the use of searchlights merited
further study. 34 ’ :

- 69 -

RESTRICTED



RESTRICTED

Every effort wes made to present tecticel instruction to students of the Tactics
Department in such & manner &s to clearly point ‘out sound temk and infsntry tactical
principles. A final phsse of tactical.training in tectice department courses included
emphasis on totel integration of the tank-infantry-artillery teem, supported by air and
navel bombardment under the subject: "Combined Arma."™ With the end of the war in
Furope, the Tactics Department undertook a major chaengeover in all of its units of in-
struction. FEvery unit of instruction was re-written, redrafted, end studied from the

.viewpoint of fitting students going through the School to perform effectively in combat
sgainst the .Tapaneae.35

With the end of the war sgainst Japen, specialized instruetion in Jepenese tactics
wes eliminated, and unite of instruction were being revised to incorporate the tectical
lessons learned by both American and foreign armies in all theaters of the current war.

At the time of the introduction of the new tank, the M28, courses were conducted
at the Armored School by the Armmored Force Bosrd, and members of the instructionel
staff attended the courses meking evaileble to the school 2 trained staff of instrue-
tors when courses of study opened. 58  The intricacy of the torgmatic trexsmission wes
vividly disgrammed to ‘students through the use of plastic running models thue reducing
the difffoulty of grasping the fundamentals of the trensmission. The success obtained
with plastic aide proved the velue of the plastic aid section, &nd at the end of the
war the section was busy designing additionsl saids.

On 2 September 1945, Msej. Gen. Hugh J. Gaffey replaced Genersl Robinett as the
fourth Commandant of The Armored School. General Gaffey's experience in armor, first
with General Ven Voorhis and General Chaffee, as Combat Commander, 2nd Ammored Division
in the invasion of French Morocco; Chief of Staff, II Corps under Generel Patton in
Tunisia; Commender of the 2nd Armored Divieion through the Sicilisn Cempsign; Chief of
Steff, 3rd Amy under General Patton during the march across France; Commander of the
4th Armored Division during the femous breskthrough to relieve Bastogne in the Battle
of the Bulge snd Commander of the XXIII Corps gave him battle experience unsurpassed
by any previous commandant. Genersl Geffey's ability and combat experience left
nothing to be desired in the qualifications of a new commandant to reorganize the Ar-
mored School, re-drafting the courses and preparing for peace-time operation.

To represent fairly the breadth and scope of problems Bolved by the tactics and
other departments of the Armored School would be en undertaking difficult within the
cover of one volume, but it cen be stated with assurence that the Armored School, in
its production of armored end mechenical minded troops well schooled in the basic and
advanced lessons of battle, took second place to no other service sehool in its re-
quirements of efficiency and the standard of training demended of its students. Geared
to roll some 35,000 students off its humen essembly lines each year, the Amored Force
School was constructed smd equipped at a cost of some $20,000,000.00. At the end of
hostilities of War War II, the School had seen 79,290 enlisted men and 581 foreign

‘students pass through ite ehops and classrooms, and from its OCS had commissioned
11,852 second lieutenants.
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Chapter IX

TRAINING

Armored Force Replacement Training Center

The Armored Foree School and Replacement Center was established on 1 October
1940, 1 Brig. Gen. Jack W. Heard® became its first commnding officer of 15 November
1940° and the first trainees started arriving in February 1941. In line with the War.
Department policy, it was redesignated the "Armored Force Replacement. Training Center"
in April 1941.% '

These simple, factual statements do not reveal the worries and struggles accom-
ranying the establishment.of the Replacement Center, A mechanism had to be set up to
provide replacements for armored divisions and GHQ tank battalions; studies had to be
made in personnel, battle loss replacements and technical specialists; officers had to
pore over tables of organization and equipment; the training program had to be mapred,
and competent noncommissioned and commissioned personnel assigned to administer it;
and above all, the bulldozers had to get busy on the terrain for there was the problem
of literally building from the ground up.

The construction and engineering problems which delay most. new organizations,
geemed even more complex in the Center. The training areas and drill fields alternated
betweeen ankle-deep mud and choking dust, It was with a great measure of truth that
General Devers later said that troops and vehicles that could masger the terrain of
Kentueky "will be able to take it anywhere under any conditions."

Before the first selectees had come in, trained cadres of officers and non-
commissioned officers had been assigned from the existing divisions, supplemented by
regular army and reserve officers. The biggest mass movement of cadre was authorized
on 15 January 1941, when the 1st amd 2nd Armored Divisions were directed to-transfer
80 reserve officers (48 of whom were captains) and approximately 1,000 enlisted men to
the Replacement Center. ' :

The initial training scheduls eallpd for a 12-week basic course (later extended
to 13 weeks, and then to 17 weeks} and for 38 compantes of 280 trainees each, Three
companies constituted a battalion, and four battalions composed a group. The groups
were originally made up as follows:

s

First Group

10 light tank companies
2 machine gun companies

Second Group , o
4 medium tank companies

2 reconnaissance companies

5% field artillery companies

i field artillery company (antitank)

Provisional Third Group (Discontinued 9 June 1941) .

4% Armored infantry companies (rifle)
1 Armored infantry company (antitank)
1 Armored infantry company (heavy weapons)
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Provisional Third Group (Discontinued 9 June 1941)

Armored engineer companies
Armored signal company
Armored ordnance company
Armored quartermaster company
Armored medical company

o

Within 11 weeks after the arrival of the first selectees, General Heard was super-
vising the preparation of 5,431 enlisted men for service in existing armored units and
those yet to be activated., By 3 September 1941, when General Heard relinquished command
of the Armored Force Replacement Training Center to become Commanding General of the
Fifth Armored Division, there were 7,469 trainees in the Center.

The original training program was divided intp two phases. The first phase was
devoted to basie subjects such as infantry drill, calisthenices, tent pitching and other
fundamentals. The second phase, which started about midway in the trainee's ¢ycle,
was spent in more specialized training with reference to the needs of the Armored Force.
For example, it was originally computed that 31 percent of the men were needed as
light tankers, 3 percent,were needed as medical personnel, etc.; and they received the
requisite training to fit them for their duties when they graduated tp their divisions
or tank battalions. After the completion of the training peridd, specialists often
went to the Armored Force School for additional training; with the establishment of
the Officer Candidate School in mid-1941, exceptional trainees often went directly to
OCS; other were retained at the Center as cadre instructors; amd the remainder of the
graduates of the Replacement Training Center went out to take their places in the
armored divisions or tank battalionms. '

Because of the highly technical nature of the work performed by specialists in the
armored divisions, repeated efforts were made to restrict incoming selectees to high
school graduates. Although the Armiy Air Forces was successful in getting a large per-
centage of Group I selectees (those with Army General Classification Test. scores of
over 130}, the Armored Force could never guarantee that their selectees would be that
high in mental caliber. Quotas of particular tyres of specialiste were evolved with
the .reception centers, yet the Replacement Training Center never solved the prablem of
securing a minimum mental standard. In view of these facts, the success of the Armored
Force training program is even more remarkable.

In the summer of 1941 several changes were made in the original training program
Over the strenuous proteste of General Chaffee and General Scott, training of Armored
Force replacements for infantry, quartermaster, signal, medical, ordnance and engineer
components was assigned tp the replacement centers of those arms and services. Orig-
inally all of these recruits had been trained at Fort Knox in the provisiohal Third
Group. Theoretically, the Armored Force could marshal some powerful arguments for the
continuance of thie system. Training all replacemente under Armored Force supervision
gave selectees a certain esprit de corps from the start, Manv weapons and vehicles
which were the organic equipment of Armored Force units were not used by non-armored
units, and General Heard contended that many of the branch replacement centers could
not adequately train in the care, use and maintenance of such equipment.e General
Heard argued that reallocation of weapons and equipment. peculiar to the Armored Force
to the other centers would violate principles of economy of equipment., It was urged
that, with inestructors at the Fort Knox Center having intimate contact with Armored
Force doctrines and procedures, training in the Center was based on actual field needs
rather than scademic principles. Delays end additional administrative load were pre-
dicted if the new system went into effect. It was pointed out that coordination and
teamwork, featured by day and night exercises of the combined arms during the last week
of training, would have to be discontinued.
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The telephone wires to Washington hummed with protests. General Scott, a life-
long exponent. of combined arms training, went to bat for training of all replacements
by the Armored Force.? Gensral Chaffee sent his staff members to visit each of the
replacement. centers of the other arms, and with one exception they reported that train-
ing would be superior if conducted at Fort, Knox. The Chief rose from his sick bed to
make a personal appeal tp General Marshall, urging that replacements_should be prepared
to join Armored Force unitg ready for duty without, further training.

It was directed on 26 August 1941 that the Armored Force hence-forth tyrain only
™ gtrictly armored elements™ {(tank and armored reconnaissance unita).ll Despite
strong arguments mustered by Armored Force leaders, the new plan proved superior from
an over-all standpoint, Highly technical equipment was needed for Ordnance and signal
trainees, for example, and it.was not sound to duplmate the work of other training
centers,

Battalion by battelion, the new method was put. into practice in the last three :
monthe of 1941, and beginning early in 1948, field artfllery units were withdrawn from
the Armored Replacement Training Center. The new system worked more smoothly, and its
operation was aided by frequent, vigits from revresentatives of the replacement. training
centers of other branches, as well as inspection trips by Armored Force officers,
Frequent corresvondence and suggestions also aided the ogher replacement treining
centers with their task of meeting Armored Foroe needs.

Throughout 1941, all phases of training were hampered by the lack of equipment,
In the opening months, the Center did not possess a single tank; thé only availeble
vehicles wers those bérrowed from the 1st, Armored Division. When the loen was made,
there were never enough vehicles to go around, end morale sagged as scores of men waited
‘their turn to get, at the controls.  As late as July 1941, although the Center had been
authorized 32 medium and 100 light. tanks, none of the formar and only 27 of the latter
were on hand. There were few training aids.  Obstacle. courses, sand tables, range
estimation courses, chartg and posters had not yet been provided.

Col. (latei Brig. Gen,) Thompson Lawrence assumed command of the Center on 3. .
September 1941, and on 27 October the new Third Group was activated. The First. and
Second Groups, comprising a total of 12 battalions consisted primarily of light. eand. -
med{ium tank companies, while the Third Group of six additional battalions trained re-
placements for reconnaissance companies and platoons, assault, gun troops and platoouns, .
and mortar platoons. . A year later the groups were reorganized, the First Group be-
coming a reconnaiiiance and support weapons group, the Second and Third being devoted
to tank training. In September 1943, training of replacements for mechanized Cavalry.
recohnaissance units was dicontinued at, the Center. Thereafter, all groups concentrated
their energies upon light and medium tank training, with a proper proportion of Morta.r
‘and Assault. Gun' training in each battalion.

One of the most successful programs instituted after General Lawrence topok ower -
control of the Center was the Qfficers’ Orientation School, to introduce newly-assigned
officers to the tamctics and technique of the Armored Force. Lt. Col. Henry C. Newton
: (later Brig. Gen.) inaugurated and directed the school which was familiarlvy known as
"Newton’s College.” The first class was graduated 27 November 1941, During 1942, ‘as
the number of reserve officers decreased, OCS alumni stationed at the Center also took
the course. It was not. untll February 1943: that virtually all newly—assigned officers
had Armored. Force backgrounds at, the time of their assignment,  In that, month, there-
fore, having completed itp mission, the Officers’ Orientation School wags disbanded.

A second program in 194é was less successful. After the attack on Pearl Harbor
the War Depagtment. considered it, necessaxy to eend replacements to divisions more
rapidly than had been possible under the 13-week system. On 5 ,Tanuary_ 14, it was

.
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directed that the cycle be reduced to 8 weeks. 18 Almost immediately it was seen that
the shift was'a serious mistake in cutting valuable training, and the experiment was
abandoned three weeks later in favor of the 13-week cycle. °

On 5 August 1942 command of The Armored Replacement Training Center was given to
an officer who was presently to become the fourth commanding general of the central
armored headquarters at Fort Knox. This was Maj. Gen. Charles L. Scott.l’ Commissioned
in 1905 in Cavalry, General Scott served with various Cavalry units and as an instruc-
tor in The Cavalry School, in the office of the Chief of Cavalry. Promoted to permanent
Brigadier General on 1 May 1940 and to temporary Major General on 1 October 1940, by
1942 he was a senior in armored experience, as well as in length of service. Since
1936, when he assumed command of the 13th Cavalry (Mechenized) at Fort Knox, he had
been continuously associated with armor, with.the exception of a tour of duty on the
'War Department General Staff from 1 October 1939 to 2 July 1940. After the formation
of the Armored Force in 1940 he had successively commanded the 2nd Armored Division and
the I Armored Corps, and had bsen designated as an observer of British armor in North
Africa. General Scott thersfore brought to the Center a wide variety of expsrience.

MAJOR GENERAL CHARLES L, SCOTT
"Discipline and Teamwork™
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With a lively appreciation of the tempo.and strain of modern warfare, General
Scott emphasized in training that "... to survive in battle against a highly trained
and physically fit enemy who revels in killing, our men must learn to endure great
hardship, hunger, thirst, loss of sleep, and still remain physically and mentally
alert ..." He concluded this statement of his views with a maxim that, became legend-
ary: ".,.Kill first or be killed." '

Discipline and teamwork were two ideals which General Scott constantly preached
and enforced in the Center. He demanded alertness in training and secured it by daily
unannounced trips through the training areas. One of the early improvements he secured
was the training of a tank crew to be interchangeable, so that if one man became a
casualty the team could continue to function smoothly. He stopped hundreds of trainees
and asked two questions: '"What can you shoot? What can you drive?™ If the angwers
showed a lack of training, nightfall might see a new company commander. General Scott
insisted immediately that training should toughen the recruits to a greater extent,
both physically and mentally. '"Our soldiers must learn to kill without compunction, and
if possible even get a little fun out of doing it," he said on several occasions. He
eracked down on AWOL and venereal disease, imposed stringent penalties, snd encouraged
the cooperation of the trainees in rgducing them; during his regime he cut these evils
to infinitesimally low percentages. He instituted the regular 25-mile hike with
pack as part of the regimen of both officers and enlisted men.

Before General Scott arrived, 12 July 132, specialist schools had been established
to prepare soldiers with marked ability or aptitude for particular Armored Force re-
sponsibilities. The Clerical, Supply, Radio Operator, Auto Mechanic and Tank Mechanic
Schools, and later the Motorcycle Mechanic and Armorer Artificer Schools, were set.up
generally for five week courses coming in the -¢losing phases of a trainee's basic
training. A second echelon motor maintenance school opened at the Center on 5 April
19473. These schools were not intended to supplant courses in the Armored Force School,

but successful students became eligible for more advanced training in the Armored Force
School,

General Scott wanted to develop supporting troops that could fight if necessary,
and above all, be accustomed to battle conditions and know how combat troops actually
funictioned. Therefore, commencing in March 1943, all specialists with the exception
of cooks and mess sergeants were given a minimum of six week's basic training, plus
two weeks of vehicular and driving instruction and two weeks of bhattle training. Cooks
and mess sergeants were given six weeks of basic training, along with one week of ve-
hicular and driving instructions ‘and one week of battle training.lg This was further
changed in May 1943 to a categorical ruling that seven full weeks of basic training be-
came necessary for all soldiers before they were placed in the specialist olass. , In
addition, all SpSCla.listB were required to complete driving instructionms, wegsons in-
structions, firing for record, and completion of the battle training course.

One of the noteworthy changes instigated by Gemeral Scott was the inauguratiom of
centralized instruction. Prior to November 1%2, all types of training -- with the
notable exception of the specialist courses -- had been directed by the officers and
noncommissioned officers of the several companies under the supervision of battalion
commanders. After 12 November, instructions were given by teams of experts in each
group., The centralized plan had the great merit of improving standards of instruction
at the Armored Force Replacement Training Center in view of the fact that teachers
perfected their knowledge of weapons, vehicles or general aubjects, instead of dis-
seminating scattered information on many topiecs.

The able Plans and Training Officer of the Center pointed out that "The Army is
the only educational institution where a student 'goes to school' under one instruoctor
who is supposed to train him in all subjects." He pointed out that a team system
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would insure the selection of qualified instructors before they were put on the team,
provide a more uniform method of instruction, economize instructors, be easier to
control, and allow the use of more limited service officers as company commanders to

teach the "organizational subjects™ -- such as tent-pitching, display of equipment,
inspections, etc.

The original plan of centralized training went too far in one direction in that it
did not take into account the basic training of the individual soldiers. There was a
crying need for closser contact between the cadre personnel and the trainees, so that
recruits could be checked on fundamentals in the early stages of their training. Col.
Ralph I. Sasse suggested a plan which combined centralized training with the advantages
of early personal attention to the trainees. Upon Colonel Sasse's recommendation, the
first five weeks of basic training were decentralized to the companies and battalions,
and for the balance of the cycle a centralized system was put into effect.1

In October 1943, the best features of the centralized and decentralized systems
were combined; and training in the Center, exclusive of battle training, was divided
into five major categories: subjects taught under company or battalion directionm,
small arms taught by the Weapons Department; heavy weapons, by the Center Gunnery De-
partment; driving and maintenance, by the Vehicle Department; and map reading, sani-
tation, first aid, communications, and tactical training of the individual soldier in-
cluding special battle courses, by the General Subject Department. With the reduction
of specialist training in the Center, instruction of radio operators was taken ovsr by
the General Subjects Department, and that of auto and tank mechanies by the Vehicle
Department. The separate specialist schools were eliminated, with the exception of

the Bakers and Cooks School which operated under supervision of the Fifth Service Com-
mand, Army Service Forces.

Battle Training

The value of seasoning green troops to the gsounds and excitement of actual battle
has long been recognized. General Scott thought of the idea during World War I while
in command of troops of the Philippines. Using methods which were primitive, according
to modern standards, he tried to accustom his troops to noise and nervous shock prior
to being subjected to live ammunition. On several occasions the War Department urged
a similar program.23 1 August, 1941, a "Battle Noise Area" was in operation im the
Center, with eighteen explosive charges controlled and Fired from central points as
troops advanced through the areas. 4" The effect of machine gun fire was simulated by
phonograph records. The experience of the British in training their commandos, and his
North African observations, convinced Gemeral Scott that he should develop and expand
the idea he had used in the Philippines twenty-five years before. The drive to organ-
ize battle training was started by General Scott in September, 1942.29

General Devers gave the Center the green light on its scheme on 1% February 1943,
and battle training was started a month later for training 6lasses in their thirteenth
week. The entire program was built around subjecting the soldier to conditions of
physical and psychological tension. Whistle bombs, smoke, tear gas, barbed wire,
demolitions and overhead fire all played their part in teaching coordination, alertness
and presence of mind. The original battle training program was one week in length,
consisting of six phases, as follows:

a. Combat Driving. Over various types of terrain, the crew functioned as though

in combat, with the vehicle commander designating targets to be taken ynder simulated
fire by the various weapons.

b. Tank Crew Training. To stress coordination, special emphasis was placed upon
ecrew drill, inter-phone communication, dismounted action, turret control and fire
- eontrol.
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""SEASONING GREEN TROOPS TO THE SOUNDS
AND EXCITEMENT OF ACTUAL BATTLE."

¢. Tank Crew Firing. Tanks moved on an irregular course at varying ranges and
speed, and they were brought under fire by crews in stationary tanks, using subcaliber
firing devices to save ammunition. This type of firing was designed to emphasize
driver-gunner cooperation and the necessity for fire and movement from either hull or

turret defilade. Prepared demolitions were employed to simulate antitank mines and
artillery fire.

d. Close Combat Firing. With silhouette targets exposed for only a few seconds
at a time, men were taught to fire small arms at close range, without use of sights.

e. Booby Traps, Grenades, Reconnaissance. In the first part of this phase, booby
traps were constructed, installed and camouflaged by two platoons, which then changed
areas and attempted to detect and neutralize the traps constructed. In the second part,
‘small groups were directed to travel by map and compass over selected routes, recon-
noitering and sketching their observations.

f. Miscellaneous Training Area. This phase included field expedients; loading
and unloading armored vehicles from flat cars for transportation; the negotiation of a
gassed area through barbed wire, brush and water holss; the "infiltration course™ to
teach men the correct methods of advancing through barbed wire and over normal battle
field obstacles with bullets whizzing over their heads; and the twenty minute obstacle
course with the usual 9-foot walls, rope-swinging, ditches and embankments. Each night
the troops undergoing battle training went into bivouac, providing their own local
security and patrols. One night during the period they went on a vehicular march,
going into bivouac during hours of darkness and moving out before daybreak.

PO
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With characteristic vigor, General Scott took a personal interest in the success
of the program and soon became convinced that it should be expanded. On 10 March 1943,
he recommended that a seventeen week schedule be established at the Center, the last
two weeks of which would be devoted exclusively to battle training.26 Col. Harvie R.
Matthews, Executive Officer of the Center, took the plan to Washington in May 1943 and
secured approval to extend the cycle to 17 weeks.

A further addition to the battle training program was made when it was directed
that officer candidates graduating after 22 May 1943 be assigned for a month's duty in
the battle training area. This not.only gave the new second lisutenants additional
battle seasoning_,2 but it also enabled them to become adjusted to their new
responsibilities.

After the battle training program had been extended to two weeks, the following
phases were instituted:

Hours

1. Field Expedients . 5
2. Infiltration, Close Combat and Street Fighting Courses 10

Carbine firing concurrent (5)
3. Dismounted reconnaissance problem;

terrain appreciation 10
4. Demolitions, Mines, Obstacles : 10
5. Individual Tank Crew Problems 10
8. Self-Preservation 10
?. Decontamination 5
8. Camouflage ' 5
9. Battle Firing 20
10. Crew Drill (Concufrent) ' ()
11. Anti-Aircraft Firing 5
12. Sub-Caliber Firing; 37mm and 75mm

Sub-Caliber .30 (Concurrent with .

Anti-Aireraft Firing) (5)
13. First Echelon Maintenance of Vehicles

Used in Battle Training 20
1l4. Tactdical Distribution of Supplies

{Concurrent) : (10)
15. TUse of "C", "D", and "K" Rations

(Concurrent) (15)
16. Bivouacs, Night Security,

Night Movements (Night Hours)

Among the sidelights of the training at the Center was the institution of a "Nazi
Platoon™ to stimulate slertness among the trainees. This group wore German uniforms
and insignia and operated as the enemy. They conducted frequent day and night raids
on bivouasc areas, assembly positions, disabled vehicles, patrols and combat groups.
They practiced battlefield deceit and trickery to demonstrate the false actions Ameri-
can soldiers might confront, Led by German-speaking officers, they shouted commands
and instructions to each other in German to familiarize trainees with the German ex-
pressions common to the battlefield. Using flares, explosives and booby traps, the
raids by the "Nazi platoon," and the wired concentration camp tggy maintained for
prisoners, constituted a form of battle inoculation in itself.

Despite the increase.in the training cycle secured during May 1943, General Scott
was convinced that, trainses needed more squad, platoon and crew training before being ready
for battle. Whereas individusl training was stressed at the Center, he felt that they
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were not fully equipped for combat unless they had a chance to operate as members of
armored vehicle crews, platoons and even larger units.

Inasmuch as the 20th Armored Division had been training cadres and battle loss re-
placements, General Scott recommended that its work be coordinated with that of the
A.F.R.T.C. through additional training by the 20th Armored Division in platoon and com-
pany operations and cooperation with other arms, L Feeling that combat divisions
should not be slowed down by tradning replacements, Army Ground Forces concluded that
the replacement training centers should bear this burden.

The Armored Replacement Training Center was authorized a 22-week cycle and an ex-
pansion of about 50 percent up to a maximum capacity of 22,500 trainees. The 22 weeks
was designed to includs 17 of actual training, one week each at the beginning and end
of the oycle for filling companies and shipment, two weeks for processing, and one week

for completion of furloughs. The new program suthorized five training groups, four
tank and one reconnaissance.

Revision of War Department estimates for output of all replacement training cen-
ters, however, called a halt to expansion plans. In September the Armored Command was
informed that the Armored Replacement Training Center's total authorized capacity was
to become 12,300 trainees instead of the 22,500 envisioned in July. Curtailment, rather
than expansion, became the order of the day, and this revision resulted in the Center's
returning to a three-group system. The increase in the training cycle_to 17 weeks of
actual training, however, was in no way affected by the new directive.

A new Mobilization Training Program was completed on 24 July snd sent forward to
Army Ground Forces on 3 August for approval. " In November 1%3 the Center was operat-
ing in accordance with a subsequent. revision, designed to incorporate these changes,
which was submitted for approval on 1 October.>d

The new training program comprlsed eight weeks of basic training, seven weeks of
technical and tactical training, and two weeks of battle training. In the old MIP it
was explicitly stated that unit tactical training would not extend beyond the platoon
except. for marches, bivouacs and demonstrations. The new program provided for 16 hours
of company training in the technical and tactical phase; instruction of the tank crew
within the orew, section and platoon; and in battle training the duties of the platoon
within the company were stressed. Combat principles formerly taught and practiced "up
to and ‘including the platoon™ were oxtpnded to include the company. Battle training
was revised tp cover larget unit and team problems.

Throughout its develomont. the Replacement. Training Center operated under the
general guidance and direction of higher headquarters. Prior to the organization of
Ammy Ground Forces, most of this general direction came from G-3 of the War Department
General Staff, which passed on the mabilization training programs for the Center. This
task was later taken over by Army Ground Forces, In keeping with general policy, the
Center Mobilization Training Programs were drawn up in accordance with the g_eneral
training directives of the Army Ground Forces and the Armored Command G-3.

. Among the problems of the Center were a lack of sufficient ammunition, a shortage
in personnel overhead, and, when equipment started to come in greater quantities, a
lack of adequate maintenance facilitjies.” The maintenance problem was always more acute
in the Center than in 3;’ armored division, as equipment was driven constantly by in-
experienced pqraonnel. " It became even more acute after November 1942, when instead
of training ane ‘driver and one gunner per combdt vehicle, all members of the car orew
were trained to .operste the vehicle and weapons. Following an investigation in Decem-
her 1942, the Inapector Gemeral of the War Department reported that the delay in re-
‘pairs was due to 8- sbortase af shop space and personnel, and that the average percent-
aga af diagbuitiea m in axqgass of the average of the army as a whole. 32 Three

-79 -
RESTRICTED



RESTRICTED

additional ordnance companies were provided for the Center in May 1943, to alleviate the
problem of maintenance.

The Arvmored Force Replacement Training Center up to 1 September 1945 had received,
trained and processed close to 168,228 recruits, exclusive of discharges and transfers.
Slow in getting under way, and laboring under many difficulties, the Center went through
many changes in organization, in training programs, and in supervisory personnel. Dur-
ing early 1943 a new spirit started to pervade the Center, as General Scott started to
drive home to the trainees the "kill or be killed" psychology. With the inauguration

of battle training and the lengthening of the training cycle, the Center passed into a
new state of development.

When General Scott left the Armored Replacement Training Center on 1 December 1943
to assume command of The Armored Command, his assistasnt, Brig. Gen. Thomas J. Camp,
succeeded him gs Commanding General. o

A Yale graduate and an honor graduate of the Command end General Staff School in
1926, General Camp had a rich background of military experience and command. 1In 1918
he served in France in command of a battalion of infantry and previously had served with
the 2nd Infantry in Hawaii., During the experimental stages of motorization, General
Camp commanded the first heavy weapon experimental motorized battalion of the 29th
Infantry at. Fort Benning, Georgizm, 1935-37. In 1941 he commanded the 5lst. Infantry
Regiment (Armored) of the Fourth Armored Division. In February of 1943 he. went to North
Africa as a representative of General Devers.

During General Camp's command of the Armored Replacement Training Center, the
question of reduction in overhead and the decentralization of training arose as a re-
sult. of a directive of the Replacement and School Command headquarters.39 This proposed
decentralization of training would have caused a large share of the instructional phase
of training to be assumed by the Armored Center's limited cadre. It was the opinion of
both General Scott. and General Camp that this would seriously impair the standard of
training at the Center under the system of centralized instruction and would not sub-
stantially reduce overhead.4® General Scott emphasized strongly the necessity of ad-
hering to the policy of centralized training, especially during the later phases of in~

struction. In a letter to the Commanding General of Replacement and School Command
General Scott pointed out:

The ninth to seventeenth weeks of training is the very training which dis-
tinguished "the tanker" from the trainee of other arms. It covers the very sub-
jects which, if neglected, will not produce a battle trained tanker. During this
period we cover vehicle instruction, gunnery, and the field work and combat firing
to produce tank crewmen. It is the most. important part. of the MTP pertaining to
tankers. This phase of training is entirely dependent upon keeping vehicles run-
ning and in ranks, and this.'in turn is entirely dependent upon sufficient super-
visory and maintenance personnel.41

General Scott and General Camp both vigorohsly opposed any radical decentralization
in their training and instructional orgenization, and the outcome was retention of the
committee.system insofar as it affected the gunnery and driving-maintenance instruction.
A1l other subjscts were relegated to the battalions and companies for administration
and instruction. While the issue remained a controversial subject, it was the general
opinion that subsequent trainees graduated from the center under this decentralized
system of instruction, were not as well trained as they were when instructional matter
was carried on by means of the centralized committee system.

By the middle of July, reports from combat. theatres indicated that replacements
trained at the Armored Replacement Training Center were often placed ir units which
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could not utilize their training in armor. Gensral Camp reviewed the prohlem as it was
reflected at the Center in a letter, 12 July 1944:

Although experience has shown that men trained at this Center are acceptable
in other arms, nevertheless, there are disadvantages to the Army in transferring
tank-trained men to other activities. At this Center there is a shortage of op-
erative tanks with which to train men., To train in tanks sny more men than are
needsd to serve in tanks reduced the amount of tank training which can be given
the men who are to be used as tank crewmen. Of course, to train on tanks men who
are not to serve in them is a waste of tanks, fuel, maintenancs and manpower. . This
waste runs into large amounts.

That this subject was one which vitally affected the efficiency of front line
fighting units was unquestionable as verified by the numerous reports that streamed in
from armored units overseas. They stressed the fact that personnel trained for tank
units frequently did not reach the units where they could be used to the best advantege,
end that replacements who were not specifically trained for use in tank units were sel-
dom, if ever, satisfactory. General Scott took up the issue in a frank analysis of the

problenm:

First of all, the tank replacement was not a separate arm such as the infan-
try, artillery and cavalry. Instead the basic arm for tank replacements was
either infantry or cavalry, and the man could only reach a tank unit when special
attention was given to his M0S. Unfortunately, too, the MOS numbsr assigned to
tank replacements fitted the requirement of many other arms and overhsad instal-
lations and tank personnel got diverted thersto.

He further pointed out that.there was no responsible agency which could carry a
replacement in the U. S. through to an assignment to an arm in combat. Imnstead, each
replacement after leaving the Replacement Depot in the U. 3. passed through many hands,
suffered many delays, frequewr: changes in the system for handling replacements, and
finally wound up being issued like "sheep out of a chute." Because armored replace-
ments had received extensive training in driving motor wehicles, and because many of
the replacements in the other arms did not have this training, and in view of the sub-
sequent need for drivers, many armored replacements found themselves utilized as truck
drivers.

After a study of the problem General Scott made the following comprehensive
recommendation:

a. Separate tank replacements from infantry and other arms, and put. them in a
definite category such as "tankers."

b. Require the Replacement and School Command to carry replacements through a
proper organization from his training in the US to include a replacement
battalion setup on the battle front, such as was done for horses and mules in
World War I. "

¢. Have all arms and services in this motorized and mechanized age give more
training to vehicle operators.

d. Provide a definite replacement setup for the tremendous amount of manpower in-
volved in the overhead of higher headquarters.

Conclusively reflecting the thorough training given each armored replacement were
reports from all arms stating their high reward for the utility of the armored replace-
ment. Conversely, it was noted that in many instances replacements trained for service
in other arms were unsatisfactory to commanders of.armored units.
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During the early months of 1944 when our troops stormed the gates of Cassino by
way of Anzio, the reaction upon training methods and tactical teaching at fhe Armored
Replacement Training Center was almost negligible. Teachings were still based funda-
mentally upon the experiences in Africa. There was, howsver, one important phase of
training that received stress with the stabilization of our lines in Italy and sub-
sequent revival of increased patrol action. Major General Hazlett, Commander, Replace-

ment and School Command, ordered on 5 May 1944 an increase in the hours of night
training.47

After the invasion in Normandy, reports from the European Theatsr resulted in
changes of tank tactics from those which had proved unsuccessful in Italy. Bmphasis
was now on closer fighting, and the use of greater amounts of armor closely supported
by infantry. The subject, of tank-infantry coordination, which had been a source of
continual study from the outset, now arrived in its practical combat spplicatlon. On
22 August 1944, the Armored Replacement Training Center received an order from the
Replacement and School Commsnd to institute a Branch Immaterial Training Course covering
the first six weeks of training. Effective with the first increment starting after 1
September 1944, Branch Immaterial Training soon proved its worth.48 15 gubstance, this
training gave each trainse the basic fundamentals of all branches of service, thus

enabling him to go into any branch with some degree of the knowledge needed for that
branch of service.

The 1st Advanced Armored Training Battalion was established on 30 October 1944
providing two six-week programs, including two weeks of gunnery. This group, referred
to as The Advanced Training Group, was to give advanced training to graduates of the
Armored Replacemsnt Training Center while awaiting shipment and to convert specialists
to tank crewmen. The program was never carried through as originally set up for the
Ardennes.offensive created an immediate need for replacements. Actually, the training
program was much shorter and varied with the demands of combat.

During the latter part of 1944, training at the Armored Replacement:Training
Center deteriorated for reasons summarized by General Scott as: "... replacement of
high cless personnel by limited service personnel, shortage of spare perts, reduction

of overhead, etc."™ He believed that some of the correctible cawuses for this deteriora-
tion were as follows:

... there is an over-emphasis on standardization of training which seeks to bring
the ARTC in line with training centers of other arms. The first six weeks of
basgsic training cam and should be the same as other arms. However, the tank
training in the last 11 weeks cannot and should not be brought exactly or too
closely in line with other centers.

The second cause for deterioration is in the fact that much of the training
given replacements now will be outmoded before they get to combat. This arises
because the Center has not been supplied with new items of equipment as promptly
as it should be. There is only one armored RTC in AGF. Its past MTP centralized
training method and procedure to meet the needs of tank training was built up
slowly and carefully not-on guess work, but by advice and experience of officers who
have seen and commanded armored units in action. Its product until recently has
been high class in active theatre and in the US. To maintain this standard should,
with the means available to us, be our objective, and not a hidebound rule to op-
erate it like the infantry, the cavalry, the artillery, or the tank destroyer
centers in order to attain standardization is not effective.”

Climexing a year replete with many changes in organization, policy and proocedure,
the closing months of 1944 witnessed a major change when the Armored Replacement Train=-
ing Center undertook an expansion_program designed to add two regiments, seven battal-
ions and twenty-seven companies. 8o

RESTRICTED



RESTRICTED

On the 24th of January 1945, Maj. Gen. John S. Wood, former Commanding General of
the 4th Armored Division, succeeded General Camp as Armored Replacement Training Center
commander. 'Tiger Jack,' as General Wood was known to his troops, commanded the 4th

Armored Division from the hedgerows of Normandy to the Lorraine in-one of the most.
spectacular drives of General Patton's Third Army.

General Wood brought from Europe an invaluable knowledge of combat needs and im-

mediately placed heavy emphasis on practical training to assure trainees techmically,
physically, and mentally prepared for combat,

Shortly after General Wood assumed command the demand for armored replacements in
Europe made it. advisable to convert personnel of other branches intp armored replace-
ments. Initially, plans were to convert six battalions of infantry, trainees who had
completed their first six weeks of training at, an Infantry Replacement Training Center,
but on 27 January 1945 the Center received notification that. tank destroyer, airborne
and cavalry reconnaissance units were being shipped to Fort Knox for inactivation and
training of their personnel as tank crewmen., Over 5,000 additional men were thus
given conversion training.

. During the week of 19 February 1945, the Armored Replacement Training Center
graduated its 150,000th trainee and sent him on his way to join comrades engaged in
breaking the vaunted Seigfried Line in Germany.

When in May 1345 Germany's beaten army surrendered, the ARTC was already concen-
trating its sfforts towards the training of men for action in the Far East. Gunnery
practice was altered to fit the requisite shorter ranges of 300 to 500 yards and clese
combat and village fighting courses changed to meet the altered tactical conditions.
Vietory in Europe, while reducing the training load somewhat, also reduced the number
of men per company at the Center to about 200 men. For training purposes the smaller
companies were considered much more desirable in view of the reduction in overhead and
increased efficiency in utilization of ranges and training aids.

June 1945 found the Center engaged in the training of all graduate trainees and
holdovers under nineteen years of age in accordance with legislat.ion passed by Congress
prohibiting the overgeas shipment of eighteen year old trainees with less than six
months of training.5 In July the Replacement and School Command directed that the
ARTC be reduced from five regiments to three and a separate specialist battalion. Plans
at that +ime called for the inclusion of two Canadian companies within the specialist
battalioa, but these companies were never used for that purpose.

The coming of peace brought the cessation of certain rigorous and dangerous train-
ing at the Center which involved excessive risks. This affected courses such aa infil-
tration, village fighting, close combat, live grenade practice and rocket launcher
firing. On 29 August 1945 R&S Command ordered the reductiom of the training week from
48 to 40 hours, scheduling only four hours training for Wednesday and Saturdays. Fol-
lowing the principle involved in the study of combat experiences from the combined
theaters and planning for a concentrated course of study for future presentation, the
Armored Replacement Training Center faced the peace with a record of high achievement.
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Chapter X

TESTING ANT ECQUIPMENT

General

In the earl; phase of the wer the demands of the lend-lease program and the time
necessary for Americen productive facilities to get into full production were factors
which contributed to a genersl shortege of equipment in every branch of the service.
In the later years of the war, the ever chenging requirements of combat demanded new
and better equipment and modification of existing equipment used by units engaged in e
war that raged from Africsn desert to jungle mud.

Communicstions

Much progress was made in the development of radio snd communication equipment for
the Armored Force. From the time of General Parsons' study of the armored division in
1930+ the problem of controlling mobile forces retarded the advsnce of American armor.
Yet, the Ammored Force, at its inception, had & clear understending of its communica-
tions requirements and proceeded with characteristic vigor, in cooperation with the
Signal Corps, Ordnance Department, and private industry, to develop the required
equipment.

The Mechanized Cavalry Board, predecessor to the Armored Force Board, ? conducted 8
radio demonstration and conference at Fort Knox, 13 to 18 November 1939, and set up
military characteristics for radios that charted the course for years to come. The
first important decision was the CW (continuous wave, coded) would be used for long
reange transmission and voice for the ‘shorter ranges. It was determined that CW pro-
vided much grester range for a set of given bulk, weight and power; that voice was more
‘subject to interference, wih CW tranemission possible et & much grester noise level;
that voice required two and a helf times the width of a CW cheannel; and that CW saved
time because of the need for repetition of voice messages and the tendency of operators
to become conversational when using voics.

On the other hend, it was felt that the use of voice was clearly indicated in the
forward area where it was desirable to operate radio without depending upon trained
personnel; where the personal contact afforded by voice was useful in the efficient
leadership of small units; end where communication renges were ‘short. O

As a basic design for ammored needs, characteristice were written for four types
of radio sets; Type I - a powerful vehicular set cepsble of 250 mile CW range; Type
II - a vehicular CW radio with lesser range for inter-unit commend and administrative
nets and comparable to the SCR 193 then serving this purpose; Type ITI - a vehicular
radio similar to commercial police sets for voice communication within tank platoons
and compsnies and other armored unite; and Type IV - a small voice, battery powered set
that could be installed on the luggege carrier of a motorcycle.'4

Forerunners of subsequent development in radio equipment for armored needs were
the SCR 193 and SCR 245. Arrival of new equipment to fit the requirements of ammored
development supplanted these sets with the SCR 508, 528 snd SCR 506. Al'so responsible
for progress in development was the Link set which introduced the multiple channel
receiver. Mr, Fred Link, designer of the first Link sets, sew early models of his sets
8till in use in armoiad divisione in combat theaters. The Signel Corps later improved
upon the Link set to such @ marked degree that their standardized multiple chamnel
receiver was adopted as armored equipment.
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Early in 1942, three of the four sets ready for distribution to the troops; . Type I
{SCR 299) which provided s CW range of 250 miles; Type IIT (SCR 508, 528, and 538), s
frequency modulation voice sets with an aversge range of seven miles; and Type IV (SCR
509 endé 510}, a combination portable and vehicular voice set which had a range of five
miles. Type II (SCR 508) which had & CW range of 80 to 100 miles end a voice range of
50 milea was first availasble in the summer of 1943 when the first 100 sets were 1issued,
50 to The Ammored School and 50 to the 10th Ammored Division.

Leter in solving the problems of air-ground snd tank-infentry communication equip-
ment, the SCR 399, e long range air-ground set, replaced the Type II sets used in
higher headquarters for this purpose. The SCR 300 voice set used for tenk-infemtry
communication, primarily en infantry set, wes modified for vehicular adaptation in the
AN/VRC-3 (Ammy Navy/Very High Frequency Radio Communication), thus supplying the
armored need for en adequate means of cormmunication with the infentry. Along with the
AN/VRC-3, the GRC {Ground Radio Communication) femily was in experimental and testing
phases at the Amored Center st the end of the war, The GRC type set was being tested
with a view towarde replacing the existing Type IIT equipment.

The problem of providing better communication between supporting tank battalions
and infsntry was reduced by the expedient of inmstellation of exterior telephones on the
rear of tanks. These phones were connected to the interphone system of the tank end
carried sbout fifty feet of wire extension.

Tank Fngines

One of the early equipment problems of the Armored Force was that of selecting the
best tank engine from & huge assortment of different models. TEager smnd patriotic msanu-
facturers strove to produce their own version of what they considered to be the best
power plent for tanks. The result was a series of Guiberson, Ford, Gemersl Motors,
Wright, Chrysler, Cadillac, snd other engines which complicated the problem of mainte-
nance, instruction #nd suppiy. General Devere asserted flatly, six weeks after Pearl
Harbor: "The time has come when we should definitely inaiet on the type of equipment
considered necessary to win this war. % He decided ™o secure a tough geasoline engine
end stick to it."

The Amored Force Board, through extensive tests, proved that the Ford 500 horse-
power GAA-V-8 engine was the medium tank engine for which Genersl Devers was looking.7
After completion of the Board tests, immediate steps were teken to provide Americem
troope with the Ford-powered medium tenk.

Development of Tenks

The early history of light and medium tenk development records a trend toward
sacrificing fire power and protection in order to gein mobility end speed. Before the
Ammored Force was & year old, the trend changed in the direction of greater ermored
protection.. The engine was given 8 greater load to carry, and the ‘search begen for an
engine which would provide the seme mobility for e heavier tenk,” A succeesful effort
was made to eet the cske of heavy protection and have mobility too. Consistently, the
Armored Force has searched for a tsnk with 20 horsepower per ton and 9 pounds of ground.
pressure per square inch. General Gillem slways professed e keen interest in the de-
velopment of armored equipment, and this was one of the first things he gave attention
to after teking commend of the Amored Force in May 1943. In conference with the Chlef
of Ordnance snd hie steff, Genersl Gillem pointed out that ground pressure of the
medium tenke was still too high, the electricel system ‘showed great weskness, and there
was need for improvement on turret switches, voltage current cont.ol regulators, engine
inetruments, lighting system, end the antiaircraft mounting. (See Study No. 33) 8
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The Light Tank

Early light tank production in 1940-41 consisted principally of the 1l-ton M-24-2
light tank which carried two machine guns in its double turret. FExperimentation and
development led towerd grester fire power and amored protection. Progression slong
these lines was evidenced in the development of & light tenk with & 37mm gun &nd =
light machine gun coaxially mounted in the turret. This heevier and modified version
of the M-2A4 wsas powered by two types of engines, Guiberson Diesel and the Continental
redial airplene engine. The M2A4 wae the forerunner of the M3 series later modified in
M3Al, M3A3 light tsnks powered by the Continentsl seven c¢ylinder eirplene engine. The
M3A3 tanks were similar to the MZA1 but stressed in development the €liminstion of ver-

tical angles in ite erfmor design, afforting better protection with no increase in
weight.

While the light tenk's tectical role was decremsing in importsnce, significant
mechanicel changes and improvements were revesled in the M5 series of light tanks.
This newer type of light tenk hed the same amament 8s the M3 series, but substituted
twin Cadillac engines for the rediasl airplene type. Its general ocheracteristics re-
mained eimilar to those of the M3A3, but its sppearsnce brought into use for the first
time the hydra-matic drive snd sutomatic clutch.

The insistent eearch for a more efficient tenk led the Ammored Force to weigh the
possibilities of developing a tank which had the speed of & light tenk and the fire-
power end protection of a medium temk. A pilot model of 2 1ight weight tenk which had.
great speed was made at Rock Tsland Arsensl. It was recommended that every effort be
made to put this tank, the T7 (later called the M7 tank), into production at the earli-
est possible date.® 1In Jeanuary 1942, General Devers conferred with Genersl Somervell.
He stated &t this confereice that he was in favor of only one typé of tenk, & twenty
tonner mounting & 75mm gun, sand that the T7 should be eltered to fill this bi11. 10

During 1942, Genersl Dev. 's became convinced that this new tenk would soon replace
all others. He termmed it the ."tank of the future, " end asked thet production be rushed.
After seversal revisions had been made on this tank, and the heavier 75mm gun imstalled,
it wes discovered that the actual weight wss 28 toms snd, although it had e high road
speed, cross country mobility wes poor. Since the medium tenk weighed only slightly
more, snd had better sll-round performsnce, in March 1943 General Revers recommended
that -'reduction of this tenk be discontinued at the “esrliest possible date, "1l

Fxperiance in North Af~ican operetions demonstrated that a light tank combining
the features of increased fire power end mobility with additionel protective armor was
needed. On 29 April 1943 the development of the Light Tenk T-24 was undertseken with a

view towerd providing these features elong with increased sccessibility snd maximum
stenderdizetion,

The new light tank emerged from the experimental stages with a low silhouette,
wide tracks end & high veloecity ;75mm gun coaxislly mounted in the turret with the .30
caliber machiie gun, snd incorporated &n M71 G telescope in sddition to the regular
gunners periascope. This represented a materisl asdventage in fire power and vision over
the M5 series light tank and was further improved by its turret serrsngements which pro-
vided maximum comfort end a resultant minimum loss of efficiency therein. DPower trav-
erse and elevation stabilizers were utilized, end a 2™ mortar M3 was installed in the
right forward corner of the turret roof. The .50 celiber smti-aircraft machine gun was
mounted in a pintle socket to the rear of the loader's hetch improving ite utility as
a protective feature against aircraft, Stowsge of ammunition was conveniently located
on the flocr in waterjacketed protective conteiners. Upon satisfactory completion of
ite experimentsl teste, the vehicle weighing 35,750 pounds with a speed of 25 miles per
hour was standardized as the 1ight tenk M24, Production of this series started in
April 1944.12
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Schedules were stepped up for the issuance of 1800 new M24 tanks during 1944. In-
formation regarding these tanks wase promptly diseeminated to units in the Buropeean
Theater of Operations, snd early in 1945 specisliast teasms were dispatched to that thea-
ter of-operstions to instruct troops in the operation of the M24. Immediately upon ar-
rival in Furope of the new tanks, four armored divisions were equipped with this new
wespon. Fxperience in sctive combat with the M24 proved conclusively its superiority
over any enemy vehicle in its cless. (See Study No. 23) 14

The Medium Tenk

Three weeks after the organization of the Armored Force a pilot model of the new
M3 medium tank was started st Rock Islend Arsenal.l® It was a year before the M3 was
aveailable in sufficient numbers to be of vaslue to the Amored Force. Dubbed the "Gen-
erel Grent™ by the British, the M3 was at that time one of the best tenks in operation.

A number of improvements in tenks were achieved after the early models had been
tested in ection, end many alterations were made. Seversl days after he assumed com-
mand of the Amored Force, Genersl Devers visited Aberdeen end pointed out to Ordnance
representatives that the Medium Tank M2 was overweight, that power would not overcome
the need for increased flotsetion. 186 19 producing a new model of medium tank, numerous
slterations in the original model were masde. The most importent of these wes the elim-
ination of the 37mm gun. After modifications and redesign the tank wss designated as
the M-4. The medium tenk of the M4 series developed into the principal fighting
vehicle of the Amored Force. Firepower was provided by s 75mm turret gun with which a
.30 celiber machine gun cosxially mounted, a .30 caliber machine gun in the bow, snd a
.50 caliber machine gun on the turret for AA use. The power-operated turret could
traverase 380°. These were distinct improvements over the o0ld M3 series medium tank, in
which the 75mm gun was mounted in a sponson. Much thought was given to the subject of °
more firepower and heavier armor protection in medium tanks. A new end more powerful
medium tenk was conceived in 1943 when plens were made for putting the 105mm howitzer
in the M4 Medium Tenk. )

Late in 1943 the 7émm gun made its appearsnce in the turret of the M4 medium tank
partially answering the demand for a mo.e powerful gun. Suggestions were being made
for the mounting of an even more powerful gun, the 90mm in the M4 tenk.  These ideas,
while limited in actuel material aid to the combat troops, were evidence of the smount
of experimental work being devoted to the subject and illustrated the problem of pro-
duction in quentity of & medium tank with a lerger gun, emphasizing the ineacapable
time lsg between experimentsation, service test, snd final adoption.

The Heavy Tank

The Germans schieved momentary success with the use of heavy tanke in Tunieia.
Congiderable thought wse given by the Ammored Force to the use of heavy tanks, and they
underwent several tests at the Armmored Force Board. Americen plens went as far as out-
lining seversl separate tenk battalions to be equipped with heavyweights. General
Devers was skeptical from the start. He pointed but that the heavy tank was not suf-
ficiently mobile. 17 Mso, i{f an armored unit had heavy tanks, it would have to carry
bridging equipment which would slow it down measurably.

Rarly in 1944 the Chief of the Technical Division, Amy Bervice Forces, stated
that we had the snswer to the Germsm Mark VI, the highly vaunted "Tiger"™ tenk of the
Nazi panzer armies. The T26El heavy tank of forty-three tons was superior to anything
yet developed by Americsn engineers. Thie new thunderbolt had thicker armor than the
M-4, with a 90mm gun as compared with the fabulous "88" of the German Tiger. This com-
perison was more favorable to the TZ26El because of its 45 tons weight as comparéd with
the heavier snd more awkward Germsn vehicle of 82 tons.
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The T-26 heavy tank was initislly developed to provide a tank with a gun and srmor
equal to thet of the Germsn Mark VI Tank., Through subsequent improvement on the origi-
nal models, the T28F3 was developed. By March 1945 standsardization of this tenk as the
M26 hed been effected and allocation made to the various theaters of operstions, The
largest percentage of these vehicles was sent to the Furopesn theater, end the remainder
in elmost equel ratioe were directed toceach of the other theaters. The finisghed
product mounted a 30mm gun with a muzzle velocity somewhat higher than thet previously
obtained, but below that deemed desirable, snd lese than thet of the 88mm gun
mounted on the Mark VI Tank, and s frontel earmor plate of four inches with 56 degree
slope that greatly enhsenced its protective features, Weighing only 45 tons it had a
mobility almoet comparsble to that of the medium type tenk. The oxperience resulting
from the design end test of various medium tenks made it pcssible to epply successfully

to the heavy tsnks torsion bar suspension, torquematic tranemission and other new
features.- ’

By the use of these improvements a vehicle was developed with characteristics in-
cluding improved riding quantities #nd a more stable gun plstform. Altogether, the
T26E1 heavy tank served to snewer the demand for a more powerful gun and more amor
protection. At the end of the war even more powerful tenks were in verying stsges of
development. These dreadnsughts weighed from 60 to 65 tons and csarried as primery
ameament 90mm, 105mm and 155mm guns with a meximum speed of around 22 mph.

The position of The Armored Center relative to opinione expressed by varioue com-
manders and observers that American tanks were inferior to German tenks was ‘stated by
Maj. Gen. Charles L. Scott as follows:

Since the Third Amy started fighting the Germmans in August, Germen
tank losses have been virtusally double those of the Third Amy - 2,287
to 1,136. ...mobility end offensive abilfty in equipment ere require-
ments which best fit our tactics and strategy and the cheracteristics of
the American soldier. Thie is not idle chatter, but is being proven
daily in combet and by neering defest of one of our enemies who is sup-
posed to be the last word in srmmor and the ™litz."

All in 8l1l - to meet the requiremente of meny theaters &nd many
varying conditions of combat in eech theater, we have the finest ell-
eround, sll-purpose light and medium tenks in the world. A "fighter
tank" to pierce heavy srmor and to fight hosetile tanks is now resdy -
only a year end a half after the demand for it ceme from the battle-
front. 23 (See Study No. 33)

The opinion of Generel Scott, while showing an spproximeste sdventsge of two to one
in favor of the Americem tenk during the operations of the Third Amy, does not reflect
a comparison of American and Germsn tenks on the basis of a comparison of the various
features of the vehicles. Lt. Gen. Alven C. Gillem, Jr., Commending General XIII
Corps, end former Commsnding General of The Armored Commend, stated: "The Germen tank
is superior to ours. 19 Maj. Gen. Hugh Gaffey, commanding the 4th Ammored Division,
stated: "The Germman teank has less ground pressure then ours and can go places that we
cannot. " Lt. Col. Louis A. Hammack, Headqusrters Amy Ground Forces and a fomer
tenk battslion commander stated: '"Our tanks are inferior to the Gemman's in that they
have a better gun and more flotetion. We need wider tracks end a gun that will knock
out the Penther and Tiger tenks from the front. wel Maj. C. J. Madden, commanding the
7518t Tenk Battelion, in snewer to the direct question "Which are better, Germam or
U. S. tanks?" stated: “There is no fmerican tank comparsble to the German 'Tiger'
(Mark VI} in any way except speed. TFlotation, asrmement, end ammor are all superior
in the Germsn tenk to that of our M-4. The velue of additional speed is questionable.
Though the 'Penther' (Msrk V) is considered the counterpart of our M-4, there sgsin the
German vehicle attains the same superiority. "2 (See Study No. 33)
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Despite the variety of opinion concerning the comparstive merits of Americ¢an and
Germman tanks, the results obteined with the equipment evailable were remarkable, and a
high tribute to the mechanical sability, trsining, end coursege of the armored soldier.

The Self-Propelled Howitzer

One of the most popular wespons of the Armmored Force was the 105mm self-propelled
howitzer, which the British named the "Priest" because of ite pulpit-like .50 caliber
antisireraft ring mount in the right front of the vehicle.

105-MM, SFLF PROPFLLYXD HOWITZER, M-7
"One of the Most Popular Weapons of The
Armored Force."

On 5 Februsry 1942, the Ammored Force Board commenced one of its most ‘significeant
tests to determine whether the pilot model represented a self-propelled howitzer mount
which would be suiteble for the ertillery of the armored division. Dey end night the
Armored Board put the newcomer through its paces over rosds and cross country. On the
third day of the test the wespon wse fired. On the ssme day, Boerd and Ordnance of-
ficial's went into a huddle with the Armored Force Artillery Officer. Msj. Gen. (then
Col.) Edwerd H. Brooks, who had outlined this piece of Armored Artillery, saw his
dreams come true ss the conferees moved swiftly to spprove the basic idea of the pilot
model. They suggested some modifications, such as reducing ammor plating from 3/4 to
1/2 inch in order to incresse speed. 24 pmmunition stowage problems were ironed out,
plans for the antiaircraft mount were discussed, the pilot model was marked up with
chalk, eand before the end of four days, it had been shipped away for modifications and
production,
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To expedite production snd meke certsin thet modificetions met their military re-
quirements, the Armored Force Bosrd sent representatives to the Americean Locomotive
Company, &nd the vehicle was completed with their sssistance. 25 Production started be-
fore the drawings wers completed, end during the summer of 1942, the first howitzers
were made aveilable to troops.

A British regiment of the new "Priests™ fought all the way from El Alsmein to
Tunisia, teking a heavy toll of German armored vehicles. Total damages incurred by the
regiment was one tract blown by & mine and sn ammor piercing hit which did only minor
damage.

Characterized by its sccurecy, having a renge of 12,000 yards, snd firing a 33
pound projectile, the M7 howitzer was particularly effective because of the speed with
which it could chenge position. It was but one of the many powerful wespone of the
Armored Force; end its development waes illustrative of the speed with whiech the Armored
Force equipped its unite.

The Treadway Bridge

Among the items of engineer equipment tested by the Amored Board smd spproved for
adoption by the Ammored Force was the steel treadway bridge with pneumatic floats end
related equipment including the hydreulic hoist bridge truck. The treadway bridge was
the greatest sgingle improvement in floating bridge equipment eince the Civil War., This
equipment was devised by Lt. Col. (later Maj. Gen.} Lunsford E. Oliver, Maj. (later
Col.) Thomas H. Stemley, end Cept. (later Maj.) W. E. Cowley, all of whom contributed
materislly to the design and development of the equipment. (See study No. 33)

The Fleme Thrower Tank

‘A fleme thrower tenk was developed by replecing the major armeament in the turret
with a fleme gun and the modifying of the tank interior to provide the room for its
complimentary equipment. This produced a vehicle having & fleme gun with a maximum
renge of epproximetely 1%0 yards but with no other amement. It was designed primarily
for use with standard tenks for speciel esssult missions.  Barly in its development, it
was recognized thet a tenk of thie type should not be too seriously limited in fire
power either in renge or effectiveness sgeinst a varying array of targets. 28 The 713th
Tenk Battalion (Flame Thrower} opersted successfully in the Pacific Ocean Ares employ-
ing wespons of this type.

Mine Fxploder

One of the greatest hazards to amor was the extensive use of mines by the
Germans. As a result of combat in North Africa, the development of a mine exploder was
high on the 1ist for development.

Mine exploder, T1El (Farth Worm), mounted on a recovery vehicle M32, basicslly a
medium tank chassis, consisted of three staggered and overlepping unite of six armored
disces, weighing 36,000 pounds, with 119 inches of ground coverage. The Esrth Worm was
limited to use on favoreble terrain because of its poor mobility. A later version,
the T1E3 (Aunt Jemima) was tested. It consieted of a unit of discs, 96 inches in di-
ameter, mounted before the tract assembly of & stenderd M4 tank. The T1®E3 weighed
60,000 pounds, ite width was insufficient to cover an entire road, end its large turning
radius restricted its use to favorable terrsain.

A second type exploder, the T3El or Scorpion, was a power driven drum, mounted on

an M-4 Medium Tenk, which rotated a series of whirling 61 inch long wire rope flails,
mounted on a boom in front of the tank, which beat a path 115 inches wide. While this
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type of mine exploder raised large clouds of dust and the fleils only lasted & short
time, it was used more extensively than eny other type.

The third type, the TSEZ2, wss in resdlity e mine excavator. A hydrsulicelly oper-
eted V-shaped dozer blede equipped with excavating teeth was sttached to the front of a
medium tenk. Thie blade dug a diteh 111 inches wide, throwing mines off to the ‘side.
It was not suitable for use on roads or roed shoulders.  (See Study No. 33)

The Armmored Personnel Carrier

The organization of armored divisions in 1940 comprising a force of the combined
arms ineluding Infentry Regiments {Ammored) made the development of 8 vehicle for the
trensportation of the Infantry element of the armored division necessary. The 7th
Cavelry Brigade (Mechsnized) had been equipped with en assortment of armored and un-
emmored vehicles, both wheeled and half-treck. Becsuse of the superior crosscountry
mobility of the half-track, it was decided to design en amored half-trsck as a person-
nel carrier for the infentry, and for such other incidentsl uses as might be required.

: The vehicle was designed to carry a rifle squad of twelve men and a driver. It
consisted of a heavy duty chsssis, with wheel drive in front, eand trecks substituted
for the resr driving wheels. An open-topped box-like body of helf-inch amor in front,
one-fourth inch ammor on the sides, and rear, extending high enough to give protection
to the head and body of the men, the vehicle weighed approximetely- 18,000 pounds.

In its various models this vehicle became the utility vehicle of the Armored
Force. It served &s personnel carriery regonnaiassance vehicle, radio vehicle, ambu-
lance, 81-mm mortar carriage, prime mover for antitenk guns, the first tank destroyer
gun mount, end as an antiairecraft eutomatic wespons mount. Despite the multiplicity
of its uses, the half-track was never a fully satisfactory vehicle; its crosscountry:
mobility was limited, its armor was inadequate, and it afforded no overhead protection.
But it wes rugged and dependsable end ‘except for minor modifications continued to the
end of the war as the most widely used vehicle in the Ammored Force. In Tunisia e
‘charge by 8 platoon of helf-tracks with machine-guns firing enebled one armored infan-
try company commander to bresk up a counter-attack snd restore his position, which in-
dicetes that it was not alweys employed just as a meane of tramsportation.’

" As the war in North Africes end Furope progressed the demand for a better personnel
carrier became insistent. Amored commsnders demended a vehicle with cross country
ability equal to or better then that of the light tank, overhead protection, a wide
radius of operation, smd mounting supporting wespons. As a result of this demand the
full-tracked armored utility vehicle T-16 was developed. This vehicle, cepable of
carrying 16 men end their equipment, hed high roed speed, great cross country ability,
a wide radius of action, and afforded overhead protection against battlefield missfles.

The Tsnk Treansporter

From the outset of operations in Burope, it was evident that some type of tenk
transporter would be required to evecuate tanke over long distences. The first type of
vehicle designed for this purpose was the tank tramsporter M19, a twelve wheel trailer.
The trailer had 24 operating tires and payload of 90,000 pounds.’ During extemnsive use
by both British and Merican forces, certain undesirable characteristics diotated fur-
ther development of this type of vehicle. A later model, the forty ton M25, consisting
of a gasoline powered prime mover with am armored cab and sn eight wheel trailer car-
rying 80,000 pounds was found more desirable in evacuating disabled tanks end the trans-
portetion of tanks from depots to units, or from one ‘section to smother in combet zomes.
In spite of the width of this unit which was 150 inches, it was found that most routes
on the Continent could be traveled by the M25.

.
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With the advent of the M26 heavy tank, certain modifications‘of the M25 tank
trensporter were necessary to sccommodate the incressed loasd and width of the heavy
tenk. A modification kit was designed to meet this requirement end the modified treailer
was designated "Semitrailer, transporter, 45 ton, 8 wheel, MISAL ™ .
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Chapter XI

TESTING .AND FQUIPMENT

THE ARMORED FORCE BOARD

Under the provisions of the National Defense Act of 1920 the Chief of Infentry wse
cherged with the development of tanks, which had been csrried on slong with the.develop-
ment of other Infantry equipment by the Infantry Board. The principel items of ammored
equipment developed by the Board in cooperation with the Ordnence Department were the
M2A2 1ight tsank sand the M2 medium tamk. The basic design of these tanks became the
.basis for the M3 end M5 series of light tenke and the M3 snd M4 series of medium tenks.

The Mechenized Cavalry Board at the seame time cerried on development of equipment
for mechenized cavalry units, inecluding the development of armored cars, helf-tracks,
ecout cars, mortar csrriages, and st the time the Armmored Force was estsblished was
developing the M2 "Combat Car," identical with the infentry light tenk M2AZ2 with the

exception that it mounted e single turret instesd of the twin turrets of the infantry
tank.

The directive establishing the Armored Yorce charged the Chief of the Armored
Force with "the development of tactical and training doctrines for ell units of the
Amored Force, snd resesrch end edvisory functions pertaining to development and pro-
curement of sll special transportetion, ermsment end equipment used primarily by
Armored Unite. "l The Amored Forces Boerd wss estsblished to cerry on the development

end testing of armored tactics, tresmsportation, equipment, end srmsament used by ammored
units.

The initisal personnel of the Armored Force Board was named on 16 July 1940.?% The
Board was organized &s follows: & preeident (See Appendix E), selected by the Chief of
the Armmored Force; a recorder, selected by the president of the Board; end two main
subordinate sections, the Tacticel Section end the Test Section. Tix Army officers
were originally assigned to carry the load. War Department Circulsr No. 158 of 30 De-
cember 1940, which further defined the functioms of the Board, provided for between
nine and twelve officers. As the Board expeanded, new sections were added. The Test
Section wee sub-divided into Test end Fngineering, Clothing and Equipment, snd Communi-
cations sub-sections; end the Administration Section was esteblished. The entire or-
geni zetion was a cohesive unit, where the personal opinions of the individusl counted
little. Tor exemple, project reports were so widely circulated end smended that one
Board president noted: "These projects, like a mule, have neither pride of ancestry
nor hope of progeny."

Originally, the Armored Board was organized to carry out a number of duties.
Under the termms of the directive of 10 July 1940 the Board wae responsible for the de-
velopment of training, including the production of training films snd field manusls,
preparation of tables of orgsenization end equipment, development of tactical doctrines,
and the development end testing of equipment. The Board'e major respomsibility leter
became the testing of equipment to determine whether or not it met Ammored Force
requirements,

Primarily, the function of the Ammored Force Board was neither engineering re-
‘search nor the actuel designing of equipment. Its function was to test meteriel whose
‘spect fications had already been completed or was in production, with a view to mealyz-
ing ite capacities, limitations, and necessity for additional development.
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In epplying the scientific method, the Ammored Force Board officers slso had to
poseess &n imeginative type of mentality. This point seemed so importsnt to General
Marshall that he wrote a personsal letter to General Cheffee warning that "there were
evidences of overdoseas of imagination" in the Armored Force.? General Chaffee replied:

Ever since the earliest experiences with the old Infantry Tenk
Bosard, I used to eee them standing around arguing about the size of a
bolt hole to the point where they never got any tamks and never
thought ebout tactics, I have dresded the same thing happening in any
force that T hed enything to do with. 5

As the work of the Board developed, it became spparent that the Tactical Section
was mieplaced. Its duties related more closely to the work in training and tectics
undertsken by G-3, Headquarters Ammored Force snd the instructional work carried on in
the Ammored Force School. Gradually, the Tacticel Section was stripped of its funec-
tions. In June, 1941, & Tables of Orgsnization Diviseion in G-3 relieved the Board of
thies work; in October, 1941, the drafting snd preparation of msnuals ceme under the
juriedietion of the Armored Force School. Battered and decimated, the Tactical Section
was rensmed the Training Film Section. In May, 1942, the last vestige of the Tactical

Section dissppesred when the responsibility for training films amnd film strips passed
to the Armored Force School,

Conversely, the Test Section expanded repidly, becsuse of incresassing production of
Amored Force vehicles end materiel. A Materiel snd Test Section was created with sub-
sections for supply, ‘shop, communications, clothing and equipment. The Test end ¥En-
gineering subsection embraced specisl units deeignated ¥ngineering end Specisl Test,
Automotive, Stowsge, and Wespons and Ammunition. :

The speed amd efficiency with which the Board operated was aided by the close
lielson maintained not only with private industry but also with other branches of the
service. A great portion of the work carried on by the Armored Force Liaison Office,
maintained in Washington until the establishment of the Ammy Ground Force, in March .
1942, wae concerned with Ammored Force Board matters. A liaison officer represented
the Board et Aberdeen Proving Ground, Marylend, where the Ordnance Department deveioped
end tested most of its equipment.

These pemanent 1liaison arrangements did not preclude edditionel visits by Ord-
nance snd Armored Force Bosrd representatives. Frequently specific projects would
drew specialists to Fort Knox, Aberdeen, or Detroit; or perhasps a joint weepons or am-
munition problem would ceuse several Ammored Force and Ordnsnce officera to visit Rock
Islend or Frankford Arsensal.

The Board worked in close liasison with representatives of the British Amy Staff.
Fxamples of the benefits gained from this association were in the development of fire
control equipment. Battle-experienced British officers made valuable contributions to
the development of improved sights and such gunnery sccessories as the elevation quad-
rant, the notched elevation hend wheel, the tank commander's vsne sight, the aximuth
indicator end the periscopic binocular. The Board helped the British adept the gyro-
etabilizer to their vehicles and, in turn, the British 2" bomb thrower wss incorporated
in the Medium Tenk, M4 Series.

In general, projects were initiated by directive of Amy Ground Forces or Head-
quarters Armored Force, perhspa on the initiative of Ordnance or some other branch of
the service. On meny occasions, the Ammored Force Board drew up the military cherac-
teristics of @ particuler vehicle, weapon or piece of equipment, end forwarded these
specifications for development and manufacture, ususlly under the direction of the
Ordnence Department. Under Ordnence direction, there was then produced a wooden
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"mock-up" (an imitation) or & full sized "pilot model" (a working product, st times
virtually hand made). The finished product was then tested by the Armored Force Board
to determine whether it met Amored Force requirements.

Fach item under consideration was given & series of carsfully plenned tests, with
complete records kept of wesknesses and their casuses. 0il and fuel consumption, tem-
peratures, aand full records of performance were made on sll vehicles tested, Usually,
a8 with tenk engines, a deliberate sttempt was made to continue the test until some
part failed.

During the early pert of 1942, Genersal Devers had been giving comsiderable thought
to the question of standardization and the development of a rugged tank engine. He
fully understood how the presence of so many different types of models and engines com-
plicated maintenance, instruction and ‘supply problems. "™With our sighte set well
ahesd, we in the Amored Force know what we went," he wrote to Maj. Gen. James H. Burns
in April 1942. "At the moment, it i8 s rugged gasoline engine thet has the horsepower,
with eome to spsre, to drive a tank. We believe that this is the new Ford engine. As
soon 88 possible, we should get eway from ell other types ...."' Lsate in 1942 a test
was conducted to try out the dursbility of the Ford GAA-V-B engine in a medium tenk
from the standpoint of perfomance, necessary msintenance, ,snd the fallures of compo-
nent parts. It concluded thaet the hull and trenemission were on the whole "satisfac-
tory," and the Board recommended that the engine be modified and improved in voopere-
tion with the Ordnence DNepartment snd the Ford Motor Company. After the difficulties
were ironed out, new engines were sent to the Amored Forcé Bosrd for further test.
The improved engines went through the ‘s#me :24-hour-e-day runs, snd under the critical
eye of the board were termed ''sxcellent.™ Work immediately started on correcting de-
ficiencies discovered in crank-shafts, connecting rods, cylinder head sssemblies and
the engine suepension system ss a whole. '

Meanwhile, the need for stendardization became more insistent. Although the Board
hed tested the Chrysler Multi-benk, Continentel-built Wright snd the General Motors
Twin Diesel engines in medium tanks, none had been tested on the seme scope &s the Ford.
It wes a natural result of the Ford test that all four of the power plants be subjected
to the same tests to secure a definite answer a8 to which engine was the better. A 40-
tank test was insugurated in March, 1943.8 Not only did it test the engine and the
power train, but elso sll types of track, synthetic rubber tired bogie wheels, turrets,
traversing mechaniems, stsbilizers, firing spparstus, communicstion equipment, emmuni-
tion racks, stowsge smd other featuree. Records were kept to show the actual time re-
quired for maintenance, the fuel and oil consumption for various types of terrasin emd
the detailed reasons for breskdown. For example, the tanks were taken out to negotiste
Muldraugh Hill, end their climbing sbility end speed were carefully checked.

An eppreciation of the scope of this test can bé seen from the following figures
revealing total engine hours and miles.

Model of Temnk No. of Fngines Engine Hours Milen
M441 (Cont. Radial) 11 . 2405 hrs 38 min 18, 426
M4A2 (GMC Diesel) 11 2475 hrs 00 min 22,566
M4A3 (Ford GAA-V-8) 12 3061 hrs 21 min 26,289
(M4A4 (Chry. Multi-beank) 10 2399 hre 44 min 17, 164

4“4 X342 hrs 03 min 81,445

The Bosrd concluded as 8 result of the forty-tenk test that "the production of
the Ford Tank Fngine, Model GAA-V-8, should be expedited to the utmost .....'3
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"A GRUELING SERIES OF CARFFULLY PLANNED TESTS. "

The significant feature of the above tests of medium tenk engines is that the
Ammored Board was able to conduct a series of large-scale tests which produced more
representative results than the earlier attempts with esingle vehicles. Although they
head previously recognized the need for fleet tests, it toock the production of more
equipment, the demand for stendsrdization, and the determinstion of General Devers to
institute the fleet test technique.

The Board had had a great deal of difficulty in impressing other branches of the
service with the necessity for adequate stowage, i. e., an adequate means of loading
and securing all equipment to be carried in an Armored vehicle in such & manner as to
provide combat efficiency. On the surface, it msy sound unimportant to worry about
such a point rather then the thickness of the ammor plete or how many rounds per minute
can be fired. Yet at a critical moment in battle, the 1life of a tank crew and the suc-
cess of a mission mey depend upon the intelligent arrangement of ammunition and equip-
ment within the vehicle. The Stowsge Section of the Board made practicsl tests of the
use and availability of items of equipment in all types of armored vehicles. It paid
special attention to plamning the ‘stowage of a newly-designed vehicle at the earliest
possible date, in order that the necessary boxes and brackets might be installed on the
pilot model, end deficiencies corrected before the vehicle was put in production.

Early battlefield reporte from armored units revesaled that casualties ram high in
tenks set afire when penetrated by ehells. During February and March, 1943, the
Ammored Force Board found a definite smswer. One medium tank was drained of gasoline;
enother was prepered with normal sccumulations of gasoline, o0il, grease and fumes.
Shells were directed at both temks. It was concluded that ammunition fires occurred
more frequently, and were more dangerous by reagn of their occurrence in the crew
comp artment rather than the engine compartment.
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As 8 result of these tests, it was recommended thet smmnition be stowed in the
lower part of tenks where it would be less vulnersble to penetration. Lt., Col. Louis
T. Heath, Chief of the Test Section, then evolved the additional plan of building water
chests sround the ammunition to cool red-hot projectiles hurtling through the tank, end
to relesse water in sufficient quentities to 2id in quenching ammunition fires.

The Weapone and Ammunition Section, in close collaboration with the Artillery Sec-
tion of Headquarters Ammored Force, ard the Gunnery Department of Armmored Force School,
tested improvements in fire control. Studied, developed, and vastly improved the
‘sights in use by the Armored Force.

Other tests conducted by the Wespons and Ammunition Section were tests of steel
cartridge cases, the 76-mm gun smd the "azooks" enti-temk rocket launcher. During the
forty-tamk tests of engines in medium tenks, it was pcssible to find and correct memy
turret deficienciea. The result of study of the turret was stsnderdization of the oil
gear traverse for better control and the index finger Pfiring hendle.

The Fuel and Lubricsnts sub-section had conducted many tests of gasoline and other
substitute fuels for tank engines. In recognition of & pressing need for more sdequate
lubricating equipment & manually operated gresse bucket wes developed snd tested by the
Board, stimulating private manufacturers to develop amnd improve lubricating egquipment.

Among the other items tested and improved were tires, tents, fire-fighting agents
and equipment, radics, and other communication equipment, cipher devices, gas masks,
flame throwers, first aid kits, fleres, helmets, goggles, dust respirators, boots and
clothing, #nd all types of tanks, half trscks, amored cars, motorcycles, trucks, am-
phibious "peeps" and other vehicles.

The Bureau of Ships of the Navy Depertment designed a tank carrier, later called
a Lending Ship Tank, for use in lending amored units on enemy beaches. A full-scale
240-foot model of the eraft in the form of a building was constructed at Fort Knox and
the Amored Board tested individusl attachments_to the exhsusts of the tenks, and e
general ventilation system for the entire bay. The collecting snd ducting hoses
necessary for individual connectione to exhausts of the tenks were ruled out as taking
up too much space sand requiring time to cleer esway when zero hour epproached. The
Boeard recormended the development of general-purpose gas masks which would pratect
egainst both carbon monoxide, and wer geses which the enemy might be circulsting around
the landing ship.

In the spring of 1943 exhsustive teets were made of ell types of compact range
finders thet could be readily produced for employment with tanks. A group of approxi-
mately thirty selected soldiers were trained to operste a veriety of range finders amd
72,000 readings were snalyzed in order to determine what type of renge finder was most
desirsble for use with Medium Tanks. One instrument designed by Barr and Stroud, Ltd.,
was outstanding in sccuracy and ruggedness. Production was recommended with a view to
providing one of these range finders for each Medium Tank Platoon as rspidly as
possible. = :

It is significant ‘thet the project on range finders was instituted by the Board
some time before experience in the North Africsn theater indicated that such an instru-
ment ‘should be provided. The foresight of the Board, working in close conjunction with
the Armored Force Artillery Section made it possible to provide this importent instru-
ment to troops ‘several months before it would have been svailable had the Board awalted
reports from combat theaters.

The Board worked consistently toward the goal of developing higher velqcity,
longer renge and higher caliber guns in tanks. The fincorporation of the 76-mm gun in
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the M4 Tenk was tested in the spring and summer of 1943, 13 Another project which the
Board conducted in the summer of 1943 was the employment of ster shells 4 with a view
toward their use by armored units in night fighting. The Roneson Flame Thrower employed
on the Bren Gun Carrier by the Canadians was brought to Fort Knox in the summer of 1943

and wt]:g tested with- a2 view to the possible incorporation of this wespon in the M5 Light
Tenk.

It was the practice of the Boerd to employ necessary personnel from troops sta-
tioned on the Post for testing projects. The lst and 8th Armored Divisions, the Demon-
stration Regiment of the Armored Force School, and separste tank, infentry snd field
artillery battalions stationed at Fort Knox assisted. Although this use of troops pro-
vided certain administrative difficulties, it was vealuable in furnishing a picture of
the efficiency of ecuipment in the hends of the averege soldier, for whom it wae de-
‘signed. The Board had always ergued that complicated equipment was useless if the
average soldier could not operate it readily in combat.

In July of 1944, a new light tank, the M24, wss delivered to the Board and it com-
menced & continuous service test that was calculated to either meke or bresk it. During
the extensive tests to which it was subjected, the V24 survived 309.59 engine hours and
2526 test miles fully loaded and meneuvered under simulasted combat conditions of deep
mud and heavy dust. In the compilation of data during thie test it weae discovered that
forty-seven percent of all maintensnce time wae devoted to the suspension system. This

was considered to be excessive, snd study wes given the subject in order to correct the
deficiency.

®.
oy

TANK, LIGHT, M-24
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On a crose-country course considered to be the toughest of its kind, constructed
over a route consisting of steep grades, side slopes, rocky areas, timbered zones for
sharp turning tests, sendy ground and stumps and fallen trees, the Amored Board tested
the M24, together with eleven other amored vehicles. Of the 12 vehicles, only three
actusally completed the course. In the tank class the M4 medium tank made the grade in
three hours snd twenty minutes, and the M24 finfehed with no difficulty in two hours
end sixteen minutes. TFurther tests were.made on ‘slope-climbing courses where the M24
was agein matched with the VM4 medium. Over s messured climb the M24 successfully coped
with a fifty degree slope in 68.9 seconds while the M4 lumbered over the ssme course in
77.4 seconds. From these and similar tests the Bosrd conecluded that the M24 light tenk

was superior to ang knowmn type of light tank in durability, reliebility end general
field worthiness.

During later combat firing tests it wae decided that the full possibilities of the
new light tank could not be reslized with a crew of four, and subsequent study proved
that with a eimple rearrangement of stowsge & five man crew could be utilized to asdven-
tage. This caused the Bosrd to recommend that the table of organizatigs for light tank
compmmies be changed to correspond with that of medium tank companies. Tables of
Orgenization for light tenk units were later chenged accordingly.

TANK, HEAVY, M-28

Arrival of the M26 heavy tank csused the board to begin e series of exscting serv-
{ce tests to determine its relative performance and ebility. Among these, en engine
test was initiated and three of the M26 enginee were driven to their limit of endurance.
When the tests were texggineted at seven hundred hours, one of the engines was still
operating excellently. At the conclusion of this test the tank had required 62.50
menhours maintensnce time and had completed 4056 test miles. The two M26 tanks which
sterted the test finished 3635 and 3052 miles respectively before failing due to
mechanical reasons the Armored Board determined from these tests that an engine life

.
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of eix hundred hours or better could be expected from the M26, but there were some
minor deficiencies to be corrected. Further experimentation was directed toweard
solving these problems &nd recommendations were made to speed production of the tenk.-

Although the trend of tenk development toward the end of hostilities was in the
direction of heavier tenks, some thought wes given to development of the medium tenk.
The medium tank TRZE3, equipped with torsion-bar type suspension system and & 76mm gun,
was tested by the Board in early 1945, 20 A though further development was not contem-
plated on the T23, some of its festures merit mention. It was the first electric tank
to be equipped with heaters for crew compeartments which satisfactorily heated all com-
partments with the exception of the turret. At.ten degrees farenheit, the turret 'sec~
tion wes not sufficiently heated although the other compartments were satisfactorily
hested.” The Bosrd learned thet the center guide type track on the T23 was superior to
the type with the guides on the side, although its life was short. Stowsge errangement
in the T23 wes considered highly eatisfactory and was recommended =8 an improved ar-
rengement for medium tenks.” (See Study No. 33)

While plens were being considered for sdoption of new heavy type tanke, the Board
dispatched experts to Detroit and other manufacturing centers to observe and meke rec-
ommendations on pilot models of the T28, T29, T30, and T32 heavy tanks. Although these
were in the embryonic stages of development, they were expected to near the experimental

‘stage about July, 1945; none of these tenks reached the Armored Board for testing pur-
poses by the end of the war.<~*

Tests were conducted with polaroid materiel for improved fdentification of vehicles
and were found to eneble eassier identification at longer ranges. 2 New camoufl sge
equipment and modificstions were designed snd tested by the Boa:.-d.a3 One of the new
cemoufl age kits converted s column of tenks into & ecolumn of trucks in a short space of

time. <* New snd improved penel identification sets were tested and epproved for the
direction end control of sireraft.

More spectacul ar was the testing of flame thrower equipment, and development was
expedited considerably by comprehensive tests of a new glame gun, E12R3%, which was
found superior to any other in production at that time. Arising from a growing need
for protection sgainst flash burms, the Armmored Board made plans for testing new flame
resistent garments and expected to hsve the necessary clothing developed in 1945,

The Weespons and Ammunition Section conducted tests in August, 1945, to detemine
the suitability of a rocket launcher T72 for ammored use. 2 A project was also initi-
ated to test a new fuze for 90mm end 105mm smmunition that wae designed to activste the
shell on spprosch to a land or water mass, The use of this fuze was found to be &p-
plicsble to field and amored artillery unite and was recommended for use sfter exten-
‘sive testing. Ammunition of various types was tested in a ‘search for the ideal am-
munition for each type of gun used by armored units, Among new typee tested was the
105mm HE, AT M67El. This shell was found to have qualities of penetration and trajec-

tory far superior to earlier types and could completely pierce eix and one eighth
inches of rolled, homogeneous armor plate.

These tests, end meny others t00 numerous to detail within the short space of a
few pages, indicate the contribution of the Armored Boerd to the development of Amored
materiel. Throughout the period of war, the resulte obtained with equipment on the
battlefield reflected the efforte end asggressive enterprise that had been largely re-
'sponsible for putting tested equipment into the field which assured fighting men the
best possible chance for success in combat.
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Chapter XII

TFSTING AND FQUIPMENT

THE ARMORED TORCE MEDI CAL RESEARCH LABORATORY

The Ammored Force developed msny complex vehiclee, wegpons end other specialized
equipment which placed extreme demends upon the mental and physicel capacities of the
men who operated them. The first consideration in testing, evalusting end improving
armored equipment was of necessity for combat effectiveness. Thus, in forging the
mechines of war, the originel tendency was to concentrate upon fire power, maneuver-
ability, shock action, and protection. :

In testing and using this new materiel, it soon becsme sppsrent that the peculisr
hazards to which Ammored Torce soldiers were subjected had a direct bearing on their
physicel and mentel efficiency. Within a tenk in the thick of bsttle, members of the
crew had to breathe air conteminated by ¢arbon monoxide from the engine exhaust snd by
gun fumes. Gun-flash snd inadequate illumination made vision difficult. Noises re-
-sulted in fatigue and stress. Temperature extremes produced physical discomfort, par-
ticularly with a tropical sun beeting down on the tank hull.

Soldiers were, of course, expected to endure many of these discomforts, but it was
spparent that their alleviation would contribute to greater combat efficieney. The
British had blezed the trail with their Armored Fighting Vehicles Physiologicel Lebore-
tory. In America the Aero-Medicsl Research Lsboratory at Wright Field, end the Naval
Medicsl Research Institute at Bethesda, Marylend, had for ‘some time been carrying on
‘studies of clothing and equipment and battle conditions as related to.pereonnel.

In the summer of 1941 the Amored .Force reqested the Surgeon General's Office and
the National Research Council to survey the facilities required for a medical research
laboratory. The request was handed over to the Subcommittee on Industrial Medicine of
the Committee on Medicel Resesrch, which proceeded to meke extensive studies at Fort
XKnox.” In October the committee rendered ite report and formally resolved that, ."Whereas
the operation of the Amored Force is attended by concomitent environmentel conditions
end influences that effect the 'safety, health and physical and mental efficiency of
personnel, " a regearch lesboratory 'should be ‘set up.

Acting upon the recommendations of the committee, General Deyers requested that a
medicel research lsboratory for the Armored Force be established. ¢ Authority was
grented in February 1942, 3 and work wes begun on a building to house the laboratory.
The struoture, costing spproximetely $220,000 was completed and occupied 1 September
1942,

Lt. Col. Willard F. Machle (later Col.) was sppointed commanding officer of the
Laborstory. Colonel Machle had sn extensive background in medicine end industriel
hygiene which qualified him well for the position. He brought to the work bresdth of
vision and energetic epplication to the problems of the-Laborstory. The staff was -se-
lected so that the combined knowledge of meny scienc#s could be foocused on each proj-
ect. The original snd continuing objective has been to obtein basic date on training
end equipment from which conclusioms might be drewn thet would eneble the individual
soldier to perform his duties with maximum efficiency for the longest possible time.

The Laboratory was st first divided into the following research departments:
Medicine, physiology, biochemistry, physics, engineering and ventilation. A later re-
orgenization established three main sections: the physics section; the clinical see-
tion, which supervised hot and cold room studies, chemietry and clinical investigation;

l
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and the engineering section, comprising sub-sections concerned with general and ven-
tilation engineering, utility, shop and field tests.

The Laboratory was equipped with cold and hot rooms which spproximated the condi-
tions to which men were exposed in the field. The cold room could produce temperatures
ae low as -63°F., with wind velocities as high as 25 or 30 miles per hour. The hot
room wes capable of maintaining a temperature of 140°F, Thie heat could be the intense
dry heat of the desert or the steaming, humid heat of the jungle. A special "tight
room" was provided to investigate dusts and gases in relstion to tank ventilation.
Sufficient space wse provided so that the largest vehicles used by the Ammored Force
could be accommodated, &s well 8s & number of men &t one time.

"THE COLD ROOM COULD PRODUCE TEMPERATURES AS LOW AS -63° R "

The Laboratory was also equipped to test the noise of battle in varying degrees
of intensity. To the tune of tanks roaring over the battlefield, dive-bombers descend-
ing on their positions, and heavy artillery shells dropping in the vicinity, ‘soldiers
were tested for their mental and physical reactions. For the most part, volunteers
were used in the experiments, many of which involved great physical discomfort incident
to extreme changes in temperature and nervous tension.

Original instructions from the Chief of the Armmored Force directed Colonel Machle
and his staff to initieste 'studies of seven main projects:

1. Cold weather operations.

2. Operations at high temperatures (particularly in tanks).
3. Toxic gases in armored vehicles.

4, Dust exposure in ammored vehicles.

5. Crew fatigue research. .

6. Vision in tanks.

7. Night vision from tanks.
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Almost immediately theresfter, two more projects were added: development of pre-
selection tests for personnel and a study of physical measurements of personnel in re-
letion to headroom and other inner dimensions of tanks.

Lieison

One of the first concerns of Colonel Machle upon takjing command of the Leboratory
was to avold duplicetion of effort with ather agencies doing similar work and to co-
ordinate activities where possible. From the beginning, the Laboratory has maintained
close lidison with the Armmored Force Board which was engeged in testing equipment from
the standpoint of combat efficiency. The Director of the Laboratory was made sn ex- .
officio member of the Bosrd, and the President of the Bosrd an ex-officio member of the.
staff of the Laboratory. Personnel of both units wers interchsngeably svailable for
advice and consultsetion, and the facilities of the Board snd the Laborstory were made -
available to each other, '

By December 1943, no new designs for tanks proceeded beyond the mock-up stage.
until they had been made the gubject of study end report by the Laboratory. All pilat
models of new vehicles were tested by the Laboratory with respect to the «un fume
hezard, contamination by c¢arbon monoxide, plecement and mounting of sighte, 1ighting,
placing of controls end seating.

Close collsboration was maintained also with the Office of the ‘Surgeon General,
the National Research Council, the National Defense Research Comittee and the Office
of Scientific Research Development. The Navy end the Ammy Air Torces, conducting simi-
lar research lsboratories, advenced many useful suggestions.” Significant 1nformation
from combat zones was supplled by G-2, Amored Forece Headquarters.

At ‘first there weas no machinery for exchange of information with the Britieh Aro
mored Pighting Vehicles Physiologicel Lesboratory and some duplication of effort re-
sulted. This was largely_ eliminsted following an agreement reached with the. Britiah
Laboratory in March 194:5. 6 :

Tenk Interior Design, Seating and Contmls

First results from the work of the Laboratory was a report on "Adequat.e He.dmom
in Tahke. ™’ Submitted to the Commending Genersls of Army Ground Forces end :Amy Serv—
ice Forees in November 1942, the report wes spproved_snd forwarded to Ordnsnce for..
action. Without changing basic tenk design, Ordnence installed sdjustable seats, pm—-
viding four different levels to meet the needs of ‘soldiers of different heighte.  This
report also recommended certain limitetions on the size of personnel selected to oper-
ate tanks, whioh were approved snd tsken into consideration in the aeeignuent of
personnel. : ,

‘Subeequently, reports were rendered on slterations in design of ‘seets, positioning
of ocontrols, and the size, shape and position of hatchways. The recommendations made
in these reports were 'soon incorporsted in tenk design.  The larger hetches were
scheduled for production 1 December 1943. The over-center ciutch spring srrangements
to reduce pedsl pressures to endursble levels went into production 5 October 1943..
Tield modification of existing vehicles wae accomplished in addition to alteration of
neW tenk destgn. TFsbrication of kits for field modi fication of existing vehi,qleq,wae
accomplished in sddition to alteration of new tenk design. Fabricetion of kite for.. ..
field modification begen in August, 1943, and 2750 modification kits were available
for overseas ehipment by 1 October 1943.

Besic data relstive to the placement and mounting of controls end sistht&afféﬂﬁ
all new tank designs. Reconmendations of the Lghoratory with regard to the design of
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turrets were incorporsted into tanks of the T20, 23 and 25 series {medium) and the new
light tank T24, These same recommendations affected the M4 turrets as redesigned late
in 1043.8 (See Study No. 33)

Fire Control

From the outset it was recognized that the optical devices and fire control =p-
parstus in the tenks then current were woefully inedequate. On the surface it did not
sppear that this problem was one which would concern & medical research lsboratory.
Nonetheless, fire control involved the men as one of its most importent components, and
it was, moreover, sppsrent thet while gunnery test officers were wholly competent to
determine the relative value and accuracy of eny esight or reticule, they were not able
to tremelste superiority or deficiencies of performence into terms of design. Coneid-
eration of the inherent limitations of optical properties of sights, the mechanical
limitstions of linkage snd the physiological limitations of men, led inevitably into
design of the integrated systems; the Laboratory's point of view being that of design-
ing the entire fire control apparatus in relstion to the attributes of gunners. The
firet priematic periscopic ‘sight, for example, designed by the Laboratory and reported
on in January 1043° wes approved and the pilot model later received and tested. The
‘sight was far superior to sny available and could be installed in the field. Produec-
tion of 2,000 T8 'sights weas scheduled to begin in June 1944, and mass production on a
'similer sight celled the M1O began in September. (See Study No. 33)

Vision

The Laboratory systematically investigated the night vision problem for more than
a year, Interest in the problem was spurred by reports from the theatres of operation
that almoet half of troop operations were at night, and by specific requests for
training of troope in night operations before they were sent overseas. Extensive re-
‘search into the night-seeing ability of ground troops revesled that some men far ex-
celled others in this respect and also that practice in nightseeing technique improved
the night vision of most men. A4s its contribution to meeting this training need, the
Lesboratory Staff prepared a training manusl on the use of the eye at night. Thi's menual
was forwarded to Headquarters Army Ground Forces, spproved, end publieshed; snd,in ad-
dition, the following was recommended to the War Department:

1. Assignment of one medicel officer end one training officer to establish pro-
curement of necessary equipment end coordinate a program of ‘selection, education,

training, and use of visuel aids in ell ground troops training centers in U. S. end
overseas.’

2. Assignment of a8 qualified officer to design and instell necessary visueal ‘aids
in vehicles and to design end procure red filters for flashlights.

3. ‘Selection and commencement of training of teems to be sent to training oentera
in the U. 'S. and oversess to inaugurate a training program.

4. Procurement of luminous plaques for 'ealection tests on an initial basis of one
per regiment.:

B Preparation'md procurement of training afdse a38 literature and lecture mate-
rial on basi's to be recommended by coordinstion groups. :

‘Study of the lighting inside tenkse and its sdverse effects on dark adsptation led
to the design of a dual red-snd-white lighting system which was adopted for use in
tenks. Drawings were relessed for production of fixtures on 1 November 1943.
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Fxcessive casuelty rates smong tank commenders from air burst high explosive end
machine gun fire pointed to the necessity of adequate spotting =md all-around vision
devices to meke it possible for a tenk commender t6 operate with his head under cover.
A design of an all-saround vision device, developed by the Laboratory, went into pro-
duction =md a ;ieri'scopic seven-power binocular spotter was in the pilot model stage in

December 1943. An al&emate model was later studied snd finally adopted in August
1945 as Periscope, M5,

Testing of a latersl-offset sight that projected through the right side of a tur-
ret instead of through the top led to a recommendation for its adoption for high-
trajectory weapons of more then 75mm. Its reported sdvantages were that it reduced the
arc of travel of the sight, decreased interference from emoke and muzzle blast, pro-

vided optimum optical properties, i%d met the need for elevations in excess of those
possible in fixed reticule sights.

Toxic Gases

Study of the ventilation in vanks provided basic dsta for use by all interested
sgencies end was widely used, An early concem of the Laboratory was the gun fume
hazard in tanks.  Systematic study of all enclosed armored vehicles was carried out and
was continued as new vehicles gppeared. As one result of these studies, en exhsust fan
was adopted for instsellation in all M4 tenks to be shipped overseas, and field kits

were produced for tanks aslready overseass. On 1 October 1943 1370 fans were available
for shipment oversess.

Study of the carbon monoxide hazard from auxiliary engine-generator sets in tanks
led to recoomendations which were immediately adopted and put into .production in 1942,

. The Laboratory sleo tackled the problem of protecting personnel in tanks against
chemical werfare agents. It was apparent from the outset that two approaches were pos-
sible; one, group protection, in which there is a partisl sesling of the tank and
poeitive-pressure ventilation by purified air, end the second, individual protection in
which purified air is supplied by meens of individuel hose connections. The Laboratory
undertook the development of the group proteéction method, and a tank modified snd
equipped by them was sent in 1943 to Edgewood Arsenal to undergo a series of field
tests with chemical warfare sgents.

"The role of the Lsboratory in this development, ™ explained Colonel Machle, "hes
been that of providing basic date and demonstrating the feasibility of one epproach to
the problem. Decision as to method to be employed in practice is made by higher head-
quarters. It is believed that the initiative teken by the Laboratory in the develop-
ment of a workable protective measure has accelerated end stimulated activity by many
other egencies, ™ Since emy gas—pmtective equipment must be tied in with the design of
vehicles, the project was turned over to Ordneance Department, Tank-Automotive Center,
as ‘soon ap the feasibility of the method had been demonstrated. 1,4

High Temperature - Desert Heat

A month before the officisal authorization ceme through, five members of the Labo-
ratory staff were sent to the Desert Training Center, Camp Young, Indio, Californie, to
meke observations during meneuvers with respect to the specisl problems of the desert.:
Basic data were collected on fatigue of tank crews, high tempersature in tanks end dust
exposure of men in amored vehicles. Upon their return to Fort Knox, they were sble
to simul ate desert conditions in the Laboratory for controlled experiments which re-
flected actual conditions.
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Projects were initiated an the influence of high temperstures on the efficiency of
perspnnel, acclimatfzation to high temperatures, water snd salt needs of personnel,
length of time thst gas-proof clothing could be worn in hot climates, air conditioning
of tanks, and related subjects.

Elaborate tests were made to determmine the relative efficiency of men who started
working immediately in excessive temperatures, end those who had been previously ac-
climatized. On the basis of these asnd subsequent tests, a detailed acclimatization
schedule was placed in a training memoramndum.

Studies of weter eand sslt requirements resulted in the production of a training
film for desert troops, on which the Medical Resesrch Laborstory collaborated. Subse-
quently, two circular letters outlining water and eelt requirements for personnel and
procedures for scclimstization were prepesred for Laboratory reports and published by
the Office of the Surgeon General. The studies on K-2 rations made at the Desert
Treining Center were used by the Office of the Quartermaster General in modifications
of retions then in use.

The various studies msde by the Leboratory on the effects of desert environment on
personnel, together with the work of the Desert Warfere Bosrd and others, resulted in
extensive revisions of the Ammy Field Manusl on Desert Operstioms, to which revisions
the staff of the Leboratory contributed. 16 with these revisions in process, most of
the work on desert heat had been concluded end a small smount of time was spent on this
work, Thereafter the Laborstory's "hot room" wae for the most part devoted to experi-
ments with jungle (humid) heat. ‘

 High Temperatures - Jungle Heat

Studies of the Laboratory with humid hest soon estesblished that the acclimatizs-
tion procedure previously worked out for desert heat gpplied equally well to jungle
heat. On 26 April 1943, Ammored Force Headquarters publighed Treining Memorandum Num-
ber 12, giving the procedures for scclimatization worked out by the Leboratory. This
memorandum gave specific, easy-to-follow directions on methods of acelimatization,
water reguirements, a detailed six~day -schedule of graded work during ecclimatization,
‘symptoms of heat exhesustion, first sid treatment, salt requirements, and protection af-
forded by clothing.

Another project in connection with jungle heat, wes the study of atabrine as a
suppressive sgent for Malaria. TFarly reports from the South Pacific end Central Afri-
cen theaters indiceted that Malaria waa the largest ‘single cause of ineffectiveness of
troops. It was anticipated thaet the problem would be even greater in the Balkans,
China, Indo-Chins, India and the Dutch Fast Indies,.

By December, 1943, the Laborstory had completed a systematic study imvolving 250
experimental ‘subjects in which the effects of activity and environment upon ‘suppreesive
therapy with atabrine had been detemmined.- Thie work provided basic data negeseary for
the setting up of field studies in endemioc malarial thesters., 1In addition, much epe-
cific informetion on the behavior of the dnis end the likelihood of achieving protec-
tion with a regimen of dosasge was reported.

Pre-Selection Tests

Another project of the Medical Resesrch Laboratory was the preparation of a series
of personnel tests to be administered before men were selected for certain duties. The
purpose of the tests was to eliminate from consideration personnel who, because of
physiological inasdequacies, could not possibly fulfill specific tesks in ermored units.
By physiological ansalysis of a number of jobs of principel importence in ocombat, the
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physical attributes desirasble in men to fill these jobs were determined. Then tests
were prepared to select for these attributes.

A pre-selection test procedure was set up and the fillers for the 12th Amored
Pivision were processed at the request of the division command. Machinery for these
tests was 80 arranged that -the test scores and recommendations accompsnied the filler
through hie first day and reached the classification board with him. Later, the same
procedures were applied in processing fillers for the 18th Lmmored Division. A similer
geries of tests was prepared and used at the Armored Replacement Training Center, the
primary purpose being the validation of procedures used in the selection of gunners.

By the end of 1943, faecilities for handling & thoussnd men a week were in operation.

Qther Tests gnd Problems

The Laboratory made contributions to the military effort in 'seversl other ways.
For example, studies of the adequacy of winter snd arctic clothing formed the basis for
selection of clothing by the Amored Commend.  All work on clothing was closely co-
ordinated with the 0ffice of the Quartemmaster Genersl end, in the case of protective
clothing, with the 0ffice of the Surgeon Genersl. Observations and recommendations
from the Laboratory influenced the design of the 4-zone TEA clothing and e revised is-
sue of jungle clothing, both adopted late in 1943. A member of the Laboratery Staff
spend several weeks in the Florida Evergl ades in connection with tests on jungle
clothing.

In addition, the Laboratory tested for the Ammored Commend a number of smsller
items of clothing or equipment, including electrically hesated gloves, individual crew
conditioning systems, power controls and en ear protective device. Analysis was made
of requirements for fitting of esr phones and the restrictions in design imposed by.
the neceseity for wearing them under helmets.

A further important contribution of the Laboratory, not made the 'subject of formal
report, was the indirect effect upon the work of other egencies with respect to certain
problems of vehicle design. The Laboratory called attention to many aspects of design
which were unsatisfactory from the standpoint of the mean who operated the vehicle.
¥ith the lessening of pressure a8 major design end production problems were solved, it
became possible to devote more effort to these refinements.

With the redesignation of the Amored Commend as the Amored Center in_February of
1944, the Laboratory wase placed under direct econtrol of Amy Ground Forces, D put con~
tinued its work toward the improvement of ammored equipment. In a memorandum to all
officers of the Laboratory, Colonel Machle wrote:

The primery function of the Medical Research Lsboratory continues to
desl with the problems of smmored vehicles., 21

On 8 March 1944, the Laboratory was transferred to the Amy Service Forces and
placed under the jurisdiction of the Surgeon General, retroective to I February 1944.
While this chenge broadened the work of the Lsboratory to some extent, it still con-
cerned itself primarily with the problems of amor eand mainteined close lisison with
the Armored Center and the Armored Board.
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Chapter XIII

REDESIGNATIQONS OF THF ARMOREL FORCE

On 2 July 1943, the Armmored Torce wes redesignated as the "Armored Command, "1 ang
agein on 20 FTebruary 1944, redesignated es the "Armored Center.."2 The Chief of the
Armmored Forces was subsequently temed "Commanding Generel, Armored Command, " and "Com-
manding Generel, Ammored Center," respectively. All Amored installetions were renamed
to omit the word "Force" from their title. (See Study No. 9) 3

The reasons for redesignation of the Ammored Force can best be understood egainst
the background of the first three years of its existence. In 1940, the War Department
seriouely considered establishing the Armored Torce as a sepesrate branch, on a par with
Infentry, Cavalry, Ordnance, and the other amms and services.

Powerful opposition developed toward thie idea, particularly on the pert of the
Chiefs of Infantry and Cevelry. It was subsequently decidsd by G-3 of the Wer Tepart-
ment Genersl Staff that "for the present, at least, there will be no separste mechae-
nized arm.™ TInstead of establishing the Amored Force as a sepsrate and independent
brench, the next best thing was done: the new Force was estsblished in the field at
Fort Knox, Kentucky, end was sccorded operative {f not legel indepemdence. The desig-
nation of the Commanding General of the Armored Force as "Chief" wasa deliberate, inas-
much as he was made to feel on sn eactual par with the chiefe of the bona fide inde-
pendent branchee and given to understend that the Ammored Force would be set up as a
eéep arate brench at the proper time.

The Armored Yorce was in reality the fair hsired boy of the War Department General
Staff during the early phases of its existence. Maj. Gen. Richerd C. Moore, Deputy
Chief of Staff, gave this new organization every consideration in fts efforts to reach
combat efficiency snd become equipped rapidly.5 ¥ith field troops under his direct
command esmd with direct sccess to the Chief of Staff, the Chief of the Amored Force
wes in 8 much stronger position then the legsally asepsrste ams and services.

As initial orgamizational difficulties mere smoothed out, and the Amored Force
‘started to emerge from its growing pains, telk of its future status within the War De-
partment and Amy was revived. On 19 November 1940, the Assistent Chief of Staff G-3
of the War Department presented s comprehensive study to the Chief of Steff, stating
in pert:

The War Department directive establishing the Armored Force or-
gsnizes it on en experimentel basiea. G-3 believes that the Force has
admirably fulfilled its mission of initial organization and that it
has succesefully psssed through the experimental stages of ite existence.
In the interest of efficiency, it 'should be legally established as e
seperate am of the service. 8

The Chiefs of Infantry and Cavalry reacted sharply to the G-3 memorandum. The
Chief of Infantry pointed out that the Amored Force had only asked for a field force
hesdquarters, not e ‘separate amm; thet the infantry and tank battelion under units of
the Amored Force were ‘suffering from lack of combined-sms training; and that these
units should be returned to Infantry control.’ The Chief of Cavalry, in a long snd
embittered review of mechenised developments, charged that there was nothing in the
accomplisiment of the Armored Force that "oould not have been accomplished equally well
or better through estsblished sgencies of the War Department. "8 He further stated that
the Ammored Force had been violsting the terme of the Nstional Tefense Act of 1920 in
cresting non-Infantry snd non-Cavalry amored unitvs,
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The result of this proposel was that the Chief of Steff disepproved the immediate
establisiment of e separate arm, but did not ‘conclusively rule out such a prospect in’
the future.? General McNair sald at the time, in & letter to Generel Scott, "The un-
favoreble action on & seperate arm was to be expected, since the propossl is a bit

brusque. However, I should say that this particuler set-back need not be the last word
in this connection.”

Once this flurry of activity died down, there was no concerted move for a separate
sm. The Amored Force continued on the high roed of expamsion. When General Devers
aasspumed command, the Force geined even more in personnel and equipment. More important,
it geined in prestige and ceught the public eye, A wide-awske Public Relstions Section,
under the leadership of Col. Tristrem Tupper (later Public Relatione Officer for the
Yuropesn Theater of Operations) kept the Armored Force comstently before the publie, end
sssisted in building up a pride of accomplishment and unity of -epirit which made the
Ammored Force in meny ways skin to the Army Air Forces, When the axe of retrenclment
threatened the Public Rel ations Rection, General McNair sdvised the War Department
Buresu of Public Relations Director that _he intended to disspprove their request to re-
tain a "large end centralized" section. 11" General Surlee intervened on behelf of main-
teining the existint strength of the Public Relations Sections_'becsuse of the newness
of the Amored Force and the unususal public interest in them, "

When the Amy Ground Forces was -esteblished in March, 1942, there is little doubt
that the Armored Force was one of the most independent of the commands under the con-
trol of the Ground Forces. It continued in this position, and developed its indepen~
dence by virtue of the close contacts it had slready_established with sll of the amms
end services heving components in the Amwred Force. 13" Genersl Devere, with his sbility
for accomplishment, made full use of these contacts to bring his units to combat
efficiency. ‘ o

ks Ammored Force units coinpleted their divisional treining, and it beceme expedient
to send them on for combined training with larger unite, it was natural thst they should
be detached from Ammored Force control, and placed under the control of field headquer-
ters such &8 corps or amies. By early 1943 there were meny more armored unite outside
of Amored Force control than under the jurisdiction of the Fort Knox heed quarters.

The name "Force" in the title of the Armmored Force caused some confusion after the
establishment of the Ground, Service and Air Forces, end it was felt that the "Armored
Command" would be a more accurate designation of the new poeition on a plene with the
"Airborne Commend," "Anti-Aircraft Command," and other commands under Amy Ground
Forces.

Tn & memorendum to his Chief of Staff, 11 May 1943, Genersl McNair recommended
that the Commending General of the Amored Command would have inspection functions with
respect_to all armored units in training within the contlnental limite of the United
States. 14 Under the later redesignation, the Armored Center was placed under the com-
mend of the Replacement and School Commend but retained as ite primary funetion, di-
rectly under Army Ground Forces, the inspection of ammored units, end recommendations
as to changes of esrmored organization, doctrine, training, end materiel.: Also retained
was the function of review and forwarding of training literasture to AGF for approval.
It was specified that the Amored Board end the Armored Medical Research Lsborstory
wuld operate directly under Headquarters, Ammy Ground Forces, The Armmored Force
Board_was returned to the juriediction of the Armmored Center effective 25 September
1944, 16 and the Armored Medicsl Research Laboratory was trensferred to the Amy Service
Forces and placed under the jurisdiction of the Surgeon General as of -3 February 1944.

~ The staff sectvions‘of the Armored Center Headquarters, were reorganized to include
only the Adjutent General, Judge Advocate, Inspector General, and two new sections
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designated as the Organization, Doetrine snd Training, end Equipment and Materiel Seo-
tions. This reorgaqizatioh eliminated all Generel Stasff Sections and sdded OD&T, and
E3M Sections which embraced substantislly the scope formerly covered by staff sections
G-3 and 4 and the special staff sections whose activities with which they were nomally
concerned., All units were transferred ¢o R&S Command except those units at the
Celifornia-Arizone Aree which remained sssigned to Amored Center, -’

Under the 1944 redesignation the Armored Center exercised normsal commend functions
as delegated by the R&S Command. Army Ground Forces ststed that the reorganization was
based upon the principle that routine matters pertaining to supply, training snd per
sonnel which concerned the Ammored Replacement Training Center snd the Armmored School
would be administered directly between the R¥S Commend the ARTC end TAS. This chein of
communic¢ation caused coneidersble confusion at Headquarters Amored Center, because it

compliceted the dissemination of information, end coordination 'between. the Center, the
ARTC and the Amored School.

Directly concerned with the problem of creating better coordinetion between the
Armmored School snd the Ammored Replecement Training Center &nd Amored Center Head-
quarters, General Scott stated that he did not believe the system placed in effect upon
reorganization 20 February 1944 to be functioning es well as 1t should, or as was visu-
elized at the time of its adoption, due to en element of "divided responsibility." He
further qualified his opinion by a statement on 4 September 1944:

As to the work of m Amored Center end the progress thet has been
mede therein, it is necessary to go back to the directives which I re~
ceived in person from AGF lest December. I was specifically told that
I was to consider myself as technical eadvisor in sll matters .connected
with armor, to act as inspectorate of armmored units to coordinete and
improve training throughout all armored instelletions. = 19

As &8 result of General Scott's protests this chain of communication was subse-
quently revised to require ell correspondence pertaining to the ARTC and Armored Sohool
‘to pass through the Armored Center Hesdquarters.

. On 9 October 1945, Amy Ground Forcee ordered that necessary steps be takea to
discontinue Headquarters and Headquarters Compeny, Amored Center at Fort 28" Ken-
tucky, at the earliest practiceble date and not later than -30 QOctober 1948,

Ammored Center was inactivated at 2400 hours, 30 October 1945. 21 The Amored Sehool
moved ite headquarters to the building fommerly occupied by the Armored Center Head-
quarters. Office and enlisted personnel were reessigned to The Armmored School, Ammored
Repl ecement Training Center, Ammy Ground Forces Board No. 2 and Post 'SCU.-

From the activation date of the Amored Force, 15 July 1940, to the insctiveation
of the Amored Center on 30 October 1945, the development of armor had come a long wsy
in experimentel work, training, ead orgemizetion.: It had orgenized and trained four
corps headquarters, sixteen amored divisions, 8ll of which had been engaged in combat,
spproximately sixty-five tenk battalions, and a number of smphibious tenk battelions

and smphibious tractor battslioms. All but & few of these units had been engaged in
comb at.

In addition tb the troops which amor contributed to the war effort it haed, in the
words of Lt. Gen. Willis D. Crittenberger, developed a typicel 'Mmerican method of
waging war:

Armmor: - in epite of the hard knocks end adversities which had to

be overcome, did in the edvance across Freance just exactly what had
been expected of it, by those who have known Mnerican ammor for temn
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years. It will do it egain if a breskthrough occurs. American amor .
leaders had expected to occur what occurred in France. Armor has ful-
filled their expectations,

We have in our country the facilities to manufacture ammor in
great quantities, We have also the personnel neturally inclined to
fight the armmored way. Our menpower, in genersal, understands motors,
Almost every young man has owned or has worked on a motor vehicle-or
redio. We have become a2 more or less mechanized nation - more 8o then
any other other nation. We should cepitalize on these facilities and
these potentialities to the fullest. This war is a gun war. The side
which concentretes at a decisive point the greatest power genersally
wins. This power includes the fire power of guns. To meet these re-
quirements, guns must have mobility, — ® tracked vehicle for a mount;
armor for protection, and get the gun there with overwhelming firepower,

It is the duty of professional soldiers, because of the potenti-
slities of our country, to push #l1 modern developments of war, in-
cluding ammor, and forget petty branch jeeslousies.

Armor fite naturally into Mmericen ideas and American chapacter-
istics in that it i's a wegpon of opportunity for decisive employment.
Give Armor the fullest chance to develop &nd bresk away from hide-
bound conceptions of the past. 22

Inactivation of the Amored Center created three possibilitiee with regard to the
future of Armor. _ - - : : -
before the gggatm&MeMnd, it might bg gzm Lhe status of e
separate em by legislavive ac‘cmrr_m_gd ell arms as ‘sugh might be dropped and Kmor
might &“ein equality in this way. |The first possibﬂity was regariea as unIfEer, as a
ajority of leaders in~ the Ammy were sgrfeed that Ammor should have the ‘status of a
separate am,| if srms were retsined in the postwar emy. Many leaders including Genersal
Fisenhower were of the opinion that arms as such should be dropped in the postwar ammy
except for developmental activities and schools, which would result in Ammor gaining
equality as a result of the abolition of the other smms. One thing was certain, Ammor
hed demonstrated 1ts right to a place in the postwar orgenization of the Army, whatever
form of orgenization the Army might edopt.
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TRAINING

Armored Force School

1. Gen Chaffes to DCofS WD, 26 Jun 40. Persomal files General Chaffee.

2. Armd F Memo to Lt Col Stephen G. Henry, 27 Jul 40. 201 file, General Henry.

3. Par 30, WD Dir, 10 Jul 40. AG 320.2 (7-5-40)M(Ret). |

4. WD TAG, 1st ind, 1 Oct 40. = AG 320.2 (8-15-40)P(C).

5. WD TAG, 25 Oct 40. AG 680.1 (10-15-40) M-C-M.-

6. General Marshall to General Chaffee, 24 Jul 40. Personal files General Chaffes.

7. Colonel Henry,’ "The Armored Force School," Cavalry Journal, March -~ April,

8. 2nd ind, GHQ to CG Third Army, 7 Dec 40.  332.01.

9. . Interview with Maj F. W. Townsley, G-3 Armd F. June, 1948.
10. WD TAG to CofArmd F, 24 Jan 48. G-3 file 320.B.
‘11.

12. General Marshall to Hq Armd Sch to CG Armd Comd, 3rd ind, 23 Jul 43. 320. 3/1,
Vol III- o

‘R&SC.1tr 352, 6 Oct. 44, sub: Consolidation of Armd, Cav, and TD OCSs at Ft
Knox.  320.8, Vol III.

14. Ltr, Hq TAS, 9 Sep 44, sub: Revision of Armd OC Course.  352.11/02.

15. AGF lst. ind to R&SC ltr, 30 Oct.44, sub: Consolidated Program of Instruction
for 0Cs of Armor, TD and Cav (Mecz}. 352.11, Vol III.

16. Armd F to Comdt Armd F Sch, 17 Jun 42. G-3 files 353/21.
17. Memo No 28, Hq Armd F, 12 Feb 42.

18. General Devers to Div and Tank Bn Comdrs, 16 Feb 42.: Personal files General
Devers. .

19. Canadian Legation to Foreign Liaison Off, WD, 31 Oct. 42. Personal files Gen-
eral Devers. )

20. Ford Mtr Co to General Henry, 4 Sep 42; Comdt Armd F Sch to CofArmd F, 12 Sep
42, Personsl files General Devers.

21. General Henry, Address before Louisiana Superintendents of Schools, New Orleans,
Louisiana, 23 Mar 43.

- 126 -
RESTRICTED



RESTRICTED

Chapter VIII

TRAINING
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Appendix A

Courses Offered by the Armored School

_Certain courses offered were so general in nature as to preclude their classifica-
tion under any of the departments. An outline of these courses follows:

General Courses

Special Division Cadre Course - Opened 7 September 1942; closed 5.June 1943. Dura-
tion of each class - 4 weeks. Graduated 343 officers.  Provided refresher training in
tactics, communication, maintenance, and gunnery to division cadre officers through in-
struction in the tactical employment of armored units to ineclude the combat command for
line officera; duties of communication and maintenance officers for officers cadred in
this classification.

United States Military Academy Graduates Course - Opened July 1943; ourrent. Dura-
tion of each class -~ 8 weeks. Graduated 53 officers. A general armored course in com-
munications, covering procedure; infantry-tank-artillery-communication; motors, oovering
engine theory; maintenance; inspections and epot checks; tank maintenance, covering com-
plete instructions on heavy, medium, end light tanks; tactics to include field engi~
neering; femiliarization driving M24 light and M26 heavy tanks; command staff and logis-
tics; basic medical subjects; combined arms; mechanized cavalry; tank destroyer; tank

employment; and gunnery, to include the 75-mm gun, direct and indirect firing, and
tanks as artillery.

Officers Special Basic Course (also Field Artillery and Antiairoraft Artillery
officers conversion course) - Opened 13 March 1944; closed 10 May 1944, Duration of
each class - B weeke. Provided broad conversion training for officers of field artil-
lery units by instructions in communications; tank and wheeled vehicle maintenance; tank
gunnery; tactical employment.of tank and infantry units; mines, minefields, and mine
laying and removal; enemy tanks, tank tactics, and antitank methode and means. Gradu-
ated 469 officers. ‘

Officers Armored Refresher Course — Opened 15 January 1945; current, Duration of
each class - 8 weeks. Graduated 35 officers. Provided refresher training for officers
of armored units during the restaging period by instruction in signal communications;
internal combustion engines; chassis units; power train; maintenance systems; driver
selection and training; function, functioning, construction, and maintenance of the
various circuits, systems, units, eand assemblies in tanks; practical work in first
echelon maintenance; crew drill; tank gunnery, to include direct and unobserved fires;
reconnaiseance -and security; tactical employment of tank ‘and infantry units; employment
of tank and supporting arms; and functione of staff officers.

Cavelry Officers Refresher Course - Opened 12 March 194%; closed 7 April 1945,
Duration of esch cless - 4 weeks. Graduated 18 officers, Provided brosd conversion
training for officere of cavalry units by instructions in armored organisstion; ocommuni-
cations; tank and wheeled vehicle maintenance; tank gunnery; tactical employment of
tank and infantry units, armored engineers, and tank battalions in landing operations;
enemy antitank means, methods, and tank tactice; flame thrower and snake demonstrations.

Tactics Courses

Officers Basic Taectics Course - Opened 9 February 1942'; closed 22 April 1943.
Durstion of each class - 8 weeks. Graduated 595 officers. Basic tactical principles
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for lieutenants and captains, as applicable to elements of the armored unit, with par-
ticular emphasis on the platoon and company; fleld engineering to include demolition,

AT defense, and field expedients; a review of map reading and aerial photograph inter-
pretation; gunnery to include smsll srms, tank wespons, AT weepons, and the combat prin-
ciple of the tark section, plstoon, and company; tank drill to include that of the com-
pany; communications to include femiliarization with voice procedure on TV sets and
proper use of interphone equipment.

Officers Advanced Tactics Course - Opened 1 April 1943; closed 30 November 1943,
Duration of each class - & weeks. Graduated 145 officers. Provided an orientation,
indoctrination, or refresher course for officers of field grade serving with armored
units for the first time or not graduates of The Armored School. Imnstruction included
organization of armored units; training doctrines; employment; characteristice of light
end medium tanks; field engineering; reconnaissance; crew drill, tank drill; cooperation
of all arms; combat principles and tactice (platoon to division); GHQ Reserve tank
units; defense against chemical attack; supply; staff dutiee; gunnery; principles of
maintenance; driver selection and training; and convoys.

Company Officers Course - Opened 26 April 1943; closed 12 February 1944. Duration
of each class - 8 weeks, Graduated 968 officers. Basic¢ tactical principles for lieu-
tenants and captains, as applicable to elements of the armored unite, with emphasis on
platoon and company; field engineering to include derolition, AT defense, and field
expedients; a review of map reading end aerisl photograph interpretation; gunnery to in-
clude small arms, tank weapons, AT weapons, and the combat principles of the tank sec-
tion, platoon, and company; tank drill to include that of the company; communications to
include familiarizetion with voice procedure on FM sets and proper use of interphone
equipment.

Battalion Commanders Course - Opened 21 June 1943; closed § February 1944. Dura-
tion of each class - 6 weeks, (raduated 194 officers. Designed for selected captains
and field officers partisdly trained in armored units to fit them for duty as battalion
commandere or staff officers. Instruction in erganization of the armored units;
training doctrines and methods; employment of armored unite to include the armored bat-
talion reinforced; characteristics of light and mediunt tanks; field engineering; recon-
naissance; employment of armored orgenizations; cooperation of all arms; service units;
combat principles and tactics; supply and staff duties; GEQ Tank Units; defense against
chemical .attack.

Officers Advanced Tenk Course - Opened 17 January 1944; closed 3 March 1945. Dura-
tion of each class ~ 13 weeks. Graduated 375 officers. Training for selected officers
to better qualify them for duty as company and battelion commanders or staff officers
of tenk units. Instruction included signal communications; use of maps and serial pho-
_tographs; minee, laying and removal; reconnaissance and security; tactical employment
of tank and armored infantry units; tank-infantry cooperation; employment of supporting
arms; staff functions; and tank gunnery.

Officers Advanced Armored Infantry Course - Opened 7 February 1944; closed 2 Decem-
ber 1944, Duretion of each cless - 12 weeks.,- Graduated 130 officers. Training for
selected officers to better qualify them for duty as company and battalion commanders
or staff officers of tank units.. Instruction included signal communications; use of
maps and serial photographs; mines, laying and removel; reconnaiesance and security;
tactical employment of tank and armored infantry units; tank infantry cooperation;
employment of supporting arms; staff functions; and tank gunnery.

Officers Advanced Armored Infantry Course - Opened 7 February 1944; closed 2 Decem-
ber 1944. Duration of each class - 12 weeks., Graduated 130 officers. Trained selected
officers to better qualify them For duty as company and battalion commanders or staff
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officers of armmored infantry units. Instruction included signal communications; maps
and aerial photograph reading; mine laying and removal; reconnaissance and security;
tactical employment of armored infantry and tank units; infantry-tank cooperation;
employment of supporting arms; staff functione; gunnery with emphasis on infantry

weapons, entitank guns, assault howitzers, and indirect fire by forwerd observation
methods. -

Tank Maintenance Courses

Officers Tank Maintenance Course - Opened 4 November 1940; current. Duration of
each class - 12 weeks.  Graduated 2,259 officers. Trained officers of company grade to
perform the duties of maintenance or motor officers in armored units. Instruction in-
cluded essential nomenclature; functions and functioning of circuits, systems, units,
and assemblies; performlng scheduled maintenance inspections and servicings; emergency
repairs and replacements; trouble diagnosis; practical work in maintenance system,
organization, administration, vehicle svacuation, and vehicle recovery.

Enlisted Tank Mechanics Course - Opened 4 November 1940; current. Duration of each
class - 12 weeks. Graduated 2,165 officers and 17,110 enlisted men. Trained selected
personnel to perform organizational maintenance on current model tanks used in armored
units., Included instruction in essential nomenclature; functions and functioning of
all circuits, assemblies, units, and systems in tanks; performance of scheduled prevent-
ative maintenance inspections and servicings; trouble diagnosis; emergency repairs;
unit replacements; and field expedients. :

Airborns Tank Course - Opened 8 November 1943; closed 18 December 1943. Duration
of each class -~ 3 weeks. Graduated 33 Enlisted men. A maintensnce course to acquaint
‘personnel of airborne tank battalione with the features and maintenance peculiar to the
airborne tank through instruction in hull, turret, track, suspension asystem, and vision
devices; detailed instruction on the Lycoming engine; trace lubrication and cooling
systems; trouble diagnosis; removal and service of units arnd assemblies; maintenance
~inspections and servicings. '

Special Medium Tank Maintenance for Field Artillery Personnel - Opened 31 January
1944; closed 4 April 1944. Duration of each alass - 4 weeks. Graduated 1% officers
and 120 enlisted men. Trained field artillery personnel in maintenance on the M7 gself-
propelled howitzer through instruction in lubrication, tank suspension, and tracks;
-power train; engine maintenance and overhaul; electrical system; trouble disgnosis;
maintenance systems and inspections, preparation of tenke for shipment and deep fording;
driving; and field expedients in meintenance and recovery.

Enlisted Amphibious Vehicle Mechsnics Course - Opened 15 May 1944; current. Dura-
tion of each class - & weeke. GCradusted 152 enlisted men. Trained selected tank
mechanics in the characteristics and installations peculiar to amphibious vehicles.
‘Included instruetion in the track and suspension system; power train; engine; electrical
system; trouble shooting and construction; operation and maintenance of the bilge pump,
turret, and suxiliasry operator.

Enlisted Armorer and Artillery Mecheanic Specialiste Course - Opened 12 June 1944;
current. Duration of each class - 9 weeks. Graduated 691 enlisted men. Trains spe-
cialists in dipasesembling and asgembling all weapons of tank units .for normal care and
cleaning; replacement of parts; nomenclature and function of parts; determining types

. of melfunctions and applying immediate action; administering the proper technique in
care and maintenance of all weapons, mounts, sights, power traverse, and gyrostabilizer;
inspecting each type of weapon and wsapon equipment to ascertain its fitnees for
service; removing, replacing, or repairing damaged parte- and writing out job orders
and requisitions.
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Overseas Instructor Course - M24 and M26 - Opened 8 January 1945; closed 2 June
1945, Dursation of each class - 3 weeks. Graduated 1l.o0fficers and 574 enlisted men.
Trained instructionel teams to be sent to the theaters of operations to instruct per-
sonnel in all phases of the M24 and M26 tanks. In addition to femiliarizing the teems
on the flamethrower, rocket leuncher, bulldozer, eand snake, instruction was given in
Instructor Treining; tenk gummery; detailed maintensnce and operation of the particular
tank; characteristics and performence.

Wheeled-Vehicle Maintenence Courses

¥nlisted Motor Course - Opened 4 November 1940; current. Duration of each cless -
12 weeks. Gredusted 14,717 enlisted men. Trained enlisted men to perform first and
second echelon meintenance on the vehicles of their respective branches. Covered the
essential subjects of mechanical treaining sufficient to give the student s firm founds-
tion on which to base his later work. Course included the use of tools; engine theory;
fuel and electrical ‘systems, and trouble shooting; preventstive meintenence inspections
end services; end maintenance under field conditions,

~ Rediator and Sheet Metel Course - Opened 5 November 1941; closed 9 Februsry 1943.
Duration of each classe - 8 weeks., Gradueted 154 enlisted men, Tresined enlisted men to
use sheet metal working tools and radistor repeir and painting equipment issued to
srmored units by instruction in body and fender repsir; welding, brazing; 'soldering;
heat treatment of metals, testing and peinting of military vehicles. .

Radi ator, Body, and Fender Repsir Course - Opened 15 February 1943; closed 8 April
1944, Duration of each class - 7 weeks. Gradusted 283 men.. Trained selected enlisted
men to meke necessary repeirs on army vehicles using regularly issued equipment. In-
struction in oxy-acetylene welding; body snd fender repair; radiator repair; eligoment
and peaintirng. ) :

‘Fnld sted Replacement Motor Course - Opened 12 June 1944; current. Durstion of
each class - 9 weeka.” Treined selected enlisted men to perform orgenizetionel mainte-
nence on wheeled and helf-track vehicles used in smored units by means of instruetion
in-essentisl nomenclsture; functions and functioning of circuits, 'systems, units, and
assemblies found in wheeled and half-track vehicles; precticsl work in perfoming
schedul ed preventative meintenance inspections and servicing emergency repaire and re-
placements; trouble shooting; practiceal and theoretical work in maintenance systems;
vehicle evacustion end recovery.: ’

Blackamith and Welders Course - Opened 5 November 1941; closed 27 May 1944. Dure-
tion of each class ~ 7 weekse. Graduated 492 enlisted men.. Trained selected enlisted
men in effective use of bleckemith and welding equipment issued to amored unite
through instrction in smithing, oxy-acetylene welding end cutting; electric arc weld-
ing; =nd practicsal experience in actuael welding jobs. :

Motoreycle Courses

Motorcycle Mechanices Course - Opened 4 November 1940; closed 26 July 1943. Dure-
tion of each class - 8 weeks. Gradusted 1,289 enlisted men. Gave selected personnel
effective training and instruction in the construction, adjustment, servieing, repair,
di egnosing of troubles, inspection, operation, &nd maintenance of military motorgycles.
Instruction including theory of operation of motorcycle engines, csrburetors; elec-
trical system; power transmission units; chassie units; records; reports; overhaul in-
spection; servicing; and all other fourth echelon meintensnce operetions. All students
were taught to ride both the chain drive end the shaft drive cycles.:
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Motorcycle Operators Course - Opened 4 November 1940; closed 31 May 1941. Duration
of each class - 2 weeks, Graduated 232 enlisted men.  Provided qualified motorcycle
operators for armored unite and organizations through instruction in proper care and
gservicing; first echelon maintenance and adjustments; practical instruction in riding;
safety precautions; and development of boldness in scouting and riding.

Communications Courses

Officers Communication Course - Opened 4 November 1940; closed December 1944,
Duration of each class - 12 weeks. Graduated 748 officers. Trained officers of com-
pany grade to serve as communications officers of companies, battalions, and regiments
of armored units by instructions in organization of the army and armored units; -command
and staff principles; duties of communications officers; principles of signsl communi-
cation; signal supply; radio nets and procedure; radio fundsmentals; practical radio
code practice; field operation; and coomand post exercises.

Cryptographers Course - Opened 4 November 1940; closed 24 July 1941; Duration of
each class - 14 weeks. Graduated 142 enlisted men. Trained selected enlisted men to
‘serve effectively as code and message center clerks in all armored units by 1nstruot1ana
in types of codes and ciphers; encoding. and decodmg, enciphering and deciphering; -and
‘méssage center procedure. :

Fnlisted Radio Repairman Course - Opened 4 November 1940; current. Duration of
each class - 14 weeks. Graduated 3,427 enlisted men.  Trained enlisted men in the in-
stallation, adjustment, maintenance, .and repair of all radio equipment used by armored
unite by means of instructions in electricity and megnetism; shop practice; radio
theory, battery. changing; testing procedure, radio maintenance and repairs; vehigular
installations; emphasizing the .practical application of each subject.

Enlisted Communications Course - Opened 4 November 1941; current. Duration of each
olass - 12 weeks. Trained enlisted men to operate effectively all rsdio equipment used
by armored unite by instructions and practice in code practjce; voice and CW procedure;
army organization; tactical messages; field codes and ciphers; operation and first .
echelon maintenance of radio séts used by armored units; and field operation. Graduated
12,732 enlisted men.

Fnlisted Replacement Communications Course - Opened 12 Jure 1944; current. Dura-
tion of each class - 9 weeks. GCraduated 655 enlisted men. Trained enlisted men to
operate proficiently all radio and telephone equipment. used by armored units by instruc-
tions in code practice; visual signaling; voice and CW resdio procedure; organization of
armored communications systems; tactical messages; cryptography, operation and first
echelon meintenenee of radio sets; field telephones and switchboards; wire t:lee and
splicing.

Enlieted Amphibious Communications Course - Opeéned 4 June 1945; closed 23 June
1948, Duration of each class - 1 week. Graduated 13 enlisted men. Trained radio
operators in the additionel details of radio procedure afloat and selt water mainte-
nance of radios in amphibious vehicles by instruction in amphibian radio nets; organi-
gation; maintenance; visuel communicetion. by arm and hand signals, blinkers, flag,
pyrotechnics, and semaphore signalling; operation of navy radio sets TCSS and TCS7?;
tropicalizing, waterproofing, and maintenance of equipment.

\
Enlisted Amphibious Radio Repairman Course - Opened 2 July 19485; current., Dura-
tion of each class - 1 week. Greduated 10 enlisted men. Trained radio repairman in
the additional equipment issued to amphibious tank units, Instructions included radio
procedure afloat; salt water maintenance; organization of amphibious units; -care;
operation, and repair of navy radio sets TCS® and TCS7.-

- 1 -
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Gunnery Courses

Officers Baslc Gunnery Course - Opened 14 Februery 1944; closed 20 January 1945,
Duration of each class -~ 6 weeks. Graduasted 281 officers. Specialized instruction in
the technique of tank gunnery so as to qualify selected officers to conduet end ‘super-
vise the gunnery treining in tenk units. Instruction given in range and ‘speed estima-
tion; amunition; cleening snd maintensnce of wespone; cspabilities of tank and anti-
tenk guns; medium tenk wegpons; light tenk wespons; morters; antiaircreft machine guns;
forwerd observation and night firing.

Officers Advenced Gunnery Course - Opened 14 February 1944; closed 30 Fecember
1944. DTuretion of each class - 3 weeks., Graduated 38) officers. Specislized imstruo-
tion to trein selected officers of tank units in the technique of employing tanks =e
reinforeing artillery. Instruction covered signal communications; surveys; pletoon
firing (including laeying of base engles, compass; measuring adjusted base engle, com-
pass; use of elevation quadrsnte; siming circle, szimuth indicator); conduct of fire;
observed fires; fire direction, and ‘service practice.

Teacher Training Course

Instructor Training Course - Opened 2 March 1942; closed 1 July 1944. Duration of
each cless - 2 weeks. To improve the teaching technique in the escademic departments of
The Arfmored School snd to instruct officer cemdidates in the proper technique of teach-
ing. Instruction in human relstionse; tesaching techniques; evsluetion techniques. Num-
ber of graduates not aveilable.

Clerical Courses

Clerical Course - Opened 4 November 1940; closed 22 July 1944. Duration of each
class - B weeks. Graduated 12,832 enlisted men. Trained selected enlisted men in ammy
admini'stration procedure to meke them cspasble of performing the duties of personnel emnd
‘supply clerke in company and higher headgquartera. Instructioms ineluded a deteiled and
comprehensive study in military records end reports, typing (or shorthend), end mili-
tary correspondence. Student participstion was ‘stressed.

Special Typing Course - Opened '3 August 1942; closed 5 November 1943 Duration of
each clase - 12 weeks. Provided additionsal typing practice and instructions in the
preparaticn of militery correspondence by clerical personnel in headquerters of depart-
ment, troop, and sgencies of the Armmored School. Instructions included seven weeks of
touch system typing and typing practice, one week of preparation of military corre-
‘spondence, and four weeks of additional imstruction and practice in typing. Number of
graduates not availsble. '

Enlisted Replacement Clerical Course - Opened 12 June 1944; current. Duration of
each class - 9 weeks., Graduated 535 enlisted men. . Trained selected enlisted replace-
mente in army sdminietrstion procedures to make them cspable of perfoming the duties
of personnel and supply clerks in compeny end higher hesdquarters. Instructions in-
cluded military records end reports, typing, and military correspondence. Part of the
student"s time was devoted to & completion of his basic military training.

Miecell aneous Courses

Mschinists Course - Opened 15 January 1943; closed 1 April 1944. Duration of esch
cless - 7 weeks. Gradusted 207 enlisted men. Trained seiected enliested men in the ef-
fective use of and operstion of machine shop equipment issued to amored units; to
femilf arize them with the repairs and maintensnce of amored equipment in the field.
Instruction was in bench work, machine tools; breke reconditfoning; lsthe operation;
practical work preceded by a conference demonstration.

- 12 - _
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Redio Controlled Airplsne Target Course - Opened 28 February 1943; closed 25 Sep-
tember 1943. Duration of esch cless - 3 weeks. Graduated 33 officers and 162 enlisted
men, Trained sirplene target crews to maintain end operste the 0Q2A, RCAT through in- .
struction in characteristics of the target plane; nomenclature of the parts; ordering
replacement parts; operation of the catspult; radio control equipment; care, meinte-
nence, and functioning; engine check and meintenence; parachute packing; prasctical work
in flying; meintensance eand repeir in actusl field flying.

QOdograph Course - Opened 22 November 1943; closed 27 July 1944. Turation of esch
clgss - 2 weeks., Greduated 59 officers and 108 enlisted men. Trained 'selected person-
nel in the maintensance snd opersation of the recording odogrsph through imstruction in
first and ‘second echelon maintenance; compass theory and compensation; night navigation

and deek reckoning; mep msking with odogreph; speciel spplication to Field Artillery
‘sUrveys.

Night Vision Instructors Course - Opened 10 May 1945; current. Duration of esch
class - 2 weeks,  Graduated 72 officers and 48 enlisted men. Treained selected person-
nel for ‘teams to be used in theaters of operatioms and in service 'schools for testing
end selecting key peresonnel for night operations hased on their ebility to see at night;
to instruct '‘such personnel in night vieion. Instruction given in cometruction, use, as-
‘sembling, and maintenance of Ammy Night Viaion Tester - 1; theory end principles of
night vieion; and practicel field work. '
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Appendix B

Amored Divisions

lst Amored Division: (014 Ironsides)

Activated 15 July 1940, participated in meneuvers in Louisiana and the Carolinas
in 1941. Returned to its home station at Fort Knox, Kentucky, end resumed training for
overseas movement, Moved to Furopean Theatre of Operations in April 1942.- Was the
first armored division tn engage in combat in North Africa, participated in the Tuni-
sien Ceampaign, and'the operationse in Italy. Inactivated st Cemp Kilmer, N.J., 26 April
194.6.

[}

2nd Ammored Divieion (Hell on Wheels)

Activated 13 July 1940 at Fort Benning, Georgie, from Infentry (Tenk) units. Par-
ticipated in Iouisiena end Carolina maneuvers in 1941, Moved overseas 7 September 1942.
Participated in North Africen, Tunisian, Sicflian Cempsigns, and in operations in
France, Hollend, Belgium and Germany,

3rd Armored Divieion: (Spearhead)

Activated 15 April 1941 at Camp Polk, Louisiana. Pearticipated in operstions in
the Desert Training Center. Transferred to Furopean Theatre of Operstions in September
1943, Participated in operations in Frence, Belgium, Luxembourg, and Gemmany. Ineacti-
vated in ETO 10 November 1945. ’

'4th Armored Division: (Breskthrough)

Activated gt Pine Cemp, New York, 15 April 1941 TFngaged in Desert Meneuvers in
1942. Moved to Furopesn Theatre of Operstions in December 1943, Participeted in
operations in France, Belgium, Luxembourg, Gemany end Czechoslovekia. Ineactivated at
Ceamp Kilmer, N.J., 26 April 1946.

5th Ammored Division: (Vievory)

Activated 1 October 1941 at Fort Knox, Kentucky. Participasted in Desert Msaneuvers
in. 1942, Moved to Furopesn Theatre of Operations in Jenuary 1944. Participated in
operatione in France, Belgium, Luxembourg, snd Germany., Inactiveted at Camp Miles
‘Stendish, Massachusetts, 11 October 1945.

6th Armored Division: (Super Sixth)

Activated at Fort Knox, Kentucky, 15 February 1942. Trained in the Desert Train-
ing Center in 1942. Moved to Furopeen Theater of Operstions.in Jenuary 1944. Tngsged
.in operatione in France, Belgium, Luxembourg and Germemy. Inactivated in FTO, 18 Sep-
tember 1945. '

7th Ammored Division: (Lucky Seventh)

~ Activeted at Camp Polk, Louisisna, 1 March 1942. Treined in Desert Training
Center in 1943. Moved to Furopean Theater of Operations in April 1944. Fngaged in
operations in Frence, Belgium, Hollend, and Gemmany. Inactivated at Cemp Patrick
Henry, Virginia, 11 October 1948%.
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8th Amored Division: ('I’hundering Herd)

Activated at Fort Knox, Kentucky, 1 April 194:_5,/:18 a cadre division. Relipved of
this function by the 20th Armmored Division on 1% March 1943. Moved to Cemp Polk,
louieiens, snd trained for combat. Moved to Furopeen Theater of Operations in Qctober
1944. TFngaged in operstions in Germany and Czechoslovakis, - Insctivated et Camp Kilmer,
N.J., 11 November 1945.

9th Armored Division:

Activated 15 July 1942, at Fort Riley, Kensas. Treined in Desert Training Center
in 1943, Moved to Furopeen Theater of Operstions in August 1944. Participated in ‘
operations in Luxembourg, Belgium and Gemeny. Inactiveted at Cemp Miles Stendieh,
Massachusetts, 13 October 1945, '

10th Ammored Division: (Tiger)

Activated 15 July 1942 at Fort Benning, Georgie. Engaged in meneuvers in Tennesesee
in 1943, Moved to Puropesn Theater of Operations in September 1944. Tngeged in opera-
tions in Belgium, France, Luxembourg, and Germeny. Ihactivated at Cemp Patrick Henry,
Virginis, 18 October 1945, .

11th Ammored Division: (Thunderbglt)

Activated 15 August 1942.. at Cemp Polk, Louisians. Moved to Furopean Theater of"
Operations in September 1944. Participeted in operatioms in Luxembourg, Belgium,
Gemeny, end Austria. Inactivated in FTO0, 31 August 1945.

32th Ammored Division: (Hellcat)

Activated at Camp Campbell, Kentucky, 15 September 1942, Moved to Furopean Theater
of Operations in September 1944, Participated in operations in Frence, Belgium and
Gemmeany. Inactivated at Cemp Kilmer, N.J., 3 December 1945.

13th Armored Division: (Black Cat)

Activated 15 November 1942 at Camp Beale, Californis, Moved to Eumpean Theacer
of Operstions in Jenusry 1945. Engaged in operations in Germemy and Adetris. Ineo-
tivated at Camp Cooke, Californis, 15 November 1945.

14th Ammored Divieion:

Activated 15 November 1942 at’Cunp -Chaffee, Arkensas. Moved to Furopean Theater
of Operations in October 1944. TFngaged in operations in France emd Germany. Inacti-
vated at Camp Patrick Henry, Virginia, 23 September 19485.

16th Amored Divieion:

Activated at Cemp Chaffee, Arkansss, 15 July 1943. The last ammored divieion to
be sctivated.- Moved to Furopean Theater of Operations in February 1945. Engaged in’
operations in Gemany and Czechoslovakia. Inactivated at Camp Miles Stamndish, Mase.,
16 October 1948.
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20th Armmored Division:

Activated 15 March 1943 et Cemp Campbell, Kentucky as & cadre division. Relieved
of its cedre duties 1 September 1943 end trained for combast. Moved to Furopean Theater
of Operations 6 February 1945. Fngeged in operstions in Germmeny and Austria. Inacti-
vated at Camp Hood, Texss, 2 April 1946,

- 16 -
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Appendix C

Amored Corps

I Armmored Corps:

Activated 15 July 1940, at Fort Knox, Kentucky. Inactivated 7 September 1942,
personnel used to organize headquarterse for Task Force "A." Reactivated 9 January 1943
in North Africa, and inaotivated again & short time later. Its personnel was used in

the activation of the Hesdquarters of the Seventh Army which was organized for the
Sicilian Campaign.

IT Armmored Corps:

Activated 17 Jenusry 1942 at Cemp Polk, Louisiene. Perticipated in Maneuvers in

the Desert Treining Center area, in 1942. Was inactivated and redesigneted as the
XVIII Corps in October of 1943.

ITI Amored Corps:

Activated at Cemp Polk, Louisiens, 20 -August 1942. Tnactivated end redesignated
as the XIX Corps in October of 1943,

IV Amored Corps:

Activated 5 September 1942, at Cemp Young, Indio, California. Relieved from

Desert Training Center 29 March 1943, Inactivated and redesignated as XX Corps in
October of 1943,
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