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Gialilal, § C-x.LNL—'_{i
Gentlemen, this worning Gencril Christmns has
oresence and will speck to us on ordnance meodific

Genoeral Christios is a groaduate of Lafayette College
mgchanical engincering. In 1942 he obtained on honornry
Seience degres from Lafayette, He was camnissloned in the Repular
Ariny in the Coost Artillery Rescrve in Aupust, 1917.

~ . Practically «ll of foeneral Christmasts oxpericnce has bocn in
Crdnance, with his cffort dovobed to thoe deasi 3y elc
and production of tonks wond other comoatiaotor vehl
he is wonderfully gualified to tallt to us on thaot e

1942 21l auvtomotive achtivities of Ordnancoe woerg tronsferroed
to the Autowot*vc Center in Deireit, later romed Cffice, Chiocf of
Crrndopee -- Detreoit, Here General Christmos occupiled many important
pos sitions, He was Assistont Chicf and Chief 2 ~inecr, and Deputy
Commanding General and Chief of Field Service Uperations, Then the
fellowing fall of 1944 Goeneral Christmas spent three months in the
ETC nnd 1{T0 as arepresentative of the Chisf of Ordnince on all
phases of Ordnance tonk-automotive activities. In July, 1946, nc
was transferred to the war Deportment Gencral Staff in t
Supply and Frocuresnent Division == Gei to wic - az Chicf of the
fleadjustment Dranch, whore ne 1s now on duty,

i take grent pleasure in introducing to you General Jeohn I,
Chris UJAS. : .
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ORDNANCE TANE DEPOTS

AL ———— 1945

~Gentlemen: It is a2 great pleasure for me to accept the kind invitation
of your distinquished Comrnndant, General iicKinley, to discuss with you cne
asvect of a subject which has alweys been decr to my heart, nomely tanks,
The aspect which I have been asked to discuss is the subject of tank depots,
or, as you no doubt think of them, "tank modification centers,"

It i1s necessary to go back a bit to the early days of 1940 to renlize
that our Army had at thot times only two mechnnized cavalry regiments and a
few partly eguipped infantry tank battalions, eguipped with some 500 various
tanks, However, in the summer of 1940, capitalizing prowptly on the great
success of German armored units in the battle of France, the Uar Deparitment
crganized iy Armored Force under the command of the famous mechanized
cavalry officer, Genersl Adna Chaffee, and started to organize for our Army
modern armored divisions, :

The demand for tanks, both in numbers and variety, to squip these
armored divisions, as well as to assist our allies, was so large compared
to any peacetime estimates that we were, in effect, confronted with storting
2 new industry both inside and outside the Yar Departacnb.

By the autumn of 19LI, shortly after the orgonization of o new and
independent tank division in the Cffice, Chief of COrdnance, we began to
obtain an increasing trickle of production of light and medium tanks.

“hile a small nusber of these went to our newly orgonized units in training
the. great majority were shipped to Africa to support the hard-nressed
British. ‘ .

e must admit that we learned from our British Triends a great deal
akout the necessity of fully eqguinping a tank so thot the crew could exist
in it as 2 self-sustained unit. That is, the modern tonik rmust corry rations,
apmunition, rodio equipment, first 2id kits, tools and spere parts, “le also
learned almost daily that there wag no such thing as a standard desizn, thot
the fighting mon, as well as cur proving grounds and troops in tr.ining,
were constantly discovering the need for and insisting on the incerporation
of many changes in design.

It wns thus not long before we lesarned, the hard way, and the only way
in which most of us seem to learn things, that:

ne. The tzonk producer was not the right man to be the distributor.
b. That our own Crdnance field service wes nob sauipped by previous
training and exverience to digtribute through its then existing depols se

L

coniplicated and variced on article as the fighting tonk.

It was therefore decided to sebl up senarate "tank depots' deveted to
the exclusive mission of receiving tonks directly from the tank orod
completing them and preporing them for shinment to the ports of ermbarkation,
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or to troop units in thcZone of tho Interior. There were the ¢oll oviing
specific reasons in existence at thot time for doing this; bubt as tine
went on additional rensons develoned corrobornting the corroctnvs: of the
dacision of the then Chief of Ordnonce, linjor General . k. Wesson

a. The workers pe'cholovy. "& soon found thet os the number of
apnarently finished tanks accwulated in the tank producer's factory or
yard there were psychological reactions on the p"x:f"r of the workers to the
effect that we digd not need the tanks 2s hadly n2s we stnted, and nroduciion
slowed,

b. IEngineering changes become so frecuent that production was soriouasly
srfered with, both actually nnd sfvcholoqlcklly These changes amounted
in some models to ns rmeh ns several hundred major changes oer month,

c. QReserve reguircments; becausc of the world tactical situaticn zs
well 25 on account of the shipning situation, it became necessary to create
as qulickly ae nossible a reserve of tanks,

d. Variations of theater demands; it soon becarme apoarent thnt the
various United Nztions as well as the various United States thenters had
their own requirements as to how o tank wis to be shinped, what 1t was to

contain, and how it wos to be equipped, The situstion alsc varied from
time to tire in one theater,

e, Installation of armoments it soon became npnarent thot the delivery
of cannon ~nd small arms from many fnctories different from thosc caking
the tanks cculd not be kept in absolute step with tank production. :ufther,
the proper installation of armament with its complicated fire control
of itself *,specialty. Scheduling wos alwnys o nroblen,

f. Installation of rodic eguipment; perhops the blg
problem and the onc having the greatest number of variatli
Cinstallation of radio eﬂu1~nert for the varlous arndes an

. elf-propelled artillery; the introduction about this time (1941)
f~proocllcd artillery, = new itom in our Army, in large wvarieby, wos
cki ved at that early date by the mounting of artillery on tank chassis,

is new dnd gulck improvisation wos in part,.ccormliouuu ab the taunk depols,.

There was also an additional reason for the-settin; up of the tank
depets in that there wns creazted in the "ar Department 2 riunitlons assignnment
cermdittee, which once a month studied the prob‘ens of thu various agencies

needing tanks and made & decision as to the allocation of that ﬁ@uth'S
prodiction, The decisions of the munitions assignment assignment cormittee
were, of course, predicated on the over-all strategic and logistic 51*uatlon,
hence the Ordnance Depurtment did not know wiile the torks were in sroductior
to which user they might be sent, ' ‘ ‘




The first tank depot was set up in the unused Mew York Central car
shops on the outskirts of Toledo, Chio, and was contractor-cperated by the
Electric Auto-Lite Company of Toledo, under o management contract, The
principal reason for selecting Toledo was that it had 2 good rail net
which could be fed from the tank factories in Detroit and Chicage, without
backhaul for Atlantic shipmoents. - I wish to call to your particular at-
tention the-fact that an existing facility was used and that the operation
and management were by a successful concern in the automotive industry;
that is, no Government depot was built and nc Govermment orgunization had
to be created excent o relatively small Ordnance rewpresentotion,

In outline the operation.was .as-follows: The variocus tonk manu-
facturers sent tanks when completed under the terms of their contract to
the tank depct. Tt should be noted here that these contracts were not
all alike either at that time or later, as it was neccssary to vary the
contracts with the different producers depending cn o number of fnctors
such as his facilitics, his 2bility, the industrial situaticn at the time
of making the contract znd necessairy variations such as type of engine
used. Further, all contractors were not able to introduce engineering
changes at the same time., At the tank depot was accumulated a supply of
cannon, machine guns, tools and spare parts from other Crdnance contractors
meking such items and/or from Ordnance depots where such ccuipment wns
available., Supplies were also obtained at the tanic depot from other
technical services furnishing equipment for.the tanlsy-that is, the
Engineers, Quartermaster Corps and Chemical Corps.

The biggest single activity in this line lay with the Signsl Corps
who furnished the complox radio equipment which varied not only as between
the United States, Great Britain and*Russia, but very consideravly from
tank to tank, depending on its tacticxzl assignnent, The Signal Corps sent
specially cualified ocrsonnel to supcrvisc and check the radio instal-
lations, Eventually this became n very corplicated tcechnical operation
for which the Signal Corpes is entitled to very great credit.

Cur first tank depot at Toledo was soon such o success that we
arranged to set up the following additional oncss At Chester, Peansylvanie,
at the Ford iotor Compahy's Chester export plant, usimg their plamt and
their management; at the Richmond, California (San Francisco Bay aren)

Ford export plant under Ford management, Later Canade set up one at Longue
Pointe. The original depot at Toledo soon becaue physically inndequate to
its load and had the additional disadvantoge that it was located in such

a manner that angbody riding from ‘mshington to Detreoit on the railrond
could sec the stock of tanks in process, or awsiting shipment. Tt is o
curious quirk of humen nature, and worth noting, that as soon as ggople
ressing on the train saw a few hwndred tanks accumulating at cur Toledo
depot we had serious complaints that we were over-producing tanks and
wasting materials and manpower. Actually, of course, a few hundred tanks
lock like a lot of tanks to the uninitiated, Thore was actually oniy &
very small mumber cither in terms of cur production or in terms of our
needs,
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“the tank depots about o five wee ’ 51 supply of tanks, This, I

m

This may be vetter understood if it is realized that in the
of December 1942 we produced = little less than 6,000 tonks
country, which in open steorage would occupy at least 75 acres,

Actually, bosed on our shW“men we uShallv, until 1945, had in

believe, you witl admlu is not a -:rJ large reserve with which
to fight. a global war,

However, as o result of public reaction to the Toleds Depot
as stoted above, as well as due to its physical limibutluns, We
took over an inceinpleted, but not nceded, Goverament-cwnsd gun.
factory av Limz, Ohio, ond comploted it os a tank depot to be
‘operated under the management of Universal Hotors Division of
General ohturs Corporation, and when this depot was in full
operation L“o Tolsdo Depot was discontinued,

With r‘espec*L to the management of the tunk depots it is to
be noted thet they were started by the Industrial Service of
the Ordnance Dcpawtment ag a means Whereby the Chief of Industrial
Service was able to turr over a completed tark to the Chlef of Field
Service for shipping on réquisitioni. The Ordasnce Field Service put
in the tank depots a Field Service occblo‘, charged with the crating
and shipping of the tunks but the toahk depots remained under the
Industrial Service as the lutter continued to have much the =major
interest in the operations carricd on there.

Some idea of the complexity of the operations of the tank
depots may bo g?lned from the fact that the typicol Medium Tank
M-l or Sherman tank, by far the bﬂckb@re of all United States
ard British taonk eperations, contained over 300 gifferont itons
of equipment weighing in the nulghborhoou of 2500 pounds,
axeiusive of ammunition, Further, this "stow 50” wihich we later
came to refer to os "OVM or "On Vehiele licter

ial" yoaried with
sach modol of tank, with every nition and with every thuater,
This equipment depended, os is obvious, on the size of the
crew, the type of F;gxnlz:tlcn which was to use the
‘theaver in which it was to be used, and the Lun5uws
he SOldie' of the rgce1v1nb nation,

Tank depots also were bqun a definite insp thlDF mission,
inspectin"‘ 1 tanks os recelved in order, so far as proct

" te deliver to the troops a product of unifori } dgh guality. It

is worth noting that even tanks fraa the bost proauVL¢s gonotines
“arrived at the tank de potv with critical shortcomings

P

In spite of the various activities outlined above the gre”t:st
and most - difficult mission of the tunk depots luy in the appiidation
enginccering changes. It takes, as wost of you zont lcr:n no doudt kKoo,
from 50 days to 6 months to apply an ungixp,1+nb change to o complex
articie which is really in gquantity production, This is porticulariy
true in the case of a complicated 1tem sucix as o tank, which is as—
serbled from items furnished by as many as 500 sup-contractors and sub-
suo-contrattors. It is truc that tlere are namy cngineoring ?hamgcs,
suCh as inside an chgine or a transmissicn which ca lqvt be applicd at
o tank dbpot. However, the great majority of changes affecting the
tactical use and or the tank crew can be applied by job shop methods
in a tank depot.
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I have in mind such items &s changes to a firing mechanism, & fire
centrel instrument brocket, an asmunition racik or an engine wecessory,
Not only is it slow work %o intrcduce such changes in the preducticn
l;nu TBut their proper application there requires o closs of skilled
labor and supervisory perscnnel aot &cnuLulLy available in production
line fucteries,
«As already stot the tonk depots were contractor—cpercied under
management type Cost —Plus-FLf*d-«ec controets., The santgzement of the
contracts, fron an administrative and dey to day basis, wus hundied by
tne Ordnance Distries in which the tank depct was lpcoted, These
functicns included such things as the auditing of accounts, perscnnel
adninistration of the Government personnel and local oruc;vem:nt, The
reason for thelocal procurement was that the tank deocts were continually
and increasingly doling -wmergency procurement in small Lc*s in-order to
fmake engineering chunges dlrbcbcd at the last minute, ¢r tc make up
storage equipnment not obltainable from depots. This .was done on and
emergency basis to meet a dead line for 2 specific shipment of tonks,
For examplu I recall that the Chester Tank Depet spent Christmas day
for 1942 shepping for lead in the Philndelphia area in order to moks
counterweights on certain self-prepelled artillery to meet a dead-line
shioment,

In the early days of the tank depots they were also get up o ship”

with tonks the sparc parts going with the initial shipment, that is,
not only the spare psrts carried in the tank but aliso the sets needed in
the theater toc initiszte the thecter depot stocks. This system, in ny
opinion, worked very well but was later changed so that tank. spare parts
sere shipped fron sepwrate Crdnance parts naster devets, It is my
recum&cmdutlcn that the next emergency tank spare narts be handled

r the tank depcts, as»they have @ highly specialized knowledge ond
special interest in the tank progron, botlh of which I censider essential
to rendering reully "zood gservice," I have reference tc the difference
in service cne gets say in buying 2 puir of shees in a general store in
the cduntry and in going te a shee store in the olty., I ‘ave stated
before that as the war went along additional duties were thrown on the
tank depots. One duty which had not becn foreseen was in the rebuiiding
(or major overhauling) of tanks before shipment o er5eas, Cur tunk
producticn prozram hod been predicazed on wur trocp basis; plus 7% o
month gf wastage in the theaters {(no wastage had be‘

wCU)

alléwed for in
the Zone of the Intericr). Actually, our newly orgunized armored
divisicns received new tanks (rom the tank depots and used them quite
properly but very severely in the realistic type of training set up
by the Armored Force,This was particularly true in the final or
graduats training in the Desert Troining Center. This had the result
that tarks after six months or & year of training were in such bad
condition that field maintenance shops cculd not restere them to a
uondltlcn acceptable four overs 535'0“meunt. Secondly, and perhapns
more sericus, was the fact that duc t¢ rapid tdetical znd engincuging
Qavelnpwunto the tank that had been in training with our troops for
six months to 2 year was already well on the way to becoming cbsclescent
cr out of style. It therefore became nocassary to send with the trocps
going overseas, or to ship cverse&% separately to equip units being
shipped to the theater; tanks of the latest production, Then the
Ordnance Deportrent took back froa the troop unitis before they
sailed, partially worn cut ahd partially cbscletz tanks; thoese

- b -
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tanks werc then "remonufactured™ for future oment oversens or for issue

to new treoops in training,

Since those used tanks voried Lo to condition, had come from ns many
ns e¢ight different factories and often at different time periods, the
remonufscture of these tanks wos not an Crdnance field hop operution but
a definite manufacturing operation, This remanufacture avernged in cost
about 307 of the orizinal cost, so was economical to us. It wns not
straizht-line production ond for'theoe reasors it wos decided to nat this
class of work in the tank denots, where it served also to f£ill in gops in
thelr work load, Theo COTTCCLHbSo of this decision wis borne cut by the
cxcellent results obtoined by remanufacturs in our tonk depets of large
quantities of such taniks, as well as of many dther combat vehicles,

Yhile these depots were originally sot up to handle only tanks, os
their nome implies,. s the war developed we not ohly manufactured a variety
of tanks but a still grentsr variety of self-propeiled nrtillery. ‘e also
nade many auxilliary vehisles, sach as tank recovery vehicles, tink bull-
dozers, aond many varieties of armored half-tracit vehicles., Added to these
wrs a2 large variety of other combat vehicles, such as arnored cars and
special fast tractors for mobile artillery. : The result was that in 194
our tonk depots were handling in ths neighborhood of 60 dirfferent mnjor
types of combat vehicles mostly conbat, TWhile their over-all supply of
vehicles never went beyond approximmtely o five wecks! supply at eritical
perlods, it is true that in certain types they would at times have as &

s four or five months nccumul-tion., <‘his hanpened because the organizstion
of new units had bu@n delnysd, a theater requisition for an item had been
cut back or put a2t 2 low Qllorlfy, or lmportodt engineering changes had to be
arplied before thonept could be made,

A feu statistios cn the operation of our tank depots follow:

The peak of wehicle reccipts at our four tonk densots was 17,500 in
October 1943; peak shipments were LA,OQO in May 19443 peck stock on hand,
24,500 in April 1544, .

From Janunry 1942 to August 1945 inclusive the four Ordnance tank
“depots received. 331,523 combat and specinl vehicles, shipped 310,457,
which left only 21,056 on hand when the war wis over, or 3% of what hoad

been ovroduced,

The Chester Tank Depot in October 1943, o typical war month, hod these
I b v »
orerating characteristics, ' '

Total vehicles zhipped 6159
Percent tanks shipped 5
Percent other vehicles shipped 65
Percent shipped to U.3. Forces 75
Totzl emplorvees . v 5603




ork on hMediwn Tanks li- h Sherman):
' 4 vehicles, handled
22 unJur nora‘L ns performed on cach
625 nan-hours per Vuhl le
lldd(}.‘. tjDea handled ‘35

From this bricf sketeh of the Ordnance tonk depots I will now
swaarize what, I believe, is of the greatest interest to this collese,
nanely, what we lsarned from these t&nk depots 1n this wor:

First and mest importont, I Hoileve, is that we nust weleccne
new ideas. T wish you to know thot these tank depots vcrc not set
up without 2 consideranle and continuing opposition on the part of
many people who later adnitted the necessity of having them, 1t
W novessary te fight for this new idea.

Sccondly, sihcc you are the Jndustrlal Co;lo"e of the Armed
Forces and dea;ing, xccifically with the procurenent of equipment,
T suzgest that you do not lose sight of the fact th :
vhat you are doing in a war you are first of all dealin
people, That, I think, is shoun not only by the veﬂcti-
werkers in our tank factories to the piling up of tan
plants but by the reaection of the public to sceing tanks
in our tonk depots. .

g

The third lesson uhich I drav frou this experience is thot on
the working, or i iovel, & comaodity, or product-iybpe,
. organization rather than.a functional one is wost successfiul, It
vas the business or mission of the ma4¢gameno of the tank depot to
deliver tanks to the ports on time and in the condition ordered vy

A
the Office, Chief of Ordnonce=-Detroit, This these depots did with
magrificent success. In accomplishing tiis mission they performed
many functions, such as engineering, inspection, procurenent,
manufacturing and shipping

The fourth lesson I draw froa this is the ae sirapility of
decentraiization., These depots operated in z decenbrolized minner,
receiving instruction from tie Oflice, Chief oi Crdnance-Detroil
mainly in three categories, what to ship, when fto ship it, and
briorities of worl,

Lastly, but not least, the desirability
smerican industry is, I believe, also shouwn by the
these tonk depots were put inte cperation and theid
success in o field of activity new to all, I think uAlS oobratlon
shows that in an 2ll-out effort to win a major war such home Iront
operations as I have described can in most cases be performed
in & private facility by private management under contract with
the Army, with the Army supplying general policy and super~vision.

reliance on
o speed with Wb

( 10 Dec, 1945 ~-=350)L,
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SPMAKER ~~ Brigadier General J, K Christmas, Chlef of
Readjustment Branch, Service, Supply and
Procurement Division, War Department
General Staff :
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A :STUDENTt General Christmas, would you discuss the use and value

of the ordnance experts, civilians, WhO were overseas with the tactical
units in connection with tank%?

. GENERAL CHRISTMAS: I think it was necessary for the Crdnance Depart-
ment to send over in uniform service engineers, technicians and other
experts from the various tank factories as technical observers for tha -
Ordnance Department, They went oub with some of the combat units to
obtain knowledge of new squipment bsing used by the trogps. I think
 they did a good job in every way. I know of one fellow in North Africa
who was recommended for the Leglon o Herit because he did such a zood
job with combat unwts., '

The methed wag not wholly v“tlsfactorv. vFirst of all, there wure
not enough of thess exoerté.~ I believs we' could improve by learning
something from our sister servi ice, the. Navy, When they bulld a ship,
they send part of the crew up to the shipyard to stay there until the
ship is built, so that they will know her from bow to stérn,... I think
that system could be used inour tank facthories.

. My personal observation of thess men ovorseas was not ovéra lor“
enough period to. give complete knowlaedge of the value of their work,
From what people in ETO and the Puchlc have said, bowwv ry I zhould
think they have proven their worth.

LA STUDENT:v I nave six big guestions that T would like %o submit.
First, the over-all effect on production of major énginsering chanp~" in
designe Would you tell us how you initiated that?-

GENERAL CHRISTHAS: Let.us take what we called "subject No., L"=-=thy
pistol ports on the turrets. First we ,ut obtain drawings., Then, since
the turret is made of molten steel, we must make a wooden pathternea -
diffieult pattern to makes The pa ttarn nhon will have to incorporatc
this change (for which they must be paid)., It might taks a weck to
" change the pattern, which is theh shipped by alr or trucx to the foundry,
The foundry must make such things as core boxes and cores, which are
molded in sand, and the castings are made. When the casting is baks
out, .1t is cooled and heat-treated. The foundry may spund about threw
days working on this, It is cleaned and sent to be machinéd, which may
necessitate another shipment by rzil.

The whole‘setﬁp has to be changsd simply bscause we put pls tol ports
in this turret. Profiling machines have to be used to machine that Llittle
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hole: - Doors must be obtained and hingzs put or, If you are lueky, in

. a couple of weeks or a month it may be ready to be shipped fto.ths tank
-factory, where thsy will put all of that complicated ginovrhrh 1d inside
the turred. . : :

“Then suppose we find that somewhere along the line a mistake has
been made. Parhaps when the pistol port was put in, the bracket which
holds this spars sight was not moved over. - This means further delay.
ﬁwnwaﬁthEmmrt.ﬁ remodaled and installed on tho tank.

But there is still a time lag because the factory in Letroit hing a
t0=day supply of the components on hand, which come from about seven
hundred different suppliers. Ths suppliers, including the men maﬁlﬂg~
turrsts, have a backlog of parts because rather than lay off men they
keep them working through slack timess. During ths war, if you lay off
men ‘you never get them backe. So when you make such a chang this
pistol port, it mjght be five months before you got 1t on the tank,

These delays did not result from indifisrsnce on the part of manu~
acturers to wartime requiremsnis., These people were working hard to
win the war. You must understand that guantity production of complicuted
articles. is like onz big machine where you put the raw maturial in one
end and the completed item comss out the other,

The pistol port is just one example. I could cite several. of them,
Buch changes are made because psople liks yourselves thought they were
advantageous, or becausse mistakes in design must be corrected, or for
many other reasons, ’ IR ~

General Stilwell asked mé once what could be done to make
- changss come through faster, I was aghamed to tell him that I d
know, - . .

A STUDENT: Jou eay you,hﬂf o keep tq@ 1actorlos going %b'k@ep the
.labor there or you would lose = lot of it., Would not that cuause too
much production if you kept your labor running on through?

. CENERAL. CHR;STM&Q' The consideration was not only - the labor,  The
materials were also short in this country, and we did not like to waste
anye. If we had five hundredturrets, and turrets like that would be
worth about four thousand dollars, That would mean = lot of labor and
material coming out of the supply in the country. We 4id not 1ike to
Just burn them uap. :

4 STUDENT: There is a lob of information on the stockpilings of
destroysrs and cther naval vessels, What about praserviﬂ; Army Ordnance
items? ' '
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GENERhL CHRISTMAS: There were a number of tank contractw put out
in the last days of the war with various firms and some arsensls for
preserving tanks.. The most successful ‘method involved the use of
large oil storage tanks, some of which we got from the Navy. About
two dozen tanks would be placed in the oil tank, the air would be ex=
hausted and a breather put in.  That is being done now at places thol’
look like oil-tank farms, whers there are big oll reservoip tanks Jull
of fighting tanks in storage. The method used on artillery, which the
Navy practices widely, was to spray-a sort of cobweb ‘on-the pilscas, How-
gver, this was not found practlcal for presarv1np anks.

A STUDENT: How far dops the Cffice .of the Ch]@f of Ordnance in
Datroit go in schedulilng govarnmont~furn1 hed equipment? Do tnose
people go down to the subcoentractors for the componentsg

GENERAL CHRISTMAS: Nos
4 STUDENT: Was that left fo the prime contzactor? L

GENERAL CHRIST#AS: The prime contractor did hln own scheduling, for
two reasonss That was his bread.and butter, Anyone who is ucc“csful
in the automobile industry must be.s master of scheduling to get quantity
production. Secondly, we would have nasded trainsd boans +0. schedule
componﬂntu, but we dld not have them ‘
- In the early days we sch»dulud all engines, all trxn mlsglonu, and:
all srmements.. For a while we scheduled the ball and roller bearings,
because they'werc under control, or allmcation, by the War Production:
Board, ZLater on in’ the war,-@bout 1944, we schwdul&d certain @ngln:q; ;
for example, the Hercules e nPlﬂm, which is used in about a dogen american
trucks, was schoduled, Also, the Fuller transmission and axles. produced
“ by Timken. .Later on, the Ordnance De partuent stepped into the schoduling
of such itgms as tank trangporters or DUKW!'s only to the extent that cor-
tain components were short and thers was a nece 2581ty for conbrok.
A.STUDENT: I am on a committee studying expanrion of PmciTities
for the production of* munitions. - Could you give m: any refersnces
located here in the eity that lay out the progrom by which the tank pro-
duction factories were selected, established and put inte operation?

GENERAL CHRISTMAS: You will find that pretty well.written-up in the
Ordnance Historical Section over in the Pentaron Puilding. That is one
placs from which you could get it, You mean how they were selsctsd?

L STUDENT: I mean the over-zll control arency that crs:
policy .and which allocated the monsy and space to the f
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NERAL UHR181MAS' Those are in the: iibran}.k If you want to.go
into it in detail, I will be gls d bo talk to you about it,

4, STUDENT: - On the m¢11>r war plants—I ro allzc that M;lot of tho
utilization of those was always a headacho. uaat,part did.they play
other than subcontractors in the t&nk—automoglve vehicle industry?
What part did tﬂuY‘lev_uS subcontractors

ENERAL CHR ISTEAS? In our business they were the ones with -
we had a large headache. Congress passed a 1uN’ the Smaller War P

“hact, In the implementdtion of that act we were allowed Lo favor th:

smaller plants to the ext@nt of 15 percent price differeng ol

That worked all rLLhu where tha men really had something to make
but in those cases they ordinarily had been encrgetic cnough to hzmve
already gone out and cobtained subcontracts with General Motors or
Chrysler, because in peacetime they were making some item, perhaps
seats, for passengsr cars. Now that there wsre no passanger cars bel
manufzcbured, they wanted to make seats for tanks, Those fellows erJ-
quickly went out and got themselves jobs in the old historical f
WaY e ‘ o . -

war upon 'hem, wers put out of businsss. We were dlrected +o pl co
the work with them,’ and we did it in very pood faith. In many cagus
it was an administrative headache to thom, becauss they had no ing
ing personnzl to help them and the parts were new to them, T ree l1

one man that we had making wooden bodiese. He had been making ukululus
or piccoloes, or gomething like that. We sent him the lumbor. for truck

bodies, cut like "mechano® toys with holes in it, so he just put ho
piaces tog@th@r.‘ That wWas p>rhdpo an extreme wzample, - S

I do not say thev did not do the country any ”ood bocwh"b th4y ,
did. . Too many small businesses in small towns were in bad condition,

‘But I uhan we can prove that it was an administrative headache.  Howev

after a’'while, like most thlnga in the war, we got used to-it. The
manufactursrs had a clause in their contracts, in addition to the pres-
sure from above, compelling them to take on these people, Tth~thu
very good ahout it, "So, like most of +huso thlngu, we ot over ite
It was certainly very difficult at first. Ve had in the office of the
Procursmant Offic¢r a repregend Lqu of the smwxl T WA pk,nt“ mﬂo NAGE
on each purchase, Lo ; L S

b

. STUDENT: They were not placed with tho prime conbractor?

GENERAL CHRISTMAS: We did not pl ce thsm with the prims, Get one
of my colleaguss down here who dealt with many small firms and he will
explain it bettef than I.czn. I am not really o good ons to ask shout
thate Perhaps one of the Quartermaster Corps men can tell you.
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A STUDLRT' General Hardy w111 be here,

f“W?RAL CHEISTM! Get hlm. He will be a good man to ask,

pid STUDENT' Were you ablr to accompligh all £he modifications that
were desired in theé fisld? I mean by that, by thm«t1mc the bank ar-
rived in the field, in the theater of opesrations, was it successful, or’
did thﬁj want additional mﬁdlllCPtlonJ after th"V received WL.

GEN RAL GHR* THAS Wlll it be all rlght for me o be quite frank
about that, General mchlnley? o :

ENERAL MoKINLEY: Tes,

CENERAL CHRISTUAS: These th'ng° happene’d. Sometimes tanks goi
to the thester and the fcllow that asked-for the modification had gone
somewhere ¢lse, had becore a- nquA, or gome back to the states, or '
the situation had changed bLCZUuC of the ldew of tlme. Then, of course,
we mizht get & complaint from a theater in cases where a standard changs
had been applizd to all tanks, pérhaps on the recommendation of a com~
mittees The change night be«adVantageous in the Eurcpean theater and
detrimental in the Pacific. That is why it was rs a;Lr botter to maks
diffs rﬁnt shlpmkntq +o djiferunt Th@atwrs.

ake as .an exampln toel or rubbar tr&cka. It takes zbout sight

months to chanpe a factory over from one to the other--that is, for
good people like Firestona and, Goodyear, not Fnllows.wovfln in a back
varde - e changed 41l the rubber trocks 46 stesl, - Con plaints would
come  in, “and T would go %o army Service Forces, who were our superiors,
and ask about lt, Finally we made both types and the tank depot psopls
put the type. of track on accordzng to the latest know]edﬁ“ they had
before shlpmgnt. ' :

Such thlnwc cannot be hulpbu, but I personally beligﬁe there wer
too many phangws. o

A STUDENT: The Lrmy iir Forces davelopad WOV“rnlet~Fu nished squip~

~ment and used it with conmsiderable success W“th inutlumwnt like bomb
sights..and carricd it 21l the way across the board. " The Government

would actually let the prime contract and then furnish these things
Cthroughs the Services, among obther things they did that with hall bear—
“ings. What would you say to. a plan of having the CGoveroment set up a
table of requircments for all munitions and ball bearings, allocating
those through the ball-bearing manufacturers and actually buying besr—
ings thcms lves through - clalmants amd prims oortructors°

‘GENRAL CHRISTWAS: That ’s an wasy one for me bo answer. T oam
“against its. I am agsinst it because it would be so difficult to ad-
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minister, The Technical Servicss are going to be cut back. You will
not find encugh people in the Ssrvices who know & ball bearing frem
string of pesrls, How then, are you poing o crganize and staff this
thing? The manufacturers specialize not on1J in antifriction bearings,
but some of them devote their time to roller bearings and soms to hall
bearings. Itisasp%iﬁjyamithwwenmdlmmm;‘nuwmm~mxﬂ@~
subject than we aré. I do not think we can lick them af thelr om:
bamb ® . » ) V o :

A4 STUDENT: It is not a question of licking the bearing
at their gams. A% the start of the war the ball-bearing munufacturers
Adl& not know whether they were going to have to muke guartcr=ineh bu
ings or those ons-eighth inch in diameter, Ths Reguiroments Depar
which was then charged with setting up the requircments, could Llook
cahead and see what types of equipment were nceded, They Would‘got the
 prime contractoro, the end product manufacburers, to put in bills of
material with the bearings used 1n\uhcm, snoush to make & cowmpléto

compilation, Then they would provide the manufacturcre with o list

of what they would have to make.
GENERAL CHRISTIAS: T would not be ip-favor of doing thit. T think
it would jam the whole thing ups .1 am spsaking from my owﬁ.@fpzrience;

It is hard to rewrite historical things afterward, But I think we can.
prove that that would be a bad things I am only speaking from my own
11nu of work, Remember, there was no tank industry in this country.
We had to rely on what we had heree, There was an ”Vl tloﬂ 1ndustry.

- 4 STUDENT$ General Chris stmas, if the wllbcation of controlled‘
material was insufficisnt 4o mest the contract in 1t wntirﬁty,:waé the
contract reduced, or was it continusd in ite oriszinal number Jnhope
thut you would bs abWo to make more than the allceated matcrials -

Juu 16\3'; 3 .

GENERAL CHRISTWAS: We ordinarily cut down the rate of production,
but we did not change the contract, I would just call the contractor
up and say, "Cut it down to 150 a month" until ws could ge¥more
material for Him, Thdt sesmsd to work. : I

. 4 STUDENT: - Dld that mean thxt the schedules of accessories were.
continusd ab the original centrdet rate? L
GENERAL CHRISTMAS: We did not nave anything to do with acecssories
unless they were criticals  We would call up ind say, "ie can use only
150 next month instead of 500," roferring te the end prod jeet, They
might be getbing their bearings from the bearing division of General
Motors, and they would just cub down their order from them, '

.

A STUDEKT: There was critlc
ecut back components for twe or ¢

ism of that practice of failing
nree days, pecause of the waste of-
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controlled materials, They gave as their reason thatb thpf‘ ml"ht Jates
bcﬂn a: waste of munpONbr 1nd th““lLlo or minocr Lt‘M&.'

NERAL “H ISTMAS' of ccursc,'wo could theorctically have taken
somg manpower out of there, But, as I said before in my ftalk, the
facteries would employ these pe Jpla on somcthdng elsce They 11’ not
want to have pecople sitting around doing nothingg as that manpoier
would be lost. You cannot just move manpowsr arcund as vou do mar
~People 1iving in Detrold are not%go'nw to move to Podunk, Iowa, 1uut
because- gome colonvl tells them it is a good iden, They srs otill
Americans nd thay will tell you whcrv £0 geb off, '

dTUDpNT’ I wonder if you could COﬂment on whmrﬁ vour major o
difflcu*ty was in attaining your production ,r*oalu as betweon tho o vor-,
all facilities expansion, ymur'maCHLHQ tools and equd pwbnt, or pérhaps
raw materl wls or manpowo o » S S

GENERAL CHEISTHLS: m. ireatost einsls troubls in the first tmo

years, in 21l of 1941 and well into 1042, wWas chhlno toolse  &pecizlized
tools were not nearly so difficult to obtain as were some rmgular touls.
In other words, a boring mill is not a 9p601&1 tools That borin? mills

that you meeded.for machlnln! tank turrets is so large that thore ars
few of them in the cuuntry.‘ Tes, michine tccls were by far the gT@&t@St
difficulty, because there were mony manufacbursrs ' in this country who
could have pub. them to use 1f they could have cotlen thems Hachine
tools were cur first bottlend cx. o

As tc thﬂ Stobl foundrj capacit* for heavy castings like turrsts,
hwrewmx<mLf1fmapm@Lg?uhabMmemqhnucmﬂgnBMzmmh
things. There was no demand for manufactursrs te build up their
capacity in psacetine. ' '

~I would say that those are the bhree things te worry™ aocu* nosthe
machine: toolo, special tolls, and heavy castings, Later on antifricticn
bearings became a national shortages Perhaps the great number of bear-
ings happel as spare parts ml”ht have had u&m“thln; o do mitu;thgt.a

A STUDENT: I would like to ask you an clementary question to find
out the difference betwsen your way and the way we have in Bngland,
when a tank leaves your depot and 1% is gouing into the Zone of the
Intericr, does:it fo to some other depot before it sets Lo them, or
how do_you.distribute it from the de poi bufore 1t QotumlT" sets to the
ficld®?

GENERAL CHRISTMAS: In the Zone of thé Interior, if you were seénd- .
ing some tanks down to Fort Knox, they would be received duwn thers
by the Ordnance officer., What they did then dependsd on the local
unit, In:.some cases they took all the eguipment off and pub it in
a storshouse so it would not be lost and let the men train with mors
or less a bare tank. In some cases whers the men trained with the




equipment, it was scattered all over and had to be replaced later om,
It was no mean job to keep that stuff supplied, There were sume ibems
that were just a nuisance. The most experienced psople took bhem sub
and stored them in the local warchcuse while tho men werce in the early
stages of training. It did not make any difference, beczuse the troops
did not go to war with these particular tanks, We had to remanufacturs
all these training tanks. ‘

4 STUDENT: WWould you clarify one point for me? You menticned the
fact that the depots put 2 Lot of govermment-furnished cquipment inte
the tanks. T was under the impression that the tank works manufzetured
this Zovernment-furnished equipment and put it in,

- GENERAL CHRISTMAS: It was necessary to do a2 grsat deal of improvi-
sation. When someons wanted six of a speclal type of tank, they would
be changed in the depots. I romewber in the early days we wanted a 105
howitzer sglf-propelled. We just tock some medium tanks, took the
turrets off, and installed howitzers in sach of theme Those wore the
"Priests" used so well by the British in Horth ifrica. Tt is that type
of improvisaticn that I am talking about, :

A1l those types, like the tank recovery vehicle, ur the tank bull-
dozer, eventually got intc production in the factorizs, Bub sometires
it was necassary to¢ pet off an order in a hurry for a specianl job--for
example, those waterprcofed tanks that did such wonderful work, wers
done at Chester Tank Depct, Pennsylvanias. The TT0 demanded some wabor-
proof amphibious-type tanks, and sent a British cclonel and an American
celonel to Chester., It was very sseceret at that time, A lobt of the
work was done at the Philadelphia Ordnance District and at the Chester
‘depot under supsrvision of our Detroit offies, I think vou have an
Ordnance man in your class who could tell you somsthing about that,

GENERALL McKINLEY: General Christmzs, I wanbt to thank you very
much for coming dewn here and civing us this down-to-earth talk, Host
of cur speakers have been from the hirher echelons, I think the students
appreciate having somecne here who really 4id sométhing,

CGENERAL CHRISTMaS: I appreciate this opportunity.’ I am talking on
my favorite subject, as you can readily tell, )
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