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THE ~£RC~FT II,DUSTRY 

In t~e first place, as you probably ~cnow, ]~. Dro~m~ our ~ ~es±- 
dent, ~ es mnvmted to be here toSay to address you, but he hss sho~m 
lhe strain of The tmnes we have all been through, and ~s at p~csent 
at home convalescmng after bemng mn the hos omtal hav~n~ X-ray pmc- 
tures taken. (I suppose hms doctors look for znner defects ss do 
the modern cannon ~nspectors.) i have, therefore, been asked to 
pmnch-hmt for hmz~. 

i cs~ob hooe to s~ak ~vmth the iona-zange assocmat~o~ ~zth 
tnms mnc~u~t~ t~ ~t r. Brown ~as hsd. He has had 22~ years o~ mr. 
He o~m~mnally started mn the Crane-Smrap] e~ aa~s ~,en they ~c~e 
msLing ~e o~ ihc country's fmnest automobmles. (~t o~ t' aT grew 
the ' Irmght-I ~ rtmn Con ~any of bor] d ~ ar days, msnufactu~°mn , t ~e 
~hspano-Sumza enimnes, and later b ~e ~rmght Aeronautmca] Corpora- 
tmon vmth the nanufacture of the l~mrl~nd. He ca~e to ~lartfor8 
zn Juze of 1925 v~ th fmve other men, all for~er executives of the 
l~rzgbt Company~ and they started the new erterp~ ~: se ~In ch has 
grown today to the Pratt ~ V~mtney ~rcraft Dmvms±on of the Unmted 
Amrcraft Corporation. So he has a very long v±ew of the engmne 
zndustr,~ and of the amrcrafb ~ndustry as a whole. ~ rune ms perhaps 
a !mtt3 e nu~ ~o-le@ ~t~ OrSns~ce and other thmngs~ but I ~D-II try as 
far as i can to conx~mne my remarks to tl~n's of wDmch i have <~rst 
h~%d knowledge and not get too far off the reservatmon. 

Lm. Brown wanted me to tell you that he considered ±t a real 
complmment to have a representatmve of the Unmted Amrcraft Corpora~ 
tmon mnv~ted to talk to you. ~ y remarks here today are not mntended 
to convey the Unmted Amrcraft Corporatmon~s point of v~e~r~ although 
they ~mll be confmned to examples from Unmted Amrcraft Corporatmon 
oecauoe we prefer to stmck to facts~ and ~e have the focts from our 
o~-n Corporatmon but not those of our competmtorso 

The scope of tl~s ~ tie ms a very broad one and accor~n[ to 
yot~ tmme scnedt~e i have but forty mmnutes mn ~r~mcn ~o ~ spo~e of 
the ~ho!e ~zrcraft ~ndustry. 

The amrcrsft ~n@ustry, as mt ms kno~n~ toSay, had-ts roots mn 
t~e post ~,~sr )<rloc of 10!8 but robs engineering ~chmeven~nts nc !is 
development rove beclq partmc~larqy accele±~sted ~nc ±~umtzu! ~ C~e 
isst fmfteen v-ars, i ~hmnk t~ose f us ao a~e near n touch ~th 
the mn~str~ mn etcml ~1]_q agree thot mn ~ ~ last t~,onty-thr~c ymrs 
~h~ rate of acccl~ratmon has steadily mncreasedo So~ for the mrpose 
of our remarks boday~ w~e ~mll cons] dot that ~c arc talkmng i~ thins 
more recent era snd such ct~rvos snd r orspns as Y ~±13 sho~: on the 
slmdcs istcr ~mTl co, c~ t c !as0 four ~ars because those arc of 
interest to us mn ~ e~ of ~rhat ~ght line m~cdmately ~i~ad. 

Two t ~mngs h~e gro~ oft of thls last imftcen ~srs of d~ve!op- 



mcnt~ ar~l they a e fundamental. One ~s the ~o~h of the com~er- 
c±al a~,_at~on mndustry ,±~h rots oublmc anc prmvate or pleasure 
tr, nsport. It ms not as mmportant mn vol~m~e as ms the natmonal 
defense demand for av~atmon equmpment, but mt is contrmbutang more 
and no~ e to ovmatmon development and takmng an zmportant place mn 
the industry and must be consmdered~ altho~gh~ as I said, It ms 
very defmn~ rely secondary to National Defense, 

f 

The second mmportant tlmng~ one v~h] ch i bhmnk ~ould be 
accepted almost unmversally~ ms the proven sb~lzty of the sir- 
craft zndus bry to produce ~n quantmty and to a hmgh degree of 
e~neermn~ perfection, Thms ms one of the most muportsnt ~nstru- 
~ents mn nab~onal polmcy c~d mnten~ tmonal relatmons~ mn addm%mon 
to bemn~ sn ±±portent elcment mn Inme of ~ar. These t~o develop~ 
ments '~ave been fundamental and have affected our mndustry greatly~ 

~ost of us are f~umlmar w~th bhe eno~m~ous accelerated engmneer~ 
~ng development of ~e per~od ~e ore cons~lePmng, ~e 1%ave turned 
from ~ood and cloth consti~dctlon to the s~l-metal shlp. %~e have 
gone to very hmgh sit±furies ~tb extre~es of temperatures end 
baromet~mc pressures~ ~e hsve seen tl%e marvelous spplmc~t.mon of 
llght alioys~ v~e ~s~e e~plored me t~sl!urgy ~n ne~v flel4s (bery]llum 
a~d na~nesmu~% etc,)~ ~ee bare a~uosb created the scmence of aero- 
8.yno~mcs snc~ aero-mechanmcs~ we nsve gone to fuli-!nstl~ert bl]n@ 
flymng~ .~qd %re hsve f19 yen !n 5he ~onm~ero!al fmeld the most e~tra- 
ordlnary demonstratlon of safety and rellablllty of performs_hoe, 
If you measure these accompllshments ~ith those of the older 
mndustrmes~ you ~ll agree that tnms ms truly a case of aceelerabed 
deve!op~ Lent anc ~ acco~Ipllshment, 

~h,~o s~ ste,~s of avl~tmon industrtr developraent are mn use 
thr~uqhout ~ ~ror!d ~a var±ot, s mn-bet~voen fozms. One ~s by 
ot~t-snd-out o~r~,~t ov~aershmp ~nd dmrect~_on~ end bhe olher 
ms by prmvste mn~k~stry ~,~th go~erm~ent collaboratmon. Y don't 
tu,nk ~ e need ~p~rd any t~ne on the qtlcst3 on of ~hmch frets the 
~ermcan scheme - ob~_ot~sly, ~mth our syste~ of economics and 
prmvate enterpr~se~ the second one ms the on3y possmble system 
and our results fro~ my are 5he best justmf~(ab±on of zt~ for 
tocay ~,,e bare prooably the most unmversa!!y accepted hmgh star~ 
dards of productaon and tcchnzcal equmpment ~n the wor!4. 

Zt ms true thor foremgn n~tmonsj for natnona! polmcy reasonsj 
have gone beyond lls mn the muotu~t of fL~nds Jd~ey have made avsm!- 
able for fund~aentsl research and mn the aeGree ~n ~i~mch govern- 
ments ~a~,e poured money ±nto development~ but I bhmnk we can 
s~fely hold pur l esds up ~,~th the kuo Jle@~e ~st ~re stall keep 
top rsnl mn tecl~caJ development. I hope~ speaFmug from the 
mndustrLel DOmnt O ~ vme~ 4 that ot~ [over~nt ~r~ cent±hue to 
recof~nT_~e its snare of ~he responsmbm!mty of keepmng bh] s posm- 
tmon oy apDroplmatmng fun@s for ]sboratormes = ~ -o~ plate research, 
and wc sao,&d l,eep mn ~r~nd the f'ct that the fmeld of pure 
research ms one ~n ~hmcb ~e prmvate company cannoB take a 
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leadmng pa~t. Pure research should be extended to all ~ndustry 
and not ade a Fatter of pr!vate monopoly for patents and other 
throngs. In th~s v~ay the mnteres$ of our nat] ona! po!~cy very 
defmnmtely ~I ] be promoted. 

There sho~d be a sharp dmstmnctmon mn our m~nds between 
research and development. Development consmsts of ta~'mns those 
prmncmples dzscovered by research and bum] dmng the~ mnto desmgns 
possmb!e of econommcal production. Thms phase sho~ d eefmnmtely 
be left to prmvate mndustrv. Research requmres a contmnumty of 
engmneer~ng progress v/hmch necessmtates large e~pendmtures of 
money~ and mt ms mn thms phase that govermnent can be of most 
value, in the development fmeld prmvate mndustry ms bound to 
outstrmp govermnental operatmon, 

Our experzence mn the World War, as we!] as that of major 
foremgn po~,vers~ has demonstrated another mntezest]ng th~ ng - 
that ms that v~en mt comes to the productmon of thms l~ghly tech- 
~mcal materzal, there are certamn unmque practzces ]~4mch a~e 
part and parcel of thms mndustry. There are many ~ho~ for varzcd 
reasons or because of yarned experzences~ may say tha+ the prmn- 
cmples of mass productmon can be applmed equally well to ~ur 
mndustr~-, If you attempt to apnly tnms~ you ~I! franc ~st yo~ 
come up agaznst some very defmnmte hurdles. I woula l~ke to 
develop thms a imtt]e ±f I may. 

In the flrst place~ automotive equmpment, ~hLch ms ]vhat 
we thmnk of whet we thznk of mass productmon~ ms based on !srge 
scale pro~uctlon of a stabmc desmgn ~¢mch has been fuSTy ~orl cd 
out and ms introauced as a yearly model, i~ LS oroJuced !n 
enormous quanS!tmes fo, a dmrect consumer market and mt must be 
merch~dmsed from the parent of ~ew of the J L~eCt consumer mar- 
ket. T}~at reacaes doom mnto the processes o ~ ~Imnuf~ctar±nC mn 
a very defmrmte ~ay. One reason why the avmotmon ]ndustry has 
grovm so fast ms because mt 7 s so ~le~cmb_e. It puts en~neermng 
mmprovements ~nto proouctmon over nmDht~ modm~y~.nc mrs produc- 
tmon ~ lntro0ucTns mnto its product Lon models lessons learned 
mn ser~ce~ at the sane t~e mamntaml~ng such a £!e.~ble ma~u- 
factt~mng schedule that ~_± can c~n%e ±ts moc~els ~,mthout thro~- 
mug Its productmon schedules out of gear. At all t~mes avmatmon 
equmpment ms developed fmrst ~ n hhe !aboratory~ tmen by experz- 
mental fiymng. You have your prosects of an e~q~ermmcntal nature 
all ~urlng th~ s permoc~. Basmc data are bonn ~ obtamned and app!med 
back ~nto desmgn. Then 5he desmtn ms put mnvo productmon and as 
these productmop unmts are applmed %o amrp!anes~ they are agamn 
flo~m mn service by servmce personnel. At each step s ne~ set 
of lessons ms learned~ anc~ ss they are ]earne¢~ t~ey ere applmed 
back mnto the productmon desmgn, 
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T~ms ~ s st <mrect varmance wroth automottve procedure. 
The automotmve unmt ms developed mn the !aborstory an4 then 
ms ~ut out on the road tests and ms practmc&!!y a ~mnal de- 
ve!opment when m5 ms put on +J~e productmon Irene. You csn 
eas~!y see ~nat mn an atttomobm!e If 5,ere ~s an ~lement about 
t~e ~_umt whmch should be chsa~ged~ t ~ere are so many ~mts 
~h~_ch have already gone rants the hands of the consmuers t1~at 
the fmnancma! burden~ as well as bhe popular reactmon of the 
consumers~ wo~!@ be agamnot the company attemotmng a polmcy of 
replacements. Desirable mmprove~ents ~n the automot±ve mndustry 
art therefore, kept for yearly model change. Tl~s necessarm]y 
slo~vs dora] the process of development. In avmatmon~ [¢o~vever~ 
tl~s development has to proceed at a faster psce and ~mprovements 
cannot ~va~t as they can In the automotzve f~ eld. it ms very well 
to keep that mn mmnd. 

The aubomotive prodt~ct has no ser]ous welght l~umtatmon. 
It has weight llm - 5atlon - one of pr~ce~ of course - but It hasn't 
the ~ e!oht lmmltatmon of the awatlon equlpment. Therefore~ mn 
the automotlve fle~ d you flnd a totally dlfferent metallurglcal 
background. You frond you are workzng in dmfferent materma3 s~ 
but, ~ ore ] ~portant then all that~ you f~nd your desmgn ms funda- 
mentslly a me e orthodox desmgn. The automo5~ve desmgner ms 
l±mmted fmrst by t]~e cost at wh]ch the product can be produced~ 
and, secondly~ by the metals and the ms be~sls w~ ch he can use 
and the c~st of bnem an£ themr ease of p~ocurement mu the ra~ 
mater~al markets, bq~en he ~orks at hms desmgn he uses the ~ ell 
kno~ factor of safety~ and I am not trymng to shed any so,~ber 
imght on that factor of safety ~,hen I say mt has often seen called 
the "factor of mgnorance". 

In the avmat±on equlpment £me!d~ %he des!gner must ~rork w±th- 
out the benefmt of that umorel!a-l±ke factor of safety. He must 
"~ork ~'mth a detamled kpo~ledge of the &mstributmon and degree 
of stresses mn the hmghly mntrmcate parts. Ire must make use o£ 
the newest form of research techmque sucll as photoelastmc mn- 
vest~gatlon and X-ray dmffractmon eqva pment " ~mch~ as yet~ the 
automotmvo desmgner has not had to contend ~ mtn. In the a~-ma- 
tmon fme!d , e flnd so ozten that ~ hen we strensthen a parb~ mt 
breaks more readmly~ end the reason ms thet we are ~rorkmng ~mth 
svch reflned stress condmt~ ons that by addmng , e] ght at a graven 

pomnt ~,e are concentrat±ng stress st another po~nt~ to a degree 
whmch the materma! calzlot resmst, tie have t1~e manufacturlng 
Immmtatmop, and the desmgn !mmmtatmon and ~ e nave the necessmty 
of zncorporatmng zmprovements rants the desmgn durmng productlon. 
These all run d±rect!y ath~rsrt the automotmve concepts of pro- 
ductmon. 

Another pomnt of ~mffercnee between the sutomotlve and 
smrcraft mndustry ms he be foun¢l mn the vol~mle of productmon of 
imke unmts. In the automotmve fme!d~ productmon o5 huge quanta- 



trees of the sm~e model and smz~ of unmt make possmble the utmost 
refmnement of manufacturmnc equmpment and procedure. Thms ms 
not so mn the amrcraft mndustry even under wartmme cond~_tmons. 
For mnstanc% ~n the latest ]~ar Plan~ the Uar Department speczfmes 
for Pratt & ]~mtney Amrcrafb Dmv~smon four dmfferent models~ the 
h±ghest q~ntmty of ~hmch ms to oe produced at 475 per month 
end ~he lo~est at the rate of IOO per month. These monthly fmgures 
are less than the da~ly fmgures for the automotmve zndustry and 
they have a decmded bearmng on the se!ectmon of manufact~rmng 
equmpment- ~ork conveyors, Irene asssmbly and macnznes desmgned 
for one operatmon only are out of the questmon for such oroduc- 
tlon. 

I have only one more po!nt to b~o~ ns out on thms subject, 
becsuse tlme ms f]ymng, but I thmnk it is very essential that 
the fonn of thmnk~ng one meets mn the press and mn !nsp!red 
artlcles at t~es b ~. e~glneers (but engmneers -_n other fmelds) 
should be tho,o~thly understood by you gentlemen, I am golng 
to dra~ on one more lact as an example, %Ve ±n Hartford - and 
I reallze th±s ms a dangerous statement - do not llke to employ 
automotive ~rorkmen. Our reason ~s sound. They have more to 
"unlearn"~ a~d f thmnk you ~Ii all agree that mental znertma 
ms a force ~n¢[ it ms harder to "unlearn" somethlng than mt ms 
to take a fresh mmnd and teach it somctl~ng. Je prefer to tsko 
~orlm~en rmd~ mecnanmcal sense and teach them the avmatmon requmre- 
ments, than to take automotive expermcnced ~ror]tr[en be come to us 
~sth preconcemved ±deas and "unlearn" the ~. T~ke mnspectmon~ for 
mnstance. ~e say to each one of our ~or~nen~ " ~en you are ~ork~ 
mng on any part, remember that you hold h~nuan Imfe mn your hands 
and you are your o~u~ mnspeetor." ~e have other mnspect~on~ of 
course, but mt zs no~ the po!mcmn% force ~l~ch ms the co,men con- 
cept of mnspectmon. Our mnspectmon system co~smsts of repre- 
sentatm~es of the ongmneermng depsrtnong, ~d they report to the 
cngmneer~ng department. They and they alone ~re authormzed to 
decmde mn a border!rune case hs~ ms accept~b!e snc ~hst ms not. 
Those of you ~ho nsve mechanmcal engmneermns e~=~ermence ml! be 
the fzrst to s~roe ~uat mt msn't poss±b!e to put on a blueprmnt 
all el th ~ reqtlarements of s fmnmshea srtmc!e. I~o one has ever 
found ~he standard for fmnmsh, for mnstance. I cou!o go on mn- 
defmnmtely and pomnt out the !~m~atmons o~ tae blueprmnt as an 
mnstruct~on for msnufact~rmng, snd these representatmves of the 
engmneermng c eps~T~ent ~4~om ~e call mnspectors arc the on~y ones 
~ho can .t~!e on t~ose factors, They~ ~hemselves, have str±ct 
mnstructmons so that g~ey never step outsmde themr sphere of 
sut ]ormty. 

I ~ot~l~ I~ ~ e ~Jo enlsrge a imttle on hhms questmon of f~nmsh. 
The fmnms~1 mr t.~e amrcraft po~rer plsnt ms so 6mfferent from that 
of v~e automobile po~rer plant that d~ey arc an t~ o conpletely d~s- 
socmated categormes. Our fmnmsh ms hmghj not to m~press ~e cus- 
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tomer~ but because ~re kno]~ that the quslmty of the surface ms 
generally an mndex of stress !oadmng for fatzgue fsm!ure, end 
mf the surface ms mrregular ,~_th mmnute scratches (whmch are of 
no ~mportsnce at s3! under the ssfety factor tp-pe of desmgn) 
they can feud to fatmgue fanfare mn the hm~hly stressed parts 
of the amrcraft po~rer ~olant ~rhmch does not have tltcs safety 
factor, it ] s very dmffmcult to Teach ]rorl~men that Imttle d~s-- 
t~nctmon, lfe can't handle psrts on conveyors because those 
!rattle scratches mmght lead to famlure, lie are dealmng ~,mth 
parts t~-~ cost~ in some cases~ almost as much as a completely 
fmnmshed automobmle and one scratch~ mnsmgi~fmcant as mt nay 
seem~ can msKe the part unfmt for use. There ms the Imtt!e 
mat[er of roundmng a corner ~]mch ms of tremendous mmportan~e 
and those !mt~\e radmm are specmf~ed mn thousandths of an ranch. 
There ~s no mmportance, or only mmnor mmportance~ attached to 
these ra4mm mn an automotmve desmgn. I am, perhaps~ bearmng 
do~a% on thms pomnt but ~t ms because so often I hear the state- 
ment made by men, for ~rhom ~e a!3 have gre~tt respect, thst the 
pr]ncmples of automotmve desmgn and manufacture can be applmed 
dmrectly to our mn~astry. 

Our workmen ere tsught that if they produce a part ~&mch 
later zs found to be defectzve, they are ~srned - mf they do zt 
sgamn, they are fmred. No such phmlosophy app3mes mn the auto- 
motmve mncustry~ ~hero ~en ~ork pr~marm3y on some system of mea- 
sared productmon ~nd ~here psy bears a defmnmte relatmonsh~p to 
that~ &uc ~rhore the tools presumably wm~l i~m sh a satmsfac%ory 
part mf the standsrd mns%ruct~o~s are followed. Our worl~en are 
provmced ~mth tbemr o~n] mnspectmon gauges and become bnemr o~% 
mnspectors ~d theremn ms a fundmnental departure mn the th~nkzng 
of the worP~aen on the machmnes zn our mndustry~ 

No~, from the deslgn pomnt of vmew, as £ Tcentloned before, 
a~omot:ve desmgn ms d~ctsted by consumer narket ~he~e the mer- 
c ~sn¢Imsmng technmque and a prmce level are all mmportant ~4~e, eas 
arms ~zon ~esmgn ms @mctated by the oemand of the ultmmate In per- 
formance. Those hro are nob parallelj gent!emen~ - taey are 
d¢fferent systems. 

in the o~mpmont used mn the ~ro mndus~mes you fmr@ another 
basmc dmff~ e~ce. The tools such aS ~'e buy - and l'm referring 
to mach±re tools - are of a type whmch you would broadly call 
toolroom equmoment, l~e are the fmrst mnd~stry o_ comparaZmvely 
large s~e to ,~amufacture; mn quantmty, parts to toolroom toler- 
ances. If there rere an automotmve man presenb, he mmght rmse 
ard ob3ect and say~ "~Ye make o~r preston p~ns to ten thousandths 
of an ranch. You do no better." i ~ro~Adn't quarrel ~m~/~ that 
statement~ ~ut l'd say; "lie make our master rods to ten thousandths 
of an ranch, not on one dlmensmon~ a mere dmameter~ but on ~nter- 
loc~ mn ~ dlmcnszons, so th( ~ there may De on one part dozens o£ 
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tolerances ~n ten thouseuSths of a~ inch. A ~d mt ms o!! to re- 
member that mf you have s psr~ ~th t~o dmmensmons mn ten thou- 
sandths of an mncn~ mt~s t~ce as hard to make as a par~ ~ ruth 
only one dmmeusmon in ten thousandths of an ranch." There~ ags mn~ 
yea can be reasoned to an erroneous conclusmon. The change mn 
snaps of a metal part upon the removal of chmps by the cuttzng 
process becomes an mmportant factor. It requmres stabm]±zatmon 
of the motel ck~ng process. Even the heat of the hand mn hen- 
d!mng must bc el~mnated or mt ~!] cause ~emporary dmstort~on. 
It requm~es toolroom aud gauge room tech ~que carrmcd mute o~o- 

ductlon. 

The nest groat plob!om ms %~ ~t of meotmn8 the ~emsnd. 
Holy srs!l the mndmstry e~ioand to mret the unusual conamt±ons 
~mch no~ present themselves ~ The problomj natura!ly~ ms that 
of havmng a balanced mndust~, as you ~l! see flora cert~n 
data ~hmoh I'14 shot you at the e~rstmon of tlms pert of the 
tslk. i prefer to have you go% the conclusmon froT l tlmt data 
because zt ms factual cnc ~ you can carry t~ 0mcture mn your 
mnd. I b~±rAc you ~ll come to the sm~ e couclusmon ~e have~ 
that there has no% been a o_moa of sT~o~nsmon ~n any ma3or mn- 
dustry s~ ~]er to the one ~hmch tile svmatmon mndustry ~ s no~ 
gomng through. It ms s ~¢arve] ous test o~ ar-t±ne p\sn~mng of 
the p~ ob~ a~s thst z~ms school ms dmrectiy mnterestsd mn~ t~o of 
whmch are - to ~xoand t,~e 0ndust~ ~ to the req~nzed s ~ount~ snd~ 
to keep the mndustr# balanced ~thmn that e~cpansmon. 

The ~mrst dmfOmc~1!ty you m~et on the secon8 phase ~ zhut 
proble ~s the feet shat ~n exosndmn~ an c~og~ne ~ prooe]Icz, or 
sccessory pl~t~ yo~ are confeonteo ~Lth ~ c !m~mzc%mon o~ ~he 
oc~ne ~ o! marPet ~ d t~e lmnmtat~on of the s~ooly of tool 
el-ere ~ ~o can ,~a~e ~ese extreme p~ecms]on gauges end tools. 

T ~ ~ ~ g a ~mmor ~acoo~_ ] D amrfrs~e or alr)~ne constructmon. 
T~e ,~rp]~ne ~a~utscturer of to@ay~z~ pro(~uct contemns so ma~y 
~f t~se edicts th b ~e call accessormes~ s fmnc]mr~ n use!f 
~o~e c r )~°e ~ ~ ~e posmtmon of bu~ng t Lose g sdgcts from 
gs~g~t spec~a!msts~ auc t ~e reason ~ s sound. InQustry~ oven 
tuo~gh lar~ can ~ml~c subsbautmal savmn[s by hav~ ~ onc 
s ecmalmst denny one %~n~ for everybody~ or ~aybe t ~ o o~ J roe 
comoct~u s ~ecmalmsts ~o~n[ one throng for everybody~ bhan to 
nave every azrp!ane na~_acturer make ~s o~m !an@]ng goer~ for 
mnsta~ce. The emrp!ane manufacturer fo~n~ t~t out some tmme 
ago. ~e ms no~ fmnd~g o~% thct _t ~s ~ecessory to have many 
of ~hese complex fmvtmngs and de~ces~ necessary mn o] I of the 
operot~ons o± ~srgc smrpianes ~mt]~ mn~mrect forces and control 
syste~s~ made oy soec±a!msts ~ho hsve fill toolroom cq~m~m~cnt 
a~d the requmred t Des of oersonnel~ a~0o t~us confine hms desmgn 
~vorP to stress analysms~ to aerodDms~cs~ ~ d t~e p oducmng of 
a fmumshed slructure~ So mn thms accesso~u cng~ne~ on8 propel- 
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ler questmon a separate problem appears. In a recent stt~dy we 
found that to carry out an e~pansmon requmres an spfroprmatmon 
of somethmng over >4 a square foot for bm ]dmng space sumtable 
for mnstaltatmon of thins complex mechanmcal equmpment, and then 
re~res fmve t~aes that smot~nt mn ad~tmon~ m~ the form of 
~echanmcal equmpment to be mnste]Ted, In the amrp!ane or a<r- 
frane fmeld, ~se foun8 that mt ms cormuonly samd bhet bhe bumld- 
~uSs can be 10ut up for ~>2 a square foot an6 very Imtt!e equip- 
~ent need be mnstalled~ and an mnspec~mon of ~ amrp] she facto~z 
wmll she you that the±r tools~ an8 tnem~ 3mgs~ are made up 
l~rgely from structural steel forms~ blocl s~ lag scre~s~ pmpes, 
smmple brackets and~ ~ n many cases~ soft drmllmng templates, 
That type of equmpmont can not only be pub ~ogether by men ~{ho 
@o not ~ork mn precmsmon tolerances as ~e understand them~ but 
~ho can be recrumte4 readmly~ and the value of Dhms equmpment 
~n the fmnal form ms not as e~opens~ve as ~n ~,~e engine ~ndustry 
and the accessory and propeller ~ndustry. in the latter mndus- 
trmes you have to buy these elaborate tools ~hmch are toolroom 
equmomont and then you have to eqump them "mth Omgs and fmxtures 
~hzch demand the services of ~he most skmlled of ~vorkmen, In 
every wertmrae expansmon those have been bottlenecks. 

To expand the product] on~ then~ of these mechanmcal de~±ces 
mn the mndustry ms at some poT nt a more sermous problem than 
exoandmng your amrframe productmon. We have already had a test 
of taaD mu tie countrmes of Europe and ~mlo tbms country has 
not as yet felt that problem dmrectly, there ~II be an effect 
whlcb mli mndmcate thor mt can easmly be a problem. I refer 
no ~ to t ~e fact thaD tb~ s country has been called upon to expand 
the ~u!ustr7 ]o ° mrs natmonal defense. Its commer~cml amrplanes 
a~e r~) n@]rg st an unheard-of degree. It has zts oldtmme normal 
c~- ~ ~rc o± t m /or!d to supply- those are our regular customers. 
i ~ t~ ~ erring nat7 ons ~mtb Dremendous demands~ and no]/ zt has 
~I~ ±tt7e neutrsl countrmes ~no for~cr!y purchased from the warrmng 
n ~ r ~ ~ out ~ he c2n no longer purcnose from these nat~ ons and 
~,o ~cc o greatly mncreased demand on top of that already exmstmng. 
!r ore %y thins ms a fort~u%ate cmrcumstance, - a test of ~artlme 
c~c smono But mt ca~rmes mn mrs ~mke the respons~bm!±ty of not 
exp~ ~cmug our mndustry to a pomnt ~hmcn ~i ii kmll Dhe mndustry 
~d~cu normal condmtmons returr and the~emn l~es s ;esponsmbml±ty 
for ~hmch no one member of the ±ndustry con be rcsponsmble~ for 
~hlCh no governmental body can be responsmble~ but ~ hmch must 

be a cross sectmon of the common sense of the harmon, if ~re 
repeat D~e last Yfo~ td ~sr expermence you ~!! h~ve the t ~o ex- 
tremes - from the factormes ~h~ ch underexpsn¢~ed to the factormes 
]~ch overexp~nded, and you'll f~nd hhat many fmnancmal struc- 

times cannot support sach expansmon ~n the normal Dmmes to fol- 
low a~d thus there ~a!l be a tremendous ~eedmng-out process. 
It msn't to the mnterest of our government To have that ~zeednng~ 
out process hvrtful to our mndust~j at large. Nothm~g can pre- 
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vent the stock oro~oter~ the %~!dcstter"~ c~@ the cxperm ~nced 
desmgner~ ~o hss a fo]]o~n_ng~ zrom £omng o~t an@ gettmn ~ capmta! 
an8 crectmng ne~ ~ entcrprmses mn order to got on the ban8 ~agon. 
T here c~,n be no control of t~at except a re3 m~tar~ contro!~ but 
a voluntary centre! ms needed snc~ as ~ou mi] see iro~ th~ ~u~es 
~{~ ch ~mll be sho~m %o you on these charts~ ~he reel d~a~ger !rues 

not very far ahead. 

I Jm sklppmn[ through so~,le o~ the subjects I have prepared 
because tame hss csught up .~± bh me a Imttle lasher tlmn ± ex- 
pected, l[y remarks ere extemporaneous. ~%at ! ~ ~mst desmrous 
of domng mssho~ng these slmdes cud they ~!! mllustrate the 
practmcal exs~ples of ~gat I have 5rmed to gave you. It's much 
more zaportant ths t you yourself can vlsualmze these forces then 
that you take second-hand from anyone 5hct sach forces exmst. 
I mm~ht say tnat I oanlt spool- for the mndustrv, but i don't 
kno r o£ enyone Jn the mndustry ~f~o c, oesn~t mole than ~elcome vms- 
mrs from you people ~nto our factormes so that you ~.oy see at 
fmrst hans these throngs ~h~_ch are so mmportsnt to you mn your 
technmca! act~vmtmes, l~e only ~msh mt ~e~e possmble for such 
siudmes to be made rm%ht mn our £ac5ormes~ ~h_ch i am sate ~rould 
mmpress you far better than any possmble a~la ~nt of re~dmnz about 
the ~orkmngs of our =ndustry. ,la~or Brophy sand to me t~ms morn- 

mn C that mt ~s becommnq reolmzed more an4 mo~c that Lhe army 
behmn~ the lanes ms 2orhcos a ~m~t]e underest~_noted~ and b'~st 
the com31~xmtmcs of ~Is ,poet ~ ~ ~s ~sve not been unuerstood or 
~,orl eC ~ ~ s~-d vet ~e can,t ~ ~o~ zuy form o~ ~ ar~ either defen- 
smv~ o~ offonsmve~ ~ taouv~ ~< ~ o ~ell organmzed army behmnd 
the lLnes One lesoon '~s ~ ~_-s!y come out o,_ Fzo.nce - an4 
i ',c -e talked ~t~ c r ~ ~ ~ ~ ~a~o .eturnea ~,mLhmr tne lest 
fs~ @ays and ms mn a posmtmo ~ ~ l-qo..~- aria tb~t ms t ~s~ ~he 
u " ,_tna!mzec factory hos becq - complete famlure. ~e eve as 
~ ~nple the comparmson of ~toz end Bregueto Sreouet ms 
~_ ahesd by leaps s~c~ con s - 5~ ~reat ist~ta@e of action. 
m,~, ~ ~ 7o~e out a.~d scc ~°e~" ~c% sub-contrsctors. ?otez~ 

~ oeen nat~onai ~ ed~ ~ %___ stragglmn[ ±n an el<err 
,c ~6 out how to do ~%s 0~o o <, _n ~_eso ,esso~s of Lurope 
~m sn fmna a laboratory ~o~ o~,~ o u~ sovernment p!a~,±ng for ~he 
I'~ n~_ of problems you'~e ~ ] ~ e__ o~ rang on. I l-no~ ~o~ ~ raven 

t~lod ~i u ~IC[ th~e probleus a lot el ~ ~ ~ ~ I l~no~ you hsvc ~ou cos of 

~_nfo ~ matmon ~£~mch are not awmlsble to me mn mndus 5ry~ 

And no~r i vrant to ge~-ersi~ ze on t~o or tnree mmportan% 
matters end then ~e'l! tr Z t~ ~o t~,rough these Fracture 
exhmbmts and see mf ~re csn fo!!o~r the argument mn hat ~ e 
have just heard. 

lher ~ e come out of thms permod~ our most sermons prob]em 
~!! be to prevent a let-do~m of enczneering development. Ue 
have already lesrned that every company supports the c~eve!op - 
ment of ongmneermng progr~s of Its o~n. In the case of Pratt 
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& ~hztney ~rcraft - and i must be forgiven for referring to mt - 
our encmneorzng progrmn fo~ the year 1939 required over ~3,000~000 
mn fun4s. At tlns time a year ago Pratt & l~mtney didn't have 
enough production to support ~%at program an~ didn't kno]~ ~d]ere 
mt ~ as ~omng to come from. As many of yo~ Fno~ ~e had planned 
on aOc~tmonal Pursuit business ~hmch ~e lost~ and~ had ,t not 
oeen for foreign deman8 ~ hmch appeared early tnms yesr~ ou~ ~ ~m- 
rectors ~ould have been forced to nave underwritten theft pro[rs~ 

,o~_a have hao a p~ oh!era to have un4er- for t ~e year 1939~ bat ~ ~ ~ 
~±tte.~ mt again this year. No~ out of b~ab program came the 
development of ~e 1850 horsepo~er en[mne ~h~ch ms the nighest 
horsepo~er ~ngmne mn the avmatmon fmeld tna~ has passed s\l the 
fim[ht test re~lum~ements~ and ms therefore your most important 
motive po~er at ~he ~oment. No~ lhe~e are other m~portant en- 
gines under design ~ch ~!\ come out, ,~ hope - one mn 1940 
and s~nother mn 1941 - and let us remember ~st these engineering 
~rograms ere cf about the same duration as ~t tal-es to build a 
battleship. ~e iay do~Tn bhe design today e~ you see mt mn 
production an}n~here from tkree to £mve years from today. That 
ms one of t~e reasons ~N%~ o~o of Lhose engines performs~ be- 
cause mt ~u~dergoes such e rmg~ d development and ms +~sted so 
thoroughly before you ere per ~mtted to fly mt mn the air. But 
the t~ne factor ms the m,~,porte~t t?~ung~ and m ~ ms also important 
to carry zn mmn~ that mt takes m~]lmons of dollars to develop 
such en£~ nes and ~e only source of ~pport for %his development 
at present ms th~oough a vol~tme of production. It forms a certain 
part of every sales dollar end therefore ~4~en -d%ms period ms over 
~e should all think, s~@ think before mt reaches us~ ho~ engmneer- 
mn~ p~o~r~uns are be be mamnte~ned to ~eep o~selves el~a~s, as 
far as the 4es,~gn o7 our p~od~ctmon maternal ms concer~ed~ mn 
the high place that ~'e no~ occupy end ~hmch ~as for a %rome ser- 
iously threatened mn certain dmrectmons. 

He, ever, there ms s ~ay of sunlight mn th~ picture. Afber 
t~e !~st ~ar you all rcmcJ, ber thab the automotyve indu%try had 
orac~cmcaJly taken over ~orld conm~erce outside o2 %~e ~rarring 
nations. Dt~r~n[ ~,e ~a~ ~ t~e ~arr!ng nations had ?1! ~ey could 
do to eq~ip themselves ~s±tn automotive equipment and the other 
na~ ~ ets n~t0r%!ly fei] to the D~ted States so the~ bhe automo- 
tive mndustr~ cable out of thet pcrmo8 ~d~ a orommcrposmtlon 
mn L r orid ~erkets. l\Io o1~e can prophecy ~at the econo1~c 
s~tucL~_o~ ~ :_ oe !l ~ s st the end of this permoa bub mt ~s pos- 
sible t~st o~r ~m~o7 on mn~ustr~£ ~ ill occupy the sm~e posit±on 
rata re% ~eot to or\8 ,~arkets ~ ~ the automo0±ve ~n~ustry did 
afte ~ the lest ~ a. -. ~e can only hold such a posmtmon~ fmrs%~ 
mf ~-~r pro@uct continues to ~as5mfy the h±g~ rating ~ien mt 
~oes today~ an4~ second, ~f mt can be sold- mn other ~ords, 
zf there are currencies ~nmch can puzchase ]t~ and, !astly~ mf 
the ~ orld economic struggle ~err~ts the no~a] f!o]~ of oonm~erce. 



These barter agreemcnts boub ~ h ch ~e ho~#e ~esr4 so ~nch cut 
through tI~e nonnal mnterc~ange of ~or]d goods so z~ cannot be 
sand ~-±th certamnty that our ~mermcan Industry ~_!I en3oy s 
graven e~ount of export buszness~ but zt ms hope@ that the ex- 
port bus~ness ~bzch sho~Dd res~!t from s!3 J~eoe sp!enSmd con- 
tacts being ~qsde by the mnd~svry today an~ ±~om L~e use o~ our 
equmpment and b~e fammlmarmzatmon of that equmpment mn these 
forezgn !snras ma~ fu.~nzsh the means of carrTmnj ¢/~e future 
engzneer~ load. But, zf not~ then mt sho~ld be a matter of 
concern m~ your 27 a~m~±n~ ±n the gover~aent's znterests to thznk 
he t~e en~m~eer~ng programs may be sustazned zf deman@ sznks to 
a poznt L'~t m!\ not support them. 

i ~ snt to close tbms pert o~_ bhe talk ~m_th one very cheer- 
rang co~c]~Islon. ~s you ~ll see frcm these s!mdes~ yo~ ~II have 
a reason to be proud o± the ~ ay mn ~mch your av±a+mon mndustry 
has met %he oemands no~ placed upon rot. In the fmnal anaiyszs~ 
the proof of the puddmng ~ smn the eatlo :. e have bad the s~ml- 
pathetmc cooperatmon of t/~e ~rny s~d the ~swj mn i~s sccomplmsh- 
ment. He ~ever, ~t ms znbelestmny to no~e that ormoz be thms year 
sm~t£ per cent of P~att L Whitney busmness ~ as ~mth the goverr~ 
me~t mn one for1~ or another, - thms }ear e±ghty per cent ms not 
~mth the government. No~ fo_~ a t~Ic thet n~arly endangered our 
engmneermn C proiram because of tf~e sucde~ cben[e 7n the dmstrmbu- 
tmon of engmne busmness in thms co~tr2~ ~ but m5 has ~o±~]~ed out 
happmly an@ mt merely ms brought ot~t at th~s penni be miiustlate 
s typmcal problem of p~vete mndustry. Speakmng for our company, 
~e have no desL°e to yet so much b~s~_ness t/~st our compet~ L~on 
cannot ! re. Competmbmon ms essent~ al an~ necess~rz and thms 
app!mes as much %o companmes competmng ~m%~ <~s as to us as tbcmr 
competmtors, and, mn c!os~ng tbms pert of h c talk let ~e say 
agamn that mL nee bee~ government cooperot~on ~ ruth p~m~ate mn- 
c~ustry that has produced ~nat has been th~ s o<~tstar4snz achieve- 
ment of our entmre mndustry. 
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FRENCH AIRCRAFT INDUSTRY 

Nr. J. Carlton ~ard, Jr. 
Presldent, Fazrchm!d Engmne 
and Amrplane Corporatlon 

DISCUSSION 

Colonel Lewms 

comments. 

Gentlemen, we are ready for your questlons and 

Q. ~r. Ward, may I ask that, slnce your Commlsslon declded 

that ~r. Ford cannot keep hls promlse, to what extent they thought 

he mlght be able to ~ 

i. That Is a tough spot, yentlemen. I will try to allbl 

myself somewhat as we dld to the French ~%e explained that we 

were a mlss~on sent to advlse the French on French problems %e 

had no offlclal status on thls Ford problem ~nd, therefore, our 

dmscusslons wlth the French were entlrely off the record wlth 

respect to that problem. Now if you w~ll recall, st f~rst he says 

he can build a thousand alrplanes a day Your flrst questlon ~s, 

what kmnd of a~rplanes~ If you take a modest pursult plane v~ch 

we will call a ~)40,000 plane, if you llke -- that means he pro- 

duced %AO,O00,OO0 worth of oroduct a day. Now, on 250 days a 

year you can flgure out what that is If you put it ~n terms of 

workmen it means he must have m~ll~ons of workmen. He has aroun4 

230,000 workmen, so that doesn't work If you are taklng tralnlng 

planes, It is somethlng else He doesn't have the equlpment 



The General }~otors Company were asked to help Pratt and Whmt- 

ney Comoany at the ~ arly stage of our program I am not w~th 

Pratt and Whltney now, as you know. In good falth they sent 

a staff of thelr very best talent. We lald out every part of 

an englne on the bench w~_th the blueprlnts and speclflcatlons 

and asked them v~at they felt they could make. They sald Mr. 

Sloane had offered to take thelr latest and newest unmt, near 

Buffab, at Tonawanda, I belleve, for produclng chlefly parts 

and turn them over to Pratt and Whltney It ms a very lsrye 

unlt of a very recent deslgn. They went back an~ made a study 

of the brand new machlne tools in that factory and found only 

18% could be used at all on alrplane englne parts and of the 

18% about 9% of it had to be rebuilt to a llttle flner toler- 

ance. That reduced it down to the fact that they could 

only offer us an empty bulldlng and perhaps a pool of labor 

because the supervlslon was unskilled in that artlcle and the 

3olnt concluslon was vre had better do mt ourselves Now you 

can apply as much of that to ~r. Ford as you Lke. 

Q Mr. Ward, dl@ you have a chance to frond out what 

matermals were used mn the permanent molds for castlnF of 

cyllnder heads in the French factorles ~ 

A Yes. ~hat ms an alummnum alloy very slmllar to Y. 

Q. Is there any evldence comlng to hsnd that the 

Germans may have also recognlzed the superlorlty of the French 
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-~'~f , ~.~ 

alrcraft product and may attempt to fac111tate part of 

thelr redeslgn mn that dlrectlonO 

A It would be qu~te a problem in my oplnion I 

can't answer your questlon dlrectly~ except to say that I have 

no evmdence other than the fact that the mlnute they got into 

France they slezed one of the Wrmght (o) alrcooled radlal 

engLues an4 dragged it off to thelr laboratorles. The Alllson 

Englne, wh!ch was on trlal was brought down to ~vTarsellles 

when I last knew of it and was so set up that it would be 

smashed or thrown overboard before they could get themr hands 

on it. They have plenty of the Pratt and ~Vhltney englnes but 

they are all llquld-cooled in-lmne 3obs. I ~hould say mt 

would be a real problem for Germany to set up to make an alr- 

cooled motor to be comoetent unless they adopted the Japanese 

m~thod of a facslmlle copy. 

Q. Earller in your chscusslon you spoke of some type 

of cyllnder head that the French had that we should have trled 

• f we had mt here Is there any baslc reason w~y we can't 

have one here ~ 

A. Perhaps you are referrlng to the cyclone super- 

charger. I have made efforts along that llne, looklng !n 

that dmrectlon I won't know for a llttle whmle whetDer I 

am successful or not. 

Q You have glven us some idea of the relatlve 

efflclency of prlvately owned plants in France as compared 
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v~th government plants. Are you in a posmtlon to glve us 

a slmmlar comparlson wroth respect to Germany ~ 

A No. My knowledge of Germany ms so second-hand 

that I prefer not to use it Thls informatlon I have glven 

you here has all been from tbmngs I have seen or from dzrect 

statements from responslble ~rench authormt~es. 

Q. In our present emergency do you recommend that 

we take steps to expand our factorles as they are presently 

located or begln to establlsh shadow plants? 

I thmnk I saw a statement that England has so far 

bombed 215 objectlves in rural dmstrlcts wmth some thousand 

bomblngs. Now in Amermca that woul4 still be a relatmvely 

small percentage. I thmnk the answer to your questlon is 

We flrst should study the causes of actual damage from bomb- 

ings - they are not so severe as we thlnk of them Even in the 

factory when I made a study at mmdnmght of the 

nlght of the bomblng the French mlduiFht shlft was back at 

work The throng you bsve to watch !s loss of man hours, 

loss of moral~and these are throngs I thlnk mmportant in thls 

dlrectlon. A system of alerts must be set up so that 

factorles do not 4isrupt productlon on a clvmllan alert rlng. 

Second, the alert system only functlon~at tlme of dmrect 

attack. Your bomb shelters have to be dlsposed ~mthln 

your structures so the workmen do not have to walk outs!de 

to exposed places to bomb shelters Factory bulldmngs al- 
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ready In exlstence would be very expenslve to change except 

to do everythlng posslble to prevent leakage of llght. I am 

convlnced that that can be done. I have made stud] es wlth 

archltects that show that curtalns can be adapted for wlnter 

ooeratlon - exterlor as well as Inter~or. I should say that 

a factory should be sealed agalnst n~ght lllummnatlon V~en 

war is mmmlnent an alert system should be worked out whereby 

mndlvlduals who are to watch for alerts are tralned. Bomb 

shelters should be convenlent to workmen and that ~ll Lm- 

prove the morale and act as a precautlon. Should ha re ex- 

cellent flre protectlon and that is often overlooke8 

Bumldlngs can be camouflaged -- roof llnes, etc There ms 

an artlcle in the Archltectural Record If you are Lnterested 

look through the files of the Archltectural Record and see 

some of the means by whlch you can camouflage exmstlng bulld- 

ings. In ~ future bumldlng a great deal can be done to build 

bomb proof bulldlngs 71th regard to locat!on ! don't thlnk 

any present factory should be abandoned/ I thlnk factorles 

in the future should be built a~my from heavy commercmal con- 

centratlon I don't mean by that in ]~Jaterloo, Iowa, to use a 

,ecent recommendatlon, I really mean in rural areas The 

German method of camouflage Is well known The shape of the 

bulldlng and the deslgn of the bulldlngs have a lot to do wlth 

mmprovlng the sltu~1on In thls bulldlng I am talklng about 
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(Hagerstown) all wlre glsss wmll be used. Wmre glass wmll 

only break on a dmrect hlt Every sheet of glass wmll be 

wmre giass It wmll all be on an incllne down so that the 

dlsperslon of moonlight or twlllght v~ll be dovm an4 not up 

to the sky It is the best type of glass to use If curtamns 

are put on the outslde of the bulldlng they can be 

prlnted in canvas so that they camouflage vez- y well Inslde 

of a bulldlng I have flgures now that show that complete 

blackout can be done in a modern bulldlng for 27¢ a square 

foot. Bulldlngs should oe deslgned wmthout overhanglng 

roofs an~ wlthout any interlor ~ells. The old box well con- 

structlon such as you 1~ve in the bulldlngs in %~ash~ngton 

is extremely bad because the pressure from bombs is con- 

flned. Multl-story bulldmngs are bad Two story bulldlngs 

with one stor~y underground are good v~th preclslon machlnery 

etc on t he lower floor The lower floor can then be a seml- 

bomb shelter. 

There are two klnds of bomb shelters - those for a 

chrect hlt and those for everythlng but a dlrect hlt. 

Those in France havlng been of the second type There was 

a very interestlng thlng in the protectlon of a factory in 

France. The factory was very valuable and ~nportant They 

built a dummy factory, lint ~t br1111antly and olacked out 

the real one. The Germans bombed the dummy factor~ successfully. 
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It is necessary to malntamn sanltary pumps runn!ng and in- 

terlor factory power plants so when you want to black out 

all your street and exterlor llghtlng and when you wanted a 

complete blackout the power system could shut the street 

and exterlor llghtmng off. 

Q. Is there any Indmcatlon that the Germans do have 

an efflclent super charger system ~ 

A. I don't thlnk so. I th~nk that all the forelgn 

countrles pay more attentlon to altltude and welght and 

probably all of them baslcally have better deslgns than we have. 

Q. What goout Instruments and the idea that a certaln 

percentage of German planes do not carry !nstr~uents 

Not true Have never found any plane wmthout ~n- A 

str~nents/ 

Q. You indmcated that our factorles -- our defense 

factorles -- should have independent porter plants That 

would put a tremendous load on our plants to turn out these 

addltional unlts Don't you thlnk wmth these net works of 

power llnes that that would be unnecessary in thls country 

where they are all hooked up. 

A I dldn't say a second power plant. If you have 

a net work properly deslgned it is two sources. As a matter 

of fact you know the effort it ms to put a central power 

plant ouZ of commlssmonand, of course, mf you do thst, your 

net work is llable to fall do~q and in an emergency it 

should send Its emergency source to the factorles and not the 

residences. 



Q We see in the papers that conslderable quantmt~s 

of kmerlcan avmatlon equipment were captured by the Germans 

in France. Have you any ~deas of whether any large or ~m- 

portant quantltmes were taken in that manner¢ 

A. No I can only glve you my un4erstand~ng. I 

have learned from some former members of the ~rench mlnlstry 

In thls country that in general there hasn't been any 

ramdlng of that type of materlal As far as we can see there 

isn't a gre~t deal of French equlpment belng found ~n the 

attack on Brlta~n. That is what we learn from reports 

I understand a lot of Brltlsh bombs are belng used but that 

Is about all they have found. 

Q You mentloned when the ~rench were analyzlng the 

German motor captured that they found certain evmdence of 

certaln alloys mmssmng In the manufacture of that motor Can 

you tell us what they were mlsslng ~ 

A. Yes. The Germans are short of all of the ferrous 

alloy type. In other words, take chrommum. They haven't 

any sources of c hrommum. All of the ferrous alloys not 

indlgenous to Germany are problem items. Chrommum, nlckel, 

steel comblnat~ons were forced to be substltuted In 

alummnum they are all rlght, magneslum excellent, copoer bad. 
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Q. (Unable to hear questlon) 

A. No It Is understandable You can crltlclze 

somethlng and still reallze there is a good reason for 

crltlclzing it. Fundamentally it is imposslble for govern- 

ment procedure to dupllcate the latltude, the shlftlng of 

responslblllty whlch Is posslble in commerclal work Now 

the French came over here wmth dellberate dlrectlves that the 

equmpment should be identlcal as the Army's in th~s country 

French statutory laws stood In the way and also there were 

Amerlcan statutory laws that stood in the way. If the 

commmsslon in thls instance had wamted until the French 

Congress had acted there would have been no French pro- 

curements .... Prlvate industry should step out and do 

thlngs whlch are utterly out of the questlon as far as govern 

~ental actlv!ty iS concerned so v~en you come down to an 

honest appraisal of the facts you have to admlt that prmvate 

mndustry can do throngs t hat government cannot do and vmce- 

versa. If each one ful~fmlls hms part you get your over-all 

best results. 

Q. Can you tell us how much of the French amrcraft 

production ms now available to Germany ~ 

A. That ms a questlon I cannot answer. All I can 

say ms that mn 4&scusslng that questlon ~vlth former members 

of the mmnlstry they have stated that there msn't much. 
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But, I have no basis to elther accept or reject that state- 

ment. 

Q. In what way did contract procedure impalr production - 

yoamentloned that that was one of the dLfflcultles. 

A. Proflt llmltatlons, the lack of gettlng contractu~al 

procedure with respect to llqumdated damages, prevented French 

industry from stepplng out and expandlng. Prlvate capltal 

unllke government caoltal can never make a mlstake -- 

to make a mistake ms sulclde. Government capital makes a 

mmstake but the taxpayers always come through so things 

whlch in the government side of the fence - I say this mmm 

wlthout any pressing of a polnt - although It will seem un- 

reasonable from the contractors slde of the fence -- are 

really because of lack of understandLug of the other fellow's 

problems What can be s detail in government procurement 

can be the sine quo non of contractor's polnt of view and 

this is what we are going through today in thls country. 

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

politlcs. 

Q. (Did not hear the question) (Pertalned to trouble 

v~th the communications system.) 

A. The communmcatlons system was never put Into really 

operatlng condltlon To begLu w~th, even In normal France we 

would call it a bad system. ~hat further made dlfflcultles 
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was the fact that they were preventmng flfth column 8ctlvltles 

and ~less you had government permlss!on there were a great 

many th~ngs you could not do wlthout that oermlss~on 

Q We are all interested zn the ~roblem of olant 

locatlon from strategzc vlew polnt You were speakmng of 

your new factory in Hagerstown I understand that it could 

not be located adjacent to the present factory because of 

llmmted space Vould you grove us the factors that would 

cause you to locate mt ~gnere you dld -- ~hat are the elementary 

factors in plant locatmon ~ 

A. That questlon is a beauty i will try to answer 

mt reasonably and yet i can't do justice to mr. I would llke 

to start off thls way. The Ar~j has ma~e a map of what it 

chooses to call "strategzc areas" or what would be better 

"areas that are not strategmc". You can't bumld in it That 

map except for New England is llke coming in from the border 

of the country a certamn dmstance and drawlng an area Ex- 

Dermence mn Europe does not ind!cate that that ms a true 

~nalysls Speaklng personally, I would rather work in a 

factory rlght on the sea coast in North Carolina than ! 

would a factory in W1chlta, Kansas. In Eurooe no successful 

or mamnta~ned bomblngs ~ame from a sea base. Carrlers are 

very vulnerable and not entrusted w~th that type of mlsslon 

Therefore~ an enemy wlth no land bases doesn't operate very 

successfully. On the other hand, if you v~nt to assume 
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that he can fly from Europe to South Carollna you mmght 

3ust as well be there as V/ichlta So, looklng st the new 

Hagerstown plant. It hapnens to be inslde the strateglc 

area ~ust inslde is all, to be sure, but actually it is a 

wonderful locatlon from the polnt of vlew of protectlon. ?e 

have a factory mn Long Island, I thlnk it is wonderfully 

protected, i~ny people thmnk "what a terrlble place you 

have - water all around." Can you Imagmne belng bombed 

from Long Island Sound, from Sandy Hook where our fleet Is 

in evmdence. If we have no fleet I don't thmrfl( it matters 

where your factory ms so from a practmcal realmstlc nomnt 

of vmew the more you thmnk of thls questlon of locatlon the 

more complmcated it gets. I can tell you a lot of thlngs 

not to co but not so good to tell you thmngs to ao. To 

locate from areas may look flne from a ~ap pomnt of vlew but 

you run up agamnst dLffmcultles of operatlon There are two 

klnds of factorles and for one the problem is relatlvely 

slmple and for the other it ms very complex The fmrst is 

a shadow factory where you only produce -- those can reason- 

a~ly be located geographmcally ~th certamn llmmtatlons but 

factorles whmch ,have to engmneer productlon as well as 

build it requlre totally dlfferent types of locatlons. One 

thlng whlch would upset operatlons in tlme of war ms for 

people in Callfornla and New York and ~uashlngton and Atlanta 
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Georgla to have to all get together on short notlce to 

flnd out what to do about a servlce complalnt. In other 

words, you have great laboratorles, fountaln heads of many 

mmportant englneerlng act~vltles. It ~s very convenlent 

to have enolneerlng personnel adjacent. That looks silly 

from the West Coast polnt of vmew and If you knew the dlffl- 

cultles of manufacture on the Vlest Coast in respect to that. 

So, if I located a factory I would want it conven!ent to 

Langley Field, Dayton, to l~ashlngton, D.C., Naval Aircraft 

~actory at Phlladelphla, great met~llurglcal centers of the 

east where in two or three hours I can o eta plane and get 

to my destlnatlon or where I can work closely with 

suppllers and representatives because, taklnF an a~rplane 

englne, about 70% of the work is 8ore outslde of the factory, 

Pratt V~nltney 50%, Wr!ght Aeronautlcal 35%, Any subcontractor 

can shut you down~ when you flnd you are uslng hls shop you 

have got to keep up a productlon program control. So, I 

repeat, for an engineering orga~_~zatlon which does manufactur- 

ing too, you have got to conslder operatlng factors, from a shadow 

polnt of vlew you can put the factory a lon;" way off because 

your englneerLug ms taken care of by the parent. In France 

the parent en~ineerlng organlzatlons were close to every- 

%hlng and the shacow factorles scattered around. Thls problem 

is so complex that I can only blt on a few hlgh spots. 
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Q. In your travels through France dld you see any 

other defense in~ustry affected by - - - (unable to hear the 

rest of the questlon) 

A. I thlnk it is common knowledge what haopened and 

the attltude of the workers is very clear. In the case of 

the S.N.C.M. factory - government engmne factory-- the prevalllng 

polltlcs mn the House of Deputles was communmst~c Men were 

hinted under clvml servlce regulatlons but no one was hlred ~o 

wasn't a member of the communlst party. The resultlng sltuatlon 

was very bad. Men had no control, management had less, 

workers ran the shop. When Pratt ?~itney trmed to run type 

tests because of ~rench need it was agreed that we would work 

two shlfts a day. Thls was under the Front Populamre The 

englneers went over and proceede4 to run but after about 

four hours the power was suddenly shut off Englneers went 

to operstor and sald, "We are runnlng tonmght"and sald~ 'q~y 

shut off " He was told, "We are only runnmng on one shlft " 

"Here ms the dlrectlve calllng for two shlfts " "Here ms 

dmrectlve from Labor Councll cslllng for one shlft " Englneer 

in charge sald, what can I do ~ That occurred to Pratt V~hltney 

in the government's own laboratory. 

Q. %Vlth reference to the German raw materlals, ms 

there a shortage of tln wh~_ch affects the babbltt metals and 

have they any substltute~ 
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A. I am not an authorlty on that, and I prefer not 

to really attempt to answer except as far as I know there 

is no substitute for tin as a metal. There are other barring 

metals but If you follow avlatlon engmne practice in Germsuy 

a little tln is used along v~th lead Those are the hlgh 

barring metals. 

Q. (Could not hear questlon) 

A. I will use the Army as my authorlty now. I went 

over w~th five special observers of the Air Corps and ~he 

it seems to be the oplnlon that the German and British 

bomlngs were equally bad at the start of it German bombings 

have gotten better The bellef exists that the Germans 

have an improved hlgh altltude bomb smght Some people are 

• eglnnlng to assume that they have worked out a oomb slght 

Word spread around that they had gotten it from Russia 8nd 

Russla got it In thls country. The value of rumors is 

pretty low and I don't vouch for any statements -- I merely 

give you what I have been told. 

Q. (Did not hear question) 

A. Not after the war sltuatlon 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 belleve that is one reason why the tri~ls are now being 

held. People placed qulte hlgh in clvll llfe and industrlal 
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llfe were not prepared. Certain moves of factories were done 

on a moments notice The French people believed that one 

French soldler was as good as 2 Germans They belleved the 

Maginot llne was their Atlantic ocean. The French c~mpalgn 

was supposed to have been defensive. Gamelln is an apostle 

of offensive warfare. Belgians had no plan, for the French, 

no contracts between the staffs. Put through the little 

~glnot llne. Oanelln still felt he could hold that llne 

~th the French army but when he took his best troops under 

pressure from England to keep Belglum as a buffer state, he 

pulled experienced defenders of the llne and failed to 
was 

dlscount that Germany/proflting by previous campaigns through 

Ardennes so German sol@lets came through, well equipped, in 

quantities against second llne reserves The result of that 

whole thlng v~qlch I have only put in its broad scope is 

that he had a plan but departed from It under pressure w~th 

disastrous results and, secondly, he Underestimated the 

enemy, as does everyone. 
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