y ff
TG &R Y TUDUSTRI 7 CC LOGE %ﬁlfﬁﬁ
Vashington, D. C,

Course 19391940

THE ATRCRAFT INDUSTRY
by
liry Jo €y tard, Jr.
General | anagey

Pratt & Vhitney Aircraft Dhvision
United Axreraft Corporation

Degember 18, 193¢

ATC 170 (2/13/40)11 p



e s #
THE . IRCRATT [NDUSTRY . w@ éf

In tre farst place, as you probably 'now, lr, Drown, our |resl-
dent, 72s invited to be here today to address you, but he hes shown
the st.ain of the tines we have all been through, and 1s at present
at home convalescing after being an the hosxmtal havains Y-ray pic-—
tures taken. (I suppose his doctors look for imner defects as do
the modern cannon inspectorss.) I have, therefore, been asked to
pinch~hit for him,.

1 cananol hope to scealt wath the lon -range association 11th
this inaustry thb 0 r, 3rown has hed., He has had 22 years o7 1l.
He origainally started in the Crane-Simple. cays vuhen tuey icre
making ore oo the country'!s finest automobiles. O,t of U at prow
the "right-l crtain Cordany of Lorld 'ar days, manufacturine tie
Hispano—~Suiza englnes, and later tie wright Aeronautical Corpora—
tron wath the nanufacture of the Vhirlwind. Me cawe to Hartlford
in June of 1925 wrth [ive other men, all forer executives ol the
Wright Company, and tney started the new ertecrprise whach has
grown today to the Pratt  Whntney Aircraft Division of the United
Aireraft Corporations So he has a very long view of tane cngine
industrv and of toue aircraflt industry as a vhole, 11ne 1s perhaps
a little rmuddled witr Ordnence and otner thangs, but I wall try as
far as I can to confine my remarks to thains of wrich I have Tirst
hand knowledge and not get too far off the reservation,

Isre Brown wanted me to tell you that he considered 1t a real
compliment to have a representative of the Umled Arrcraft Corpora-
tion invited to talk to you. 1y remarks here today are not intended
to convey the Umted Aircraft Corporationts point of wview, alinoush
they w11l be confined to examples from United Aircraft Corporation
pecause we prefer to stick to facts, and ve have ihe faocts from our
ovm Corporation but not those of our competitors,

The scope of thas thtle 1s a very broad one and uccoruing to
your time scrnedule I have but forty minutes i1n wrich .o ¢ 18p0sC Of
tne whole wircraflt industry,.

The aarcreft ~ndustry, as 1t 1s known today, aad 1ts roots in
tne post wer DHurioc of 1918 bub 1bts engineering chievencnls ac 1ts
devzlopme ~L Tilave becn narticular'y accelereted (nc sruntful 1n Ve
lest frfteen ~ars. I think tiose - us 1o are nour 'a touch =tn
tae wncastr, ain cetoi’l w1l agree thot in o o Tast tronty-throe yoars
the rate of acccl.oration has steadily incrcascds So, for the surpose
of our rcmarks btoday, ve will consider thol we ave talking ir this
more recent cra end such cvrves and grephs as T 111l show on the
slides loter w1l cove. t o lasc fov years bccausce thosc arc of
interest to us xn view of vhat wmght l1o vuwdiately ahead.

Two bt angs heve grown bt of this last zaficen jmers of develop-
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ment, and they a.c fundamental, Cne 1s ihe czowth of the comicre
ctal aviation industry i 1ts oublic anu nrivate or pleasure
tronsporte It i1s not as important in volume as 1s Llhe national
defense demand for aviation equipment, but 1t i1s contributing more
and nore to aviation development and tdkaing an important place in
the 1ndustry and must be considered, alihough, as I said, 3t 1s
very definmtely sccondary to National Defensee

7

The socond amportant tlung, one wnch I think would be

accepted almost umiversally, 1s the oroven obilily ol the oir-
craft industry to produce in quantity and te a high degree of
cngincering nerfection, Thas 18 one of the st mmportsnt nstrue
nents 1n national policy and intern. tional relalions, in addition
to bexnr an important elcmeat in 1ame of war. Thesc two developw
ments have been fundanental and have alfected our industry greatly,

108t of us are famaliar wiih the enormous accelerated engincer-
ing development of the period we ore considerang, We have turned
from wood and cloth construclaion to the 21l-metal ship, e have
gaone to very high eltitudes w»th oxtrenes ol tenperatures and
barometric sressures, We hove scen the marvelous epplicetaon of
laght alicys, we 12ve explored metsllurgy in new f1clds (beryllium
aid nasnesium, ctc.), we have almost created lhe science of 2ero-
dynomies eonc aero-nechanies, we nave gone to full-instrwiert blind
flying, °nc¢ we heve roven 1n the eommercial field the most exira~
ordinary demonstration of safeby and relrabilaty of performance.
1f you measure these accomplishments with those of the older
industeies, you vall agree that tnis 1s truly a case of accelerated
developrent and acconplishment,

Two s;sters ol avaetaon industry development are in use
thruchout bti- world vth various in-between forms, One 1s by
ovt-end-out overnairat ownership «nd direction, end the other
1s by pravete industry with goverascat collaboration, 71 don't
trns e necd ~pord any tine on the gquestron ol vhich Jits tne
aerican scheme ~ obviovsly, with our sysiel. of economics and
private enterprise, the second one 1s the only possible system
and our results from 1t ace the best justification of 1t, for
tocay we have prooably the most universally accepted high stane
dards of production and tcchnicel equipment 1n tne world,

Tt s true thot foreipn notions, for national policy recsons,
have onc beyond vs 1n the amount of funds hey have nade avorle
able Tor fundamentcl researeh end in the cegree 1n vhich £overne
vents tave poured money into development, bul T think we can
gcefely hold pur hwads up with the kioiledoc tiet we stall keep
top ranl in technical development., I hope, speaking from the
industriel voint of wvicw, thet our ¢overnment wil: contiaue to
recorni’e 1ts snare of vhe responsibility of keeping this poSim
tion oy apwropriating fuads for lcboratories for pure research,
and we sao'dd Leep an mand the el that the feid ol purs
research 1s onc n vhich tne private compny cammob take a
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leading part. Pure research should be extended to all industry

and not ade a ratter of private wonopoly for patents and other
things. In this way the inlerest of our national policy very
defanilely wnl? bhe promoted,

There shouwld be a sharp dastinetron in our minds between
research anc development., Development consists of tsing those
principles discovered by research and burlding thew into designs
possible of economical production. This phase should cefinitely
be left to praivate industry. Research requircs a continuity of
engineering progress which necessitates large expenditures of
money, and 1t 1s an this phase that govermment can be of most
value. 1In the development field private industry 1s bound to
outstrip governmental operation.

Our experience in the World War, as well as that of major
foreign powers, has demonstrated anolher interestang thing -
that 1s that when 1t comes to the production of this highly tech-
rnical material, there are certain unique practices wiuch aie
part and parcel of this industry, There are many who, for vericd
reasons oc¢ because of varied experiences, way say that the pran-
ciples of mass nrocduction csn be applied equally well to »ur
industry, If you attempt to aprly this, you will fine wet you
come up against some very definite hurdles. I woula like to
develop this a little 1f I may,

In the first place, sutomotive equipmeni, wh.ch 1s what
we think of wher we think of mass production, 1s based on larce
scale proauction oif a static design wiich has been fully worlcd
out and 1s 1atrocuced as a yearly model, It 1s vroduced in
enormous quantities {or a direct consumer merket and it wust be
mecchandised from the point of "wew of the Jirect consumer mor—
ket., That reacnes down into tnc processes o” nanul.cturing in
a very defirite way, One reason why the aviotion indusley has
grown so Jest 1s because 1t 15 so flewable., It puts cmi1neerang
mmprovements into procuction over night, modifying its srocluc—
tion anc introducing into 1ts production wodels lessons learned
1n service, at the sane tame mainteining such a flexable wanu~
facturing schedule that 1t cen cacnge ots mocdels without throww
ing 1ts production schedules out of gear. At 211 times aviation
equipment 1s developed farst "n the laboratory, tuen by experi-
mentel flyang. You have your projects of an experimental nature
all auring this perioa, Basic data are beins obtained and applied
back i1nto design. Taen the desicn 1s put into production and as
these production units are applied to exrplanes, they ere again
flown 1in service by service personnel, At each step 2 newr set
of lessons 1s learned, anc as they are learmed, t.ey ore soplied
back 1nto the production design,
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Thas 18 ot cirect variance vith automotive procedure,
The automotive unit is developed in the laboratory and then
18 sut out on the road tests and is practically a 1inal de-
velopment when 1t s pul on the production lane., You can
easily sce tnat in an automebile 2f brere 18 an clement about
ine unat vhiech should be changed, Liere are so many units
which have already gone inlo lhe hands of the consumers thab
the financral burden, as well as the popular reaction of the
consumers, would be againot the company attemnting a policy of
replacenents. Desirable improvements in the aubomobive industry
are, thcrefore, kept for yearly model change, This necessarily
slows down the process of development, In aviation, however,
this development has to proceed at a faster psce and improvements
cannot wait as they can i1n the automotive fields It 185 very well
to keep that in mind,

The automotive product has no serious weight limitation,
It has weight lam tation —~ one of price, of couvrse — but 1t hasn't
the 1ei1echt limitation of the awviation equipment. Therelore, in
ithe automotive field you find a totally diflferent metallurgical
background. You find you are vorking i1n diflerent matcrials,
but, =wore 1iportant then all thot, you find your design is Jfunda~
mentally a mo e orthodox design. The automobive desigrer is
limited first by the cost at which the product can be produced,
and, secondly, by the metals and the materaals which he can use
and the cost or lnem and their esse of procurement in the raw
material narkets. VWhen he works at his design he uses the 1ell
known faclor of safely, and I am nol irying to shed any somber
light on that factor of safety when I say 1t has often veen called
the "factor of ignorance,

In the aviation equipment field, the designer must .rork imnth-
out the benefit of that umorella-like factor of safety. He must
vork 11th a detailed krovledge of the distribution and degrce
of stresses in lhe highly intricate parts. I'e must make use of
the newest form of research technique such as pholoelastic in-
vestigation and X—-ray daffraction equipment " hnch, as yeb, the
automotive designer has not had to contend 11tn. In the avia—
tion field "¢ find so orten that (hen ve strengthen a part, 1t
breaks more readily, snd the reason 1s thet e are working 1ath

svch refined stress condithons that by adding "eight at a given
point ve are concentratiag stress ot another point, to a degroe
vhich ihe material cammot resist. We have the manufacturing
limitation, and the design lumitation and " e nave the necessity
of incorporating improveuaents into thce design during production,
These all run directly athrrart the automotive concepts of pro-
duction,

Another poinl ol diflcoronce beteen the sutomotive and

aircraft industry 1s to be found ain the volume of production of
Iike units. In the automotive field, produclion or huge quanti-
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ties of the sane model and siz@ of umit meke possible the utmost

refinement of manulacturing equipment and procedure. This is

not so in the aircraft industry even under wariime condrtions,

For instance, in the latest Var Plan, the Var Departuwent specifies

for Pratt & Whitney Aircraft Division four different models, the

highest quantity of vhich 1s to pe produccd at 475 per month

end the lovest at the rate of 100 per month, These monthly figures

are less than the dairly figures for the automotive industry and

they have a decided bearing on the selection of manufactvring

equipment -~ work conveyors, line assombly and macaines designed

for one operation only arc out of the question for such produc-

t1on.

I have oaly one morc point to bring out on this subject,
because timc 1s flying, but I thank 1t 1s very cssentisl taat
the form of thinking one meets in the press and in inspired
articles at times b: erngineers (but enginecrs in other fields)
should be thoronghly understood by you gentlemen, T am going
to drar on one more fact as an example, We in Hartford - and
I realize this uis a dangerous statement - do not like to employ
automotive workmen, Our reason 1s sound, They have more to
Yunlecarn, and [ thaink yom w1ll all agree that mental inertia
18 a force <nd 1t 1s harder to "unlearn" something than 1t 1s
to take a fresh maind and teach 1t somcthing. e orefer to toke
vorlmen nith mecnanucal sense and teach them the aviation require-
ments, than Lo laeke automotive exporicnced roclTien ho come to us
wth preconceived ideas and "unlearn! therms Toke inspection, for
instance. We say to each onc ol our vorhlmen, "hen you cre ork-
ing on any part, remcmber that you hold human life in your hands
and you are your oim inspector." e have other insvection, of
course, but 2t 1s nov the policinc force vhich 1s the common con-
cent of inspection, Our inspection system corsists ol repre—
sentatives of the cngineering deperitnent, .nd lhey report to the
cngineers ag departrment. They and they alonc are authorized to
decide 1n a2 borderline case het 1s accept.ble ena +het 1s note
Those of you “tho have mecham.cal engineerins, ciericence nll be
the first to agrre that 1t isn't possible to put on a blueprint
all of 1h~ regqumrements of ¢ finishea erticle, Ho one has ever
found 1he stondard for finish, for instance., I coulo go on in-
defainitely and point out the 11w .ations o tne bluepcint as an
instruction for menmufacturing, ond these representatives of the
engineering cepcit.ent vhom we call inspectors arc the only ones
vho can rule on tnose factors, They, hemselves, have straict
1nstructions so taat they never step outside their spherc of
autnority.

I woulr lite Lo enlorge a little on this guestion of Tx+ash,
The fimisn ir tae aircraft pover olent 18 so different Jrom that
of vie sutomobile pover plant that they arc 1n ¥ o carlctely dis—
socrated cetegories, Our finish 1s high, not to uipress the cus-
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tomer, but because ire kaovr thot the quelity of the surface is
generally an index of stress loading for fatigue leilure, and
1f the surface 1s irrcgular nth mnute scratches (vhich are of
no mmportance at a1 under the sefety factor type of design)
they can 1214 to fatigue farlure in the hichly stressed parts
of the aircraft pover plant uhich does not hawve this safety
factor, 1t 1s very diffacult to teach vrorkmen that little dis—
tinction, Ve can't handle perts on conveyors because those
lrttle scratenes might lead to failure. Ve are dealing “ath
parts £1°v cost, 1n sowe cases, almost as much as a completely
finished automobile and onc seraoteh, insignificant as 1t nay
seer, can mche the part unfat for use. There is the lattle
malter of rounding a corner ihiich 1s of tremendous importance
and tnose lattle radir are specified in thousandths of an anch.
There 1s no importance, or only minor importance, attached to
these radii in an avtomotive designe I am, perhaps, bearing
down on this point but 1t 1s becavse so often I hear the state-
ment made by men, for vhom we all have greab respect, thet the
principles of automolive design and nanufacture can be applied
directly to our indastry.

Our vorkmen are tought that +f they produce a part ithich
later 1s found to be defectave, they are varnsed ~ 1f they do 1%
again, they are fired, Nc such philosophy applies in the auto-
motive 1naustry, vherc men vrork peimarily on some syslem of mea—
sured production and vhere pay bears a definite relationship to
that, anc “here the tools presumably wall fwrnish a satisfactory
dart 1f the standard instructiors are followed. Our vorkuen are
proviced wath their own inspection gauges and become bheir oun
inspeclors and therein is o fundamental departure in the thinkang
of tne workmen on the machines 1n our industry,

Nov , from the design point of vaev, as I nentioned before,
avsormotive design i1s dicteted by consumer market vthere the mer—
crendising techmique and a price level arc all amportant ittheeas
avicorion resign 18 crctated by ihe cemand of the vltimate im per-
formance, Tnose tro are not parallel, gentlemen, — tney are
different systems,

In tne covaipmont used in the tro induscies you find another
basic diflcicences The tools such ag e buy - and I'm referring
to machire tools — are of a type which you would broadly call
toolroom equinment. 1e are the first industry o. comparatively
large s17e to nanufacture, in quantity, parts to toolroom toler—
awes. If there rere an automotive man present, he might rise
ard object and say, "We make our piston pins to ten thousandths
of an inch, You do no better.? I vouldn't quacrel .nth thet
statement, vut I'd say, "ie male our master rods to ten thousandths
of an inch, not on onc damension, a mero diamcter, but on inter—
loctin~ dimensions, so thet thire mey be on onc part dozens of
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tolerances 1n ten thousendths of ar inch, Ad 1t is c¢ll to re~
member that 1f you have a parv 1ath tuo dimensions in ten thou—
gandths of an ineca, 1t's twace as hard to make as a parv 1ith
only one dimension in ten thousandths of an inch." There, agdan,
yoa can be reasoned to an erroneous conclusion. The change in
snape of a metal part upon the removal of chips by the cutting
process becomes an important factors It requaires stabilization
of the metel dvrmng process. Even the heat of the hand in hen-
dling must bc elamanated or 1t 1nll causc temporary distortion,
It requiices toolroom and gauge room tecchilque carricd i1nto Hro-
duction,

The next great problem 1s bt ol meotang vhe demend.
How srell the industry evpand to meet the unusual conoitions
which now prosent thomselves? The problom, naturally, 1s that
of haviang a balanced aindustry, as you 1all sce fiom certain
data 1hach I'11 shov you ab the expiretion ol tiis pert of the
telk. I prefer to have you geb the concluszon from thet data
because 1t 1s factval ¢nd you can carey tiw 1clurce in your
unde I tank you will come to the sare conclusion we have,
that vhere has not been o c.100 of 2¥paslon 1N any major il
dustry s1 mler Lo the onc (hich e oviataon industry 58 no
going tarough. It 1s o marvelous test o. ar-tine planmng of
the problans thol wis school as dircetly imerested in, tio of
which arc -~ to 2xwand ure sadustry Lo the requ.red o wunt, <nd,
to keop the industr balanced =thin that evpansions.

.
The (arst daf ety you mzet on the second chase » that
proble s the fect that in expendinc an conrine, propellcr, or
sccessory olant, you are confrontea nth o ¢ lariwetlaon ou Jhe
rocne b ool market @ tue lmudation of the supoly of tool
ekers 110 con .1asc lhese exbrome precision gauges ond tools,
Tt o e munor facuvor 1n arrframe or airyicne construction,
Tre rplene 1 arufecturer of today M proauct contoins so meny
o thise edeets th b oue call accessories, -8 indarc honself
sose ¢ rove t 1 the position of buyang tiose redgets froaw
facgst specralists, anc tie reason s sound, Industry, cven
trwoveh larege, can ol> substonlial savangs by havin~ one
s cciralist doang one taraz for everybody, or raybe o or Jroe
conyet.n  s_.ecialasts uoing one thing for everybody, than 1o
nave every airplane naru.acturer wake nis ovn landang geer, for
instance, The eirplane manufacturer found taal out some time
agoe. e 1s nor fandivy ouab thot -t s recessory vo have many
of these complex [ivtings and devices, acrcss.ry in o1l of Lae
opcrotions or largs aarnianes rith indirect forces and control
systens, made oy snccialists <ho heve full toolroon cguipment
ard the required 1 nes ol xrsonnel, anc Lous coil.ne his design
worl to stress analysis, to acrodynamcs, "t d tic p oducing of
a fimshed structures So i1n this accessory, cngine, ond propel~



ler question a separate problem appearse In a recent stuvdy we
found Lhat to carry out an expansion requircs an appropriation
of something over 4 a square foot for bwlding space suitable
for installation of thas complex mechamcal cqgumpment, and then
recnres five times that amovnt in addition, in the form of
nechanical equipment to be instalieds In the airplane or air-
frane field, wve found that 1t 15 commonly said thel the build-
inps can be put up for LR a square foot and very little equip-
went need be installed, and an inspection of an airplane factory
will sho you that their tools, and tnewr jigs, are made up
largely from stiructural steel forms, blocls, lag screws, pipes,
simple brackets and, 7a many cases, soft drilling templates.
That type of equipment can not only be pub together by men who
do not work in precision tolerances as e understand them, but
vho can be recruiled readaly, and the value of this equipment
1n the final form 1s not as egpensive as 1n tvhe engine industry
and the accessory aad propeller industry. In the latter indus—
tries you have to buy these elaborate tools vhich are toolroom
equroment and then you have to equap them "nth jigs and fixbtures
viich demand the services of the most skilled of workmen, In
every wertime expansion those have becen botllenccks,.

To expand the production, then, of these mechanical devices
an the industry is at some point a more serious problem than
exoancing vour airframe production, We have already had a test
of tnat in tne countries of Europe and vhile this country has
not as yet Fclt that problem directly, there will be an effect
whick 211 indicate thot 1t can easily be a problem, I refer
nor to t.c fact that thuis country has been called upon to expand
the 1nlustry jor 1ts national defense, Its commerianl airplanes
are cxnd ndirg ot an unheard-of degree, It has 2ts oldbime normal

cu~ © rc ol taiie Jorld to supply -~ those are cur regular customers.
1 7 Lac rarring netions inth tremendous demands, and now 1t has
vt > Libtle neutrol countries vho forrmerly purchased from the warring
a1 s out tho een no longer purcnese fron these nalions and
ho ccd o greatly increased demand on top ol that alrcady existing.
Ir orz 3y this 15 a forfunate circumsbtance, — a test of wartime
CxOC £10n,  But 1t cacries in 1ts ke the responsibility of not
cxpe 1aing our industry Lo a point “hicn vmll kill the industry
vhen normal conditions returr and therein lies 2 cesponsibility
for 1hich no one nember of the industry cen be responsible, for
thich no governmental body can be responsible, but thich must
be a cross section of the commen sense of the nations IS0 e
repcat tre last Wo.ld War espericnce you wall heve the .0 ex—
tremes ~ Irom the factories hich underexponded to the factories
vhich overexponded, and you'll find that many financial struc-
tures camnot support such expansion wn the normal tames to fol-
low ard thus there wnll be a tremendous weeding—out process,
It i1sn't to the interest of our govermment to have that reedings
out process hurtful to our industry at large. Nothing can pre-
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vent Llh2 stock oronoter, the hnaldeetter!, cnd tue experi 'need
designer, vho hes a Tollowang, irom going out and getlin- capital
and crecting nevr enlerprises 1n order to get on the band .agon,

T here con be no control of that except a volunter; control, but
a volunlary conuirol is necded and as you nll sec Jran the .icures
1hich 1.1l be shoum to you on these charts, rhe real denger lies
not very far ahead.

I'm skipvaing through sowe of the subjgects I have preparcd
because time hes ceught up " th me a lattle Taster l.en 1 ex—
pected. liy remarks are extemporaneous. lhat I an i.ost desirous
of doing isshowing these slides oud they 1nll 1llusirate the
practical examples of .nat I have tried to sive yous. It's much
more imnportant thet you yourself can visualize thesc forces than
that you take second-hand from anyone thot such forces exist.

I mphl say that I can't speol” for the industrv, but I don't
knor ol enyone in tne industry o coesn't moce than velcome vis-
1ts from you people into our factories so that you 1oy sec at
first hand these things vhich are so importont to you in your
technical activaties. Te only ash 1t wcrc possiblie Jor such
studics to be made risht 1n our foctories, 1h_ch I an sare "rould
ampress you far better than any possible amc .nt of re.ding abovt
the vorkings of our :ndustry. ‘lajor sSrophy said to me tls morn-
1ng that 11 1s becomine reolized more and move that the army
behina t12 lines 1s perhens a Tiulle undecestinoted, and bthet

the combloxatacs of ,1s probi~ s owve not been uncerstond or
Lorled (ub, erd et e cant't (ece any form of 1ar, either deflen—
sivz or oflensive, v tnoun s.c1 @ well organrzed arwy behind

the Zines  One lesson ™35 .- *.-plr come out or France — and

I "ore talked 'nth o r 7y 3 ydeu returnce 1.ibhir taoe lest
fer days and 1s 1n a positio~ *u Faor ~ ana thet 1s Lo the

n “wcnalizes factory hos becn - conplete farlure. ¢ ave as

£1 anple the comparison of s~icz ond Brepuets JSreo_uct 1s
Ol aced by leaps a1d pou s "Ly reat letitude ol action.
™et x € 301 out and sacoer ~cay sub-conlrictors. rolez,

~"1 g peen natronuir ed, 1 <trll strugoling in aa ellord
i ad out how to do 1ts j.o ¢ o _n thesc essors of Lurope
e an finoe a laboratory "or ow o 7 government placwrins for che
ine of problems you'lre 811l “o. 1rg one I Imov yon - _3ven

the-e problets a lot or thouzat «na T Fnouv you heve sou ces of
info mation which are nol aveileble to me in induslrye

Aad aor I want to geocraliize on tiro or lnrce important
matters and then we'll tr; 1. on twrough these rictire
exhibits and see 1F we cen follov the argument in hat e
have just heard.

ther "¢ come out of this period, our most serious problem
11ll be to prevent & let-dowm of enpginecring developrment. e
have already leerned that every compeny supports tic cevelop—
ment of cngineering programs of 1is owne In the case ol Pratt
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& thitney urecraft - and 1 must be forgiven for referring to 1t -
our enginecring program for the year 1939 requzced over 3,000,000
in funds, At tlins tame a year ago Pratt & lhitney didn't have
enough productron 1lo support thal program anc didn't know vhere
1t vas coing to come from, As many of youv knor, e had plenned
on addational Pursuit business vhich we lost, and, had it not ¢
pecn for loreign demand 1hich appeared early tais yedr, our 0l-
rectors would heve been forced to nave undervritten thal procram
for L1 year 1939, but .ould haeve had a problem Lo have under—
111tten 1t again this year, dov, out of L.at program came the
development ol e 1850 horsepover engine which 1s the nichest
horsepover wngine in vhe aviation field tnav has pessed ell tne
flighl test reJuicements, and i1s therefore your most imporiant
motive pouer abt the noments Nov, theie arc other maportant en—
gines uncer design th.ch wall come ovt, we hope -~ one in 1940

and znother in 1941 -~ and let us remember thet thesc eagineesring
srograms ere cf aboul the same duration as 1t tales to burld a
battleship. ue lay down the design today era you sce 1t in
production anyuhere from three to [ive years from today. That

1s one of tie reasons vhv orc of those engines performs, be-
cause 1t undergoes such 2 rig.d development and i1s tested so
thoroughly before you orc per ntted to fly 1t in the air. But
the time factor is the irportent thunp, and 1o 18 also amportant
to carry in mino thal 1t tales myllions of dollars to develop
such engfines and v e only source of support for this development
at present 1s through a volume of productions It foruws a certsin
part of every sales dollar end thorefore vhen this neraiocd 18 over
we should ail think, and thaink before 1t reaches us, how engineer—
10 programs are bo be maintaaned to “eep oursclves oluays, as
far as tae design ol our production material 1s concerred, in

the high place that e now occupy and vhich ras for a time ser—
1ously threatened in certaln cirections.

Ho.ever, there 1s o iay of sunlight in th> prelure. After
tie 1rst war you all remonber thabt the automotawve industr; had
aractically talen over world commerce outsice ol tie varring
nat.ons., During vie trar Lie varrang nations had coil they could
do to cquap themselwves wiith sutomotive equipment and the other
naxr'ets ncturally fell to the Umted States so thet the automo-
tive industr; cane out of thet period wiih a promicr positioa
in e orlid merkets. No orne caa prophecy wnat the econoiuc
situctrionr 1 t. 0e 11 3 ot the end of thais verioa bub 1t 1s pos-—
sible thot sur viiwon inoustry v 21l occupy the sane position
1ta res-cct to orld marlets oo tne auvtomooive inoustry did
after tne lest var. %e can only hold such a position, first,
1f cur product continves to Justify the high ratwins rien 1b
does today, and, second, i1f 1t can be sold -~ in other words,
1f there are currencies wnich een pvrchase 1t, and, lestly, 1f
tne 1 orld economrc struggle osernzts the nornal floir of commerces.

- 10 ~



These barter agreemenvs boub * nch e hove werd so nueh cub
throueh the normal intercirange of vrorld goods so 1t cannol be
sa1d with certainty that our American Industry all enjoy @
given anount of export business, butbt 1t s hoped Lh .t the ex—
port business which showld resvlt from all Jiene splendid con-
tacts being nede by the industry today ana i1rom wie use o1 our
equipment and t.e farmliarization of that equipment in these
foreign londas may furaish the means of carryince the future
engineering load. Bub, 1. not, thea 1t shonld be a matter of
concern ip rour planune in the goverment's interests to think
ho +tne cngireering programs mey be sustarned 1) demand sinks to
a point th~t 1l not support them,

I ~ant to clnse bthis psrv oi the talk iath one very checr—
ing concluvsions <5 you iill see from these slides, you "1l have
a raason to be proud o. wthe oy in vhich yvour aviation industry
has met the cemands nov placed upon 1te. In the final analysis,
the proof of the pudding .s in thhe eatin . e have had the sym—
pathetic cooperation of the wrmy aad the dov, 1n lnis ccconplish—
ment, Ho ever, 3t 1s inteciestaing to note th-t orior Lo this year
sixty per cent of Pratt & Vhatney business as urth the govern—
mert in one “or. or enother, - this jear eighty per ccalt 1s not
11th the govermment. Nou for o tine thet n~arly endangered our
engineerins pro-sran because of the suader chenge an the distribu—
tion of engine business in this couatry, bul 1t has rorked out
happmly and 1t merely 1s brought ouvt at this point to 1llustrate
a typical problem of p.avete industry. Speaking for our compeny,
we have no desire to pet so much usiness that our compets Lion
cannot 1 ve, Competaition 1s essentral an? necess-r; and lias
applies as much to companies competing it vs as Lo vs as lheir
competitors, oand, in clos ng this pert of tic talk let me say
again tht 1v nes been government cooper~tion .ith private i1n-
custry thal has produced 1mat has been th:s ovtstarding echicve~
ment of our eatire industry,

9’”’) ¢ Af—:jw
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FRENCH ATRCRAFT TNDUSTRY

Mr. J. Carlton Ward, Jr.
President, Tairchild Engine
and Airplane Corporation

DISCUSSION

Colonel Lewis Gentlemen,we are ready for your questions and

comments.

Q. Mr. Ward, may I ask that,since your Cormission decided
that Mr, Ford cannot keep his promise, to what extent they thought
he might be able to?

A. That 1s a tough spot, gentlemen. I will try to alibz
myself somewhat as we did to the French e explained that we
viere a mission sent to advise the French on French problems We
had no official status on this Ford problem gnd, therefore, our
discussions with the French were entirely off the record with
respect to that problem. Now 1f you will recall, st first he says
he can build a thousand airplanes a day Your first question 1is,
what kind of airplanes? If you take a modest pursuit plane which
we will call a 340,000 plane, 1f you like —— that means he pro-
duced %40,000,000 worth of product a day. Now, on 250 days a
year you can figure out what that is If you put 1t in terms of
workmen 1t means he must have millions of workmen. He has around
230,000 workmen, so that doesn't work If you are taking training

planes, 1t 1s something else He doesn't have the equipment
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The General Motors lompany were asked to help Pratt and Whit-
ney Company at the <arly stage of our program T am not with
Pratt and Whaitney now, as you know, In good faith they sent
a staff of their very best talent. We laid out every part of
an engine on the bench wath the blueprints and specifications
and asked them what they felt they could make. They said Mr.
Sloane had offered to take their latest and newest umit, near
Buffdo, at Tonawanda, I believe, for producing chiefly parts
and turn them over to Pratt and Whitney It 1s a very large
unit of a very recent design. They went back and made a study
of the brand new machine tools in that factory and found only
18% could be used at all on airplane engine parts and of the
184 about 9% of i1t had to be rebuilt to a lattle finer toler-
ance. That reduced 1t down to the fact that they could
only offer us an empty building and perhaps a pool of labor
because the supervision was unskilled in that article and the
jJoint conclusion was we had better do 1t ourselves  Now you
can apply as much of that to Wr, Ford as you like.

Q@ Mr. Ward, did you have a chance to find out what
materials were used in the permanent molds for casting of
cylinder heads in the French factories”®

A  Yes. +*hat 1s an aluminum alloy very similar to Y.

3. Is there any evidence coming to hand that the

Germans may have also recognized the superiority of the French



aireraft product and may attempt to facilitate part of
their redesign in that direction?

A Tt would be guite a problem in my opinion I
can't answer your question directly, except to say that I have
no evidence other than the fact that the minute they got into
France they siezed one of the Wright (®) aircooled radial
engines and dragged 1t off to their laboratories. The Allison
Engine, which was on trial was brought down to Varseilles
when I last knew of 1t and was so set up that 1t would be
smashed or thrown overboard before they could get their hands
on 1t. They have plenty of the Pratt and Whitney engines but
they are all liquid-cooled in-line jobs. I <hould say 1t
would be a real problem for Germany to set up to make an air-
cooled motor to be comvetent unless they adopted the Japanese
method of a facsimile copy.

Q. Earlier in your discussion you spoke of sowre type
of cylander head that the French had that we should have tried
1f we had 1t here Is there any basic reason why we can't
have one here?

A. Perhaps you are referring to the cyclone super-
charger. I have made efforts along that line, looking in
that direction I won't know for a little while whetker I
am successful or not.

Q You have given us some i1dea of the relataive

efficiency of privately owned plants in France as compared
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with government plants. Are you in a position to give us
a similar comparison with respect to Germany®

A No. My knowledge of Germany 1s so second-hand
that I prefer not to use 1t  This anformation I have given
you here has all been from things I have seen or from direct
statements from responsible Irench authorities,

Q. In our present emergency do you recommend that
we take steps to expand our factories as they are presently
located or began to establish shadow plants?

& T think I saw a statement that England has so far
bombed 215 objectives in rural districts with some thousand
bombings. Now in America that would still be a relatively
small percentage, I think the answer to your question 1s
We first should study the cafdses of actual damage from bomb-
ings - they are not so severe as we think of them  ven in the

factory when I made a study at midnaight of the
night of the bombing the French midnight shift was back at
work  The thing you hsve to watch 15 loss of man hours,
loss of morale and these are things I think important in this
direction. A system of alerts must be set up so that
factories do not disrupt production on a civilian alert ring.
Second, the alert system only functionsat tame of direct
attack., Your bomb shelters have to be dasposed within
your structures so the workmen do not have to walk outside

to exposed places to bomb shelters  Factory buildings al-
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ready in existence would be very expensive to change except
to do everything possible to prevent leakage of laight. I am
convinced that that can be done. I have made studies with
architects that show that curtains can be adapted for winter
operation - exterior as well as interior., I should say that
a Factory should be sealed against night 11lumination  When
war 1s imminent an alert system should be worked out whereby
individuals who are to watch for alerts are trained. Bomb
shelters should be convenient to workmen and that will im-
prove the morale and act as a preca&ution, Should ha.e ex-
cellent faire protection and that i1s often overloocked
Buildings can be camouflaged —- roof lines, etc There 1is

an article in the Architectural Record If you are interested
look through the files of the Archilectural Record and see
some of the means by which you can camouflage existing build-
ings. In Z future buildang a great deal can be done to build
bomb proof buildings ith regard to location I don't think
any present factory should be abandonedy/ I think factories
in the future should be built away from heavy commercial con-
centration T dop't mean by that in Waterloo, Iowa, to use a
recent recommendation, I really mean in rural areas The
German method of camouflage 1s well known  The shape of the
building and the design of the buildings have a lot to do with

improving the situdaon In this building I am talking about



(Hagerstown) all wire glsss will be used. Wire glass mll
only break on a direct hit  Lhvery sheet of glass wall be
wire £lass It wall all be on an ancline down so that the
dispersion of moonlight or twilight will be down and not up
to the sky It 1s the best type of glass to use If curtains
are put on the outside of the building they can be
printed in canvas so that they camouflage very well Insade
of 2 buzldang I have figures now that show that complete
blackout can be done in a modern building for 27¢ a square
foot. Buildings should ve designed without overhanging
roofs and without any interior wells, The o0ld box well con-
struction such as you have in the buildings in lashington
1s exbremely bad because the pressure from bombs i1s con-
fined. Multi-story buildings are bad Two story buildings
with one story underground are good with precision machinery
etc onthe lower floor The lower floor can tvhen be a semi-
bomb shelter.

There are two kinds of bomb shelters - those for a
direct hit and those for everything but a direct hat.
Those in France having been of the second type  There was
a very interesting thing in the protection of a factory in
Frapce. The factory was very valuable and important  They
built a dummy facbtory, lat it brilliantly and nlacked out

the real one, The Germans bombed the durry factory successfully.
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It 1s necessary to maintain sanitary pumps running and in-
terior factory power plants so when you want to black out
all your street and exterior lighting and when you wanted a
complete blackout the power system could shut the street
and exterior lighting off, .

Q. TIs there any indication that the Germans do have
an efficient super charger system®

A, I don't think so. I think that all the foreign
countries pay more attention to altitude and weight and
probably all of them basically have better designs than we have,

Q. What about instruments and the 1dea that a certain
percentage of German planes do not carry instruments ?

A Not true Have never found any plane without in-
struments/

Q. You indicated that our factories —- our defense
factories —— should have independent power plants That
would put a tremendous load on our plants to turn out these
additional units Don't you think with these net works of
power lines that that would be unnecessary in this country
where they are all hooked up.

A I didn't say a second power plant. If you have
a net work properly designed it 1s two sources. As a matter
of fact you know the effort it 1s to put a central power
plant out of commission and, of course, 1f you do that, your
net work is liable to fall down and 1n an emergency it

should send its emergency source to the factories and not the

residences.
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Q) We see in the papers that considerable quantitiés
of American aviation equipment were captured by the Germans
in France. Have you any i1deas of whether sny large or im-
portant quantities were taken in that manner?

A, No I can only give you my understanding. I
have learned from some former members of the French ministry
in this country that in general there hasn't been any
raiding of that type of material As far as we can see there
1sn't a grest deal of French equipment being found in the
attack on Britain. That 1s what we learn from reports
I understand a lot of British bombs are being used but that
1s about all they have found.

Q  You mentioned when the French were analyzing the
German motor captured that they found certain evidence of
certain alloys missing in the manufacture of that motor Can
you tell wus what they were missing”

A, Yes. The Germans are short of all of the ferrous
alloy type. 1In other words, take chromium. They haventt
any sources of chromium. All of the ferrous alloys not
indigenous to Germany are problem items, Chromium, nickel,
steel combinations were forced to be substituted 1In

aluminum they are all right, magnesium excellent, copner bad.



Q. (Unable to hear question)

A, No It 15 understandable You can criticize
something and stall realize there 1s a good reason for
criticaizing 1t. Fundamentally 1t 1is impossible for govern-
ment procedure to duplicate the latitude, the shifting of
responsibility which i1s possible in commercial work  Now
the French came over here with deliberate directives that the
eguipment should be i1dentical as the Army's in this country
French statutory laws stood in the way and also there were
American statutory laws that stood in the way. If the
commission 1n thais instance had waited until the French
Congress had acted there would have been no French pro-
curements. . . . Private industry should step out and do
things which are utterly out of the question as far as govern
mental activaity is concerned so when you come down to an
honest appraisal of the facts you have to admat that praivate
industry can do things that govermment cannot do and vice-
versa., 1f each one fuflfllls his part you get your over-all
best results,

Q. Can you tell us how much of the French aircraft
production 1s now available to Germany®

A, That 1s a question I cammot amswer. All I can
say 15 that in discussing that question with former members

of the ministry they have stated that there isn't much.
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But, I have no basis to either accept or reject that state-
ment.

Q. In what way did contract procedure impair production -
youmentioned that that was one of the difficulties,

A. Profit lamitations, the lack of getting contractufal
procedure with respect to ligquidated damages, prevented French
industry from stepping out and expanding. Private capital
unlike government cavital can never make a mistake —-
to make a mistake i1s suicide., Government capital makes a
mistake but the taxpayers always come through so things
whaich in the government side of the fence - I say this xmu
without any pressing of a point - although 1t will seem un-
reasonable from the contractors side of the fence —- are
really because of lack of understanding of the other fellow's
problems What can be s detail in government procurement
can be the sine quo non of contractor's point of view and
this i1s what we are going through today in this country.

I don't want to get into details because that gets into
polities.

Q. (D1d not hear the question) (Pertained to trouble
with the communications system,)

A, The communications system was never put into really
operating condation To begin wath, even in normal France we

would call 1t a bad system. vhat further made difficulties

- 10 -

T
'f’)w“‘m

Gv%’ s



was the fact that they were preventing fifth column sctivities
and unless you had government permission there were a great
many things you could not do without that ocermission

Q TWe are all interested in the problem of plant
location from strategic view point  You were speaking of
your new factory in Hagerstown I understand that 1t could
not be located adjacent to the present factory because of
limited space  Vould you give us the factors that would
cause you to locate 1t where you did -- what are the elementary
factors xn plant location®

A, That question 1s a beauty I will try to answer
1t reasonably and yet [ can't do justice to 1t., I would like
to start off this way. The Army has made a map of what 1t
chooses to call "strategic areas" or what would be better
“areas that are not strategic". You can't build in it  That
map except for New England is lake coming in from the border
of the country a certain distance and drawing an area  Ex-
perience in Burope does not indicate that that i1s a true
analysis  Speaking personally, I would rather work in a
factory right on the sea coast in North Carolina than T
would a factory in VWichita, Kansas. In Eurooe no successful
or maintained bowmbings fame from a sea hase, Carriers are
very vulnerable and not entrusted with that type of mission
Therefore, an enemy with no land bases doesn't operate very

successfully. On the other hand, 1f you want to assume
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that he can fly from Eurcpe to South Carolina you might

just as well be there as Wichita  So, looking at the new
Hagerstown plant. It hapnens to be inside the strategic
area just inside 1s all, to be sure, but actually 1t is a
wonderful location from the point of view of protection. Ve
have a factory in Long Island, I think 11t 1s wonderfully
protected. Many people think "what a terrible place you
have — water all around.® Can you imagine being bombed
from Long Island Sound, from Sandy Hook where our fleet 1is
in evidence. 1If we have no fleet I don't think 1t matters
where your factory is so from a practical realistic point

of view the more you think of this question of location the
more complicated i1t gets. I can tell you a lot of things
not to co but not so good to tell you things to co. To
locate from areas may loock fine from a map point of view but
you run up ageinst difficulties of operation There are two
kinds of factories and for one the problem 1s relatively
simple and for the other it 1s very complex The first 1is

a shadow factory where you only produce -- those can reason-
ably be located geographically with certain limitations but
factories which have to engineer production as well as

build 1t require totally different types of locations. One
thing which would upset operations in time of war is for

people 1n California and New York and “vashington and Atlanta
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Georgia to have to all get together on short notice to
find out what to do about a service complaint. In other
words, you have great laboratories, fountain heads of many
important engineering activities., It 1is very convenient
to have enoineering personnel adjacent, That looks silly
from the West Coast point of view and 1f you knew the d&iffi-
culties of manufacture on the Vest Coast in respect to that.
So, 1f T located a factory I would want 1t convenient to
Langley Field, Dayton, to Washington, D.C., Naval Aircraft
Factory at Philadelphia, great metallurgical centers of the
east where in two or three hours I can cet a plareand get
to my destination or where I can work closely with
suppliers and representatives because, taking an sirplane
engine, about 703 of the work 1s dore outside of the factory,
Pratt Whitney 50%, Wright Aeronautical 35%, Any subcontractor
can shut you down, when you find you are using his shop you
have got to keep up a production program control., So, I
repeat, for an engineering orgamzation which does manufactur-
ing too, you have got to consider operating factors, from a shadow
point of view you can put the factory a lons way off because
your engineering 1s taken care of by the parent. In France
the parent enpineering organizations were close to every-
thing and the shacow factories scattered around. This problem

15 so complex that I can only hat on a few high spots.



Q. In your travels through France did you see any
other defense industry affected by ~ - -~ (unable to hear the
rest of the question)

A., I think 1t 1s common knowledge what happened and
the attitude of the workers is very clear. In the case of
the S.N.C.M. factory - govermment engine factory -- the prevailang
politics in the House of Deputies was communistic  Men were
hared under civil service regulations but no one was hired who
wasn't a member of the communist party. The resulting situation
was very bad. Men had no conirol, menagement had less,
workers ran the shop. When Pratt Vhitney tried to run type
tests because of Prench need it was agreed that we would work
two shifts a day. This was under the Front Populaire The
engineers went over and proceeded to run but after about
four hours the power was suddenly shut off Engineers went
to operstor and said, "We are running tonight"and said, "VWhy
shut off ® He was told, ""e are only running on one shift "
"Here 1s the directive calling for two shifts " '"Here 1is
directive from Labor Council calling for one shift " Engineer
in charge said, what can I do® That occurred to Pratt Whitney
in the goverrment's own laboratory.

Q. With reference to the German raw materials, is
there a shortage of tin which affects the babbitt metals and

have they any substitute?

-1 -



A. I am not an authority on that, and I prefer not
to really attemplt to answer except as far as I know there
1s no substitute for tin as a metal. There are other barring
metals but 1f you follow aviation engine practice in Germany
a little tin 15 used along with 1ead Those are the high
barring metals,

G. (Could not hear question)

A. T will use the Army as my authority now. I went
over with five special observers of the Air Corps and the
1t seems to be the opinion that the German and Bratash
bomings were equally bhad at the start of 1t  German bombings
have gotten better The belief exists that the Germans
have an improved high altitude bomb sight  Some people are
teginning to assume that they have worked out a ocomb sight
Word spread around that they had gotten 1t from Russia and
Russia got it in this country. The value of rumors is
pretbty low and I don't vouch for any statements —- I merely
give you what I have been told.

Q. (D1d not hear question)

A. Not after the war situation developed. The French
people from what I could observe were deadly in earnest. The
French people were not prepared for the collapse of the Army.
I believe that 1s one reason why the trisls are now being

held. People placed quite high in cival life and industrial
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life were not prepared. Certain moves of factories were done
on a moments notice  The French people believed that one
French soldier was as good as 2 Germans They believed the
Maginot line was their Atlantic ocean. The French canpaign
was supposed to have been defensive. Gamelin 1s an apostle
of offensive warfare. Belgians had no plan, for the French,
no contracts between the staffs., Put through the little
Maginot line, Ganelin still felt he could hold that line
with the French army but when he tock has best troops under
pressure from England to keep Belgium as a buffer state, he
pulled experienced defenders of the line and failed to
discount that Germany/gizfltlng by previous campaigns through
Ardennes so German soldiers came through, well equipped, in
quantities against second line reserves The result of that
whole thing which I have only put in aits broad scope is

that he had a plan but departed from it under pressure with

disastrous results and, secondly, he underestimated the

enemy, as does everyone,
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