Introducticn—»Brigadiei General Donald Armstrong,

. ATR TORCES PROCUREMENT
20 February 1546,

Labde

Commandant, The Army Industrial Collefme « v v v v v o o « o « 1 :

‘Guest speaker--Colonel William D. Eckert, AAF-¥ . ., , ., . cee o1

General discussion . . . .
General Armstrong

Colonel Tckert

Students

* ¢ * 8 s * e e+ ¢ s

L ] ‘0 * * & = 4 e l}‘i"

Colonel Robert W. Brown, .Assist,ant Commandant (Army),

The Army Industrial College




NIy uhGentlémen, ‘the talh today waa scheduled for Wajor General E M
!fPowera, buti he' telephoned yesterday that Gensral Kenny, was arrlving for
. a.conference, which he had to .attend. thig mornlné, and that he was

‘ “going to :send “one of his best~qualiffed assistanxs who, he sald, had
f],been largely instrumental in preparinﬂ hls talk.

: Howevar, Gener&l Powers, who heads up this work in the Air Forces,
. 1s anxious to have a few words with us. - So, we shall be delighted: ‘o
.. grant him the opportunity to talk to the mémbers of Jthis class on ‘cor-
;taln aspects of the industrial mobilizatlon problems of the Air Forces,
'which are 1mportant..d‘- , L e fmﬂﬁum i
The'speaker this morning 1s a graduate of ths United States Mlll-
tary Apadeny; Class of 1950. g Lhink he trensferred early,bo. the Aly"
Forces and lhie has had a considerable axperiehce in the procuremsnt;’ szde
of it .as well as the other gide.  This mornlng ke will talk to us én-
"Aip. Forces Procurement." Gentlemen, it is & pleasure e’ nresent o
you. Colonel William D; Eckert, whc will talk on’ thab subdect Colonel
ﬂkert , S
CMQMEEWEM ;~",' ‘.u:. o j*;f;imw(ﬁ SR
Gentlemen, it i a plCasurs 0 be w1th you this mornlng. General
Powers asked me ‘to express his regret at not belnp able to. be hemb as
he origlnally 1ntendea., . : : SNE

RN

bR

Wlth reference £’ Genaral Armﬂ%rong 8 comments on the BUbdec$' e
went to say taere was far ‘moxe talent than my own involved in: the ba81c
data, e : e roor

The ﬁopic—of my dimcusaion today 1w the probloms encountEred in the
expan31on of aiteraft production for World War IT. The subject is =0
vast and the problems encountered so numérous that I.shall not, in the
timg.allotted to me, be ”bl@ 0 do more than touca on the hlghllghtéfof
our Wurld Ve II experlen‘ e . i

4‘4/'

Ifhava &iv1&e& my,presenxation 1nho three"major nart

;”v.;jd' Thc Status of aircraft mrocurement prior to the announce -
ment of the President's 50,000 plane program in May 1940 (considered by
ue to be the "go-ahead" date for the World Var II aircraft productlon
expansion).

- 2. The major pfoblems encountered in meseting the meteriel re-
gquirements of the wartime air forces.

3. And finally, the prxncipal lessons Learned from our World
War II experience.
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Before I begin this discussion I should like to make one observa-
tion., I belisve the Air Forces' procurement and production problems
were at least the equal of those of any other procuring agency. The
Bureau of Aeronautics had equally difficult problems. The Army Air
Torces consisted of a few partially equipped sauadrons of largely obso-
lescent plenes which, as General Marshall- stxtod "could hardly have
~ survived a single day of modern aerlal combat." The combined expendi-~

tures of the Army Alr Corps and Bureau of Aeronautics for the proecure-
ment of new aircraft during the 1930's ranged from a low of 6 million
dollars to & high of 70 million dollars per year. By 19k, within the
brief span of four years, this was expanded to ower 16 billion dollars.

STATUS OF THE INDUSTRY IN MAY 1640-.The Nation was rudely awakened
to the magnitude of the war program by the amnouncement of the President
in May 1940 of a 50,000 airplane procurement program. Such fantastic
levels of production not only exceeded the imagination of the public but
far exceeded the potentialities of the alrcreft industry as it then ex-
isted., As a matter of fact, the President's program was far beyond the
sights of the Services. ThecArmy”Aierorps, in early 1940, was engaged
in. & program of "emergency" expansion designed to valse its strength to
the modest total of 5,500 airplanes., The Navy's sighte were set at
3,000 serviceable airplanes, although plans were in process for a modest
incréase in this goal. Industrial mobilization plans for aireraft were
geared to these goals. Compare Lhe f;gures of 5,500 or 8 ;500 with the
50,000 Qontemplated . , o

The infant aircraft industry was ill equipbed to cope w1th the
magnitude of the job that lay ahead. Thirteen modest sized airframe
companies and only three aircraft engine and propeller companies pro-
vided the. principal nucleus for the expansion. The small nucleus of
"rnow-how" ‘and skills existing at that time is indicated by an employ- :
ment of 85,000 persons in the airframe industry and 25,000 in the air-
craft englne and propeller industry by the mlddle of 1940, :

.. Contrasted with the goal of 50,000 airplanes, later raised to
100,000 in January 1942, these companies produced only 3,000 tactical
planes in 1940, of which 80 percent were accepted for Toreign govern«
ments; and only 5,900 engines, including small trainer btypes.

The plant capacity of these companies is indicated by the number
of square feet of floor area. Altogether, the airframe industry at
the begimming of 1940 possessed not more than nine and six~tenths
mllllon square feet of floor area; the engine facilities at that time
had only three million square feet in production. Including the menu-
facture of components, parts and accessories, this floor area was in-
creased‘to over 200 million square feet within the four years.

Portunately,/the negotlatlon of forelgn contracts Wlth our wllles
had contributed in .some measure Lo the enlardement of capacity which
was then taking place. In the year 1940, asrhas,bean stated, 80 per-
cent of tactical pléne acceptances were for foreign governments.' But
this was a mere trickle compared to the stream of production that was
to follow, Thanks to thesge orders, however, a beginning had been made
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vand tha praduoticﬂ basis of tha future exnansmon had been greatly @nlarged‘
I do not think we can over-emphasize or appreciate enou@h the part played
by these forelgn contracts in the early daJs.. .

The gtate of the artes in the menufacture of airplanes and components
had reached only an elementary stage of development. Production methods
and techniques reflected the small size of contracts to which the in-
dustry was accustomed, Production was orgenized on 4 job-shop basie and
the final product was essentially a hand-made job, with many of the
parts fashioned from temporary tooling consistent with the size of the
production orders. Clearly, these technigues were inadequate to the
size of the program impending; the airplene inaustry wag on the thres-
hold of big business, and was to become in four short years one of the
major industries of the country; with an annual output of over 16
billion dollars, compared to less than s qaarter bllJion in 19&0.

Only a limlted number of fully deVeloped, tactleally useful medels
were ready for production in May 1040, Of the 19 major alrframe models
built during the war (accounting for 57 percent of the tactical planes
produced from 1940 through 19h4) only 3 were in production on that date,
the B-17, P-40 and TLU. ‘

'THE MAJOR PROBLEMS ENCOUNTERED--Mobilization planning: The first of
the very many problems to arise in implementing the President’s 50,000
plane program was the lack of an adequate industrial mobilization plan.
Many reasons may be offered for this deficiency dbut underlying all of
them was the absence of the will to be prepared. The Nation was reluc-
tant to face the realities of war and the magnitude of the production
effort required to prepare and successfully prosecute a major var. The
result was thet the Services, the civilian government agencles and in-
dustry were totally unprepared for a program of this m&gnlbuoc.

Plans hed to be prepared concurrent wita the implementation of the
program; goveymment machinery had to be seb up to administer the air-
craft production program, as well as other phases of the national defense
program; government-indugtry relat;onshipa had to be formulated and the
neceasary legislation put through to establish these relatlonships; and .
finally the alrplanes to be produced had . to be achoduled and oontracted
for. :

It was at this point that a variety of proh}ems arose almost 91mul~
taneously each of which I w1ll take up separately. : :

Eng;neer ng development: The President's |O 000 plane programn
could not be translated into production without tactically ugeful, pro-
duction tested airplanes ready to be built., With the exception of two
models the air war was fought with airplenes on vwhich design ‘work had
been started prior to 1940, but only 3 models hed mctually been produced
in any quantity by May 19L0.

The B-2h nad -been first flown in January of that year and much work
vemained to be done before it was acceptable for combat and production.
The B-25 Mitchell bomber was not [lowh until August of that year, and’
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the P«51 Mugtang not until October. The B-29 wasg first tested a year
after the entrance of the United States into the war, two and a half
years after the Pre51dent's goal was flrst announced

‘ It is obvious, therefore, that ranla trans¢ation of new and supcrior
" designg from blueprints to productlon and gervice-tested airplanes, was
the most imperative ‘problem to be overcome. This developmental .and
production engineering work was greatly accelerated, but the preparation
7'0f a new plane for production and tactical use takes years and is really
) never~end1nb job until it is obsplete or replaced by another new one.
,Acceleratlng this process by putting models into production before all
the latest developments had beent completed, or the model completely

y tested resilted in a tremenﬂous number of engineering changes which had
‘o be incorporated in the production line. This problem was partially
solved by the establishmsnt of modification centers, which took the
alrplane fyom the factory and perfected it for combat conditions xn the
varlous theaters of the world Co

' Procurement legislatiog: The placing of AAF contracts was initially
~ hindered by lack of adequate procurement legislation. Existing procure-
. ment- 1eglslatlon, represented by the Air Corps Act of 1926, placed the
'Army in a legal straight Jacket by requiring that contracts could legally
" be placéd only through competitive bids. These rigid specifications:
“'impo&ed gerious handlcaps in the nrocurement of new plane types, thet is
in quantlty productlon.

: prior to the shactment. 01 ‘the Act of 1926 but un4ortunatoly ‘it was not
' tranulated into law.. The basis for procurement is set forth in Revised
Statute 3709,- the genoral purchage statute enacted in 1861, whica re-
"qulred the’ purohase of govérnment supplies upon a basis of pure price
ccompetition under. formal advertising-sealed bld procedure, except of
course in guch cases where competition was impracticable (Act of 2
“March 1901). Prlor to 1926 the procedures relative to the purchase of
aircraft undér these statutes following World Way I, proved to be so0
cumbersome and restricted that as early as 1919 the American Aviation
'Mlssion, in its report of 19 July of that year, stated that 90 percent
- of the wartlme aireraft industry had been liguidated, and that re-
' ‘mainder woula 1nev1tably disappear uvnder the conditions which then
”'prevalled " To the same effect were statements made by the Lass1ter
Boaxd in its report dated 2& April 1923.. : SR

Numerous other investigations were mede relative to aircraft pro-
~. curement pclicy priox to 1926, Of these, the.reports of the Lampert
Commibtee, gppointed by the House of Representatives in 1924, and of
the Morrow Board, appainted by the President in 1925, were of gpecial
<sigpifigance The L&mpe:t Conmlittee flndlngs were in par%, and I quote.

"That’ contracts given to alrcraft bulldera haVQ not resulted
in excessive profits, but,on.the contrary,.the: aircraft industry,
dependent on.Goveyrnment contracts, has been 1i quidating and g01ng
out of business to such an extenﬁ that the statement in'the. - -
lassiter Board report that 'it (the aircraft infustry) is rapidly
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5 dxmlniShing under pres@n$ condltlons and,will soon practically dle
appear,' is justified."” (p 2 of the Lam@ert Gommittee Report,
b@inﬁ H. Rept. No. 65%, 1 Decembem 1925): :

"Some essential types of service planes have not been developed,
especially bombers, attack, and p0531ble pu;sult planes. ‘(p_,
of said report).

"% % % that the aviation industry in the United States has
dwindled and is dwindling; and that the principal causee of the
weakness of the industry are as follows'

_(a) Iack of continuity in Governmant orders.
(v) Iosses on Government contracts, both experimental and
. . production.
(¢) Direct competition by Government plaents.
(d4) Failure to recognize and protect design rights.
(e) A destructive system of competitive bidding:" o
(f) Discouragement of enterprise and individuval efforts as the
result of more than 20 investigatxone of various soxts in a
period of 3 years.
(g) Lack of confidenges and mutual underatanding amonp contractors-
themselves. -
(h} Failure of the industry to develop oommorcial and export trade."
(p. 6 of sald report).

"We find instances in which the time allowed bidders to prepare
and submit plans and designs has boen entirely inadeguate for the
presentabion of the best designs of which the bidders were capable.
The limited time allowed has caused bidders unnecessary expense and -
an ingufficient opportunity to work out most desirvable designs.

The limited periods allowed for offering designs favorcd bidders
with developed types and worked to the disadvantoge of those degir-
ing to present new developments. The limitsd crpox uuulby afforded
tended to deny to the Govermment the priviiege of fully availing
itself of the inventive genius of the country in the develooment
of superior airplanes.” (p. 21 of said report).

The 23 recommendationé‘ofsﬁhe Committee included:

= "5. Congress should at once pass & law permitting the pro-
curement of aircraft engines and acronsutlcal instruments and ac-

cessories without requiring competitive bidding under restrictions
that promote the best interests of thc Govwrnmcnt. .

)

"6. That Congress authorize the procurement Bgency to recognize
rights in designs oi aircraft, engines, and accessories. (p. 8 of

said report).

The Morrow Board recommendatjons waile not coinciding in all

respects, also urged that the competitive bidding system be modified.
Moreover, with regerd to the Procurement of dircralt engines and acro-
nautical instruments and accessories, as distinguished from complete
aircraft, the Lempert Committee went so far as to recommend an outyight
climination of the requlramsnts for compebition. b
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In 1926 the War Department had araf”ced and caused to be presented
to the 60th Congress; a bill (H. R.10287) dealing with the Air Sérvice,
but containing no provisions relative to procurement. Responding to
the suggestions of the Lampert Committee and the Morrow Board, the
Sencte, after H. R, 10287 had been passed by the House, added th@ fol-
lowing emendment as section 9, LAt o

i ; Cpa . . " P
s "Hereafterz vhen in the Opinlon of the Secretary of War the
interests of the United States will be best served thersby, air--
craft, aircraft engLnes, aircraft accesgories and equipment may be
purchased without, competitlve bidding. Thet in placing contracts
* for any or all of -such material preference shall be given %o -
contractors who maintain engineering end design staffs of reason-
able size and kecp them active:  Provided, that the Sgcpetary of

War may purchase at an agreed price proPrletary or unpatentable

design rights, or in placing contracts. for such articles the value

of such proprictary or uhpatentablc design rights may. be con81dered
ag an additional item over and abovs the productlon prlce ~gf duch
material and the contractor may ‘be, paid an agréed sum to cover the
value to the United States of such rights. In all cases the
decision of the Secretery of War shall be ¢1nal and concluelvo in -~
the absence of fraud or collusion." :

S0, we see that as far back as 1926 it was conceded That the airs
craft industry could npot remain healtny and serve the needs of the
Nation under 2 system,o¢ competltive procurement. Uhfortunately, how-
ever, the proposed secction 9, which I mentioned above, was blocked when
"sent to conference., . Instead, the provisions of a bill, which, ater be-
came section 10 of the Act of 2 July 1926 (Air Corps Act), were gub-
gtituted. The provisions of section 10, while recognizing that compcti- -
tive bidding is unsaétisfactory Tor accomplishing an experimental &ghd de—
velopmental program for military aviation, almost -completely 1gnored
the recommendations of the Lampert Committes and the Morrow Board in that
a system of design competltlon, in lieu of a. negotiated authority was
imposed fcr the procurement of alrcraft in quantlty

oection 10; when applled to the’ procuremcnt needs of the Air Corps
from 1926 to the enactmenb ol emergendy lcgislation in mid 1940 proved
unworkable ‘except in connection with' experimontal and developmental
. work. .By its terms it not only lallea %o sufficlently 1iberalize the
strict requirements. of earller statutes as to- competitive bidding, but
also made provision ior a new system of statutory competition, nemely,
paper design- compebltlon, - mothod caléulated to obtain for the Govern---
ment new inventions and typos of aireraft, The suecess of this method
of acquisition of designs was. hot ouﬁstand¢ng and the procedurc was
rarely used, In conseguence, the War Department: found it necessary to
investigate the advantages ef vérious” prOCQdurcs under the act, to dig-
card some and to formulate Qthers which, althoubh ot in stflct com~
pliance with the provisions of ‘section 10, were held to be within the
spirit of the act under NeTous: interpretations, misinterpretations
and rointorpretations. -

The rigid specifications for procuremcnt mentioned above imposed
sericus handicaps, and as a result it was possible to place contracts
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_immsdiately for only a. ,raction, fjthe 50 OOO a:rplanas acheduled By
mid-August 1940, four monmths after the President’s 50,000 airplane
program had been announced, approximataly'ho 000 planes had been
scheduled but of these only 16,000 actually had been placed on contracts
including orders already placed by the British.

'~ The principal obstacle was removed in July 1940 with the authority
to contract through direct negotiabion rather than by open competition.
Other enabling legislation, not definitely established untll September,
authorized cost-plus-fixed fee contracts; the furnishing of govermment-.
owned facllities; advance payments on contract, and other provisions
essential to the implementation of the Prosi&ent 8 program. The point
of all this is that had we had more liberal procurement legislation
prior to. 19&0 owr problems would have been greatly slmplified in obtain-
ing this tremendous number of planes

Facilities (Plant and mechine tools) The industrial f‘acilities
expansion program of World Way II should not be overlocked in any study
of procurement policiles in view of the megnitude of the legal and ad-
ministrative load it imposed on the Aimed Torces and the effect it had
.on the war economy of the Nation.

- The Army Air Forces gponsored or provided almost fcur Billion,
dollars worth of govermment~owned plants, machinery and gquipment in
ordexr to provide the productive capacity that wes necessavy to meet our
peak requirementes. ,

The expan51on of the alrcraft industry for mllltary purposes during
the first ‘part of the emergency period was made principally under Allied
auspices.  After the neutrality laws were modlfied 80 as to permit eX=
ports of munitions to the Allied powers on a "cash And carry" basis,
Englend and France. placed large orders which resulted in the expansion
of existing privately owned alrcraft facilities with prlvate funds or
funds supplied by the Allied countries.

' The overrunning of Fratce end the Low Countries made America

realize the extent of the danger with which we were faced. Our own
armament progrem was then greatly enlarged and in June 1940 the "A" and
"B" alrcraft programs were devised. Legislation pageed. in June and July
1940, as already mentioned, enabled the Army to dispense with compebitive
bidding in placing orders for apecialized articles, enabled the use of
letters of intent, letter contracts, partial payments, and cogt-plus-~a-
fixed fee contracts. This legislation permitted a great acceleration in
procurement and thus increas@d the need for additional facilities. The
. legislation also provided funde to expedite the produthon of equipment
and supplies for the Army for emergency national defeqsa purposes, or
"expediting production funds" as they came to be knowm. These funds
were specifically provided to procure the industrial facilities necessary
to meet the procurement schedules.

- Under the provisions of the aloresald 1eg1QLation, the RFC organlzed

the Defense Plant Corporation in August 19%0, The function of this ‘
corporation wag to purchase, lease, build or expand munitions plants and
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leage themAto_ % ‘te corporationa formuss. It was thc DPC whlch,“as",
events proved:'was'to nrov1ae the gr@ater part of the finanomng Tor all
war plante.' S iy , :

[EEECF A A * ) oy ’
In Oetober 1940 Congress enacted the tax-amortization plan, Which '
in effect. enabled a conterh to 'reimburte itself for 'all or. paxt of the
coat of emcrg_ncy plant Tacilitieo through tax deductions which amo¢- .
tian all or part of the cost Of the facilities over the parloa of tha_{
emergency 9r. five yearu, whlcheve% should prOve: shorter._, . -
Evcn‘bexorc the tax-@mortiza+ion plan was en@cmed *nto lav it be~
»Ccame apaarent that most. companied were unwilling to take even the limited
risks involved. .In the case of the ‘airéralfh industry most compunlcs Gid
not have the capital resources to attempt such. fimemcing, It becamg.,_
negessary, thercfore, for the Govermment to directly finance new oe;ense"
lanus on a much larger scale- uhan had becn antlcipated..

Vs

| The National Defense Advisory Comm1331on 1n.collaboratlon with T
1awyurs of the War and Navy Departments and .the BureaA oi: Internal ,
Revenus worked out a "bankable" facilitdes. contract, which becemé known
as Zmergency Plent Facilities or "EFF" contracts. The contractor, under
this plan agréed to construct or acquire facilities and be reimbursed
~hy, the Govermment’ for the actudl cost, plus interest, in 60 equal. monthly
installments. TuLs ¥itle was vested in the contractor until he wag 1aTlf
reimbursed, when title then passed to the Government. . Vith an LEF con-

bract as security the contractor usually could borrow the necessqry ‘con-
5 agbr "unqs Trom priva ¢ banks. T RRRET e

In'orcer to give the contractcf an 1ncentLVe to keep costs ;own and
buald well, it was usual to include-en option to purchase the facil¢ules
fxam thc Government at the end of the cmsrgenco.=4; :

The EIT conbract had serious defects, ing that 1t requ¢red Lhe pay-
ment of interest to the banks loaning the money. The Government had an
equity in.the facilities but 4id not have title or direct control. After
geveral brushés with banks over intorest rates end 4if ficulties: with
state and local governments over taxes, the Air Corps modifiecd most of
- %ts_EPF contracts to provide lump-sum payment with transfer of title to

$he Government as soon as the facilities were completed. In spite of
. the defects mentioned, the EFF contract was the medium through which

- the early expanSLonu of maaor\alrorMLt manufacturers was effected

S, The DFC nlan wes held up Tor .a bime by the N&blOﬂuluDEJenhc Ad-
v;sory Commission and the War and Navy Departments because of strong
opposition on thﬁ part of bankers and.a general distrust of government
ownership on. the part of menufacturers. This plan, however, later
proved to be the most popular” with napuiaciurers, and Fhe Air Corﬂs

- Tinanced the bulk oi its program through the DEC.

Under the D?C plan 01 finaneing, the Air Corps. became the "gpone
soring agéney." ' The sponaor de¥ided what ¢aollltles whould be prov1deu
and requested DPC to enter 1nbofa lease agreement with the manufagturer
wvho was to operate the facility. ~If DPC approved the ovroject, & "take

&)
- ) -




out™ agreement was signed withf‘he war Depaxtmﬁrm Y~This “take out" agree-
ment provided that the War Dapartment ‘pay DPC a portion of the estimated
cost at: once, usually 40 or 50 percenx, and at the end of the emergency,
if Congress provided the funds, the remaining portion less whatever sums
DPC should heve realized from ventals or sales., Having signed the "take -
out" agreement, -DPC then entered into a lease agreement with the desig-
nated contractor. The lessee Tthen undertook to construct or acquire
the facilities as an agent for DPC and according to plans and specifica-
tions approved by DPC and the sponsoring agency. DPC lease agreements
in mosat cases gave the lessee the. option of buying the facilities at the
end of the emergency at cost legs g -gtated amount of arnual depreciation.
Title to these facllities was vegted 1n the Defense Plant Corporation. '

Another plan for financing industrial facllities wag direct War De-
rartment construction and acquisition. Under this plan construction was
accomplished by the Corps of Engineers, and either the Ingineers or the
" Alr Forces acquired the machinery. The complete war plant was then
leased to a designated private operator by the Corps of Englneers. . The
plans and specifications were jointly approved by the Corps of Engineers
and the sponsoring supply service. The lessee was not given an opticn
to purchage these plants. The Alr Corps plants built under this plan
were lergely intended to be retalned as stand-by factories or depots
after the war. They were strateglcally 1ocated in the interior of the
country for that reason. :

- T have outlined the mejor methods that were used in providing govern~
ment-owned industrial facilities during World War II. Let me briefly go*
over them by the Plan numbers that were generally used to designate be- "
tween them, in an effort to point out the value or wesknesses of each
in order that you may evaluate them in the llght of indusérisl planning
for the future. In Plan I, or War Department financing, the plamts o
were built under the supervision of the Army Engineers and no options
were glven the lessees. The coste of constructing these plenis were
usually elightly higher than others due to. the more rigid speci? i(dulOﬂS_
used by the Enginecrs, and perhaps also because the ccrntractor-operator
had no option and therefore no interest in Xeeping cost down. The con=-
struction of these plants tied vp considerable Army personnel, although
it utilized the exleting Division Engineer organization. Because of
stricter army control of the project theve tended to be more frietion
with manufacturer lessees.. Due to tible being vested‘ln the War Depart-
ment for all egquipment the Army had a blgger Job to do on property ac-
countablllty, ete,; and after World War. JI is having more trouble in the
disposal of this properiy becense of the amsposml agency's inability and
reluctance to rapidly take accountability and cugtody of surpluses. Hows
ever; this type of financing is recommendod for any installetlon of the
type that may be deslrable to hold in the Permanent‘Milltary Bgtablish-
ment either for active use or stand-by inasmuch as title 1s already vested
in the War Department.

In Plan II, or the Emer"ency Plant Facilities Contract flnanclng,
the contractor acquired the facilities and was then reimbursed by the War
Depariment over a period of five years.. -Because of ‘the unattractive '
features such‘@s'interegt rates, tax lavs; eand other administrative
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compllcations, this type of contraot ia«net recommended for. future use.

. A minimum’ of army personnel, however, was needsd to imnlement Plan-ITI,

. and a rev1sea form of' the EPF: contract, kndwn as a Speclal Ta01l1tles
Contract, removed many of. the Qbaectienable fsatlres. -Becausec the can—
., bractor had an- option and was s0lely: resPanible for supervising con-' -
sgtruction, slightly lower cost dg possible. The revised Special Faclli-

- ties contract form is deservmng of further conalderation. . The account-z;
. ablllty problem, however, is the. same :as in Plan 1.

 In Plan III, or. private financing with tax amortlzatlon, the ocon-
tractor prov1ded his own facilities.and received tax deduections through
accelerated amortization« This wasg. a.very attractmve method of financing
dltional fac1llt1es.‘fHewever, euch a eystem provides Wlndfall 2t the
government's expense and should be allowed only under strict administras
~tion =nd in cases where, government financing is not feasible, such as
non-severable additlone to privately owned plants, or for leasehold or
- other improvements or addltions to private property. that are necessary -
for the: performance of a war contract, and Which would have little or
no .postwar’ value.

In Plan IV, or DPC flnancing, the- DPC or 0f¢1ce of Defense Plants,
RFG-as it ig now' known, at the request of ‘and- after eqbexlng intoia
Meake out” agreement with the Wer Department, and receiving 40 to 50
percent ‘of ‘the estimated cost of the facilities, entered into.a 1ease
agreement w1th-'“qbntractor for the use: of the fac;lltmes for-a speciiiy
fied period of time ‘or for the duration:of the supsly contracts: The
.contractor acted as an agent for DPC 1in bullalng or acéuirlnr the:"
facilities and in most cases was allowed:an- option to purchase., This '
form of Tinancing permitted flexible operation on. the part oi" the con-
bractor, with "staff supervmslon" by DFC. - It refuired & minimum of:
army personnel ‘and dlﬁ nqt involve army property acgountability. - Axter
World War II the property disposal problem was simple 80, far as the Army
wag! concerned 1nasmuch ag. title for all: machinery and cqulpment was
vested  in RFC, and there was, therefore, ud problen of transferring “ﬂ
custody -and accountabilitJ o the disposal agency. "This was the ‘most
desirable form of fipnencing from our point of Vview. However, the -
"take out" arrangement whereby the Wer Department advanced a percentage
of ﬁhe\estimated cost to RFC has proved unnecésgsarily complicated and ©
is! productlve of paper.work. If this plan is ever used in the future,
legislation should provide that only a "contingent: take out" agrecment
is necessary .with no actual transfer of funﬁs between the TWo govern-
‘ment agencies. . Co : :

Machlne tools in particular were a serious bottleneck and delays
vere. encountered throughout- the entire period paftlcularly for gpecial
purpose machines and other critical tools in gzeates% demand. Thanks
to high priorities, allocations,. Aggressive expediting and 1mprov1s1ng,
the requirements . of the industry were met and no eerious interfererce
with the progrem was experlenced.

Subseouently other problems lxmitmng the acceleration oft alrcraft

 production arose..
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Materials--Shortages of material ﬁéid not: beccme a serious problem
until 1942, By this time many facility exyansions ‘had been .completsd and
actual production wag accelerating-in. an inereasing volume. ~In late
1942 and early 1943 a numbér of critical shortages throatened to limit
the rapidly expanding progream. Shortages begen to eppear in aluminum
forgings, extrusions, wagnesium castings, speclal alloy steels, and
-many standard ‘parte such as elastic stop nutsa

Competitlve-bidding Tor materials and suppiiere pyramided the de-
mand and a serious mel-distribution among manufacturers accentuated the
problem. While shortages did not account for aeny exbended work stop~
bages, the over-all limited supply situation set a limit on aircraft
schedules in relation to tactlcal requirements.-

The need for corrective governmcnt action in the malwdlstribution
of materials was recognized early and a priority system established.
This was followed by allocation plans. Not until the introduction of .
the Controlled Materials Plan in 1943, however, was an effective allo-.
cation system adopted, and this took many months to achieve its objective.

Components--A smm1lar situation developed in components. The
method of attack adopted on this problem was to place under direct
government procurement all items in short supply. The Sexvices then
controlled directly the procurement and distribution of these so called

. GFE items. Even 5o, some serious GFE shortages developed, especially
where new models were involved, The fire control system for the B-29
wes a case in point. ~ ' )

Manpover --The- general over-all manpower problem did not ‘become
acute until the latter part of 19&5,_ After that time the realization of

‘tactical airplane regquirements was limited by the ceiling placed on
‘manpower, and schedules were generally adeSth H0 the supply available
voin particular areas.

From a working forece of around 150,000 in Mﬂy 1940, om@loymont in
the entire aeronautical industry expanded more than thirteen fold to a
peak of over two million workers by the end of 1943,  The i recruitment,
training and orgenization of these workers into a smooth functioning
. machine presented one of the most serlous and continuous problems Taced
by the industry.

From the ‘beginning, shortages of skilled personnel were experlenced
by most companies., ZEngineers, skilled mechine tool mechanics, tool-
makers, supervisory -foremen and a variety of hlﬂhly specialized person-
nel weré in short supply. :

, ' ThEae deficiencies were overcome esaentially in two ways., - First,
large scale training programs were inaugursted, either in vestibule
schoolg or on the job. ‘Secondly, the introduction of mass production
techniques broke the job down. into various skills which unskilled men--
and women--could perform with little or no training., This enabled the
gbsorption of hundreds of thoussnds of women from the home and men
from the farm who had never entered a factory before.
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i NeW‘plaﬂt%-were loqated ih.areas L ‘
Were aﬁgps%e&’ﬁb’minimlza the" impacL on areag- vhere the supply o; labor
‘was tight Cotistant review was mado of the labor supply situstion to
eliminste labor hoarding and to insure mamewm.uuil¢L¢LJnn of those
avallablo.' Housing and transportat ion was supplied to clleviats areas
of high pressure and to attract workers to new Jobs. The migration of
workers, attracted by employment opportwnlbies in this new 1ndustry,

- reached hugh proportlons, ol whloh you are all no a@ubb ava“e. ‘

3

: Many awencies of ‘the Govornment contrlbuteq to a solutlon of these
problemu. Employmanu agencles were establlsned, labor troubles were
alleviated;.wage vrates were adjusted, lebor priorities were. eubablishud,
workers tralneﬂ houses bullt; and trangportation fac111ties provided.:
Desplite the ﬂr%tn Of manpowerintd. the AIN} and Navy, exsmpb¢ons WEeTe
granted Whlch protected those @&ills deamsd most essenvlal to way.. .o
producblon. . ST TNESRL I .

Management ahd’ productlon organlzatlon—JThe all nccvasive problem
- of managenient: made itseif Ffelb oar’y i the expaneddn: progrem and be-
came increasingly critical in direct rsletion to wate of expansion.
Menagement. ia. not CaSJlf defined.’ We often refor to ibv-as. Droduct10n~"
know-hotw, btk it is more . than the knowledg@ of bv¢ldin¢‘of ‘sirframes.”
and engines. *Thé torm nmanagement as I Qilt here. refers to that . Leam
of specialists whlch Lo”hs the nuelens of a. manufactublng organizablon.
It is theb group of pernonncl which is yresponsible for brlnglng together
‘the factons*of proauction, ovganizing these factors for maqs OJuput end
‘controlling and directing the entlrc ooaratlon.

What know—how thls country had Tor bulldxng alrframes was located
in the.ajrcraft- 1ndustry Consequentlj the major burden of the ex-
pension in. alrframL productlon rested on the specialized industry it-
8elf ands representdd 2 terrific drain on its managerial resources. The
oxpansion of home plants and the construction of néw brdnch plants :
stretched existing management;.dn the alrcraflt industry to such a polnt
where mansgement: became perhans the ‘most importanmt facter 11m@t1n Pro-
duction by thc bCplnnxng of 1943, - . S

The problém of aircralt managemenb was partially solved by bringlng
in management talént Tor mass production industries such as autompblles,
washing machines, refrigerators, etc. A second approach to the Problem
was. the licensing of non-aircraft mﬂnufacturors forthe produotvoa of
deelgns develﬁped by %hb specialized: 1nuus*ry. 'his wad: (snenlallj
true in the ease of CngLDGS and. cther compons nts. But larhely becauso
of the unique production methods peculiar to airframs production .only .
three important licenseccs were byought into thc plcnufo} 1nc£ud1nbixord,'“
General Motors and Goodycgr. ] ) e R

Supplementing the prime aircraft producer, howevsr, fas a carafully:-fﬂf
evolved system of subcontracting, which exploited: to best ”&Vaﬂtq ge; the
existing management of ‘compznies snpaged in vcacebime: muuufg
stoves, automobiles, refrigerators, weshing muchines; bumd: 3néulumpnts,
and a host of legser producte. ~All’in all, these companics nede an
invaluahle cont 1buu10n to the program, but did not entirely relieve the
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‘prime contractor of many headaches involvadgin'COordlnation, inspectlon
'uﬁemwﬁﬁh@. i ; e B

Closely related to manaﬂement and productlon, know-how is the de- ,
velopment of production techniques. : The production techniquce of the .
prevwar aircraft industry, as I have previously indicated were pitifully -
equipped to cope with the productlon goals established by the 1ndustry

Existing production meuhodd hed to be completely rcvolution1Zed
Iong assembly lines and conveyor systems replaced the job- -shop plan;
the plane was broken down into thousands of parts to adapt it to make.
. production possible. Tooling became the byword of the industry. Hard
dies, permanent and moving Jjigs and fixtures, and countless: 1nnovations '
were 1ntroduced. ‘ . ‘

These methods, to be sure, were: based upon techniques well tested
in such mass production industries as automobiles and refrigerators,
but it was ornly by a long process of ‘trial and:error that they were
adapted to aircraft production. :

LESSONS LEARNED-~The main lessons 1carned I belleve, are as follOWS',ff

First, research and development must be pusned with all the v1gpr
at our command to maintain our technological superiority over rival
nations.

But, egually important, research and development must be projected
into. the production phase for all key items of alrcraft and cquipment
" included in the mobilization plan. Thet is to say, a wartime air force
must be in token production at all times. These will be the models upon
whlch our first phase of production expansion will take place.

The‘Nation must sustain a going aircraft manufacturing industry.
A strong nucleis alrcralft industry must exist as the basis for a future
wartime expansion and its mass production know-how retained in so far
as possible. That nucleus, in terms of numbers of aircraft, has been
developed in the Alreraft Coordlnating Cammlttec Report and comes o the
sum of 3,000 alrcraft.

Perhaps most important is that a rapid mobilization of dndustry for

. war camnot’ be achieved without the existence of a carefully prepared and

comprehensive mobilization plan ready for immedlate use, All persons
respongible for the industrial wmoébilization of the ‘Nation in time of war,
both in the Govermment and in industry, must be thoroughly familiar with
that plan, in its broad outlines, and understand their particular roles
in it.-

Manufacturers producing for the Armed Services must always think in
terms of wartime scales of production. To the extent that funds permit,
the Armed Services can assist in this direction by paying for mase pro=
duction planning by menufacturers of key iltems in'thelr mobilization plan.




So far as security consn.derations permit, ‘the major ais'oec*t:u ef %hew,,.w
industrial mobilization plan should be brought to the attention of the
- public and their. reprosentatives in Congress 50 Yhat precidus mohths: i
~will not again be lost in hbated qeba’oe on - legislation essle:n:blal b0 Go-
fense preparations. e sotdENG s e

B N

A nucleus. organlzatlon, responsible for ‘both current procurement
 and industrial mobilization plannlng, must exist’ in thé ‘Armed Services, -
“ready to.place the plans it has prepared dur:.ng the pedce’ years mto '
action at the moment the threat of war looms wnon the homzon. i

in T

We cannot depend on tho conversion of exmsting civilism. capacitj to-
meet the total requirements of a war production program. Additional
plents and equipment must be provided or held in stand.-by. Plans for
these new facil:.tles must be prepared before an emergency arisesi: On
“the other hand,. we cannot depend. solely on ‘thé aircraft industry proper
for all our needs. Conversion of civilian industry to gireraft pro <
duction has supplied not only additional plants, -equipment, &nd labor, = .
but also. ’e:ha‘c extremely scarce. conmodl Ly--management.

Massa, production of ;alroraft, because of the comploxity of the
products mvolved ca.nnot be. achleved rapidly oh the vipid Gompetition :
or bid basis in use prior £0 World Way TI. “The Servides st be free - =
‘o negotlate contracts using cost-plus instruments where necessary.

We hav;e I \‘fed‘ here today tho léssons ‘learned «4n Wox-ld War IT. ..
\This y however g butxthe beg:mning of “the task that  lies ahead of us,
These legsons must be. intelligently applied in planning & Toture in=:
dustrial mobillzatipn, kéeping well in ming’ that the next wey, 4f it . .
should come, may be a8 Aifferent £rom World War II'ds was World War II it
from World Wax L,. . .. -

GENERAL ARMSTRONG:

Colonel. Eckert f pro’oably ‘hhe:ce will be”‘" me - ques'bions from the :
floor. I would like to fnquire about the organlzation for procu:r'ement.
- in the Air Forces. Was that satisfactory at the begimning of the wear,

or was. it necessary to modify i1t? Do you think you ha‘V‘b an effective
organlzation a’o the present t:.mo for procu.rement? R I

COLONEL ECKERT- : o .
Naturally, since we started from’ such small begannings ,our organi-,
zation was inadequate when the way Began, in terms of perssmnel. . Hows. -
ever, by.bringing in highly compotent personnel from the business world
we were able ‘to accomplish the task at hand., |

B P
[

GENERAL ARMSTRONG:

What I had in mind mostly, Colohel Eckert, was the organization. ..
The reason I put this question is that I went to Chicago in 1939, and
next to me, in the Post Office Bullding, was the officc of the Alr
Forces Command. Along about Scptember 1939 the Alr Forces closed up
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Ry tha Ghicago office and brought everything baek to Daynon, whcre the work
Cwas completely centralized, which seemed to me to be putting an excess;ve
,burden on one plaoe. :
NQW'what happened° I am not familiar with the events in the Air
Torcos subsequently. Was it necessary to reeatablish branch or district
offlces anid decentralize? .

COTONEL ECKERT:

That 1s correct. Our small volume in peace years permitted a cen-
tralized procurement orgenization--in other words, largely at Wright
Field. We found out almost immediately that we would have to decentra-
lize our procurement, cspecially our lstting of contracts. The dise
tricts, which we called them, were organized and our contracting and
other procuring activities, inspections, and so on, were decentralized
to the aistrict organization.

Following the war we will retain not a dlsbricb organization but
a reglonal organization eimilar to it but naturally on a much smeller
scale because we 40 not have the volume of contracts now and naturally
do not have the allowance in texms -of personnel.

: GENERAL ARMSTRONG:

Do you think you can safely comtrcet that thing too much? In other
words, tzke the Ordnance setup I was in--we had no business. All we
were doing was planning. It seems to me that 1f you are going to count
on establishing offices following the outbreak of war that you are ,
underteking something that is really impossible and somethlng that puts
an excessive burden on the Air Forees. , :

- COLONEL ECKER?

we11, there is a great deal of danger, of dourse, in contracting
the orgenizetion to too great an extent. ' P

GENERAL ARMSTRONG:

What does your plan contemplate in the number of district offices
for peacetlmﬁ?

COLONEL ECKERP:

- Ve contemplate eleven procurcment field ofTices and iIn addition
seven plant representatives which is not quite smo sizable as the dis-
trict organization. There will be more centralization at Dayton, so
Ter as comtracting is concorned, than we had during the war. We will
maintain during peacetime years an organization slmllar to that of
Ordnance. .

GENERAL ARMSTRONG:

Any gqucsblons, gentlemen?

~l5o
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A STUDENT

, Colonel Eckert; I. have a. Selective Serviceamanpower question to ask.
I gathered frdm your discussion that you were satisfied with:ihc Selec-
tive Sexrvice; that they gave you exemptions or deferments for kay em-
ployess. Is that correct? Lo

COLONEL: ECKERT BRI T
; ’ th £o . our entire satisfactiun, naturally. There were many requests
that we madc for deferments which were not grented and the fact that
we could not. rotéin all of. the qualified people desired was’ reflected
_1n our production of aircraft

A STUDENT

Well is 1%t true that out on the west coast in 19h3 aircraft produc-
+ion almost broke down; that the Director of War Mobilization, Mr. .
Bytries, had to step into the picture and give the Director of Selective
Service in Caelifornmia the authorlty to stay the induction of kcy e
ployees; and the Army had to furlough some 1260 men back to the west
coast and shoot some 200 more experilenced aircraft men from the Army'to
'the Wright Aeronautical Corporation? . . .

comML Ec:cm e s

b0 That is very ‘truc. As T mentioned in thc discussion 1t vas only

- through such action that we mere.able to continue the level of Produs-
Lbion,  The major limitation on our production schedules; which were
developed by the Joint Aircraft Committec, vag manpower. e ,

A STUDEND: B s LR 3 b
; What actually happened is that Salective Service did play the o

devil with you and if some drastic action had not been taken. you: Would

have gotten into serious difficulty on manpowsr shortages. Is thatt

: rn.ght? S g ‘ PRI

COLONEE. ECKERT :

. That is very true. They had very d4ifficulf: problems, there is- nq
guestion about that. Whether to jput: pccple overseas into’ aombat or
to keep them in the factdry is a very aifficult one, A

A srunm?r o

I Just did not want you to g0 avay- leaving the impression that all
vas peaches and cream betwoon the Army Alr Forces and Selective Service.
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; You mentloned ynu had to revise ‘some 01 your production schedules
downward due to manpower shortagea.; ‘Can you tell us how much you had
to revise downward, and if you did make such reduction do you Teel
that that revision was necessary due to a shortage in the nature of

dutright manpower or was it the fault of management’ to utlllze that
manpover afflclently? ‘ ‘

COLONEL ECKEH?

The answéer to your first questlon, a8 to the extent- I do not
know the exact figure; I can get it. I would estimate probably some
10 to 15 percent increase in war production could have been cbtained
had manpower been availlable.

A STUDENT :

! Trom your own observation of events, did manegement utilize the
persommel they had sufficiently well to say thet your revisions were
caused by lack of manpower?

‘COLONEL ECKEHT

Using hindsight you can easily say that management did not. fully
utllize the workers they had because menagement had beecn accustomed
to turning out about 100 to 200 airplenes a year They then went to
a rate of something like 9,000 per month. s

Well, the turnover from so-called job-shop m@thods to production -
methods naturally meant there would be inefficiency in the utiliza-
tion of manpower~-consldering the management know-how we had, and even
considering we brought some sutomotive management in that was very
capable, In other words, if we had to do it over agaln we could have
more production by utilizing the same number of people we had in the .
plants, I think at one time Dougless found the average time workers
vere in their plants was some six months. You did not mention turnover-
but in the latter days there was a serious turnover of people. The
percentage of women, I think, ran 30 to 40 percent. That is a rough
estimate, I haVe forgotten the exact percentage. It 1s high, any way;

The answer to your question is that better utllizatlon could have
been obtained from the people available if we had had the experience
~ we novw have,

COLONEL BROWN:
I think that is a very good answer.
A STUDENT :

Was not the experience, know-how and the service to be vendered by
the airframe builders, engine builders, and so foith, more nearly com-.
parable to the problem of engincering and develcopment in timo of var.
than it wag to the over -all production?
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The point I am getting at is this: From a previous lecture we had
here, it was explained to ug the index of production in the over-all
aircraft industry rose from an index of one to 101, which' is absolutely
fantastic and T think explains a lot of the difficulties that have
been smeared out over the headlines of the papers and through our
invegstigating commitiee reports, and all that sort of thing.

It seems t0 me we-certainly’éonld have gotten avay from that &
whole lot if we had l&ft- the aircraft industry;,-the’ péacetime. Industry, .
more nearly in the field in which they were accustomed, memely, as . - -
you brought out, enginearing'and development, jobeshop metlods, in ..
the building of airplancs. Usually it went up to the point wher@'they =
were possibly sem1~standards--leav1ng some flexibility as to what youw::
call "semi-standards"-~but absolutely getting away from this point of
where the aircraft manufacturers are competing with, say, the aubtomo- -
bile people or the refrigerator poople, who were brought into the field
and who were goiﬁg to disappear from thde field after it-is over, They
“were trylng t6 embairass the mutomobile peoplc, They were saying,

"You ¢an*t build airplanes by mass<production methods", and all that
sort of stuff. There was actually an awful lot of heat and veryii .
little light in that controversy,

I would like to hear your comments on that» ‘

COLONEI, ECKERT ¢

In other words, you would like to achieve the idea of using
your management where it can perform the best. You would:take your .
aircraft management and keep them in the engincering part of the game
and "Foux' automotlve management, ‘ot othey: mass-productlan management,
and let them turn out the producﬁlon quant1t1es.“= - : ,

Tdeally, that sounds all right.* But iFyou ge- baék, in terms of
time, yow will find that we had a war on our hands, We had to turn
out airplanes. ‘The first plase’ you would” 'go  t0 ' get ‘atyplancs is
naturally %o the airoraft companies, You' ‘cannot - ~br hot very easily,
any’ way--lmmediutcly “transfer theumanagerial talent’ of mass produc=-
tion into. those’ aircraf companies; ’ for-cbvious reasons. Perhaps we
should have’ indected the mass-production inﬁuatries into the plcture
~at an earlier date, although I do not think +that 1s desirable, TYou .
had to have the englneering development in- any event and mass-nroduc~ -
tion people were not in a position to deﬂign alrcraft. <

Your point is well teken. I- think we should reallze that, where-»
' ever possible we should bring production ualent 4into the picture at
as early a date as possible.

e gre .

A STUDENT:

Wes it your thought then that with proper planning, educational
orders, and so forth, in the future that that is worthy of consideration? -




COLONEL ECKERT:

I think definitely part of your industrial plan should include pro-
vision and studies in concrete form for producing the number of air- .
craft that we. think we will nesd in the future. In other words, you
would have the nmumber of companies selected, not only aircraft but
such other companies as are necessary, to produce our estimated -
requirements.

COLONEL ERON:

~Any Further questions, gentlemen? If not, Colonel Eckert, on
behalf of the Commandant, I wish to thank you for a very able lecture.

- (19 March 1946--200,)
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