WARTTYE DIFFICULTIES IN THE PRODUCTION OF !
COWBAT AND ¥OTOR TRANSFORT VEHICLES

16 February 1948

A o /

CONTENTS
Page
SPEAKER—ILieutenant Colonel George W. White, Executive
Officer, Detroit Arsenal s..veveieviisiannnen 1
G’EI\]E:’DL}}LI; DISCUSSIO]\\T -OO.‘OO‘QO..&'.’Q“00‘0‘0'0‘(..."..!. M

Publication Number L.48~87

THE INDUSTRIAL COLLEGE OF THE ARNED FORCES

WASHINGTON, D. G,




DIFFICUITIES IN THE #PODUPT'th CF
AT AVD MOTOR TRANSFPORT VEHICLES

S 16 Febfuéfy 1948.

COTOu“, CRANE: Gentlémen; teday we start a consideration of produc-—
~Eion problﬁﬂs in various commodity fields. - The first one for considera-—
tion is the problem of tank production. Your schedule does not show this,
but the general scheme we have set up provides for the vresentation of
both the military aspects-and the industrial aspects of these probleus,
Our’ speaker today will discuss production problems of tanks from the mili-
tary point of view, Subsequently, we shall have a talk on tank production
problems from the industrial point of view by Mr, K. T, ! {sller of the
Chrys&er Corporatibn;

Our speaker-today is partlculdrlv well qualified to dlscuss ‘the ‘subject
of tdn<~productlop nwohlems, having bean Chief of ‘the Producticn Section of
the Tank Automotive Center in Detroit, which afterwards became the Office
of the Chief of Ordnance, Detroit, .. At the prbsnnt time he is Executive
:Offlcer of the Tank Arsenal in Detr01t

I takb grbat p]easure 1n 1ntroduo1ng Llcutvnant volonel Ceorge Nhlte.
COlC"l \Th_l_t Sy

;J”TTu. Thank—vod,*Céionel Crane,

Captaln TorthAugton and m@mbers of the Industrlal uOl chevof'thé'
Armed Forces: I wish-to humbly acl nowledqv the great honor of prGSCntlng
to you 'this talik covering the combat . and trunsuort vehicle nhases of ‘pro-
duction. during World -War IT, Hav1nc besn away from tiis productlon actlv—
ity for about ‘two years and having. only. rcountly rptuwnea, I feelr it is a
grénd welcomer to be- asked to deliver such a talk, It makes me feel as
though' T am: g=tt1na right back Lnto ‘the swing of thb oroduotvon actlvity
as I left:it in late 19 54 e -

Any’ reference made -in-this discussien to spnc¢flc manufacturers or
wpc1f1c activities is purely intended to br¢ng out & point or to dnmon~_
strate a problem, - T do not wish to leave the impression that any cr1ts~
cism or prﬂle is 1Ptendbd with requct to _any of these act¢v1t~es.

The 1nformatlon I mrys,zt is baS“d uﬂtlr ly upon my. own exp srience,
I offer you, therefore, my own opinions and observations, I have referred
to certain statistical publications. of the Office of the Chief of Ordnance
for some data, "I have also drawn some data from the boox, "The Industry—
Ordnance Team,! written by Lieutehant General L ,I_ Campbell, who, as you

know, was our Chief of Ordnance during this period,




The. 1st of September 1941 was a memorable day to me. It was on that
day that I actually came into this program. I joined the Tank and Combat
Vehicle Division of the Cffice of the Chief of Oranance cn that duts. The
situation. was essentially as follows:

The -Ordnance Department was not ‘then charged with responsibility for
motor transport vehieles, - The Tank and Combat Vehicle Division was a
newly organized setup, - Prior to this, these activities had been handled
as en activity in the Artillery Division. Howsver, the growing importrnce
of tanks =nd combat vehicles made it necessary to estoblish a separate
operation, The organization then consisted of three essentizl elements:
engineering, produttion, =nd facilities. With minor modificsations, these

“thrée elements were found to be absolutely bssont*ﬂl throvghout the entire
Program, : :

It is my observation that orgunlzqtlon, whllc very impertant to smooth
opprNtlon,_ls not nearly so important. as the proper staffing of the orgsn-
ization, There certainly is no substitute for intelligence, The careful
selection of capable pcrsonnel to manage and staff the orgunization is
oxtrum :1y important.

At this time the programs were increasing very rapidly, and the major
job actually wzs to find additional capacity and new fécilities, During
veacetime lack of funds had prevented our keeping up to dote with develop-
ment, Consequently, there were no late designs ready to go into produc-~
tion, This meant that we had to go.into production, dc tne engineering,
and : »ctually estublish facilities all at the same time, Naturally, thls
led to.many Yerises," as we referred to them, which in turn meant many

“Mplitz" operations in order to get production and keep up with requirements,

T would like to note here that automotive equipment is nsver static
“iin dgsign,. The rapid strides always made in research of. zutomotive eguip~
- ment naturally cause engineering changes. It is difficult, thcrcforp, if
" mot impossible, to have a design sitting on ‘the ‘'shelf rea dy in the event
iof a future k—dk However, it is true that, given sufficient funds to
"keep thoroushly abrost of 211 development, changes, particulerly in rng“rd
to components making up vehicles; we can. keep up to date so thst the mini-
mum of time is consumed when actually g01ng 1nto quantity productlon on
- the latest types,

- This period (1 September 1941 to 1 Octoher 1942) saw the actual come
plctlop of the establishment of the basic facilitiés rizquired for the
combat vehicle program, New vehicle designs were put Ainto producticn
‘later whieh, in most cases, required the rearranvembnt of the basic capac—
ities =stabllshed with & minor amount.of addltWQn,lincw equipment .




‘During this pericd.there was a great deal-of pressure from many
thousands of ‘manufactyrers (usually small ones, whose normal commercial
business was gisappearing from the scene) to gct us to make contrects
directly with-them for the many thousands of components and items going
to make up cur.vehicles, If we had done thils, I am.sure the entire pro-~
ducticn program for these combat vehicles weould have failed, Obvicusly,
we would have had to establish and crganize a very complicated system
nf (scheduling, expediting,’ and follow-up in order to get these components
ints the facbtaries in time to be assembled into the vehicles, This was

not feasible, particularly when we already had these big industries well-
trained rnd thoroughly capable of doing that, '

The mass production of any complicated item, such as these vehicles
are, must depsnd, for the most part, upon the large, well-trained, mess
producers in cur country. In cur planning we utilized this principle,
We attempbed to channel these smaller manufacturers to the prime con~-
tracters so that the primu- contractor cnuld teke advantage of any ovail-
able chpuulties in their hands, : o

Taking dat= from numerous manufacturers, we found tnat about 30 per*'

cent of the total production of tanks was subcontracted; armored cars,

46 percent; the universal carrier, 44 percent; the cargo carrier M-29,

80 percent; the li-tom truck, 48 percent; the jeep, 48 percent, The
average was about 5Q percent In some specific cases we know th=t our
prime contractors had as many as four to five thousand subcontractors.
Under those circumstances it was a terrific job to.schedule, plan, and
expedite the production of .components going into = compiicated end pre-
duct and to train some of the subcontractors in such production,

The problem of utlllZlné smaller war plants, of course, was very .im—
portant. to eur national economy,  Many of these plants possessed critical
equipment, and some of them possessed critical trained manpower, Not to
‘have used then would have meant a definite waste, Consequently, we did

rocura -directly from many of them items which.were not going 1nt0'then
assembly of end-product vehicles and which were used for spares or vari-—
ous and sundry other purposes,

The principle of procuring a complete vehiele from a mujor manufacturer
is very, very.sound, We did find, however, that in many cases of majer v
':COmnonents,>Suoh as engines, transmissions, armor plate, armor castin?s,
and so on, it was much more .cconomical .and faster for us fto actuzlly in-
itiate the orders with the necessary manufacturers te provide the national
cap c1tv for all of thc end—product manufacturcrs to m,vt their schbdules.

In‘thé early stmges we procured ve hlclbs less Cbrtyln of these assem-~.
blies and attempted to supply these assemblies, " We immcdiately ran into-
the same problem of scheduling, expediting, and trying to get into the




some cases these components were critical and for capacity on the end
product or the actusl assembly of the vehicle, In the case of hsavy
trucks, the requirements were many times over the capacity.

We also ran into a new thing here, and that was the normal competitive
spirit of thes industry. And, believe you me, it is = very jealous compete~
itive spirit, COften the hthest type of coordination wns required in order
to get manufacturers to give and take where it was necesscry and desirable
to accomplish the final end result to the best advantage of =11 concerned,

The facilities cost for the transport vehicles plus the combat vehicles
was about 850,000,000 for that part precured by the Government, We know
that many of the manufacturers, rather than go through some of the compli-
cations of the government contract for facilities, actunlly went ahead and
spent their own money for facility expansions, That was particularly true
in the case of thosc manufacturcrs who could se: that these facility expan-
sions would be of great benefit to them following the wor, 1ith the excep-

ion of Dstroit Arsenal, which has been made a government-operated facility
permansntly, most of these facilities hnave gone into the war reserve of
machine tools or have been absorbed by pastwar industry;

During the period up to VJ-day we continually progressed in the develop-
ment of our v-urious.procedures, end it became more or less the refinement
phase, When VE-day come, we had certain cutbacks; basicnally, the produc-
tion job had then been accomplished, We laild plans, of course, for the
final terminations. Finally, when VJ-day came, we were able to cancel
almost immediately., Of course, there is a long period following the term~
inations in ths settling up of contracts, but, basicslly, the production
phqup had besn completead,

Se f{r, I huvv mentioned only the problems that caome up in connectien
with giving to you tbls brief history of the pericd. I shall now try te
discuss some of the maaor dltplcultles encountered and the possible solu~
tions. - : :

Integration can best be illustrated by this chart, Say we have three
companies, "i," "B," and "C," involved in the production of a common item,
the same item, Let us say there are four parts making up this item, The
capacity of each company is represented by these figures on the chart,

You will notice that the maximum capacily of company "A" to produce the
complete item is limited by the production of the lowest subassembly or
subitem, In this case it is 20; in the second case, 50; in the third casec,
26; which gives us a grand total production of that end product of 96,

If we get those three companies together or provide a means whereby they
can exchange some of their extras, we come out with this picture: The
total of part 1 made by all three companies is 112; part 2, 116; part 3,
120; part 4, 127, The total of the end product tnat could be manufactured




in that way is 112, as against the 96 we would get if cach of these three
cempanies worked entirely on its own, Therefore, if we get them all to-
gether and put that information on the table, we can, by juggling these

parts around, coms out with the higher production of 112, That basic
fact led to the formation of what we called "industry integration committees,!

Or the face of it, this is a very simple.operation., It appears obvious,
However, in our transport and combat vehicles, we had many more complica-
tions, In the first place, all of these vehiecles are not interchangeable
completely., In the case, of course, of a large program of ons type of
vehicle involving numerous manufactures, that can be done, But frequently
our programs were of such a nature that we might have only one manufacturer
involvaed in one item and only one or two other manufacturers involved in a
second item. We had to be very careful, therefore, in the setting up of
our committess to be sure that we grouped the manufacturers who were making
items that could be integrated to the maximum extent,

Not only can we integrate actual parts, but we can also integrate
capacitles, This chart is labeled "Components Problem," We assume these
capacities are basic for the end product manufacturers, the prime contrac—
tors, and that, if left to their own devices, these manufacturers would
normally place orders with sub contractors, as indicated on this subcontract
outiine, For example, here is a requirement for 1,000 items., He goes down
here and gets 800 of his need from this subcontractor. He gozs over here
and places the other 200 with this middle subcontractor. The "500" man
gets his 500 here from this same subcontractor, Why? Simply because the
subcontractor, desiring to retain good will, says, "Sure, I can make them,"
The same thing happens over here, - The M"200" man gets 100 from one place
and gets 100 from this same subcontractor., The net result is that it
suddenly develops that we cannot get the total end-product productien,

Now, if you put these three people together and let thewm come up with
this picture, they will know what the situation is and will s2y, "Okay, we
need another facility to get this total production," In some cases there
was sufficient capacity among the subcontractors; but because of th: load-
ing in their normal commercial relationships, one facility was not loaded
to capacity, whereas others were overloadéd, These committees were coffec—
tive from the standpoint of juggling those capacities or coming up with the
fact that additional capacity or new facilities were necessary,

You might conclude from these remarks that we should standardize every-
thing. That is easier sald than dore, Productive capacity is the actua
controlling factor in many cases so far as standardization is concerned,

It may be a more intelligent approach to a problem to use a sccond engine
if there is an engine plant with complete facilities to make it than it

would be to go oubt and build a brand new plant from the ground up in order
to get additional capacity of an adopted standard-type engine or any other
component, for that matter., That is especially true if you want immediate




productlon or production in a shorter time than the usual nine to twelve
monuhs 1nvolved in a new f30111ty.

_ Getting back to the integration committee, we found that the most im—
portant factor in making.thé committee work effectively was the very care-
ful selection of the committee chairman. He was, of course, a representa-
tive of industry from one of the member companies, and he nad to be a
natural leader and outstanding individual. If the selection was. not on
that basis, the companies would néver have gotten together and done the
job.: Initially we experimented a little, but we flnally recognized that
fact 'and carefully selected the committee-chairmen thereafter..

M ay - agén01ps were involved in motor transport vehicle production
during the war, These were the Office of Defense Transportdtlon, the Navy,
the War Production Board, the Army with its various activities, the Air
Force Ordnance Engineers, and so on. Generally speaking, we wwre procuring
about 80 percent of the total requirements of all ~f thesé agencies.

In about the middle of. 1943 the War Production Board dssired to put
into the program additional straight commercial types of vehicles in order
to maintain the so-called home front war activity. The WPB calléd meetings
of all the agencies involved, The first thing that developed was that the
total requirement was. far in excess of the capacity avallable. It seems
to me that the logical thing to do would have been to a=ssign to one agency—-—
it does not make any difference which agenecy-—the complete job for the pro-
curement of a common item or a comparable item, In this cas¢ = committee
was established with top representation of all the activities concerned,
It became known as the Automotive Production: Committee and had responsibil-
ity for the entire national wheeled-vehicle progr¢m for l9hA. The program
was llh‘lly firmed in November 1943 ’

That i vvryunﬁesxrablefwamuhe stindp01nt of leﬁd tlmv. Lead time is
one of the most important things connected with the efficient production
of ‘any dtem in quantity.,  Leéad time might be:defined.as the 'tima from the
wrelease of a program to the actual realization of production.. This time
varies considerably with different conditions, . Where brond new facilitics
are required it will probzbly run around = . year. In the coss of existing
facilities that arc being given addltlonml orders, it usu:llv runs from
six to nine monthis. In this case the program was ilrmbd in Hovember 1943,

which. meant that the moximum production-for 1944 had to ceme .out of the
1ast couple of months of 194k. That, in turn, meant thet an extrenely
higher rate per month had to b2 established than should have béen CCeSSary,

L]

This brings us to the subject of requirements, In many cases during
the war requirements. were increased one month, then decreased immediately,
increased-again, and so on, all over a perlod of a few months. .We all
recognize that under war conditions it is impossiblc to anticipate all




connection. In my opinion, the combat vehicle phase was not nzarly so
difficult in sparc parts as the transport vehiele phase, That was
probably due to the volume of motor transport vehicle parts both in kind
and quantity,.

In the initial phase of combat vehicle production, we placed orders
for a percentage of capacity actually greater than that required for
vehicles, an arbitrary percentage, because it was not possible to estab~
lish the exact requirements of spare parts without some sort of experi-
ence, After ‘a short time, however, certain experience was devsloped, and
it was then possible to place spare~parts orders for new-type vehicles
based upon comparable tyn >s for which there was expericnce, ‘

Tt is most important to place spare-parts orders at the time the
vehicle is ordered. In that way, capacity is established for later orders
for replacement parts and for the continuation of sparc-parts production,

I shall now givé you a brief summary of the points I have coversad.

Educational orders are of great value on conmbat and motor transport
vehicles, particularly when they can be placed closely in advance of de-
sired mass production,

‘Organization is important to smooth opsration but not nearly so im-~
portant as the careful selection of intblligent personnel,

- Sufficicent devs lopmvnt funds are mundatorv if we are to keap abreast
of” devclopment and be rcady qulcrly to go into production on modern designe.

" Decentralization of procurpmynt by areas 15 hig ghly s“tlsfuctory, snd
_there must be over-all coordination..

A 4cglbr—typa dupot system is of gf”“t vulu@ for uouhﬂt xe icles,
egpecinlly &s modlflcﬂulon center,

11 combdt-and transport vehicle production in great volume must be
built around the efficient management of large, expoerienced producers,.

. The pool order must be carefully studied to determiné s more satisfac—
tory means of quickly establishing addltlona*,CApac ity, with particular
rvxvrean to vost d1¢f\rbnt1als

lass Droductlon is not flexible and canriot b“ turnpd on 2nd off at

:Wili. A new program requires from nine to twe.:xrc months from its relense
‘t6 the actual realization of production,.

N oot /"*;kr"(,.‘:' 270




after it has been completed or even as it is being worked up and to help
us interpret the mass-production angle into that design,

QUESTION: Would you enumerate some of the difficulties encountered in
inspection and comment on how they were handled?

COTONEIL WHITE: I can give you something on that, although it was some-
what outside my personal experience, The ordnance districts, of courss,
were responsible for the conduct of inspection on 21l of our contracts.

The thirteen area districts conducted the inspoction. As I saw it atia
distance, there was a great deal of difficulty in the initial stages pri—
marily because of the lack of trained inspection personnel. FEach of the
districts had to set up schools for training inspection personnel. Occa-
sionally our own engineering activities were called into the picture by

the districts from the standpoint of, in some cases, waiving inspection;
that is, changing the inspection to the degree that the vehicle would still
be thoroughly acceptable as a fighting wvehicle but possibly allowing sub-
stitutions of various types of either materials or other items, - :

The inspection oroblcm, I know, was great. T saw it at such 2 distance,
however, that I cannot glva you a detailed comment on it.

QUESTION Of what VQlue is the facility survey in (1) determining the
probable item to be assigned to that facility and (2) estimating the capac-
ity of the facility, if the latter is possible?

COLONEL WHITE: In the case of combat vehicles it is impossible, I~
believe, to survey any facility and actually say how much of any combat.
vehicle they can manufacture, - There is no industry--st lsast this was so
during our war experience—-that, using its existing facilities, can manu-
facture a tank, Our experience was that the existing facilities had to
be supplomontod by additional facilities of one type or anocther before
they could actually produce a tank., However, I think it is of great value
to survey these facilities continually during peacetime from the standpoint.
of knowing generally the types of machinery they possess so that if another
program comes along requiring quantity production, we sholl know essentially
what facilities can most readily be supplemented to produce a combmt vehi-
cle, ,

In the case of motor transport veéhicles military productlon is almost
directly related to commercial production, Thé total capzcity for mili-
tary production can be determined, but a careful study must be made to be
sure that there is such capacity. The production of military vchicles rem
quires more capacity per .thousand units than thé production of commercial
trucks .does; we always have extra axles, and a greater machining capacity
is required for that msterial, ' ’
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as I menticned in the lecture, the first facility to come into the picture,
They built up to a production of approximatesly a thousand of those vehicles
a month, Suddenly we were told the program called for 40,000 light tanks,
let us say, for next year, Immediately we had to have addition=l capacity,
Now, a program of a thousand a month on that type of equipment is a pretty
tig uncertaking for any industry. Sc we felt that the scolution was to
bring anocther tyve of manufacturér into the program., We had Cadillac
analyze that tank and brought them into it, with a completely modified ve-
hicle for one reason, and that was that we had to have additional capacity
for engines and transmissicns, The existing capacity in the ¥-3 light tank
was not enocugh, and it would have meant a long delay to set up brand new
facilities for those two compenents, " Cadillnc had an engine and transe
mission that cveryone felt would work, We placed an crder for light tanks
with Cadill=c which required it to establish a capacity, I believe, cof a
theusand a2 month, That was later increased to 1,500 a month, We alsc gave
Cadillac a development contract to completely engineer that M-3 light tank
into the versicn it woauld produce,

Our developrment work was spread all over the industry, so far as I saw
it, I think that we probably utilized industry to the maximum extent, We
could not do much ourselves, so we had to do it that way,

COLONEL CRANE: Coleonel White, in behalf of the Collsge, I want to
thank you for a very interesting and instructive talk,

(2 March 1%8——1450)3,




