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Glentlomen, every vesr im She pret we hove been walking zboct the
sviation Industry. There bas been 2 lot of guessing w3z to whet ve might
do if we wore fsced with an emergeney. We rsre in a lob betier shupe to
talk rbowt it now Locmose due 4o the foreign bueinesg thet woe come an
here in the Togt yesr, the exponsion progrsu of the Army thet hes ‘rken
glsece gince last year, and the Forelgn business thoy 15 in the air rrght
nowy, we are In what so 2ight call a rebearsal for < war end 1% ' 3 broashi
aub & lot of things.

Itd Like 4o cwart by givieg & rough Lles of what this indvstey is,
and whet i{ conslisits of ob the rrecendt tome. The Pnrlish use a term
Pairframe® whilch is & wury good way bto dislaonguigh between the alrplone
industyry rod the aivfrese Industry. The sirplene i1n ustry includes
everything thet yows o maks up the a.rplane, the engines, “ropellers, eice,
as vell a3 the stractural vart of the plene itsell. They use lne iterm
sarfreme to degipnate th.t pwrd of the airvlene wsuslly bild by e plone
warmfachorer, bhe siructursl pard, complete legs the eng'ne, proreller,
sharter, geusyabor, end such thinys o8 thats We b ve in the Unat 4 4 tes
now, 1 mejor comperdes msmufsobturing elrframes. In v ditlion there re
sbout & compsnies of less prominence. Generally ine  10¢ aguis ing line
would be the compepies of 'uate zowe slze thel heve besr any, wilitory
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business right clongy tney would be the 14 compsnies, nG thoss conpnies
that hore been colng largely the gmell comsercaial type of zivyplune w Lld
be the less prominent ches, This carecity is diswributed over the countzy
on & Basys of the wanuPecburing laciliticg. Teling it ez aclive floor
spave 1o ovalleble, Unlifornia losde with 409, Bew Yorz 23%, Harylend 1.9,
Bashington 7%, Xanzes 4% snd ten other st beg distriladiing 129 swmong them,

The spones are weh morve concentraved in the pemafzobure, There are
only 3 major compenies, in fsov ac the somendt you might ay theze are only 2
Bayor compenies, Pravh & FThibtney ol Revtford, Comm., =nd Wright leronsuiiesl
Corporstaon ot Foloreon, YedJ. These tvo compenies up to now heve supplied
prochically all the enmnes thset hemve bses uzed an “he wilitery business
in this cowmtey and & grectd many in other counlries. The i1llison Tnyin-epw
Ing Company ot Indisnepolis, Ind., is mow builling o very lurge, very -ine
plend and wiil be In production vory soong 50 ®e Rey fay hire are three l.rge
conpanies and alse 9 less prominent companlss. Tnr Zess promument comp.nles
have been serufecturing engunes Jor brasmng wno cornersisl plones ss .ell.

The engine munulecturing capacidy i~ disuributed geographiocallys
Comnectiout has 2835, Wew Jorsey 328, Inliune 179, Bichigen Li%, Peoomsylvania 64,
and the rensinder of the coundry 3%.

Then ve get down Lo propellers, For gsars we heve had one source of
propellers, Hsmildon-Stmnderd. Futhin the lagi yoor sod half the Curilss-
%right Propeller Dovislon has wode rapid surides cnd 1s nos producing s
grest momber of propellers. These two propeller co ~anies make at leosst 90%
of &1l the propellers weed by the Froy znd Havy sod sost of the commercisl
stuff, nob counsing the smell wooden propellors and things of thiid wype.
Connectieut carries 708 of the papeeiby snd Bow Jersey 30%.

-



& qf‘?““ "o
5
k=2

o

¥

Instruments sad sceessories nre &lse rether concentrated, tho disteibie
tion being 808 of ihe total of all instruments snd socessories in the How
York metropoliten srea, thoi 18, in Sew York -nd ¥ v Jerseyj -nd 20f senticred
over the gountrye

bt the present time we sstlmste thoi there sve ehoub 45,000 e:ployees
workisg in the sirframe industry. There are obout 15,000 in she engine
industry and 5,000 in the priscipel acceqgory nmnufcuurdng 1B USTEY, oF
sbout a 62,000 wotel, Abowt # year ago we checked this up sgain. Tnese
figures sre rather roush boesuse it wepherd H5 Jer them exoct el thrt lime,
but the estaimale was 36,000 totel, which shows thst an ¢ year we lhive
exnanded aroumd 408

Bs en oxanple of the repidity of expsnsiony in the spring of 1933
before the foveign orders hit ithe zesh soerph, Lockheed gelting some and
we gob some mnd this soomer Freumee bought some from us snu from Dougles,
there were 9,000 people suployed in the aireraft industry in the Scathern
Califernia Aves and 1m 2 yesr and half thet b s jumped wo «<2,000, vhich gives
an sxarple of how ceiesly whe industry can expend . nd assinilsie poople.

4 yesr ago in fnglend the cirfreme -advustry wos smploying 15,000 psople
ané thel was sfier they hod hod three rears of bullde-up. They bop. withuin
three months o ineresse to 60,000, ¥e heve jumped in 2z 1itils novs time
thap thet from choud 72,000 %o /5,000 in the .cme division of indusiry.

Lagh July Secretery Johnson cslled s meeting hers of the peopls from
the Bevices znd ropprgentatives of seed of the seropeuticsl indusiry, with
the ldes of dAlscussing poseibililies Ffor expansior snd alse for weoveloping
8 yerdstick with whieh to messure produciive capeeity. ifter & provt desl

of diconssion, it wes wot & uneniuous opinion, but the most reesonzble
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thing sesms o be pounds of girfrasme per sguare foob prr yarr, The engine
componies use horsepower per veay spd since the enrines run 8o much per
horsepower 1% comee Lo the sane thing. 8ueh ¢ ysrdelick :5 re developed
here cen be appllied, bub it will a~ply anly bo -+ largs produciion. e
consider large nrodustion in the siveraft businese on ithe .oder I w conle
hunired, Sctunily, there xem®™ 2 vont zesl of «lfference betvesn one
hundred snd dwo bundred iz the tame consnmed to construet the unit  wentity
beb there s an a-precizble fall-off zfter tvo hunarad. ¥e fine very litile
difference up to two hunured, snd the fowr hundred snd pix nundred sre elso
st the sume point of our construction.

Thiz yordstick worlies »ith sverything. I3 1s very rough. It will
vary vith the type of aarplane you sre builiding beonuse you an pro .lep nore
powmdz of 5 sisple wrsiney per yesy then you can of 2 lorge bouber or {rsus
port. The blyger the phip snd the more antricste, ihe fewor pounds pur
aougre foob you are going o build. It will vary with the degres of t cling
neturally. Thei ¢ill reflegt Szself in fewer bPours per horsepover, The
detalled designebality of the individusl memoasiurerhss & profoun. effect
vpon it beesuse you will find thal belween one compeny sno another there wsy
be 4% alfference in vhetd spmounds o ihe same airplene zerodynacically wnd
girmacturally, the difference beipz in one person peying ¢ great el of
attention to the developmendt of detell and designwhaich sre suscecitible to sasy
production and the obther neglecting it and lebiing houwr pale up acing vhe
noecessary things. The sbility of the conmlecliurer ond hus post eup rience
will hove z ogpest deal of effect uwpon it. The exporience ith thed periiculer
type has & very grest effect boesuge If vou burld s thotsand of them; pul

anvther couple hundred in snd they o slomg like so smch speghetiy becauss
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avery san has been trained msnd if you wazch the oclznes belng Waili et tosd
time it 15 like the old "Four Horsemen® of th: Hotre Deme beanm. They 21l
move Logether, no lost mution,

fnother lmnortant zlem is the shop morale, I the men in the shop
ave comperetively heppy and inborerted and like their job, it is surprising
how meny more tlmes thep cen hil something with & harger then .f they sre
sour eboud 1b. f31 of these things, and possibly pany othors, w.ll effect
the length of this verdetiek. Io fwob, when ve =ere discucsing this ysrde
gtiok T told Genersl Zracld T thousht be shonld ovoid even “oinking ~hout 1d
8 & prece of wood 36 inches lemg, bul sz 2 pleee of rubber ihet aight be
30 inches long end ageln might streteh oub o 42 imches. It is @ rucber
wardatiock and not & smisromster. But lakimg into scoownt W13 ol those atanms
rg fop s possible and soplyineg the ruvier yerdsioek to txe ludustry we geb
some sort of things 1like this,

Te took this entire expansion program of the irmy o checked 11 back
bere &b the Chieltg 00fice snd streightened 1% il out wntil tae various
types bove & rondonsble relation one bo ancther, so the number of ire ners
a8 in relation fo the nwsber of arsvers :ad bonbors and shatnob. Then by
takine the elirfrome welghis the totel progres wes sdjuciteds be Tind that
the weight of the svorage sirframe for the whole progras ls 4300 pounds. The
tobtal productive sres of iz primsry semafzeburing ladustey for the silzvery
group is, by agiual checkeup, 5,000,000 sguare i ehs This zrea dces not
include the svea given over to engineering and offices and suchy but L.t part
of the shop spplisd to provmetive operstions. %o hovs esdtin ted zs Lo the
mvmber of scusre feet re wired for eoployess ik woriouns rocb 1ies aud sar ous
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set.ups,. Thers is & yrest desl of divergence of opiniong it runs from 60
scuare feeb, whick is some people’s idea but I think is too optuiniastic, up

to 100, which I think ig vessimistic. ¥s find thit 80 scusre feet, using e
go-called three shift basis, which setually amownss to two sud 8 querter tines
the pumber euployed efficiently on your f9rst ehifi, 1s chout ths best cverage
mossible, Thereaforey the mumber of hourly poud procsucuive swmplorees lhat

oz be employed inm the induetry iz ido present capncity is 62,500. Thrt is
in the sirfrwe indestry slene, Inzzruch op hourly poid emproycss, the prow
dﬁ%@&ﬁmﬁéﬁ ag & prouy, will reorosend avproximetely 80% of the total
mm‘i;m‘f, in round figures, 80,000 euployess wn the Inmstry -8 ‘% nov -tancs
without more than slighlt eypmusion to straighten cul bottlenscke.

On that baeis, the airframe ludustiry is now ~or¥ing, even % acceler .tea
produetion, st nob more then 50% of the csomeaty. &b an average of 2,000
hours per yesr ner wan the productive grougs could pubt inm 1.5,000,000 acurs
per yesr. &lso,; by vveraging sll of these, s far o possible, we belisve
thet in lsrge production, sgaip Yoo hundred or =more vnit , e can build the
plones of all types b an aversge of lwo ond ope-helf mep~hours por pound.
Theyefore, the produstive capaeity of fuis particalisr mroup sould be
50,000,000 pouncg of adrfrone per yesr, or ten pounds of airfz;g PET G OETER
foot ney vesy.

I heve figured that ssue thing on doller wolume an » holf dosen bebes,
ent 1% zlways comes out nbouwdl fen »ounds pur squsye foot pry vesr. The Lotel
capoelty of thas smilatery manuacturing wuncetry s 50,770,000 pouncs per
year snd the verage elrfrome welphs bebtween 4200 nnd 4300 pownds, The ndustry
sould produce, with the existung gspeelly, 12,000 erulvalect wversge sirframes
paY your gy agggma’ia of 158 in soepe mpby, which is rers-nable, -sededie
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el sbout 1,600
%z&mimt% gm& parbe. There 18, in addibion o the ares
represented by these 14 mojor compsnies, sbout 800,000 sousre feed ses.iored
arsand the couniry in the smaller onits from pousibly 30,000 to 100,000
stusre feebs Such mopulzelurers 28 ¥neo, Byen,lecches, none of whom uve
done sny a precisble spownd of mililsr works IF 2% it sssumed th.o ihis
ag ausnlisry zmm:ﬁmmrmg

space could be usedbe support che main industry, or in ite own right for
legpeomplionted trpes of wdrplanes, with the sume efficiency, 1t wouldd ine
ersase the acbunl ouwbor of olapes thed comudd Do rvocaged vatidk wosent
faeilities o sboud 2,000 anc the equlvalent plones Jiglrabuted =25 spere
werbs would increese to aboub 1,B50.

Taking the mvernge sirplene sgein ss g unidy, 1ty ross veagnt is goung
o be 8,500 pounds. The average powy loxding for ihl- enlare group is &3
prands bo the horseponer, #o we need 1,000 horsepower per aversge plune.
The totad horsepower veguived for the 12,000 cirplsnes por yeor would be
15,000,000 horgepower poy vears 1P 1z customery to allow 50% spare engines,
which 2038 tnmvesethst to 18,000,000 horserover rerulred per yesr 4o power
the airvlanes bhet could be produced. Apein this a'onld be incoeczed by 150
to 2llow for engine epare puris, which of course tske mamuacturing faeilie
ties, so we would weed shout 21,000,000 horsepower based on the normml rete
of horgepossy of the sngines esch voar.

The SeronsubicdlChanber of Oouperce hus egbis.wed 8o % Lhe towal oseosty

of the sxisbing produclaive ares, when ~roperly tocled in 1le enzine seymdisctbur-

ing pord of the alvplems ndustyy, coull rodvee §05,000,000 in ~cles volue
per veur. The engincs produced will swerege «bouwb $1L1.25 per horseponer 8o
wEFom



that the snousl gepacty of the engune menndacturing in wetry is sow
shout 12,000,0 O horsepowcr or suly oboub 8% of the comausity of the aire
frome mepufacturing industry md tosvefore “% oir ady vepresents a Povilew
necie ﬁ '

i 5 vesuld of the fovrelgn buriness Lhed has bren ~l.ced or iz c.nisme

sertain

risred, fwm of the large wsugine cospamies are plunning end have now uncer
conpfruchaon, sdditions :‘w their planks et 111 todne the caprcldy up to
shout 24,000,000 horsepoudr ver yewr within eight romths. Due o the sawe
causes, most of tre alrfrveme mesuicriurors bayve conbeaplc ted, or Love un o
consirwotion, sxpunsion progrems of thedy own, so by the time we geb to the
ot vhere the englue peopls hove caught up ve sgain will be shead of vion.

favthor essentisl reasom thet the englpe is due to be & bovileneck is
that itlekes & 110 evendt Lype of set-up oubicely. The fuclories cre a
118l howfer to build snd the eruipment is very JiPficdi &c et end sostly
ﬁMiﬁ&w Fepthednore, the sen sust be higher skilled on “he aver ge than
they need to be hin the sirfrume business, so toab 18 2 celinite dravback;
and I Belleve thes he engine, propeller, instPusent situ-tion i3 the bolilee
neek throegh $hith ve will wRasure e weldy, not the slirfreme in cotry Mich
sen expand tresendomsly without a great desl of troubles I luve rlvesdy
shobed how repldly we expunded -» the ween cosst an & shoct tims,

U Bow 1 we gt indo the war, or vhen war hifts us 58 b wmay, we bave gob

o z:x,gxmd ell Teellities iremendously sud do co LBet forze o e cerioan Lnings
whichy in sy apinion, will Lave to bo dune, Fired, ve «ill % ve lo freeze
design. There oan be no changes in mid-atresm, The [loms yov have as &
production wodel toduy are the plems you sre goimg to “we bo Leep on wath
right then. Thers is goinz o wve to be & determining w~divm, 1% ls prowebly
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done alrosdy ¥ beliove, s o the vendity thet #11l be zecuired of ilis
Frozen design. Hexbt yov ars goine do bave to Ifresze p rsonnel, snagh ip
probebly sore ALffiendt. By that I mesn that everv orgenization will
bave to be frosen »nd snch rules and reguluotions or whslever is necessary
mafle or done to provent migration from plsud Yo plant for individuel
adventage; to yrevent one coppeny from svesling the obnerk? men thst
they seed to do ¥his and thab, snd thel gocs even down $o tue parsoennel
werking wn the bench, the young fellow »ho has -aly three or four zonthe
treining. I believe it would be very ddsestrous for swplovees of the
factories o enlisht or to copseript thenm because trere is & much gr aber
supply of compem Podder snd msyeters snd gun eorriers in the world then
there is of roople who ewve capeble of doing the type of sork Jeranded.

I red en article <hich geid thad in the last wor it oz sstimated
that hueres w re sbout two ond & helf veosle rveculired in she mennizgtuvring
industry ser mem on the fromd end by now wer hsz become 2o nechauized
thoet pe will want seven oy eight people. ¥e contt regulute unter such
repulations as the Tagner fct, the felsh Hesley, and ¥z es 'no Hours o,
3% would be 'mpossible in the dlwe of wer, I think there voul. be no
troable sbout thet because it would be aluoed subtomeiic, It wouldd be
eagentisl thet ilers be 2 rigid conirol of maierizls end parlsg oy some
sert of & Joint board, cthersise the firsd fellow thet gol an order would
try to order vy =11l the parts he needed fur +the whole program nd go sould
evarybody elpe apd 1t would resuld in 2 completely chocked supply wndustry
and nobody would be gebiing snyihing., There is golng o huve to e s
gomolebe regulation of the flow of all avallsble punioried 8t sugh 2 rele

thet wll plonds css work wnlforsily snd ressonebly. This 18 znot scing to
 a
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be szsy nd we sre not golng to like 1b poebably but 1t is sbecluiely the
only way 1o norik,

There will have to be & developnent progrum to go along with loe [row
Inetion progrem. You connob permil cach compsmy to 2> oubl on 1bo own
Inftiztive sud thet Jevelopeend program will heve to o o 2t of tke originsl
show snd cnrrisd on under the same condrol.

fnother tning thel iz very laporiant, I belicve, is th i the aessat
orgenizations who ere well souspred @ nd sho sre thoreugbly conversent with
the nroblems be expanded rbher than seiiing wp < lol of new s.0ll sroups
Iii%é&er end yom to resch the reguired capaciiye

Another thing that will have to be Jdome and bhic i the bonghesh talng
af 811, is %> keep the Zrmy :nd the Hovy snd the CAL from trylng to saw cach
otherg jugelar wein. Ve had o good sxmaunple of what cen be dome, cn. thrse
ways o do 1%, cemomsirated bore in the lagh three yesvd in England, Cerany
and Froucts

In France they had shout Five or six yosrs sgo, probably nore alrplenes,
vory good aivrplemeg; for the Lime sud & begluning of the oesd wanu® oturing
orgeniszation thet exisbed becouse they wers -wilaing the mopey in Yo keep 1t
healihy. They declded to mitionsiize 1% winlch was doneg, and then Lhere rus no
lncentive for suybody to work. Undor the condabtions any *i1me lLhey didnts want
to vork they stopped and plonified in the plants for & comple of wmonths and
the regult wgs thet Pronee was csught ot the tme of the Hunich erisis with
practically no proifuction, no industry, wnd no plante thet ¢ re any _ood,

In Enclond they used the system of shodow pleats. In loing so, s you
21l inow, they bdook asubomobile ecompanies nd et then up to do cortein opere
ations or make verizin types. An excellent example of thot «us the plapt
built by Rootes ot Speke wiach iz up nesr Loverposl, Hr. P obes ls 2 nunber
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one men i subomobils production in the Bridish "unire omd ‘e is o very
energetle, vory Mine zentlemuzn. He wos guven this job slmoed F~ur vesrs
agaj to go shend, put up the plamt and budld line-ups vhich were Just then
in development in smell wroduction st $he Braisbol Componys I was in has
plend just zbout s yesy age. He nod been in operabron et tnet time for
three veurs, thet le it hed been thoee yeerr sinee ne was given unlisuted
finsnce preetically snd every possible effert 8 Lelng put behaind the proe
fuction of alrplanes. They koo one glrplane just choub ready to fly.

The vilant way megnificent, ¢ besudiful plenty it covered zores ond
acres, snd conmbsinsd 2 lob of couipment. They hed many poople working
afber 2 fashion and they hed hundrede of ziyplcnes seotlered all ver tha
place in bite and psris, but the bits and poris wouldn®l come togelber and
nake wnits, The todiogidley hod wms aubtomodive type tooling. For inst nce,
to blank ont 2 running budkhesd teozy bad 2 Qe tB % would cost 1% least
$2,500.00, Uufortenocely, however, the variations in the cheed pauges in
Eagiond sve moch worge thsn here smd vhen they had tnese dies set up, there
ang one for svery bullhead and one for every plece, milliong of Lollears orthe
they bad them s1l iined up and sbarbed to wske then, The shoelt variation wag
such thai Phey would get o 1ight sheel and 1% would arinkle .nd they =wold
have to finish it by hond anyhow. The Forming ales, the she.ring Jies, gave
them zo much trouble they weve cubling oub the thin s by hends I 53 wee I
gould oquip cur emtire foobory at the cosdt of thelr besm {is%en. wing besn
Heo thery had there Yo Build these plenes.

The reason For this wes thol the alrplape induswey wold nod pornit them
to Jrelt nen from bhe seronsuiical industry to oversee this work because h .
they ione zo they «ould have delested tre _encorsl prineiple of this shadow

plant plaaning which wes bo add to snd not {uke from whet they alresdy hade
i iom



2o the avlowobile vooples wenl % the thang asz they do in lhelr pleuts
in terss of bresendons ~usndaibies snd they b d buald dhis type ol ol and
it just simply wes nov corking ot slds I wes s.en et Drdistol ond they ecre
doing & very much bellieyr job bogmure they hed added s big plant, a shadow
plent, goviranest cuned bul cumtrolled Jur-ctly by Bristel, bto covk che enzane
plint and the frene plont with the net result that bhe lamt was opireiing st
g very hugh officiengy beosuse it hrd been sn expension o. vhut cegenised.on.

Up at Falvey planis they were in snether mesg aml praetically cv-rysere
you went they wers in acuwe sord of & wuodls or mess, obere they had taken
wnlimited funds, peopls vho sere fine productzon peopls bun Jidn*t kuov the
1ittle tricks of the trede, wna wers strllst complebelys Jetually, l=ob
yeor Znglend wus not produsing mo.e then 7350 nlsnes per mondh «£Hr @ threew
yrar build up peried. at the present time They are up 7 cing b B theus-nd
because they saw the Iigkd and reorganized =nc -ubl move {oree benind -ud a
lot of these wlvtakes have been co-recbed and tuey ave really builaing boat
& thounsand pey month.

Spreany exponded the existing Taexlaldies aso they hind very much less to
spend end they wore worklng uhder a ~.iner severe handicap in one say, but
ther bhed enother sdvantage also. One of the diffieunlicrcg they hed in Inclond
wag thelr enginesyring vmron, which stdll fonctlons zo qerfeesly in time of
gnergeney thet 17 pom send un for o sheed metal sorker they .ight »end the
pluzber because he belonged to thub umion. In Tact Bere they .cve, right
after the epsrgrney, overybody exclted; they still hat sandbage pilled up
around the sonuments sud dltckes dug in the perk, w! valking through inds
plond ab Speke I saw smoke coming oub of the nove of one of the fuselages,
T sabtomatleslly ren over, thoughlt 1t .&s on Ffire-thors we o four fellows
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pitting in there ssoking olperoties -~ in the niddle of an zirplene factory,
in the nlddle of the worning.

On the obher hend in Germany there sap none of whtd .md they w.re adle
to do sithout » gfpictions in vegerd to the spplicstaon of lobor 4 thwe
vardiculer Job on hend. I don't sean by thot thet T sow the slishbest
evidence of forsed 1 bor In the fecloraes, in fachb I sew roribor the opporite,
Then in Heinkelts plant, I csme through the ¢ror of cne of these hmge assenbly
buildings, =nd someono is a corne? begen o whisile apd them Mive o nore
jodned «nl by the time I got inb: the plant cverybody .os singing at the top
of their wolces sod working. I Xnow shops uell eavugh - I could <81k 1m
sy shop and tell by the noise level sud general feel whether the plaoce s88
hoooy or nobe I ooudd tell these people wers sorking beosuse they liked it.
They had 21l been put in jobs they liked and Titced in,

Abeut three yvoers ago Dr. Thiedermnonn 4 who o g the job of the expanaion
progras ln Germany came io this counsry and I vos :ble oo snead & couple of
deys with bim ond he zave me Shelr slsn of exrauaon sn’ & grest Teal of
inforsetion <boud thelr gevorsl seb-up ~nd how they were duang twe sxdlculer
job wmaz the expunsion of the orrsonnel, He b - loken —srwous typrs of poople
and ron them through various oporcirons ond schools o . out sh & type
of men gould do certsan vork besb. Thoy Lad -t such co expension ‘hrovgh et
the Junker olemd thod in three yesrs they wend from 3,300 employces Lo 78,000
and wore working very ¢fficlently. The Bessor.chmidb pl ot ocd been baldang
a susll commerelsl type of sirplane and then .ent lato parsuvors. Thsy developed
farad t&e.ﬁﬁﬁa@waahﬁii%-glﬁn% then they built five olhwy Meluries one u2lib &
part off hers sund there from the oriinsd %%@%@r@amiﬁ mland and put thom

inbo these plonta, They sonufzetured the tools sng fixdures am “he Hess rechmiib
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plapt thob were to be used in the suxilicry pimis emd  re  uiting oub .:sb
year in those plante something like 12 to 14 Heeserschoiiits o &y They sere
81l interchangesble, sil orgenized snd sl Titiing in torether. Thot oo been
done in & "ittle move than = yeor s comitrasted with the R-otes g, cr.went in
Bogland, up ot Speke shere they Izd been tloce yeurs il hed obe sirplole.

Ve sre faced with thie expsnsion problem. In 2 wap GreTgency & ave
£9ing te Beve to expand three weys., We wre roing $o heve to expnnd sl
feellitive, our vlants, snd thet <. zetually the essiest thing of 21l, Tre
Errdin Conpemy did u vhenombnel job of exm.msion this soring. Un er »rossure
they built more then 00,000 scusre fsob of a very fine new builling from
row grovnd In shout TY cave. They, of course, coulun's do it tocay vecsu g
they couldn't ged sicel, but tasy could vrobobly do 16 In AP0 1yse Th b
ie no porticular problem bezsuze the brick and nortor sve cheap sud essy 10
get and we can always seb fector trildings bullt before we cen do arything
else ihat vo ooed %o do thos will sake those foctories us.bles. se bave gob
to get ecmapment and sachine 100lS —e thot is entarely If{erents. Liot June
we bought guiie o lot of mechine tools, I wonld sey 308 of the tools we
bought out of probably o rusréer million dollers toiel exmendlture, we picked
out of dealers? stocks, another 0% was welivered within thpee or . cup weeks,
and aone of them wore more than elght wecks, We were chegsing Lore on wone
deliverias toe other day and while ve sre not in the wep 78k, Lhlo s just a
reloarsal, bub there hwe Teen o plokeup ond eople sre bopinning to buy
mechine tools cgeln. On Lhe seme thin s T was uble %o Jeb two wnd ilree seeks
delivery in June, they say siz to elght mouths usybe, and in & lot of cases
were indefinite %we will et bhem shen we con and they w11l cout vou wusi -<he
price is st thet time®. Thet is nowy ond mechane tools cre suing 40 be one
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of the vitel Iimditstanns in expomsion for W d peiome I Lrye pund tow
woors snd proscoed Dor yeurs Wt sometbing should be dons towmaed geth.ng

a resevveir of fools snd eqwmapment buili in these slook Blaes bt woulce be
availasble in time of wryr. Tou can?t budld s Daludeghls ema 2o raghd out and
fights you esn bulld sdwplenss rospora®ly Joet Bub you can't cull. them witooud
machine tools tnd right now prachicelly 11 of the suxillissy tool co.aeity
for raputiccturine perde is falrly well allosated wnd £1lled upe Tuere isnti
goeing 0 be stresendons reseprve ~n we tre zeing o have Lo Wve ota

In spenking <boud mochine tools T sn oacy telking bout soecislilzed
soulpment, becaure 10 15 nececnary In the rropeller business ond 1t 18
negessary in engines, bus I sam talking sboubt the aivfrege business, which in
& properiy cesigmed plant, 2% 2sn®t nocessary o use speelal e wipment. Thei
isy you can use drilling mechines, lsthes, sic.) the siandard mochine shep
will do pracbicoeily everythisg vou Reve Yo do of t wb fyoe of work. The
bydraulie presges, sutting oub shoebs, ond a1l thet, ere sosy b procuce nd
in the casze of the hydranlie press pardicalarly evory company nos wsuslly hug
one Press XX and & sbasdby. A% tne diwme ve vore producing w o hundred uvnies
5 month here this gummer, “or hydravile press orked thres B-hour shifits per
weeks thod s 24 heurs g wesk waz oll we hed do run the swess Lo losp up «Ith
the entire productzon of the Pecborys I1 wovda be posslble fo run 2t 74 h urs
per gy inzvend of vsek.

Touglag, of covrde, hes ree rresees zad they use the .nnursedisie ong
contintigly. With moctd of that type of sonipment, just %o h ve 1% 18 encugh
because yor will be able to geb by =£ith a1l thse you ean de cpsily with tom
tvoe of otuff, bub ebenderd sechine tools iz vhere we are zolng to fall wown
and bresk our necks choub the balrd ponth of an everponty progran.
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He wanl bove b0 meke Jlgs o tixliresy to oxpence thoge facclliles.
Thet fent Soo lod except for one dhang vhioeh 1r the shortage of tuol m.kirs.
For that reczon we have atvenpbed $o cevelan vools toot don't yeculiss tool
mekoreg 4o build, as for o8 poosible, zad we heve foun. Wb 1 by suporamend
it is faurly simple for sn averase good meehanic bo meke jigs 11 thoy sre
deglgnsd in the beglaning sad once the Jig is coveloped 1% 13 sugy 10 rippo-
Guee those Jgs without = groow desi 2f 100000

Foy insbt-nee, wo suke & Jig bo la a wing th.i nay nave ten o twelve
gsucperding iigs.. Oul oF soch ane of thore jire comes the anel vch s
susesbled Into the final wmnge IH dsu®y nesesserr Ho sob up oull in opoce
sad earefn’ly weagure 1hy you cen trhe & wusce thal hes come ocub of o jigy H
#ot 1t wr dn sorce and en oedinearily good sechanic oim omske it auhe The tools
in genorsl for miing deleilsad paris, here yom have production o & Munuresd
or gue aro generally ool enough o o on for producsbion oo 2 b Lav ng without a
groat desl of changes. 4 forming dle -lresdy wsde is umwally .3 good fop
16,000 prets 2 100, Blenking dues sad Lhod ord of dndn: wce bhe son0 wWeye
Buy wlen you have top sopenbly flaturss yom probenly will hive %0 oo scue
work on shangiay buildetp atuff, bub thed eouldn®t ce donp wenedl lolys

Of thet whole plokure of the Jeexlities reoulred thoere 15 on.y one thang
I see thet is wery serious sod 1% is vepy cerkousy vhav iz Jhel: wre o guing
to got sufficrent mochine dools in tlme %o do ibo jobe

Bow srberials aaoddd pob Wy wnder -voper onbrol, too much oo o problom.
The alopimm company bes supelient oa - oy 0 L: doing en excellenb j0b am
spdte of the zacht thed they ot Jwmuped o by cverpoody. I re.lly be.lews they
should be complismiied hizhiy for the job they bove done. The axporamenting
apd work they b ove doms xn the Jdevelopmeni of pow alloys 18 very woeful and
their setbods are goods Hrburslly el have vot build up o seb-up bip suwovgh
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to susply all of the aluminum we would need, Dub they sre burliang up & war
reserve of theiy omm, which iz likewise an excellent Llea.

If, arain in todls raw meverial satustion, with which we might inelude
forgings snd casiings ag rew peberisl, the tobtal capselby of a1l “hese supnliers
was pooled and svporbioned cul to the arrplane mepufeclurers 1D Proper Propor-
taon, ¥ would help; bub everybogy goes oub zud “ighse for himeelf ana 1t is
going &> be a mese, I have srgued again, this being ancther pet subject, for
yesrs that we mre very negligent in theit se haven't already build up & warshouse
and stocked Li3 & wsr reserve of row zel rialsg sne merulzetured prrits. By manue
fretured parts I mesn eleciricel selitches, itne gpec &l types we uge, pipe
fittings, valves and all the likbtle mdgebs, bscause 1t only itnkes omeor two of
thoge to abop evervihing. In faebd we gov ~tuck ome time becsuse they lost &
siipment ~f acchine serews. It took us to weeks to «zke enough on the lothe
to cset the ships rolling sgain, before they found them. It iz just as eagy,
in fact men eamisr, to get stuef for somedhany in o rush emergency program than
in ordinary mamfocturing cume. 8uck » warehouse vould anot be o tremendous
expense. It would carry & well eoprdinsted grou) of mab.rrals of a1l kinds.
There 1o no gr =t chopee of it becoming & totel loss. I have been critieinzed
in this wsy by poople ssying we hed ong exsmpls of 2 enenge 1n motorial that
wald have obscleted the ziupicun when we charged lrom 178 to 248. Fe cnsnged
because it Had higher physical cualities) wse chenged ~bruptly and wsed =1l 248,
not becanse they had to use all 245 ot becanse they wanted be averd the come
plicetion of heving difVerent types § meterial that looked exectly the s me an
the shop and getiing them zdwed up. On & ship designed for 248 we cculd usc £0%
of 175 without add@ing weight. You could use 60% of what 7ou & d in estock and
you would have more than emough sirplanes to est 1% up.
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The ides hes besn ritisized from tne chandpoln® of pape~fitiin Stau
walves shich would be obeslete, Of course e wordd nwwe nowr Linls, Lub o-
oline flows throwgh them b zswme ond In werwines would do 80 Jush o8 readaly.
Ye cob an owder for &, many planes - L7 we hnve envrged abead on
materael in the bue-v of $.mes here vhen the mrd ris? szlegmen cre around
begging us bo give ordery, instesd ~7 us besping them Lo come . 50 ¢ cam
give them scme orery 58 ve 4o nowy in the West of times (o will b v te
wolt ot lecedt threr monlhs 4o rot enoush soteriel 4o oborxbe In sooe cages
it in ruch mere then flmd.  How i€ thed otefl wore in ctock ond 1F we hed
slracdy frosen dosiom, we goul- draw thet oub amd dhe nexl time o gob an
order from the Arsy oy Sowvy or somchody clze, v couln gredis ilv sbockroom wath
that, They would pass the arder to the sanafechturer of thez e w nd end
ke wonldntt bave fo budld hiz plece up to = pregeat ~eak, he would £111 ihsd
i leter when he hoddl & drop o producvion. %o dhed thing coul’ Do corked
out do give the monuflseburer o chance o obard . uickor thoreby _sving che
Army ond Hovy their elrplanes guicker. It ~ould seralt memuliocturers of the
detailed perds ond row antorial wo dlen awey shesd on 2 stralcht line pro-
duction curve. Ib would pey for the opertiios of such o wererouse ior it

would cost so much lesg.e IF we ave Towresd %o sof in 2 fughd here from &

tap it is perfectly rossitde becsusze this business h.s done whel 2ll

the time., This business iz up ons yeur sod down the next, They rentt
going %o ~st slrplones the First yewr from o desd oiop, you can's gob
materisl and get it through <the nill, On thw obbor hodd it we comuinue
through this rehesreal we ore a1 now and bnld up to o pesk, we cen get the
sirplenes oul very feste Hoterdsls ound mochine tools s.v the twe th.ngs
thal are going o hrd us,

The thard item ip the expansion prograsm s personnel. There is
B § -2



the sdminisirative and sxecubive persommel - you ¥z golng vo nove Lo
got slong with the omes yom hove presilcelly. Some of the Bumber two wnd
theee nen will spreed Wik you can't crente exscubtive ans « ninletr Lave
prrgennel in Bwo or thres weeks or o nonth end ub themw $9 work. I bellieve
that Lt is not too A8ffNenlt for the exiseing group in the in‘urivy, who -
eonverssat «1th the problems snd what makes the thing tick, to spread ower
five or ten tiues as much .08 i pecessary.

I do not beileve enpinesring personnel le going 4o be suy probiem ot
21l Por the simsde rosson theb we are not roing to do =3 much euginecering.
That dessn't momn wve mre not golng to meke progress an? ve are nol going
to develop, we ure nod going to exporiment, it merely meame we vre golng %o
shop competivive enginesring and heve dir~elted engincering. &bt t.e rreient
time there ~ve five or six companies with ~roups of eng.nesrs working oa
various and smndyy ideas of purseit plenes sround alpe .t ldentlielly itne s.ovce
plen, Then 1% comes oul 1% w111 be almost the save thing. There are faive or
six working on bombers sud every type. ¥e are working on sovon di07-vend
types; Douglas g probsbly «orkine on eleven «flierent bypes -nd 2o 1t Joes,

By phalong oub toat tyme of airplene which 3 4 conpany is best & wired
to cerry =nd letiing them do 1%, you wiil get jurt 28 guod 8 rerull vecause
thers ist®t ¢ los of diffevence beobscen the product of U ugles or Hortin op
gurg when It is all Jdone and you will free snothey group for cowething else
aud you can cwrry on twlece an much experimentsl work under i-ected provurss
se wnler the presend competiiive one. I dontt think teszt ir such » seell
iven for peagetive; then I think competition iz grand, bul I z. talling shoud

an ewsrgetey where every bit of effort hos to e ssved wn. Jireched,
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The supzrvizion of povrsonmel im the ghow s going v. ba hrrd Bui not
imposaible. Post of Lhe aperstions in the shopn oo Le overscan Ly egperleroed
foremon from othur lineS. There s no pardictlsy resson vhy 8 nochine #hop
foroman Drow Genevsl Hotors, Chryaler, or Fove, or any o'k » does, czn's run
our anchine shop or Pougles?, or ssme other place, Bocovse aft » all they ore
subiing matoriel with the seme sort of toode and evulpment chat they would be
doing in the other shop, ¥e poed their capaerty o direct the ~ork ind see
i% in done snd ovorges tho welly control bthem. Moother thing wracblenlly 511
eompeniies have gone into inm 4his big busldenyp, is having forepsnm treining
progrogs in some stete or anothep of orgaainstion snd devolopment. In our
parbiculay sxporience, just fomy yeors cgo today, they > arted dszzing holss
for the first section of owr vlent in Galifornis, a¢ wideh time we hul & totnal
of 80 ssployees 211 over everyibing. Ye huve hived very f»s people from the
subside snd practienlly mo foremen from the outeide; we now lhuve 80 _oremen
over 8,000 emloyees; in thst 4ime sup personnel has gone up §,000%,

We have done & lob of choching -né figurany snd expreumeniing on Jush
st do you heve do have in the emy of & meonenie to Wdld an airplsnes. We
Jecided, oven before T ran anbo this JreThredemann, gne tested o ot of bocse
things oub, We wanted & certain type of 1em o meke a mechenie., You conls
vert & gening beesuse 17 they think too kerd, or sre too merd, thoy con't . ike
it when they ore driving ravets, I° o oget a moron he won't ive tae rivets,
be might bit Bis Pinger. You sant somebody of nodimm mnverligence, not &
genius and not too stolid. You con't denend on the phlemmatic type becsnse they
neks o bebber mon for aperaters; o noreous men would Jusp cul anc hait his forge
want over the hesd afber an houpr spd & helf of ity bub herc sre weonie who are
suited bo 1t mod 1ike if,

The third thing of grost importonbe is thes we don*t want anybody who Lag
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Five thunbs on soeb hapd apd it is surveasing hov meny do.

Tith tFs ssglstenee of the 5t-te Boryd of Bduew-ion ynd the locsl Bocrd
of Tdue: tiom, rnd some of your ovn Jroup, ~wl whabt not, ve we ¢ ble to .tke
up & best, There weas sn jndtelligonce Sceb to eee th v he w1z nos too scexd
opr dumb, and a physhalogicsl vest; these vers combined with 8 prrsonel inlore
view, =ni ap sxrert interviewer can ot & cood sdes of toe tyne P nom im0
short time. There wes & maounl degtershy fext to et vhethor Wis flu ers
wonld work or not. ¥e coumbined loe high nenusl dexbority sith ke zedaum
rasiye of the othey bt conuitions., & many g 300 people cpplisd ab the
plant exch week For this work. %e usunally cob some wlo hed some tanusdl
training experience., Fe like o et them ab lered Wil vay tlrough nigh
school elthoush we doem't consider more educetaion too zuch »f & hendicsp.

By doing thot we couldd pick fron 38 ¢+ 70 & week mnd an ‘hienm Into &8 w0l
The rohool w=s Ton by ono asn oan ke gave tnes the w'wle works. One taung, he
geve them thed was vy walusble, was sord of 3 vestibule treaining in zhop
organizstion or mansgementy the rules wnd regnlations of » shop, h t do you
do when you cub your {inger, znd 31 of thome thangs whel . tor.zam will

gpend time Lelling you. %o give them hell ann hovr a dey of oot sory of
thing, s~ when they go in the stop to work they wmow all the mlee ool v Dl
Tiont.

Prery nove this »poup would be tehen on o wowr «rouns the shops nd the
Fellow gave them & bt € 5 leeture ne o how thesr work roulc co.reliste : . th
that of the shop. Then teey wers boughd o Jo opme thinmg. Thag buy ould bs
tonshl 4o delve o sertsin vype of >aveb in 2 cerdsin rpod, tme U % ¢ 5 < lla
He wonz “iven a thorongh dealining and 2 lov ¢ expordmentsd work . tosting.
After he hed done thst for o ecouple of wocks he could apive thev .3 2ell =8
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been srlicing, working with this myst vious srd, since the war, nd tne boys
have dons u sxcellemnd job over since.

5 lol of the work i trlck wirlap, 2o we ook “oys who had been wiring
rafdic gets for o fow cents an hour or set wand tried then -nd ther worked
out besubtifelly.

Of course you cen't geb ¢ fool moker or wilder, you luve 1o ‘sein toem;
machine opersters heve 4o bave vome trsinimgy petiern ok rs wn~ th L type of
mersonnel you evs going o hrve trodble with. %tfiiﬁﬁb& of the rsople, the
ven who do the work, I don®™ Zoresee sny trovble at all., There :s ¢ iremendous
sunply thab Lo sager to gobl the work, they Like it .hen tuey oot 1%, -nd they
sre not too hard to train.

One of the noolt -ussiionsz is, in this expension comnot the .uromobile
people toke 1t oll over wmad produce 10,000 airplunes 1n o year, tne ” rgb jrar
emd that sord of thing - they sedd they coulds. I know they con¥d. I 3ow
what harrened when they did that im Drgland versus wact he pened in Cermany
where they expsnded the Industry, bul the sutomobile people esn corainly do
8 gre 't nudber of thines %o help cuc the pleture. Scuin, building sirplones,
or sirivemes, ls not going %0 be sny problem. A1 than s csn be expsnied sg
ra-idly o we éen gets wnehine bools und macerisls, but engines, propellers,

and segessuries ave ¢ boluleneek right todsy and chey e olar 4w ¢ ' ore of
v

& bottle netk. It os din these ibinrs thet 1 believe the avtonobale industry
con come Lo the fromb mad I thamk i1 is owite amportant th £ 1t be comsliored
from thot wngle., Por the seke of the engine coampenies, 1ol us zay, il se
stort out here ond build 15 or 20 now engine compapiss wnd ey 11 get Lighly
expanded and gov & treuendous macont of speelal soulpment and nes stwsf in
them, thew comes pesece wnd you +re golng Lo hrve loen =8 sopunents, you are
going to tave ther to Jivide such business rg there will be among, which
uneans thad they .re all godng to sherve to desth, Un the obuor hand, iF
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you were Lo nmanitadin teo or therse, or four, top-noteh organisstioms, amd they
wore to work with the sutomobale indusiry zo thet pirdons, co.nocuing rods,
snd 81l thel type of thing could be s lse by the aubomcbile imdustyry, I think
1% would be n very healthy talng =11 sround.

I wss talking Yo the chis? engincor of leneral Holors the other Joy o
Yo szprrience with the Allison problem sad he ssld sl the szowrscy of thelr
Cadillze sngines or thelr Cleervlet engine,ws sboul as high as the accurscy
recvired for an sirplene engine. Tuney esn build » Chevrolet engine in zbout
27 bours. They cen®’ spend tins fitbing suythipg 1% 15 precise work, so ihat
Ipn¥s the probles. The only essendlal MlTerence bovvoen muiing o Chevrolet
eagine snd the perds for 4, and for the Beceh, or Pratt & Whiilney, or A.llson,
was the metallurgy snd surface finish, and tney sore able to «bsorbk « [rent
desl of Allizon sugines in the Cadillse plend. He sead they b 4 ¢ ay s
zilliion dollors wordh of new machinery. I +ood oo 40 becsuse it didn't exist
in the Cafilleme plent or becouse the mochinory there was slresdy busy?®. Well
i wun chout 50%. Fifty peyesud of the owobiuery cuuld reve been ured raghd
eff the anboumcbile produstion stuff and they are already using the -one mebel-
Inrgicel processes thal we would hmwe 4~ bave, bud 1% would re uive jusht &
Iittle movre comivol smd refinement. He apreed vheo they vilin't nesd to gu

o tie alrframe ruestion wnd gould fuenlsh genervators, si-riers, and batteries
By Bhe =81iions,

Ingtrugents would noes be & tresendous problem beosuse ine cecuracy of a
good subonoblile gpeedomeber is sboub the ame ze our rectarements would be and
we could uee thel existing capnciby -nd shill.

If vhey zre goinz to do any edusnbionel orisr work im the sirpleme businoss
there i no resson s 218 Yo pive eduestionsl orusrs for alrfrsas etuff becouse
they don*t noed tnem - I think it lz poing 4o be & suste of bime. I 7o think

sdueationsd orderg help bulld w bottlensceks in scohine vouipment sno should
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I see I an cuoning out of 4ime hove sed I wish o thenk -ou Tory ruch,

s¢ perried oud Lmedistely,
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