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SCHEDULING INTRGR.T=D WITHIN INDUSTFIES

9 December: 1946

CAPTAIN BENSON:

" Gentlemen, this morning we . have Colonel Wilhide, of the Military
Acedémy class of 1922, He was guarterback on the football " tean at West
Point for two vears. :

after graduation, Colonel Wilhide spent two vears in the .rmy, and
then went to civil 1lifz, where -he spent his time in the public utility
industry, He Was general manager of both the Portsmouth Gas Company ¢ and
the issociated Gas and Blectric Companv of sshtabula, Chio,

He was recalled to active duty in 1942. Since that time he has been
,'w1th Army Ordnsrice, He served as contracting OTchePS' ruprbsentat1Ve

in the Chicago Ordnence District at the Gary armor Plate Plant, Then he
was transferred to the Detroit Ordnance District, where he became chief
“of thc Tank Branch, 38ince then he has succeeded Genvr 21 Quinton as uhlzf
of the Detr01t Ordnance District,

He is back in the Reoular army now for good h3v1ng FPCleLd his
regular con11551on last Tulv, Colenel Wilhide.

COLONTL VTL”TD

It is gratlfvﬁng to be selected to deliver the pupor on this subject,
"Scheduling Integrated Within Industry". I sincerely hope that the sub-
ject will reeeive the justice to which it Ls,entltled "OUthers occupy-
ing a far higher l&ve; in the war production. progran could no doubt cover
this subject from a much broader viewpoint, My entire time was devoted

‘to programs in which the end result was tanks and armorsd vehicles;
therefore, myv paper will dtteﬂpt to reflect the : ppllcatlon of these items
to the subjesct. .

-Any mentlon of speeific contractors throughout this paper is not
for the purpose of signaling out that contractor for special credit, but
rather to illustrate an example of means taken to accomplish a result.

Selection of the manufacturers forvproductibn of tanks having been
made from an over-all national study, I will treat this subject from
the standpoint of securing a meximum delivery, con51stgnt with 4,S.F.
reqguirements, from the plunts available to the Tank znd armored anlcle
- Division,

,”1+_
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In the initial stages of the. cro"vgr, tthp were eleven nroducers
of medium tanks, some of which also produced the heavy tank., By the end
of 1943, these had been reduced to three main producérs on which the
Ordnance Department relicd for the major mortion of its medium and heavy
tank roquirements. The other eight were utilized for other war require-
ments; some were converbod to production of other war materials, and some
~utilized for odds and ends production of. small ‘quantity items, components,
and rebuilding programs.  The three remeining producers were Chrysler Corpo
ration, Fisher Body Division of General liotors COFUOTuflun, and Pressed
Steel Car Company. - : .

The light tank x uuu¢iuuvntc were mulnly supnlied by tkf throce firms,
Cadillac Motor Car [ivision of Ccneral iotors Corporation, Iassey~Harris,
and American Car and Foundry.

The main factor with ruspect to decision as 'to whet vehicles and in
what ﬂuant1+1us they could be sccurcd was ohe characterized principally
“by open discussion and cooperition., The contractors and interested -
Crdnance Districts were called together by the 0ffice, Chiel of Crdnance-
Detroit, and the rpculrvicnts ploaced upon a blackboard béfore them. After
ruch discussion and trading back and forth, allocations were fimed and the
Districts would bc given a production order to procure. &s.can readily be
realized, in meetings of this nature it would be developed that ond item
cormitments would be dependent upon deliveries of many critical COQNOHthS.
The situation with respect to critical cshortages and lead tims necessary
could be freely discussed; then would follow meetings with the valrious
suppliers-of tkosc.crltlcglrcOmponent parts, such as engines, transmissions
armor castings, rolled armor plate, gun mounts, bogie wheels, tracks, cte.
These meetings déveldncd the real causes of delays, and sclutions were
suggested. Lany of these suggeotloqs were 1nbonlous,; FKJHQLOJ of action
often th~s necesaary to be taken are:. S '

1. The construction of now,buildings.

N
=]

he raising of manpowsr Cblllnoo .
3. The_acquirinq of additional-machine'tools and other facilities,
Le ThC_tr nsfer of dies.to other scurces,

5. The securinq of an engincering devia tlon.

.

6., A change of some inspection specific ation

7. A completce change of design, such as a change from 2 cast armor
part to a rolled armor part,

8. The usc of a supplier by one facility, which had been developed
by another,
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9. Securing of a higher 7W.P.B. priority.

An outstanding example of planning and integration within industry
is illustrated by the performance of Cadillac jlotor Car Division, lassey-
Harris, and American Car and Foundry in the Light Tank Program. In this
instance, Cadillac was the largest producer of the end iten and the sapplier
of certain major components, such as engines and transmissions, for the two
companies. Thenever a change in reguirements for light tanks was ncccssary,
the above three manufacturers would neet with Ordnance representatives.
American Car and Foundry and Iassey-Harris, the two smzller producers, would
decidg the guantities that they could handle within scheduled requirements,
and Cadillac would assume the balance. Complete harriony was in bv1dcnce at
all times. ' S

During those feow months imnmediately preceding Pearl Harbor, news had
been circulating that automotive production would soon be suspended. '
Standard Steel Spring, boing a substantial producer of swrings and bumpers,
bucame deeply concerned over the far-reaching consequences, Developments
in the national ond internstional situation rave unmistokoble evidence of
the trends in the United States to a gemeral conversion to war production,
Standard Steel Spring, like meny other companies, began to study the Oitu-
ation to deternine how its facilities could best be utilizcg. Tre immediate.
problem confronting this corpany was to sclect an iten vitally necded in the
war effort which would COleCtCly arid efficiently utilize the company's
facilitics and versonnel and the plants of nany unmllor companies allied
with it in the spring and burper business, In vicw of 'its know-how and its
long and axcellent record in the spring making 1ndust“" Standard Steel
Spring felt that it should be able-to faur¢c te armor plate, which is
primarily a delicate and précise operation’in heat trontment. Up to this
tine, the production of armor plote had been treated as a deep ¢ nd rysteri-
ous secret. lLost prospective arpor plate fabricators feared the thought of
going into arnor nlate, pro¢ uctlﬂn bncau se 1t was felt that unless o concern
had ¢nhprlted the. pTOCLqu“nF know-how; it could hcver hope to produce armor
;lqte.v TFew people. outside thb Govbrnnupt aroanWS had any cxperience with
‘lt .and to make matters, wcrue, pre-war armor,-including navhl armor, had
béen highly -alloyed, particularly containing larg e_amoun+s of nickel, soon

to be prohlblted in the Droductlon of aror, OLgtc.

. The siﬁuation as it dcﬁelopvd’W%s &vnatUralvqné, The steel mills could
supply the rolled plate, while Standard Steel Spring, with the aporoval and
blessing of the! Orcn"nco Departmént, undertook the risk of furnishing the

-missing 1ink in the chain of tank orcductlon,by fabricating armor plate.
The proposition wos pa rtlcu+arly avpealing to the Ordnance Departmont be-
causc here was a concern which, with the least oxpenditure of timc and money,
could convert to the productiocn of ‘armor plate at once. Yorking in close
cooperation with the Ordnance Department, Standard Steel Spring lost no time
in immedistely proving thot it could produce acceptable armor géwtu Plates
of low alloy steel rolled at Great Lakes Steecl Corporation were obtained
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and hezat treated by Standard Steel Spring and subritted to the Proving
‘Ground for tests. After these plates were accepted by the Army, Standard
Steel Smrlnf became a recognized guallfied armor nlate wroiucpr and it
soon negotiated a contract to supply Cadillac llotor all of the wr';n:r.or plate
reguired for its new light tank. '

The conversion of 3tandards's Coraopolis plants was ”CCOMDllSFOd at
once. -All sorts of makeshift and temporary expedients were employed %o
" get out the production. Furnace lO’Ging and unloading doo“s and tables
were remodeled, FHeat treatment cycles and hardness rangss had to be
developed for betterlnh the tallistic qualities of the plate. lanufacture:
of various types of flame cutting equipment were of great assistance in
setting up the rapid burning torches for cutting the steel plate into the
proper shapes., By ingenious reans and methods, dies were developed to
straighten armor plate with existing presses, while polishing heads and
wheels which formerly polished bumpers now effectively and efficiently
ground the plate to the desired dimensicns, In less than six weeks after
. the curtailment of automotive production, a great deal was learngd aboui
all phases of armor plate manufacture, and Coraspolis had alrgady produced
some of the vitally needed armor pLate for our flghtlnp tlnkg.

The Ordnance Depurtrent was pleased.with the accomplishments and
achievements of this company, which had produced ballistically acceptable
and satisfactory armor nlate in o plant which was readily converted, with
minimam expenditure of time and rmoney, without any delay for new plant
construction, and without the necessity of any new crltwcuL machine tools,
already drained off the ma cet b; other companies convnrtln to war effort

At this time, the Arry's dezand for arnor plate had reached astronomi
cal propertions, and the situation on the battle fronts wias such thet tank
in large quantities were needsd at once. This requirerent presented the
Ordnance Department with a black and dismal nicture when it set out to .
‘accorplish the seemingly impossible, The .situation was not hopeless, how-
ever, The Ordnance Department reasoned that sinée Standard Steel Spring
was able to produce armor plate so:quickly and cfficiently, it should ther
fore be possible to effectively bring into oroductlon its brother companie
engsged in similar peace-time activities, The Ordnance Dewurtment further
reasoned tnut since Standard Steel Spring.was already pro oducing and had
_acgu;red some technical skill and Inow~-how, it should be set up as a leade
of a hroﬂuctlon team, heading a satellite groun, and ccordinating their
actLv1tles toward the comiaon goal of . producing armor pl te. In addition,
 the Ordnanoc Department felt-that by allocating specific parts for procese
ing to the various subccntractors, thiese subcontra .ctors.would be‘ﬂblp to
kemploy methods of rass. production and nrodute the “art qSSlFﬂQH to them
more rapidly than if they hud uttoupte “to proﬂuce an entLre ‘set of parts
" for the tank, B :
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Altho urh tnc schorc was considered radical and unorthodox and full of
problems yet to be solved, the elements onposed to this pl&q socn reallzed
that in winning the bdttLG of production, decisions with a certain amount
of risk had to be made, just as a field commander does in any campalgn or
battle, After curcfully evaluating the risk involved, the Ordnance Depart-
ment avthorized the Standard Steel Spring Company to procecd with the plan.
The COrdnance Department promised its full support and cooperation in carry-
ing out the plan. WNo time was lost in getting the program under way., The
group leader immediately contacted the various cofpanics involved and held

can initial meeting in order to ncquaint’ the members of the team with one
another and to introduce tho proposed Ordnance plan, It was explained at

-this mecting. what had been cccomnlished in six Weels with existing equip-
ment and facilities vy Standard Steel Spring. It was now {ﬂﬂe”“Llj conced~
ed that under »reoper leadership, other companies in the group could succeeq,
The group leader started immediatcly to Vlblt and inspect the' plants of the

‘prospective memoers of the team in order to analyze fa cilities, equipment,
‘organization, labor rarkets, trans OrtutLLn, and location. In the unaz1ng
short period of eightcen days, fourte companies were organized into a
group of subcontractors which could ”abrlcatu arunor: Jlatc unuor Standard
Steel Spring's supervision. Later this group was increased to thlrty~one
subcontracting plants, This included nine spring and bumn <l 001uanles,

- six stove companies, furnace manufacturers, producers of enamel products,
brick’ and ceramic wares, wire, autcmobile frames and thernus, farm tools,
saws ond tool steecl products, automotive and plumbing hard dware, structural
steel parits;, railroad equipment, and sven a former atomobilec retail dealer
wis inclucded., The plants of this odd associabtion of companies were located
in:the territory covered by seven of the thirteen Ordnance Districts.,

. Effective administrotion recuired the establishment of 4 central office
in an arca which had the largest concenbration of armcr OW Lte sube
controctors and tank builders,  Detroit wes the natural s¢lection, Through

‘this cffice, the leader was able to supervise and contrel the cngineering,

steel ‘purchasing, facilitics, production control and thnnln%, inspection,
metallurgical enginesring, process engineering, ufuffl@ i rcﬁorts, and

accounting of all of its subcontractors. In wvnur-l it acted as a central
clcvrlfg house for all information and activity Jcrtdlnﬁnf‘bu the nrogram.

'In order to facilitate transcctions, the Q”tTOlt Crdnance District was

esizned to.administer the contrict. The ifpértant rosnlts of this inte-
bratud activity was the fact that this production tefa s fﬂllua 50% of all

- armor used on-tanks nnd armored vehicles throughout ©ie "war, znd during the

-pealk produced at the ratc of 11,363 tons per month. ' '

Any panver atteﬁwtln ,t" QCOlCt scheduling ond production methods
nroduct¢ve of best resqlts under war-time conditions would be deficient if
certain extraordinary 1ocuhmllshncnts of industry were not mentioncd, To
best illustrate the ingenuity and coonerative effort displaycd by manu-
facturers, I should like to nentlon & few of the more outstanding cxanples.

RESTRICTED




1. Delivery dates of bering mills large enough to machine turrets
were so far distant that there was a good possibility that the war might
be over before we could ship any worthwhile quantitics of tanks. Fisher
Body undertook to manufacture a numbsr of these boring mills, a product
with which they had had no previous manufacturing experience, The resource-
fulness and aggressiveness on the part of Fisher enabled them to build 150
of the 100 inch and 110 of the 112 inch Betts boring mills and to get into
quantity tank production many months earlier than would normally have been
possible,

‘2. A similar example toc the above was accomplished by Carnegle—
Illinois Steel Corporation. . grezat need existed for additicnal armer plate
and a large armor plate plant, known as the Gary srmor Flate Plant, was
under construction, to be operated by Carnsgie-Illinois Steel Corporatlon
at Gary, Indiana. Travel-Graphs, specified for the speedy and accurate cut-
ting of armor plate, were manufzctured solely by the iir Reduction Corpora-
tion, Delivery dates were so far distant that manufacture of any Travel-

Graphs for this project by ilr Reducticn was out of the uestion, Under
the supervision of an air keduction Corporation engineer, Carrnegie-Illinois
Steel Corporation agreed to manufacture its recuirements of these highly
intricate machines in the machine shop of its sheet and tin company subsid-
iary. = Without this remarkable performence, armor plate from this plant
would have been delayed two years,

3. Inability to secure sufficient castings for- suspension arms reducec
the available guantity of bogle suspensions to such an extent that end
~item schedules were jeopardized, At the suggestion, of one facility, an
“engineering deviation was secured, and it designed a satisfactorv rolled
armor, fabricated suspeqslon drw and produccd a su¢f101cnt guantity to
meet schedules.

L, A largb Q1antltJ of. “36 Tank Destrovarﬂ were desnuratclv needed
bv the Armed Forces by a given deadline date in December, 1944. This
vehicle had been produced bv Fisher and *assey-Harris. . Fisher had manufac-
tured all of the open turrets. for both companies, but when its contract
was completed, had started shipment of the tooling to Yassey-Harris so
that it could provide turrets for the balance of its contract requirement.
In order to deliver according to demands, americen Locomotive Company,
Massey-Harris and Fisher comqltted thenselves to supply these desperatelvy
needed Tank Destroyers and the 900 wanted were divided among the three
companies, The manufacture of the complicated turret posed the most .
difficult problem principally because of insufficient castings for th
counterweight and the shortage of boring mills with a 108 inch swing
necessary to machine them. The only practicable solution was for some one
manufacturer to be the "daddy" and assume responsibility for the turret for
all three companies. A4igainst its wishes, but because of the inability of
any other company to guarantee delivery, Fisher agread to undertake the tzsk
Delicate coordinzticn of its subcontractors was recuired, but delivery of
completed ‘turrets to each of the contractors was made exactlv to its
scheduled requirements,

b
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5,7 In the initial stoges of the tank srogram, there did not
exist an approved engine capable of being produced in quantitics to satisfy
derands. ‘The Chrysler Corporation developed an installation whercby .
sufficient wower would ke delivered by tylng together five of its lodel
No. A-57 Passenger Car Fngines. The use of five engincs to power one tank
sounds Tictitious, but here was an engine already develeped, and one which
was in quantity production. The !ulti-Bank installation saved the tank
nrogram until such time as the Ford tank engine and the Continental radial
.engine cculd be developed and gotten into quantity production.

¥
. 6. In the Spring of 1942, when preparations werc beins made for
the African Campaizn, Fisher Body's production of ilh's was just getting
ander way on a velurnc basis. Interim production of 14 Tanks was being
accomniished in the Fling Plant and preparations.were being made to
transfer asscmbly operations to the Grand Blanc Plant, which had been under
construction since January snd which was substantially cormpleted by June
lst, a matter of less than five months, iaterials, manpower, and facili-
ties were critical, and Fisher had undertalken to mamifocture nlancrs and
large boring mills to expedite the over-=all tank program.

Coincicent with this cxbensive program, Fisher had been carrying on
the designing and eagineering of the 110 Taonk Dostroyer and had comploted
the nreparation of two pilot models. Cn Anril 23, a meeting took nlace in
Yashington, at which time Fisher was informed by Ordnance renrescentatives
of the Gevernment's interest in contimuing this engineering rcsearch and

Bl

design activity in connection with the 110 Tank Destroyer.

Fisher's cfforts were directed accordingly. 1In ths latter part
of lay, 1942, Fishor was. furthor informed that the military objiectives of
the United Motions recuired production of 110 Tank Destroyvers without in
any way decreasing the established nroduction schedules of 1 Tanks, As
o result, in cidition to continuing the engincering and .zning work,
Fisher tooi immediate stens to nequirec the requisite additionnl facilities,
to procure or build the nccessary tools, “igs, fixturcs, ond other monu-
facturing aids, to rearrange monufacturing areas, #nd to reke corpdtments
for materials and finished parts for the purnssc of accomplishing this
added production, ‘ : ' c

The 110 was a specinl adaptation of the il vehicle, desizned for
greater mobility and fire power. It carried a 3" cannon, with a firing
range five milos in excess of the 75 mm. (un carried by the id, was
approximstcly two tons lighter, and had a different type turret than the
T, which gave thec advantage of a lower silhouctte,

The 1710 was an adaptation of the il vchicle, and meny of the parts
were interchangeable; nevertheless, therc were many fundarental changes
which caused substanticl mamf2cturing oroblems under the difficult con-
diticns obtaining at the time. The 110 Tank Dostroyer required oxbensive
engineering with resvect to the turret and all its rclated parts, This
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included an entirely new approach from o “Hroduction viewncint in the :
'1nst“Llatlon of the ¢lectrical systom and of the elevoting nd traversing
.mechanisms PuQulruL, and a change in the hull, ~ll to cccomrodate the
“heavier gun. Proper balancing fenturcs had tp be worked out, particularly
with respect to the tu“ret The counterweight used in this iﬂb*gﬂc 5EIr Ve
only as 2 temporary measure in view of the iimited amount of time availae.
ble.. Tbe”tamporﬁry meosurcs adopted, such as turret balance, counter-
welght, and other festurcs, to produce functionally acceptable I10's on
schedule were gradually enpinecred out of the iob ceincident with, and
without interruptlun 0 production opcrations. ‘

3

In order to mect thess reguircments of the Afridan Cambnign, Fisher
wes faced with the nreb lem of furnisting thesc productlon vehicles in the
short space of approximntely three months, from June to Septesber 1942, in
addition to the contimuing accelerated requirements of the 1. Fisher met
the heavy Government ¢ chedulcs’amd in scven nonths, in the latter mart of
1942 and the e;rlv nart of 1943, a total of 2,113 !4 Tanks and 2 total of
1,556 1M0's wcrukshlppeu.‘

"]

The monthly schedule was as follows:

lonth Quantity
Septesber, 1942 190 105
Cetober _ 192 ’ 179
Nevenber ) i . ,32&  . -
\Decembor o ; ’448_‘ ,. . 130 i
January, 1943 325 | , 294
Febraary . 344 .. 340
“areh 290 230
TOTAL 2113 1556
The now famous North Affidan Crupalgn begam in November, 1044, anc

both the 14 and 110 Tanks were aveil blé to meet the nlannéd military
actions, in which they served with o high desree of success.

) And 'now let ric point out a few examples of measures token by Ordnonce
to assure maxinum acceptances. I refer you to "Historical Projcct Sunport
ing Paper! on Inddstry Integrating Committees, from which the following
examples have been exiractoed: '
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PROBLEM: UWew Process Goar Cormany coculd not furnish odified

1.
Cear Boxes 1n tims for Pressed Stecl Car Company to mect its schedale for
overscas shiph sent because of the shorta :¢ of two ltems of castings ond one
dtem of hixlon_gear shaft.

LCTION TAKZN: The Integrating Committec Office rcceived per-
rdssion fron Chrysler to use its ,Mttcrns and its socurce for the two
castings. A source for machining the castings was locited through the

efforts of Off ice, Chief of “runance—DetIOJU. Deviation gerh¢utlng_the use
of steel of a different snecification was also obtained, ‘

2. FPROCLT: ¢s in specificntions for armor castings
reduced the ¢ vmllabl& ouant ity of transmission housings,

ACTION TAK Tre Integrating Coomittee Office located 168 at
Continental Roll and 3teel, which were part of the Ford canccllation, An
additional 278 were found at Ford's, in Detroit. These wers sufficient to

h}

tice Bulck and Chrysler over until Scullin Stecl could increase its pro-
duction. :

3. PROBLIM: ‘ostinghouse was unable to obtain reterials in
order to cdeliver stebilizer units for thc 76 mri. Cun, so that delivery of
regently needed tanks was jeonordized, The principal iteri of shortage was
a condenser. A revision had mode obsclete o large quantity of condensers
rat Pacific Cor and Foundry, at Lime Locomotive Works,~und at Ford's

AOTION TAXEN: It was learned that he latest .revision had o
! wire lead, whercas. formerly therc was o 2" lead.. A nethod of longthen—
‘ing the lead was developed, and anproval- far use of the clder type of con-
denser was secured, iestiaghousc purchascd all of the above obasolete
stocks,- cancelled its purchasé order for new condensers without cancel- 2
ation ch“rrcs, and mrde delivery of ut:ulLlZCl on time. ~

’"J

hY

h. PRCV‘EA.; A sufficient supply of bearings did not exist to
supply all transmission manufacturers

ACTION TAK

It was learned that "nck Iamfacturing Company
.was zoing out of the -roduction of transmissions, yeb was scheduled to
recelve 2500 pairs of ese bearings per month, Investigation as to why

'h ck needed these bC“TlD s when it wes scheduled to go out of production
the item disclossd thnt it wasg filling 2 spare narts crdcr Tor the New
York Ordnance District. Through the cfforts of Off‘cc, Chief of Crdncnce-
Detroit, the spare parts requirements were reduced and Iows Transmission
"was able to securc a sufficient quantity for its needs., !

Pullman Standard needed two scts of spare parts for

5. PROE!
Eclipse Generators,
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ACTTION TAKEN: Investi-ation discloscd-that dmerican Locomotive
had over- Shl”?@u two sets of these sparas to Rock Island, A trade was
negeticted and 211l nartics werc satisficd.

The recital of these sc cct@d oroblems and actions talen has becn
condensed so as to make the answers scan cobvicus and sis Such was not
the casc, for complicaticns were mony and varied. liany different indiv

uals and organizations had to be cocrdinated before tkc nrobler: was 31c e

difficult = aggravating, ﬁroanms were encountered
with remanufacturing n: ogra 15 o Ob 1uu<lv, to Lnsert an lm»ortant remanu -
facturing program into a nlant already producing to capactiy a variety

of models of new vehicles would seriously reduce the quantity of new
“Y¥ehicles, Remanufacturing roguirces o tear-cdown line, extra inspection,
ordering of parts determined faulty, and re ;Vacﬁbly.‘ Becausc of this fact
the rotio of remanufacturcd vehicles to new vehicles which can reasonably
be vAoectcﬂ from a facility is about one to two..

Sorie of the nost

Several romanufacturing proiects were handled ¢n the following manner

1, The Chrysler Corporation cleared its plant at Evénsville,
In diana, which had completed its shkall orms ammnition contract, It

rearranged facilities to pormit the tear-down and reassembly cperations in
bays on a ‘fob shop operation rather than on on assembly line, The resulbs

were remarkable,

Z. In 1943, Pressed Stcel Car Compo called upon to re-
manufacture a qamrtluy of 1 Tanks and convcrt them into 17 Cun Ibotor
Carriages. This Job was carried on in conjunction with the monufacture of
new veheiles. Shlvage and disnosition of removed materials had not been
worked out, conscquently, when old tanks began to roll in were strippe
removed atcr o,L8 prcseht*; complicztions, Due to cxponsc and difficulty
of cutting to proper size, junk denlers evide nceu littic interest in hand-
ling thb turrets, llany of these turrcts remained undispessed of two years
later. dequate m1~ﬁmslt1un was finalily qevelo'-d but the sidewalls were
really bulg¢nb before smooth operntion was agnin cot° tished,

Lontreal Locomotive,
were engaged d and ¥MlO0AL Gua Iotor
Carriagés and conv“rtlﬂ 0 lBé, 90 ma, Tank Destroyers. Among
other thlngq the rplcfxing of Diesel engines was o critical item, Detroi
Dicsel Division of General lotors Cornorntion was contacted to undertake
the rebuilding of these engines. Its capaclity was taxed to the limit, and
this additionnl work could not be underteken., The engine, being - “”W“‘lc
tary item, it wns insisted that Detroit Diesel accent the contract, cssunme
responsibility, and deveclop o subcontrocter, The firm of C. Jinm Stowart &
Stevenscn, of Houston, Texas, which hnd rreviously done scme repuilding of
Diesel engines, accepted the subeontract, American Locomotive Cormpony
removed the engines from incoming vehicles and shipned them to Texas befor

~
De
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Stewart & Stevenson had been able to pTOque any storagze capacity, New
construction was necessary, but to awoit netessary approvel would have
prevented engines baing returred to American Locomotive in time to rieet

its schedules. Stewart & Stovenson contracted with o trird »
struct a building and continucd to aceept delivery of engines to be
rebuilt. Neeessary parts wers not available from Detreoit Dicsel, A
~quantity of ports was loeated in Ficld Service stocks at Rock Island
Arsenal and a loan of scveral carlonds of parts was arranged. Stewart &
Stevenson applied such ensrgy to this work that rebuilt engines werc ro-
turned to Amcrican Locomotive Company at a far greater rate than they ,
could possibly use ther, "nu Stewart & Stevenson actually had te slow up
" its rate of shipment.

S With all of thGuC superlative accompx;shmcnts, there hnd to be, of
necessity, another sid I woul? like to point ocut that everysne who had
a procurement or hroductﬂon responsibility was convinced in his own mind
that far too many engineering chan@es were 1ssued. It is adritted that
_theﬁproductlon,peoch wore nct in 2 positicn to determine the necessity
for all enzineering changes. .Scemingly, too many of these changes were
~issued without sufficient though being given to the delay in production
and the increase in costs, pa rticularly where the benefits to be gained
werc of -a doubtful nabure. .. ’

Quantity changes in an end item such as o tank, where there is a
complicated network of subcontractors, consisting of many tiers, just
cannot be made by turning the pipe line valve off and on OVGTnl”ht Hany
months are required before results of schedule changes show up at the end
of the assembly line. Schedule cutbacks node today cannot be reinstated
two weeks hnnce, s was attempbted ot times. Too often this fact seemcd
to be cverlooked. In mo dern wa rfare, it is naturally lR“OJSLLlu to
determine the exact quantitics of any givcﬁ vehicle which will be required
eight to twelve months in the future. Becouse of this foct, unless the
most serious noeds dictate, quantity changes should u+ be made. By the
time the change becomes effective, the tacticol requirements will have
changed many tines.

Ancther faot relat ﬂ to the above which was scemingly everlooked is
that when you are preodu
reduce cne model by guantity and increase ancther by 2 like mumbor
and expect to drive awny the end of the month the same tot“; nurbcr of
units as originally scheduled,

5]

¢
ucing two or more models of vehloLos, y 1 cannot
i

narty to con- Sl

In closing, I wish to emphasize that a whalc of o job was done, a Job

far in excess of anything originally considered within the renlm of
possibility. The factors contributing to this suiccess wero:
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The ingenuity and resourcoefulness of American Iniustry.
The 21li-cut offort of labof. |

'The unprecadented cantfibutioﬁ of Womcn.in men's [obs,

The close'héerny and cocporation of Crdnance and Industry,
The williﬁgness of mopufacturcrs teo help one’&nptbor.

Finally, no atbtempt on the nart of Ordnance to try to tell

Industry how to do its ‘ob.

(iO Dec . 1946--=350)1,
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SCHEDULING INTACGRATED wUTHIN JTudUsTRIES

9 Docember 1940

SESAKAR e~ Lient, Colonel (3, C, Wilhide, Chief, Detroit -
Ordrunce District ‘

e

SUPPTAMENT TO ASOVE LACTURK CARRYING DISCUSSION
FOLLOWING MATN TALK

THE INDUSTRIAL COLLACE OF THE ARMAD PORCES

j , Washingtion, De C.




SCHEDULING INTHWATED WITHIN INDUSTRIES,

9 Decomber 1946

COL. MCCARTHY: .
What ino-enersl wag bhe aim of those dintegrating cummittees?

COLe WETHITIDI:
- e ‘

the integroting comuitbess had a chalrman, who was an Ary
officer, who supervised the Arny opsrations and a vice-chairman,
who Wwas o member of the industry -producing the particuler item. The
committee was composcd of four men, and senerally onc member wag from
2ach of the manufacturers of that particulur item, For instance, on’
the Tank Integrating Committee theré was a member cach from Fisher
Body, Chrysler, I'ressed Steel, and of many of the major subcommittecs,
such as transmissions, cngines, =nd varlous things like that,

‘ The dntegroeting committes would wvery closcly follov the production
of wvery one of these plante,  Thoy would follow the schedulsas of the
end items of the producers and follow their shipments, =o thot wheon-
ever = shortzge developed which indicated nn ond item ight e deficlont
ob the end of the month, the intesroting committec got to work,  Thoir
lines went cut in all direction: . They had informaticn belfore them Froe
all the series of subcontractors. R : :

» EY

A STUDENT: ‘

We have been hearing quite a bit about the very remarkable record
of the machine tool industry for not holding up production of tools
for producing especially heavy ordnance equipment, I belicve that
Fisher Body had to make those, You spoke of another company that had
to make some, some compuny in Illinois, which caused a two years delay.
I wonder why you couldn't get those from the machine tool industry,
wnich had such a magveldius record for not nolding up preduction,

CCL. WILHIDE: o P

Because of the great backlog of orders, They just couldn't
produce them., They didn't have the capacity to do that job.
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A STUDENT:

Colonel, would you tell us whet part was played by the small
wayr plants in the picture of automeobive hroduct¢on, especlally
tapks, other than as subcontractors?

WILHIDE:

That is a guestion to whlch I don't think I can give you the

- ansWer that it is entitled to. The amaller war plant was consid-

ered to be of tremendous value to the Ordnance Department, In
each of the ordmance districts there was set up a representative of
Smaller war Plants. %henever production order came through small
enough tobe COQSLdCrbd that a smaller war plant could ha ndle it,
this was first turncd over to the represeniative of Smaller War
flanuc. He in turn, with his record of subcontractors and other .
‘acilities and manpovwer and capacitles, would dusignate on the
order that he wanted this partic lar order to be placed with a

small var plant. That was the direct approach to Ordnance.

Thon the end item manufacturer himself, having had a very -

‘fine purchasing department and a very fine Knomlgdvo of resources

and all the various manufacturing elements within a particular
arca, derived & tramendous amount of good from these small war
plantse For instance, we were w athe shelf for certain itoms.
The repressntative would work very closely with these smaller
war plants.

Also there was a lot of headache with the smeller war plants,
bucause a lob of those fellows grew up as backyard shops, alley
shop operators, They were not aLWays too astable, not alwayévtoo
relisble,  Their workmanship in a lot of cases had to be very closely
supervised and inspecteds They were not always up on technology,
In the over-all picture I think they were very worth while,

A STUDENT:

Suppose you had a problem with the War Production Board, Did
that go through Washington or was therec a local WPB representative

to talk to about 1it?

COL. WILHIDE®

It was first taken up with the local WPB, If they couldn! t
decide ity it was carried up to higher authority.

A STUD}_' NTe

hat relation did the inspectors have with the 1ndustrf
integ ut1rg comnittecs?
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COL, WILHIDE:

As I understand that, each industry inte zrating commlttee had an

inspector. Each ordnance district, of course, had their inspectors in

e

all these olanns.' The various compone it manufacbureru were 1nspect9d

at the source. The industry integrating committee inspector more or. less
coordinated the particular inspection which would beraccomplished by all

of these various end item inspectors throughout the tank program, so

that one inspector in one distriet would not be accepting one particular

item which another inspector in ancther district was rejecting.
A STUDENT:

In the original design of the M~3 and the -4 there was enormous .
difficulty because of engineering changes. There were as manj as five

hundred changes that.came through a monuh. Can you ‘tell us where most:  E
‘of the trouble was? S

COL, WiLHIDE

Most of the trouble was due to enginesring changes. We received
in the Tank Branch in the neighborhood of two hundred engineering :
changes a week, Some of those didn't mean anything. Some were Jjust a
change in a pln——llttle things that didn*t mean anyshing. WMany of

them were very complicated and wo;ld change the tank or change various-

components and would affect +two or three tiers of ~ubcontractors.

Tnat preseénted tremendous complications with respect to settlements: of'iul

claims as a result of these engineering changes. Sometimes materials
could be used on another contract, and various things like that.
.

But the rrouuﬂtlon slow-up was due primarily to the eng1neer1ng
changes that would come in, shifts from one job to another, from one .
type of body suspension to another right in the middle of +he produc-
tion, before you could run out what had already been committed.

A STUDENT:

I am wondering whether the larger percentage of disturbances and.
hold-ups in your. production of tanks were caused by sngineering
changes. Were not the major part of those run through according to
the specificaticns and then changes made in your tracks and your sus-
pensions of bodies? Weren't they made at the modification centers or
tank centers? ‘ ' o

COL, WILHIDE:
To a certain extent. Some engineering change would come through

and would be put into effect on tank No. 1978 in one plant and on
tank No, 1342 in another plant.
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A lot of times o study would be made as to when this plant
could best and most officicently put this engineocring change into
affect on that particular tank. If the change resulted in a
aroduct which was wanted immediately, then 2 kit would be made in
the modlflcutlon.ucnt@r and thosc kits would be shipped into the
field installation points, so that they could be applied to the
tanks then in service, ,

We had a great deal of trouble with onc tank which was quite

,vuln¢raol A4 lot of you people probably experiecnced it.. There

were three weak spotse The Germans were dble to pick out those
spots, They knew just where the ammunition was located, and they
would fire at those points, the shell would go right through, and’
sot the ftank on fire. 'So they developed a means of welding a
ceuple of amor plates together, one on one side and one on the
other. Then cverything was all right. Those kits were not put
in tho tonks s they came oif the production Iine, but waited
until such a time when they got them over there that they could
correct them, ‘

CabFTAIN BIENS

")
=

I think we have heckled Colonel wilhide long cnoughe I
want to thank you very ruch on bohnalf of General McKinley and. the
1ucu*uy and uthdﬁnt bady for your time in coming down hore this
morning,

(20 Moy 1947--350)E



