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I’ROCUREMENT IN THE SIGNAL TORPS
s 26 February 19L6 :

v

GE].\IEF.’AL ARMSTRONG

. Gentlemen, ‘this mormng, I have the grea.t p.Leasure of presenting to
'yon a classmate of mine in the Industrial College. He and I took the.
courge which ¥was the First of’ the ten-monthe courses given in 1926 and
1927. While we belonged to an ‘archaic perioed and had to do much harder
work tham you gentlemeh have to do--you will ag:x‘ee to that, General-~he
has been brought up to date, gentlemen, I assure you.

General Amold started his serv:.ce in the Infantry. He served in
the Inf ‘antry in the First World Wer and then tremsferred to the Signal

" Corps in 1920, His service in the Signal Corps has been highly digtin~

gulshed, He was in Australia early in World War II to set up the Signal

Corps operations there before General MacArthur arrived,

He is a graduate of nearly every scho i"the Army has to offer _
including the War College. In view of his hié,hor education in the Indus-
~trial Collcge he thinkse that is the z'eascn ha was put on supply and dis-
tribu‘blon in the Signal Corps, a,lthough during most of the war he did .
not serve in that phase of Signal Cor;ps operafbions.

Gentlemen, it is a privilege to praesm’o to you Brigaedier Generai'
Calvert Armold; who will spaeak to you on procur<=ment operztions in the
Signal Co“ps of’ the Army, General Arnold.,

" GENERAL ARNCLD:

General Armstrong and gontlemen, yes, in the archaic days of the.
Industrial College, in 1926 and 1927, I used to take WO”k heme with me.
That mst have been in the archaic days.

- Asa prelimina”y to our uiscussmn of the 3ignal Corps procure- .
ment problem in this war, I thought I might just glve you a glence at ‘the
oignal Corps -procursnent or ganization as 1t exists teday. a.nd in pr1nc:.~
ple as’ it existed throubhouu thu war. v

o It is made up of a procurcmc,n‘t dis‘brlc‘b with subsidiam officcs- .
" the main purchasing office 1s in Philad.elphia. The inspection agency
comprised four major zones, which coversd geographical boundaries of -

. the United States; and the Contract Settlement Section which was made
more active, of course following VE- da.y. :But. ag that exists tod.ay it is®
being rapiv_ly liquida‘bed

T have been as‘ccd to roview the lessons of Signal Cox'ps procuremen'b
which have impressed me as important ~My first thought, when reviewing
in my own mind the. expgrlences of the war.years, was that all the les-

. . sons.were important, However,.on considering further, I realized that

although certain problems and. their ‘solutions were of intense interest to
our own Service, they might not represent any great contribution to the
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studies of this College,, I am‘going to try, ;harefore, to: conflne ny. re-,
warke t0 those phases of Signal Corps:procurement which might have pars:
ticular significance for induatrial mobilizatlon planning - purposes.

‘As you doubtless know, the Chief Signal Officer was responsxbls for
‘the procurement of signal communicatlon, cryptOgraphic and" meteoroiogical -
'equipmant eletirical apparatus for radio direction finding and.for range
Tinding, ‘photdgraphic supglies and equipment, -and. sound recording equip-
ment yelative to communications. -These responsibilities were modified
somewhat within:the -past year, by the transfer to Army Alr Forces of the
responelbility for- procurement of sxgnal equipment pecullar to that or= .

ganization‘ R TS Dol C L

Drewar planning—-ln general, the ‘Signal Corps. procurement plannlwg

“jprogram, after World War I, followed much the same pattern ag. that of tha -

" ricbhe: Pr@gram, & daily produotion of over 2,000 was &.38u

other Services.: This program inpluded‘participation in the Fac;lities
-Adlocation System.and ‘War Departwent Commodity Commitﬁeea. Ve suffered
from the seme limitabtions:on:funds and persormel. .We were -able “to in-’,
vegtigate only a few of the~ aupply probleme which we considered the most

- criticaly. We just did not have ‘enough people to work out fully the de--
ah&dls: of the..procurement. plans ‘and keep them up-to-data.‘ The rapid de~
~wélopments-and changes im the: cammunications and electronics 1ndustries,~
nece531tated coptinuous revision of. our requirements and proourement plans,
Production studies and. plans were confined: generally. to the 1arger Pa~ ..
cilities«-the smaller plants could not spare technical ‘men for partici-‘
patlen in the planning pr@gram‘A . : . _ &

The Program for placing Educational Orders w1th Industry dia much :
to, relieve certain critical situations, Although funds for this Program
were authorized by Congress in 1938, it was not until the latter. half of
1939 that we in the Signal Corps took advantage of this cpportunity Tor
ingistyial preparedness, By that time, g0 many. items:had becom@ critical,.
it was Aifficult to select ‘those: to: be: used in- the Educational Ordar Pro-
gram. In 1939, Field Wire znd ?ield Telephones were selected for educa-
tional order contracts, Prior to the Educational Order, the production:
rate of.the Felephone was less than 50 per day.  Following comnletion of
. .and thres ad-

- ditienald: producers had been developed.. In connec+ion with the Field Wire
Program, productlve capacity was increased fram approximately 1, 500 miles

- yer month to a maximnm.possible cayecity of 73,000 miles per month. “Eleven
nev; manufa@turer were added to the list of suppliers for this 1tem; and,
ag- & rasult of this PTOgram, certain changes in- sgeclflcatlons weru brought
aboui whlch contributed Qonsiderahly to easier. p“ouuct jon &nd 1mprovad
serviceah1lity of the wiré-, In addition to thess sxcellent: results, the

= ‘orders. produced bills .of . m&térlals, deflnite SOuvces'of éach contributory

item needed, as well a8 information on the raw. eterials required.. These
-orders also revealed potential shortages in certain criticsal componants
;fand mataraals. 1t is interesting to note that the cost to the Government
£ b B IPEM WES. approximately $63 OOO I doubt that there were
many ;nstan o8 1n'm111tary nrocurem@nt history where the . exyenditure of so
ll’an}amount of ‘publié fgnds produced,auch large retuitig, Thess first
.., Educational Ovdor exparimsn%s l?d, 101940, ¥6 the’ placement’ of adﬂitional
' quders .coveiing itema of cgrdage, switcﬁboards“and radio ;iﬂipment for
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Qwhich requirements were. kno to exceed surveyad capacity. The results
of these orders were &lso: satisfactory.« Our: only ‘regret in’ commection
with this eaucational program is that it was not: broadsr in -scope.

“Even though it appeared that early foreign ordsrs were beginning to
- interfere with our emergency procurement, their value--as an’ ‘aducational
device--must not be discounted. After the passage of the Iend-Lease Act
in March of 1941, requisitions of foreign nations -were referred to the
Service concerned for actual procurement, This enabled each Service -to
select the facilities with which contracts would e placed and thereby
bulld up prcductive capaclty where it was most maeded. »

Early plant’ expansions--We first felt the real impact of the National
Defense Program of ‘1940 through acceleration of the Aviation Program. This
increased Signal ‘Corps' procurement of certain aircraft instruments, namely,
»:radio compasses, frequency meters and divection finders. At that time,
the Bendix Radlo Corporation was our foremost producer of these instrua- - -
- nts. After full considerstion of other sources, we found it necessary
~ %o load thig: ‘Company with more and more orders, It became evident that
Bendix would vequire edditional fagilities, if ‘schedules were to to be!

. met. Therefore, in'October of 1940, Bend x applied to the Signal Corps
- for financial aseistance in estab,‘ plant-at Towson, Maryland.
" .Mhis confronted us'with a problem.which h:d‘ ong been & topic of study
and discussion in the procurement offices of the Services--that of fi-

v henoing facllities with government funds. Although government financing

¢ had. always been recognized, in plamming operations, as a necessary com-
“panion vehicle to private fﬁnancing, the enabling leglslation was not
- provided until the middle of 1940, Policies and procedures wers merely a
- matter of cdnjecture when the Bendilx request was received. After inves~
tlgation of ‘81l methods of financing, the Defense Plant Corporation--a-

i pubgidiary of “the Reconetruction Finance Corporation--was requegted to

- v nagotiate a lease &greemant With Bandix,ucovering the construction of a
*new plant-and. the - purchase of required machinery and equipment. "This
method ‘was found most adaptable to the needs of our contractors, and was
used almost exclu91vely for financing our major expansion projects.

As Of T December l9hl ten individual Defenae Plant- Corporation fi«
nanced expansion projects, with a total estimated cost of eight and one-
- half million dcllars, were under construction, and numerous others were

w- being-fhitiated. These expansions were to provide additional manufacturing

- capacity for aircraft instruments--radio grede insulating: materials, field
tslephone wire and transmitting and speclal purpose radio tubes

Ihdustrial situation as of Pearl Har%or-oAlthough I feel.that a great
.wdeal wvas accomplished through prewar planning, I will not attempt: to claim °
that our preparations were: complete ‘Plans for production of 1ndividua1
component parts such ag r651ators, capacitors, tubes and the like wWere not

scomplets., Our industrial situation a8, of Pearl Harbor may be- summed up
r.,briefly- REREEN : o , . A

o On the credmt side+-1n general adequate facilities were . available

for production of . the major end items such asg radio gets and - telephone :
equlpment. Ly .
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;guce quallty‘iteme.

B

~Bome addlbional ‘capacity for. critical'dompenents and special mates

'~riale wags available ‘as a result of private financing, and government-e~.

financed ‘plants for produotion of oertain other critical components were
being establlehed _ o

Some chokepointe h&d been reveuled through the Educatienal Grder Pro—_‘

. gram and rlanning for. procurament of thede items was well advanced

" On ‘the debit side~~ﬂo reliable info*matien was evailable renardlng

'*mhnj of 'our component parts: manufacturers, uheir productive capacities, or

the quality ef their pzoaucts.; T e :
Nor exact information was at hand regarding the requiremente of the

‘Military Services ada whole for component parts and materials.

~ Very Tittle had been done in developing componente of a type which

"would meet rlgoroue milltary nEede.'-“

It will be noted that the- hd.e'bit" side of.our, ledger consisted largely.
of & general Tack:of knowledge concerning component perts.; Thie proved

-qto be -one - of our majer procurement probleme.;\Jig

R

xpaneion--F0¢lQW1ng the attack on Pearl‘
5 worked on. &, 2h-hour basis to

The/ ¢ :
contraetors, euch ee'producera of ﬁns“

facillties

A‘thougﬁ.we had ﬂdreeeen that” sowe shortages would develep fer certain;
components, we were unprepared for a situation of this magnitude and. scope.
The fact that the subcontract struqture of the. industry was largely un-
explored: terrltory, -may be blamed to gothe’ extent on. lack. of sufficient per-

- gohnel, and funds for: planning. Howaver, it ‘had been the opinion of mosb

inteyested governument agencles, ‘ag’ Well as the prime contractors, that in

.generak-the supply of component# wbuld be‘adequate and that 1little ex- o

‘pansion would. be. necesgary. In fact this‘wae the general agreement at

cacmeeting which the 0ffice of’ Production Management held in January 19#2--

‘for the specific purpose of ‘appraising the condition and ability of the j

-radio parts manufacturers to- meet the mllitary radio program

In rapid succession, in respohse to the needs of the subcontractors,

.the Signal Corps processed expaneien programs for insulating wmaterials,

radio tubee, quartz cryetal aaseﬁblies, dynamotors and other items.
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Ehe 4 "a; oost of expansiona in the Radio and. Radar industry was
: about 227 million. dollars. Roughly half of thaso expansions wore flnanoed :
with governmont funds R . R

. The uignal COrp 'lsnaro in this. program.was about CO nercent of the
“total; ‘or 142 million dollars, of which approzximately 82 million dollars
was government finanoe&--largely DFC. The balance was private. finanolng, o
whicn we ;ndorsed through the Certificate off NecessitJ medivm. . :

In.addltion to ‘the expansion of the Radio and Radar industry, about
‘forty million dollars were spent on facilities for telephons and allied’
equipment,- including wire and cable. A little‘over half of this was

government money » - Lo , ‘ : ' ’ .

‘ Altnoubh we had probably accomplished more tlanning for wire and ,

2 cable ‘than any other item, we learned soon after Pearl Harbor that our
‘plans had not even begun to visualize the ultimate requirements for field -~ .

oo wire. Lénd-lease requirements alone exceeded previously entlclipated total
requirements for Field Vire Well0.B. This yire was persistently the most -

N troublesome mtem in our Wire and Caole Progr (TEIEA IR R S SR

. The iollowing chart ahows pro&uction of fieLd wire w-llO—B from 1942
‘““throubh 1945, You cen see that production. almogt doubled during. 1942+ a8
& result of private and. governﬂentaflnanced ox@ansions. During the first
half of 1943, it will be noted that productlon dropped. - This was, cansed
by . the indictment of certain w1re company officials for falslfying test
anSUAtS, which oreated serious disturbances in the industry, with a con-
" seguent’ losa. of production. Although produotion rose sharply again, the
constantly 1ncreasinb computed demands between that time and VE<day were -
never fully met. . The situation in GermﬂnJ, in Deoember 194& certainly ‘
,dldAnot help any. S LA R . ST ST

In handling our ezpansion programs, wa found it neceasany to maintain :
a<h;gh degree of COOrdination Petween our procuromont and 1aboratory
.aeVélopment poople, An expansion project might g0 through several changes
* before final detormination wag made. as to the. total: amount . of production
‘ equlpmoﬁt to be acquiréd and the exact product which was to result. In’
Tact, this vas true in the majority.of our ‘expansiona. - I.do. not mean to.
-say that a manu*aoturer would start out naking cdpaoitors and w1nd up
making tubes. Rather changes in specifications, dictated by. field ex=
perienoe, might reguirew-and - often did: require--s major change in produc»
tion technique to meet the new.specifications. The necessity for this
Tlexibility in our expanaions may be seen by a brief examination of .the-
radio tube program. VWhen the first expansions for tubés were authorized
in 1941, the demand . for tubea far exceeded the industry's capacity to . -
produce, . At the same time, our. laboratories advised +that new equlpment
under development for new tactical uses would. considerably alter the
rattern of tube requirements and place emphasis on types never. before
produced. commerclally. It was possible, however, to provide capital .
Tacilities, such as: bulldings, power installations and basic produc-
“tion equipmentw-thon, vhen the requirement pattern changed, to provide ‘
the specific tools, dies and special test equlpmont for the new tube types.
(Chart on W-110-B follows.)
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_ The next ‘chart.. sh@w:.ng total; deldveries of fubes frqm th,e’ beglnning
of 1949 through %n6.firet half of 1945, Will gdve” you’ sgri "1 a‘df “the rate
at which tube production climbed during that pericd. "Del } e
fivst qua.?’ter of 1942 amounted to about 21 million dollers s while at the
pesk-~the Fifst qliarter of : 194k -~the total value of deliveries was a.p;proxi-—
rately 100°#itlion dollarsyt This includes all types. of: e,lec’cron tv“bes :
produced #or 811 tges; ineluding military radio a.n%l '
and essentialveivilian’ production. This production wa 'the hears” 0f all
- electronic equipment. To guarantee all urgent needs,” “the" Signal Corps; i
theyWar Productlon:Boerdiand: the Navy organized an informal committee to
conf;ﬂn}. d.istm‘bu’aionz of 'hu.bes to the various sers.K ‘I‘hi‘g arramgement

to meet tacticul needs for tubes. I might ‘add’ except to‘ ’the
Aus crd.lid. S

‘ %Te were: a,lso fo*’c;ed. to expam for the production of end’ ecuﬁ.pments,
_as ex*erience wes gained in the field and our la.boratories &eveloped Hew -
-eqni*ament , such ag mortar-locating raé.ar units,. ‘and extrsmely llghtweight
radio petd. ~Although our f£irst bove:c-nrnexrb-f':manc:ec’t expansioﬂ: wad ‘of -this
nature, ad equate capacity Had, in. gemral, exiﬁted for “th "f:ma‘ assembly
and production of the end equipment., - However, a8 the war’ pr@gressed, we
were Taced with providing completely new facilities for productlon of _

qﬂinmen’s ‘barely. out of the development stag,e ,' of such redidal’ natube tha.t
no-existing plants. could be converted to its ma.nufacture. Gentleman, L
might say here that the Signal Corps came out. of this wa¥r ‘W'l’th '_pra&twally
00 équiphent except for what it had. when it went into; the’ wax,’ Evéz'jr-
thing we ceme out.with and used in this war was, as" who_le » ﬁeVeloped.
dng’ mehufactured during the pericd of hostilities. ,pproximately ‘on@s: L
Tourth the total cost .of our. government-fmancefi expansicns s Was For e
pazigionsiof thia typas . I meen Of mdustrial c:apaci y for new ;
equipment. , :

~“Materidls-«As yet, I have not mentioned the. effects of material

ghor'tages on our procurement program. We reccpgnized “the: potential d.if-
" Plcultles counected with material supply early i1 the l930's , and ”beéan
compiling bills of materials on signal equlgment‘fr m'whicl} e etuld
calculate material requirements. These material.’ owri‘s were ‘1gter
widened: in #cope and used with machine tabulation methods. Unfortuna.tely,
under the WPB Controlled. Materials . Plan——lnauguratea 1;1 the firsf: yart -
of 19?4 3~-we were not permitted to continwe securing bills of materials
“from our menufacturers on eommercially.: stand.ard compo nent, parts i kriowni
under the Controlled Materisls Plan as, "BY {tems. . Under' ‘the Con*brolled
Materials Plan,. the Var Production Board assumed this resybnsibility.
Notwithstanding that provision, we were Qtlll ‘callsd upon roui -t 'me k7ol
time--to furnish ASF with material requlrerponts for Lprent
: cludmb components. ILikewise, the same prohlel. ar;b' & " when W?B woul& ae:k
us to defend requests made by our subconf&r‘éctors for” allooationa 6F ‘fate-
rials involving these components, Since WDB i'f‘qrmaﬁa.on on Y it s - was
not in sufficient detaa,l for cur purposes, WO WETE’ forced to rely fghl
engineering estinates, QOur job would have :foaen sinlplified_ Bt cchsié,erabl
more accurate--on the overall--haa we beer allowed o cdntrnue he ! work
of getting bills of materials on all our items, ai éctly fx"o _ou ’
pamifacturers. (Chart on Tube Production follows : :
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- Our materdal problem fell into. two separate’ categor:u.ea' First,
there vere the basic materials, such as steel s copper;, aluminum, rubber
~ and leather. Secord, there were what we termed the "apacial" ma*terials,

such a8 quartz ,tantalum, platinum and. tungs'ben. P

‘ - Our! major requiremen'b for rubber throughout the war was baged upon
the demand for field and aszault wire. When we found, early in the war,
that the reserves of crude rubber were rapidly being depleted, wo ex-
erted averyeffort to eliminate cru.da rubber from our tactlcal wire and
ceble, and to substitute synthetics, Ve received very good cooperation
from the Office of the Rubber Director during ‘the trying ;neriod of the
changeover.

Qur’ success in meeting this problem is d.emonstrated by the following
chart which showd our rubber consump’cion in shopt tons.. You will note.
that in 1942 and 1943, we were using only crude rubber for wire and cable.
In 194k, we begen extensive use of Buma "S", and by 1945 our requirement
for crude rubber had dropped to exactly zero' (Chart on Rubber follows




Another bagic material whlch‘becama ahort and caused our Qonserva-
tion people to work overtlme, was leather.: Gur use .of leather for tele-

- phone cases; linesmen's belts and Lool cases vas. in direct conflict with

the Quartermauter's needs for shoes.. His'needs we:all keenly appreciated!
Ve camo up with a satisfactory swbstitute material for our caces and belts
By uging’ impregnated cotton fabric.: - In. the. year 19kk, .when this change

L took” place, our requirement for hides: dropped: from 30,000 in the first

half’ of‘the‘vearvto~3 900 ror the lasbnhalf of the yaarw :

It mav surprlse you to learnﬁqspe&king of our specia’ material

’ prdblems--that ‘wedn the Signal Cowps-had & requiremsnt for uranium. ‘Nb,

we were not turning out Atomlc-powsred radlo sets, nor were we. trying to

”ydcompete with our friends, the Corps of Engineers, in developing a ‘bomb.

t ' Just happéned “that domé of owf:highepower: radar tubes were designed
nd” the'use of 1anium~ox1de‘glaas For sealling-the glaﬂs enyelope of
ube “to the Ygad-in‘wiresi . Needless to say, we-use very little Qf

liﬂihis‘ ype of' glass nowy- as: mogt - ofi"those tubes have been,red951gned
specifically to eliminate ocur: requirement for urenium-oxide.. !

. Ancther special materisl also deserves mention. Thig material is
the vare metal--tantelum. Before our Air Forces gave the Berlin in-
dustrial area its thorough going-over, there were two nlants making this
material. Now there is only one, located in Chicago. The tubes in our
first radar early warning sets were des1qned around the use of tantalum
becaunse of 1ts high heat-dissipating characteristics, and the fact that
it absorbs gases when working at a high jemperature instead of giving
them off and ruining the tube. We expended the Chicago plant, about the
time of Pear] Harbor, to meet ocur rising requirements for radar tubes.
However, shortly after this tantalum project was under way, a new re-
quirement appeared on which we had not counted. We learned that one of
the chemical forms of tentalum, derived in the processing of the ore to
the pure metal, was the most satisfactory material for use as a catalyst
in cne of the synthetlc rubber processes. This new tantalum requirement
threatened the supply of the pure metal needed for our radar tubes. To

. further complicate the situation, the only dependable ore supply aveil-

able was in the Belglan Congo., The solution of this problem was not

simple; it involved further plant expansion, development of new--though
“inferior--gsources of ore, and greater efforts in substitution and

conaervatlon.‘

Briefly sumting up some of our most significant lessons on materials,
we have the. folTowinbf

1. A materials requirement computation setup, hased upon machine
tabulation, is necessary in tlmc of peace to provide wartime forecasts
of requirements.

2. Full‘cdordination with other Services and civilian agencies,
must be had in order to plan for over-all material requirements.

3. Wo final rasting placé can be reached in substitution and con-
servation. They must be continually studied.

S I
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‘ ol Peacetlme provurements must direct manufacturers to use first
one material and then another to stimulate substitution. One of the main

stunbling blocks to substitution, in wartime opsrations, was that mami-.

facturers had no experience in the use of many substitute materlals.

Procurement and ‘contracting-~The magnitude of the Signal Corps'
procurement program during World Waxr II is illustrated by the next chart,
which shows total production of Signal Corps equipment for the years
19k1 through 1945, Over eight billion dollars worth of equipment vas
delivered during this pericd.

: -Prior to and during the war, our procurement was decentralized--being.
. performed. by three procurement districts--but our experience during the

~ wayr; perticularly with the subcontract structure of the commnications
industry, chowed that our procurement could operate mors efficiently by
placing contracting in a single field office. As a result, we have moved
formal contrac tins procedures to our Phlladelnhia Procurement District.

Another 1mportant btep,which Me took. toward centrallzing procurement
respon81billtJ, was to place 0pcrauions on g cormodity basis, rether than
functional. Under the commgdity basis, each econtracting officer is re-
sponsible Tfor buying a specific group of items--such as ground radio sets,

4"yground radar sets, meteorological equipment, and so forth. This procedure

. requires that each contracting officer-take complete responsiblllty for
accurate buying, selection of reliable ‘menufacturing gources; and: timely

v delivery for all ltems assigned to him. In ghort, it mekes him a spe-

-~ ¢lalist in his eouipment line, Compare this, if you will, to the func=

- tional method whereby a contracting officer is ‘regponsible for only one -

<ot detall of contracting, but in addition has to know the hundred and one
' .variables applicable to all the thousands of Signal Corps items vhich:he
buys. . .
; - One of the most Important procurement problems immediately after
" ‘Pearl Harbor: was, of- course, that of placing many contracts. We tock
full. advanfage of the authority to place letters of intent and letter

- purchase orders. This proved to be very satisfactory in getting : produc-

tion lines -started and|giving prime contractors sufficlent authority to
purchase“ofders for component parts and raw materlals. leficulties
were encountered in the administration of letters of intent and letter
purchase orders, . particularly in connection with getting them prowptly

. converted  into defin¢t1ve contracts, Any disadvantages, however, were

faxr: outweighéd by the fact that they provided contractors with sufficient .
contractual protection to insure that they would take aggressive action

- leading to. early proquctlon and deliverles. (Chart on Signal Corps
Deliveries ) e . .

A.fundamantal consideration of wartime procuremfnf--forcefully
brought- teslight--is tnat overnight our book of rules for awarding cone
tracts was thrown away anﬂ there was no new book to substitute for it.
Thig resulted from dlscontinuing the award of- contracts by formal ad-
vertising and. ins tltutlng the negotiation method, as authorized by the
First War Powers Act. and Executive Order 900L. All our people,” who were
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. experienced in.contvecting, had been trained on the basis of formal .
wadvertising, : This tyslning wes of little value in conneetion with the

- negotiation method. Bagle procedures for. negotiating contracts and
contract articles, and for pyicing contracts, all presented speclal’
pfoblems qulte dlfferent from those of foxmal advertising.,

Anbther special problem confrﬁmtlng the Slgnel Corps, was the
i~ finencing of large amounts of electrical and mechanical test equipment:
oo and. special -tooling Ffor prim and ‘swbeontractors. ERarly in the war,
most of these items were financed by ¢ignal Corps contractors through
the use of tax exemption certificates. The use of these certificates’
v el wlrtually  discontimyed,. however;: inm ‘October of 1943 by Presidential
u.Onder..~ Other . mechnical.Semvices 'of the ‘Army financed such machinery and
¢ eguipment by:the use of the contract:article. provided in Procurement
“Regulation No. 332. .This article provided that the Government would pay
~for such machinery and equipment ecquired by the contractor, as separate
i+ items on the contract, and would immediately take title. Our objection
to this article was that the contractor hed to obtain the advance per-
Do mission of the. cortracting officer . for any changes made. in the machinéry
2:ii - and equipment.  This was, in general,’ impracticable for Signal Corps
. n.operations because of the many changes in equipment. design made during
‘the ‘life of a contract. . Purther, the price analysis operation, vhen
Japplied to negotiated concracts, ‘shoved. that contractors were 1nclud1ng
sidithelr contract prices, substantial amounts. to:cover, the. complete costs
- of :test egquipment and spccial tooling; in which: the, Government'~ ine.
terest -was not protected. Our contracting people developed .special con-
tract.articles which providéd that title to the test eguipment and special
sheoling would remzin in-the contractor, until they were no longer required
Jforiuse . on any governmert ‘contracta. When that ‘bime: arrlved, the Govern-
‘menkwould have the right to take title 'to, and.possession:of, -the equip-
ment, or, sell i1t to the contractor, Ry

woow o Inithe early . ‘gtages of the war, a number of contracts -were exbBcuted
:which dd-not properly provide for such, protection..of the.govermment's
sinteresty in machinery rend. equipment, and specilal toeling. “To:correct

< this eituation, iwe undertook: a special project for the purpose.of cone,
s summeting. agreements; known as "overall facilities agreements!; with

ol focontrackors having. this! type -of - contract ~This gstablighed the govern-
»renh ta intereﬁt in anyreeuipment so aqquared by the contractors.

o rThHis. d;fficulty clearly demonstrates the neceasity o; hav1ng con-
,ract articlea avaiWable to protect.tne government's intere%t, with pro-

,Lend-Lease—nAt chla po&nt; I would llke to uay = few words about

. our Lend-Lease act1v1tJ. Our procurement on behalf of the .so-called Lend-
Iecase nations was an addltionallload to the already increasing demands
< iefrprocurenent sforsour-own for¢es. . :The. total value of Signal Corps
v oqhipment shipped to all Lend-Lease:countries, as of 30 June l9h5,'was
- approximsteédy one billien dellars.. A -litble more then half of this
v gmount, waerfor:Mcomuon' o "standard' :Signel Corps equlpment trans-
tfeﬁre ,ta these countries.% dhile these stamdard 1tema inereased the
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total procuremert load few additional troubles were encountared beyond
- those which we were. already experienciné on our oumn standard items aue
tnoaized by the Army uupply Pcogram.

The remaining quantity of material furnished the Lend-Lease couns»
tries, vepresented the sow-called "non-common" equipment vhich was on a
separate supply program. This equipment--largely vacwum tubes, dry .
batteries, capacitors, spare parts, nontacticel equipment, etc..-was the
biggest headache of our Lend-Lease job. These items were generally noh-
standard and cut across the same production facilitles as those supplying
the standard items on the Army Supply Program. The natural result of
.this noncommon procurement was to increase the variety of similar types
of equipment being produced, thus decreasing the production which wight
have been achieved had there been fewer types of items. This problem
was only partially solved by securing the cooperation of the Lend-Lease
netlons In:accepting ovr standard items as substltutes

: Production Covtrol-dThe Army oupply Program, in theory, oontrolled
the anmwal requirements for all msjor items-of ‘Signal Corps equipment. .
I say "in theory" because in actugl prac%ice, ‘the Army ‘Supply Program
was changed and amended many times within a single year. New tactical
vnits, additional: theater: demands, changing International Aid requirew
- ments-~all these led to widely fluctuating demends. In order to meet

“these changing requiremenis, we found it nece.sany to hold production
forecast meetings each month with our procurement districts. At these
meétings, we discussed the causes of fallure to meet the preceding
month's objective; tock steps to. apply corrective measures where the -
need, existed; and set up the succeeding month's production rates based
on .the latest change in requirements. As soon ag the monthly production
rates were determined, our contractors were notified by teletype of the
quotas which the Signal Corps expected them to meet. These production
quotas were. followed clogely during the ensuing month by onr production
expediting people in the field. They alded the contractors in solving
their many and varied production difficulties, theraby insurinD that
on the whole, our goa¢» were met. . -

; ;Inspection--Thevlm@ortanoe which the function of inspection assumes
in wartime is not often fully appreciated. Of course, the primary pur-

- pose of inspection is to insure proper performance and durability of
equipment in the field. Under wartime conditions, it is essential that
these qualities be guaranteed. before the product is packed for export--
before it is allocated valuable cargo gpace«=-before it 1s shipped to
distant points where maintenance service is limited. These incentives
are much more urgent thah the mere objective of inspecting the product
before the Government pays for it. We have found that the plant, where

our equipment is fabricated, is the place where inspection should be
performed. Farly in the war, we established the Signal Corps Inspection

gency, with geographical subdivisions, ‘entirely separate from our other or-

-g&nizationa.' We laid down the inflexible rule that inspection at any
plant must be performed only by the Inspection Zone in which territory
the plent is located., This gives each menufacturer only one point of
contact on Signal Corps inspection matters. To those who have experienced
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‘ th1'~ﬁyhe o; personnel,was nﬁvsr fullj satlslled. "ce wwth this

the con!uswon Wthh veqults;fram multlvle contacta between ﬂovernment and
1nduqtﬂy, the advantages of this systen will be obv1mus.-

Onr bLngSt 3nsneutﬁon dlfflcultv was- securing, develonlng and re-
taining qualified inepection: pergonnel. The ingpection orghnlzatlon orew
from a peacetime strength. of .lessg: than 100 people up to 5,000 by the mid-
dle of 194,.' ObVlOuSlj, madewto-order inspectors were not available in
the quantitles reqﬁired It was necesgsgary to orranlze intensive trainlng
nregrams ‘for new psraonrel Furthexmspe, ag nev developments werc made
from time- “to time in equlpment and in 'oacklnb metbods, it wad necessary
to’ %etraln ‘old emplorées, The emplo;mcnt of women foxr: high}j technlcal
xestinb Ehd inspection: ‘operations was eminently successful’ and alded ma-
Lerlallv 1n solv*nr the pereonnel nroalem.

Uhlle 1nten%1 Lcd ramlﬂ tralning can zo far in praparlng people to

‘ ﬂandle the technical aspects of 1n5nectlon, it cannot develop leadershln

menegsemsit, &68° Judgment Ancindividuals not 1nherentlv pogsessing these
cvalltla 4V PHe! requirenent: for- & suff101ent qpumber of com: | t‘super-
v'sors,‘caﬁaole of asswning vgdelv dlverslfled rasponswbi 144 68, Was one

of" the‘_ st vroent problems of .own: lnsnecmion organizathn “Our need for

.s%e& that S&@nal uorps 1n5ﬁect0£a be placed 1n the nlants of sub-
contractdrs to’ insure’ the.quatity: nf,cemponsnts and suhassemulﬂes. ‘This

tituted adrei n brrour: gvpply of- igspectors, : d velleved the prime
’cq tractor ef part df ﬂlH responslhllity ;orrquall of end 1tem. We

L

ConﬁluSﬂ on-~Gentlemen, in conclu01on‘wa are 6oing to ledve scme ideas

)

oﬁ'th‘ sucjebuswo? P301litﬂeg3 Materlals, Contractlng and. Inspection.

’Greatev ﬁlannnng ﬁmphasis should e nlaced'on the producers
Cof component parfg. oo
*Close coovdlnatlon of. nrocv“bmant:w1tq researuh and develop-

“festabllsnment of: facllitlea zor ﬁe.Lj dexbloped 'tems.

L There should always be avallaole “lexwole and CLearWy def1ned
“'methods of, financimg plant er&nSLDUS. L

‘Tducational Oréera~shoulé @e used to the. greatest extent
“posgible, ’
_'Clcse'coordina 1on wzth 1ndustry lB essentlgl and 1ts full
R coone*atlon mnst be sacared v _

- 12 -



Second--materials.

1, Complete knowledre of all materials 301ng into our equip-
o ment is essenﬁLal~~pre ferably based on machine tabulations.
2. TFull coordination with other Services and civilian agencies
o should be mainteined to eastablish total requirements. _

%. ‘Substitution and congervation of materials should be con=

. tinually studied and encouraged,

b, "Special" or critical materials should be antlcipated, 80

. far as p0581ble..

"Thirdé-contractlng:

1. The neacetlme orﬁanizatiOn and operatlon shoulq e adapt-
~able to rapid expansion to meet weartime demande.

oo
L d N

,It ghould not be mecessary to change baslc COntracting pro-
| cedures in the event of war.
3. Lettere of intent and letter purcuase orders gpeed -

procurement.
‘e Contract articles should be avallaole to protect the:
. poverrment’'s interest in manufacturing Tacilities, and
ghould ba flex1b1e enough to mset contractor's need,

ad

. Fourth~--Inspection: -

L. Inspection at the source and on a geOgraphlcal basls was
. found to be most satisfactory for the Signal Corps.
- 2. A peacetine systen of earmarking and training key persomnel -
¢ in industry is essential to meet the large wartime ingpec~
‘tion needs.  This personnel requ1rement also applies for.
ell procurement finctions,
~ v 3; “Inapection at subtontrictors' plants should be 1xmited to
B protectmng the "overnment's interest, :

L;th regard to future plannlng, ‘the Slunal Corps® industrmal mobili-~
, ‘zation plans have always contemplated complete reliance on commerclal
sources - to’ meet -our requirements. Ve have no arsenal svstam, nor .&o we
maintain and overate industrial plants to full first emergency require-
. ments, as do some of the other Services. Therefore, our first efforts
" must be directed toward preparing, educating and agsisting industry in
every way possible to assume the burden it w111 have to carry in case of
“another emarrancy.~ We areé going to know what indugtry is 601ng; and we
are going to let them know what we are doing, We are not going to over-
. -look any angles that: we havevlearned if we can help it.

GENERAL ARNSTRONG: i

' Genersl Arnold I congratulate you on your careful and ‘thoughtful
"analvs1s of the Signal Corpa? "experience in procurement It id going to
be'a very valvable document for the records of the Industrial College.
I can spoah, T think, Ffor the Clags of 1927 when I say we are very proud
of our clagsmate and of his ability to tell a most interesting.and valu-
able story. : .
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~Incidentally, Jov touched on something that is of profoxnd 1mportance

o to the work of this class and which has not been congideréd up to this

time, It is & curious coincidence that yesterday afternoon I called
‘Captain‘Worthington into my office and pointed out in our discussion that
80 far we heve been talking almost exclusively about the duestion of quan=-
tity; that the equally~important question of qualitj, which General Arnold
- has 'so clearly brought out this morning, las been almost untouched. Ve
“ghidll pay a high price if, in the work of this clase, we do not congider
quaelity controls and the* effect of quality controls on production. So, I
ém-going to have here later on a good speaker on thisg very subject.

General Arnold, who wag it that dlscovered the lack of quality in
your field wire which was indicated by the slump in production which you
referred to, and which we all recsll, ag a consequence of the trial of
“the officials of the wire compenies for falsifying their inspection
records~+1f that is what it wag-~on that wire? And how wae it that they

" gould do that?

GE‘INERAL‘ ARNOLD:

‘Well, certain of the conpany OEFLCialS vere . indlcted * I have looked
into the facts that resulted, but as to how that situation was brought up
and wuncovered I cannot say. 'I was not in here at the time. I do not know.
Do you recall, Major Armn? ‘ R

| MAJOR ARNN: -
Wo, ‘gir. I do not know whether the case came up beﬂause of our own

t5*$’spection findings or what the detalls were at +hat ‘time, Maybe someone
) neré'can tell Jou. '

- GENERAL mmw- .

Mavybe someone who wag in Procurement at the’ tlme could tell us., Per-
haps Mr,ﬂBrown ngdﬁ know.

- Well‘rayoe the Puss¢ans cduLd eet tnrounh a complalnt better than I
could. .

A Sﬁiﬂﬁﬁ“’

. 'JGeneﬁal I‘Del*eVe gt Gontribute a thcvght on that There vas
dm sqvewk frcm the ‘Ruggiang with reference to the field wire. “Buft 'I.
i | _‘ of’ hg“nersonnel in the’ plants repeated the story and
- the F B I. uoiiln“the;e;“investl ated it and found the phomy'equpment,
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’5fwhereby when thev went throvﬂb it shoved the reaCLnns on the apparatvs,\
'but it actvallv vas hot up to ﬁar. :

VGENTRAL AENOLD'“

The point that is =0 interestlng to me. is what nart of it was oovered
bj our own. ingspection of the nlant. S

- A STUD“IT

I 60 not know Whether it was one. of our own 1nsnectors who oroubnt
it up-or whether it was a company employee. I just recall having been on
“the fringes of it at.the time, I knov there were some people who squawked
'1n tae plants and tne F,B.I, bot 1nto it then.

,CEN“RAL KH&?T@NG.

You always end up W¢th tne questlon, Who is going to inspect the in-
spectoraV That is a good example, v R '

Any questions, gentlemen?~

- A STUDENT:

General Arnéld, T wonder if you would touch oh the proceduvres that
the Signal Corps used in handling their contract terminations.: I believe
they were a 1ittle bit different from some of the other Services.

GENTRAL ARNOLD:
Yo, we are not different, We Tollowed the same regulations, Of

course we have a pretty tough nut to crack up at General Tlectric, Ve are
handling terminations up there for everyome--Navy, Ordnance. Actually we

"¢ yere probably one of the smallest contractors at Generdal Electric in terms

of the volume of work they turned out., But we are not’ handling any contract
terminations In any way different from otherg that I know anything about.
Have you reference to any particular thing? .

A STUDENT:

Yes I did. It was more with respect to the mapmer in which véﬁ were
handling them in your organization; that is, turning the contracts over
to the Contract Settlement aﬂenCJ and lettinr it handle the contﬂacts from
that point on.

GENERAL ATIOLD:

~ Vell, we have a district contract termination setup in Chicago. We
““have one in Los Angeles for the western group; also one in Philadelphis
for the eastern group. One also in Federal to take care of the company-
‘wide gettlements in Federal., One in G.E. to take care of the company~wide
gettlements in all G.5, plants Lor all L,ove:r'nmen’e contracts,.
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Now . the. orwanlzation ilg suveh that the contractor submits hls clalm
to the ofiicé which covers his district, or which covers his area, vhether
it is Chicapo, Philadelphia, or what not. We also have an office in \
Philadelphia which supervises the overw-all operation and takes care and
reviews contract terminations over and above a certain amount.- But most -
of the clalm is settled right in the field offices.

- GENERAL ARMSTRONG:

Gentlemen, I think the importance of the work of the Signal Corps is
gomething that General Arnold has brought out this morning. An old artil-
leryman like mvself knows pretty well what Signal Corps equipment means.

I do not know whether it was more important up at the front; General Armold,
or in time of peace when you were gcttlng hungry and you were waiting for
that final "Close Station; March order." But at all events it was always

a most essential and uwgeful part of our military equipment.

.. That is all, gentlemen,

(b YMarch 19 u-—eoo)
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