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e Avistion Industry”
by ¥e. '3« B. Kindelborger,
President, Hprth Aerican Aviation, Ino.
Roveniber 16, 1938

‘ This ai?@im business 1o W&ﬁin@ now 88 a comparatively yew
mﬁmm in'that it was shout 1930 or only eight yoors ogo that we
aﬁ&wily Started to tuild airplénes a8 we dee fhem today, even experimentally
Zﬁa&br& that time, the blg part of sn alrplane Pactory wes e wood shop., Fow
‘»if yon 2& into ons of @m modern factoriss, you Find a 1ittle nlres in the
wmf with a suall wood shop M plates and patlerns, The woodchmsae
‘bam mtim:i@v sliminated 1% wes ssesssary to change over sverything

) iﬁ owr way of thioking snd opéPabiog vhen we dropped. the gonventionsl steel
tube fuselage, wood frome wing, dloth covered stuff, and get into a2 much
eleamer type of sivplane seyodynsmiecally of an éat&rely new type of
strugture &mi in most ¢ases, of a new maloyial, We were gotting this
fype of airplare in reasonsble production by sbout 1932, The companies
wars prothy mish Sneaged in rvesearch, frying to develov tyres of structure
and working out all thé sovodynemioel vroblemé Very forturately for the
Industry, n ons way, 1% waB ab & very low peint in prodwtion. In fach,
moet of the vonpenics wers down slmost to the Yottom, so tirt when the
nsed arode to changs the type of machirery, to re-efuéate all the personnsl,
andl rearrengs the plants, it ‘was done at 2 $ire vhen the problem created
the least difficwity asd trouble. This period of sbout 1972 on was followed
by a very ropid exoamsion 1n évery wey. It w-s sbout thet time that the
airlines heégan to got new eumipment anz; the Army and Ravy were pubting
oxi apcolerated vrograme of buying & lot move afrplanes with the net
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mm that d4inge 1922 there had been sn expmhsion of plant capneity of
probably 250 per gent and a peysomnsl of sbme J50 per gent. At the
pregent time I would estimte that we have somewhere around 5,000,000
square faob of svatlsdleolnctory epase - It's aot all being used ot the
moment, ik thére 1b thab svailable factory space in the industry,

%& is for the m;’%tm%m of sirplanes. The Tnelish have s rather
nige torn « afrfranseg « Tor $the airplans lezs the engine, mrovsller,
inﬁ%m&aﬁ;ég aﬂ& equipment whtch ars not ordimarily menufactured by the
alrplane nnufsotarer, So $4's wry mooh simpler iF you con sey
alrframe shén you m‘a&asﬁm’k and the term sliminates the other section.
There ts also about half that mush spese being bocupled by mamfacturers,
of engineg, propeilops, instruments, md equipmeny., Yo have 2 toial now,
1 wpald eﬁﬁiﬁaﬁte; s»f 40,000 people enzuged in airvlens construetion of
21l types, ammmg englne, propellors, imstrawsnte, and eccessoriss,
?rsaamy %W%ﬁﬁ:fﬁﬁ o ﬁﬁﬁ nuher are directly comsernsd with the
W@W@ of aiﬁma of ‘girfyeme parbzs, In addition there ave

- geveral thotisand ;35@3& indirectly concerned in thet many of the
Gompanies fm out & groat deal of fheir work and thersby have meny
people 6 thesr payroll tndfrectly that don's eppear directly fnsland
af the @ms&n’&ﬁ ime hed sbout 55,000 people amloyed directly in the

alrplane tusifess and they sve clovly picking it wp  They hops to increase

it rapldly but Yhere was wery little inotecge Petwosn Jund and last week,
Gormany, howsver; is )ﬁnmsing et a tremsndous rate and I think it's not
an exaggerstion to estimate that thare ave 150,000 %o 175,000 peopls
é.im&ﬂyeﬁgagaé in alrplang, propellor, and enging mamsfocturs in
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Germany ab the present time. In fact, thers ie ons fackery in Germany

in which in 1931 Wheve:wure le#s than 3,000 employess, Dr. Teiderman

vho has:é@mg& of their p:wmml expaasion in 1936 brought 1t wp o almosk i
30,000, A% the precent time if¥s between 63,000 and 70,000 employses in

one organjzation, which is teloe a8 many as we have sliogethor,

In largd auantity prodwtion, which walll say has grders of

from 200 to 500, the tooling haw Bean developsd and poople becoms

faniliar with thelr jobs, The-airrlanes of most any typs sre to be pro-

dopad for about 3 Jabor hours per pound, The Yims wosted in the sorly sbages

of 5 Job where thers 48 2 Yot of $ime wasted getbing Familisr with the

Jobyeaiaee you have to medsure and Fit and eub, whers it rather batomms

asbomatie, and whers fhere are misfifs from toole and meny changss of

design after the rough period after 90 or 20 alrplanes have been prodused,

14%g a eafe ‘Shing to say thab you con rum them along at 3 hours por VI
powde | ~ P

" With 30,000 men sngeged in alrplens mermfaghbure, shoub .\ /é | t
24,000 would be direct Lebor engaged in the m&%& bullding of the %
alrplane becsuse this gross figurs inclufes the indirest lsbor and clerical
¢ Yabor, 1%&%%&%&%* atd 80 on, which in most cosss will reprosent ab lesst

20 per ent of tha Yotel help in any faetory for atmimistrative, engineering,
acd axseubive purposes, This would represent on the prosent bagis abouk
8,600,000 hours direat laber per month or sbovh 1,200,000 pounde of alrfrome
parks,  If you allow sboub 8,000 pounds For an overage airframs weight,

it means that with existing plavk and persomnel, the equivelent of 200
“average alrplanes per month eosld be produged under straight produchion,
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M:?:»;psr corditions were good tooling and good yrodustion desism. How
the ghwdtion in, what is an avetnge airfrome weight. Theyvwary from
probably the lidest thing being a primery trainer down around 1800

to 1800 pounds on w through the four spgine bowber olass where 4t
will yun 25000 t0 30,000 pounds I made & wild guess by roughly
assuming the various proportions of airslenes and assuming o weight
tnd ‘assaning & ship of ‘a?;qzﬁa 6,000 pourds alr frome whdght would Ao
ot average. For instence, sur elrplene, the 047 which is & Z-seat
ohservation is aboub 4200 or 4300 poumds alr frame woight bub it's
smaller them yotir avérags w11l bs dus to the rreponderance of twine
engine bonbers and lsrger airplanes, It wold bs easy to inoresse this
production if it were rurming by at least 30 to 40 per cent withoat any
great incrosse :’E:u bulldings, I kmow thob »o could 4o that becouss we
have had quite a-lot of sxperience 16 our own 1lent in s muh

a8 theee yoors sgp vighi now we wore Just etorting fo build our

plant ond had & bobal of 60 employets, and we are now operating with
modw $han 3600, 1 have been- tlwdugh Shat expension program on a relas
tivaly srell wesle Yot the wrinsivies of &1e smll seals expanslion
should very nicely Ye aplicsls tiy 4he large seale exrension. In
working out such a gemerel stafement as thab it's robher a Gangerous
thing begause thers is always a temptation to teke o figurs and
maltdply it and boild on 48, 1 tried o qualify 1% by saying that
that would hold only in case o production dlready organized, the
toole ready, the peorile familiar with their jobs, and everything
flowing nicely. Thera -%ﬁf ouly & few of the plants that really are
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ranning on ésmu@h\ production of a type to bo in that position. On the
pthay hand, if it's rocessary 3o take & velatively wew type, let's
gay, an sirplans $hat has proven its experiment, hos been tested and
the changes that ave insvitehle after f1izht test have heen mede and
that sirpiane would be given to a company to produgs in guantity
wordld be o mlrabie I4F they would have any mtié&aﬁ coeming ookt in
less than & year even on a smaller type of alrplane end a yesr and

& mi:*: on an airplane ad Big ss a bember starting from scrateh and

T would gay that on o Yomber you would have to figuwre ab least two
years from  new type i vessonsble production. Thet has been opevated
& 1littls faster than that in Germony and a lot dlower than that in
England, I hove soen the work two different ways on two different

schemae, i
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Getting into wor-tine profustion, it is the problem that ie
ocoupying all of our minds at the present time and, of course, it's
perfectly obvicus that the way to build an effective alr forve is to
huild it shesd of oy emeygenoy and it is 2lso semeible not only
tb build your &ir fores ahead of the emergency. thet iz, your alr fores thad
18 required to be in opsration immediately but there should be at least
100 ver cend vomerve behind 1%, That is far less than Cermany is bullding
a8 & reserve and s sbout whet Bngland is shooking at. In feol, verious
Turopean experts have $0ld me that they expect anything from 80 down
to 30 per cent por month in the firvst few yesrs of the war, losses
on their front line vhich meang that ik's zoh to be fad very fast frem
& ‘vomerw bésauss it's obvious that Yhey can't possibly even with theily
fant produstion theylve gt ntw build them fust enough t0 replacs them
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at that rate. ' I our cate 'ws ars discussing now in the pepers, at least -
¥ don*t know know how mach beyond that - a1 I know is what I read in
the papers - a vevy large increase in the alr fores, Just what form
that incroase will toke I heven't the slightest ides. The ides
that 1% shall Be fnoveased 45 very valushle beceuse our war plens esll
for for more alrplanes in the firel fow yeers than they ever could
poseibly zet sven with & wagle wand and the increase in production rate
st the presamt time will gmaﬁiy axpedite any operations that mi?;ha‘ -
o demanded under war time corfiitions,
’, | e quostion we faved with the prospeet of gro-t expansion
| in the indusitry mnd the demands for meny types of ships and many
timed the nopmal outpub of englnes, airplanes, and accsssorics
1¢ which 6t the two mosh 1fkely mothods of intressing mamdfacturing
facilities shonld be vsed. The shadow plant 1dss is followed in the
fnglish plan or the expsnsion of esisting factlities as in the 5
Gordan schems, The shadow plant is ome built at Govermmnt oxpense end |
intended to provide the veserve bepsoity over and shove that of the
peate time normal espeeity of the memwPacturing industry., It'c nob
negesearily made s part of that industry for vhiok 1% was intended.
In other words, the two of the big plants in England's big shadow
plants, Boot and Awntin, bave prastieslly se aireraft people
mmxe&%& with thefr eperations at all. They a¥e wractically entirsly
operated. contrelled, and mmsgsd by subomotive predustion peeple.
In the Gewman gystem, Howsvery existing plants were incresssd by
adding buildings or even Building wew plants completcly for them and
the personpsl familiar with ths type were used as & mucleus for the
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55 expansion of the perdonndl demeds and they ware sdle theroby o
5mm@a%m a donbinuoys produstion that incressed repidly. 1 wes in one
" of the big plants lagh week {n Tngland and it's oo of thelr rewesy

and finest shadow plants  Tt's o tremendous bulldlng = 15's 400 fest wide,
#ith a central golumm 48 fout bich unier the Srusess and 1500 feot long
in the meln building: - 1% Just sluply tremendovs, In addition %o
that there are gubbeildings for machipe shops, They havs a ¥ om for
painting and Pintehiing. fhove that hos 40 foot hsad voom, fs 400 foet
wide, 600 hudesd fool long. The architect made a mistoke and made it
four times o5 high and long snd wide as $% wes inkendsd but thers i% is.
Over in one gormsr there are & fow pegple working but they are sdding to
that Iuge building Just a8 faus so they e, That particulsr plant hed
1te inception In Jusk o 11t4le over 50 months ago. The men vho was
charged with dolng this Job vhe was in the avlomotive Tuciness came over
%o the Gtates and was ab the plant talking ebout that long age and while
he was heve they were miking the plans for the butldine and they started
inte sporation. Thay e have flown the First adrplane just the first
of Uotober. I¢ sams oub axd there are two oy thres on the fingd assonbly
and they sre slewly comine Gewn the Yine 4n a comsidovable guankity,
B that alylanes bave alreedy besn developed and have boen in small
produstlion at the time,this Intge Taotory wae set uo fo Duwtld them,
I gus glven 6 plotls From the miowotive SnmBtry 5 buld snd tney
wiik obdedl 4o TAIE 4% Just erepleely Tike the Ontness wi1) ndee you
5 Suit of clothes from the one you cend him and 1f you have a patch
on the sleeye hw Is 1fkely fo puk o patch on the pew suit, They dta
pregisely that., I wenb along the lige with Y goreral manager and
I pldesd wp & plece sbout se long vhich was o torqi®rn from the rudder
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gontrol system vhich bod 14 pleces iw b, I asked him why, inesmoh
a8 thers wad ab least B hours labor on §% and 411 thess -lcoss and %ooling
wers very elobovale, they hod helf a dogen Jigs and Pisbures and veglay
shesl aubomobive type diee %o bHlack out the pleve and T asited him 4
it hall strucdk him that 2 forging, a simple sluminos alley Torging,
would have cont mﬁé for tosling and probably & to twenty-Pive cents
labor & pless thaw the eight or nime heurs, He ssdd, "Ho," $% hadn'd,
be was orly Wulding vhot they gevs him and If be asked any questions,
i% would tuee a committes from the Alr Yanistry epd probstly mm ot of
the Alr Coungill in ahval 2 Yeor m&ia bagr, "o, you b@t*&%ﬁ/ﬁ?ﬁhaﬁ
%o Gldntt do it in the Peginning." Another thing s that they have

built tools of = fype that wo would pever oven think of bodlding, For

in $he atrplans busingss ws avs fagol with the Job of tuilding in
8 semi~produstion nenoer relatively soell quantities of atrnlsneg, apd
furthermors, we are faced with the Job of getiing them out very fast,
W have taken seversl old wellknows schomss of operabing with
sheet matal and saxrisd them to & very high desree of porfection smd
opdration. For indtanos, in the sutomobive industryy they sre going to
make a die for & simle fithing in o Tuselops, Ue arve going to have
quite a lot of ¥ing ulk hosds ﬁi‘xﬁﬁa in sections wotld be probably
1ike that with this viveting and with holedthrough here for stringevs,
How when you mske » 846 for sheiring metel, the cost gobs
up alwost a8 & park of the Huesl dlmemsien. It's nob very costly to
neke a die oo tighd when you're waking dfes fo ey ring bull hesds
of %that type oub of o plées of wkpﬁ &m are four and five feet high
and three oot wide, you g inbo Sidnomenal costs of £10,000 or
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A 33&1&:5 foun by springs from a&xm ¥ hold that in slevs, then regls-
tering perfegtly with this 1s ¥he punch whish comss down anl ohoves
thot iny that is Just & sedtion of something thet i8 Just trememdous.
Tn this counbry smd 4 Gervany we wouldn'h sven consider Umb sort of

¢ ke dven for small %%zﬁ‘i'; O prinsipls de bo use hydradllic pressosy

© ¥ teke a plegs of mesonite following the seme achems, Masonite
costs ahouk 4 penke a souars foob and §% o very havd balmlite
{mpregasted wood Fiber they use Sor the top of desks and thab sort
of thipz, It 5—15 wery easy o mﬂgﬁ%ﬁfw snw those out with o band
saw and smooth them vp on A diecender Y and wilh 2 file and
to mie 4% maintain i%e shape 1% is molded on another piede so thot
i jocks like that setiion ¥hrough hers §s mersly a pievs with that on
4§, ‘That is the enbire tool. 1If we bave to haye holes in heve we Can
pat them along end lay 13t1le stesl dleks there and they will sutomatically
shéay the hole with the mbher pressure soming out  ®ith a think 1ike
that we have a container up there that 18 Pull of rubber 1ike that, %
i1l lay on here the webel - the sheet mefel - %6 be forned. The
proas cores down snd of Sourde funk wobbey is tvepped inside of that form
and 1t's held very Firuly here on the dle from the beglnning ad the
wbver flow in hers alwosh a8 a ligeid and 1t will produps parts that
ars better os & mabter of faot in most gafes tham v produeed with
an extremaly elsborate dle of the automotive typs a8 wers ugad in
frglond in thely sel-up. Begadme sfter they had gone o the
expense of making these slabovabe forsdng dles, they fomd thab the
carietion in thely slusimum alloy Seuges wad so grest that they hod
$o pess aboub 5,000 fo 6,000 wrich weank thab when they had the
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thing sauged 1t mads e £iAvly dotent forgs Job but iF by accident they
ot on the low 1indt snld & thinney smoze come in it £rille wp L3ke

& pistd of Svepe vaper w08 hos $o be benten oub by hand anyhow. This
will mle & very fine form ad the onst of that Al for a plogs so
high would nob ‘be over $25. The blaniding set wp would not be

over $18. I8 would be detérmined Yoday anl Lomorrow we con be maring
tho plecss in profuction abd astuslly the labor required to run 100
pleess through this 59t up bare is sboub two-thivds of vhat i is on
the antomotive type dle oot wo simply betanss this set wp doss wob
iovolve suy btims for the setting w of the tool, thad is, registrabion
of the puncl préass bhoeiBe 45 you oo $¢8 vy-u pan shove thnt Mook

of mogonile any where under the rubber. The rubber, in fact, can

Vo & kalf o dosem there Ty can ropister » shesring arn forning

e of 3 or 4 foet in lopsth o8 o day's worl.

Iy Gevwany slse they use the seme sohene $hab we use to a
groat dggres hers which fo what we ¢oll a bheskdomn assesbly, Iy
other words, if we are Bullddng s fusslage, the expeneive operstion on
‘that and the expsnsive tooling on thet in tho final jig, the big g,
which vegishers sveiyfhing ad turns owh the big finsl wnit. In ovder
that we don't have to make more then one of them aw! simnly bacsuse
when you meke the gscond one yoo have some frembles thet ave not incie
dent te the first, om.

s bhave o very dotelcats strushos lore ineldert to the nature
of the airplane Hopre's o wing sestion and here's s very heawy
Budk heal thed will fakte ¢he main gtyerigth  Those Bulk heads which
are shaped 1lle that with the wing bemns coming oub go throuh shout
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ten jigs such, moving From jiz to Jig.ench tim picding wp 2 little
bit mare. The way those Jige weie bullt is by telding ons of these
pulic heads which we have built and say,sow thab is perfect.end setting
it vp in amtzé and budlding & ji2 o mateh ib. Then we Tock it zpart
and medes o Jiz %o matoh that and ¢ on oo thab wilhoud eny
greak trochie we ¢ meve up the other wey and eath jlg hes only
& mmall smount of wor done on it and he pleces when they come us Yo
the %‘m fig are in blgger ani bigger ascenbilies so thet they wmn be
iaﬁ.& on asd Tanishied e ballt the enbire flrst fuselsge in this
$ig, iholuding all this front end here and $he Back end back hore and
it won 51; the Jiz 48 daye. OF course, wa were feeling our way a Yo,
ey ware in the jig nins Yours mow snd $het is becouss we build thew
down in sslier asvenblies and progrossively assemble the sawe thing
a8 38 dots vith the wings, Nov that meuns that the tooling is very
much less sxpensive bedmwe that Mg Jig is very expensive bub the seall
,jig ‘to tulld the part over in the corner is comparatively lnexpensive.
The work i# much sasier to do betsuse by‘ﬁr&aﬁﬂg 1% down indo
gmller zm'%% 1¥"s pessible to sob thew Wp so thab & men can work on
them conveniéntly. By a lot of study you'il £ind thot a mm has tve
W&i centers o work from - bis slbows olther in 2 sitbing position
éxé staniing position. So if e le stesding up like this soricing he
san g6 from beve 44 heve. I he 15 sitting down he hae another
radiug of action for the natursd position of s amm. If ke bas to
arouch he gebe dirved in an huoor and stops workisg, e went him
to be happy aod work on for aver, We have tailh our jigs on thot
m aghin, Tarthormove, i4's very stmple fo tesch a s to do one
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thing end s 18 good, betll go on %o otust things of nig om sccord
ot by prociving &l this sWff s brasidng 1t dom foto smeller
mwaﬁ%ﬁ%ﬁ&%‘fﬁ jpstanag, o 4 W8 got u wing ~nich inseckion is
1ike thed. There 4 5 hean ¥hab i o shmple shructurs made with &n
angle like that ond o fiob plate 132 Hnat and snother angle snd some
stiffeners, There 33 a Jig set W nops shoub &3 1on as from here 7
the dcoy thet those yeums wers btuild in. P1p boye that work OB the b
gork £rom this poist ¥ yowe dontt go over Uieve ab all Bab they know
praciasly hot o piok wp ood stk every placs 0B there, They could shul
thely eyes end veach fer ths vight viece. oy could tal sboh th
gol " they were ont with last pight ol coptinwe to drive thpos rivels.
1f they had ¥ Sl they souldnth 2ot a9 wigph, work dore and 1t would
cake svice'ss Jong to train Whem. 14t quite lportent thel Doys
yrainad Yhat way got more work dons than the old tims sraftonan who
wants Lo argus shoub every plecs he puls .
Pngiteh systems for pulldtng thal Pusslage a8 they are doing
on thelr vayties and thetr plants 13 t0 waild & Ble g and Bring 511
the infividudl pleges oysy and have 2 1ouating voint on this Hg and
do 811 the work oi this B jig for a gpell fvin-enging pouher weighing
shout 12,000 pounds gioes, They bave 11 fuselege jigs in this plant
sand Ehey hops Yo gk upto 1 and 1/2 a dny of those sleven jigs.
They heye & coiplote seh of outer wing sigs oxd they pave 14 complets
sobis of denter Jigs md TH gortainly ke tohave & contrat to gt
cpe i one-helf ot with a set of bwd gwmwmm&m
gupstiond, m;a wany wen do you enploys how wony bour 8 60 they work &
wadkc, = &f you sk then a1l at ooe thay won't tell you spything «~
.



4 Sl ¥ W e VR IRPPARAIEEIRETS e do 0N T A, "ra“z'p,, LT = F A
AR AR R S S i A M E L R R T e 1V Ey
‘ »
[t ]

I estimated thak ths Germans sre Wlldlne their afvplanss for slmost
dentically the save wuwber of Hours ver no md s we ave heps The
"English ave running sbock $ifty per cent mors hours per vound than o
ave. T would be willing 4o Bot thet 44 takes them five hours o assenble
the piéces t0 go on that Panelose iz befere they stert to vivel snd after
thoy bad aseenbled 1% & mant has to wigrle Mg way down there Harough
8 Little hols about theb Mg and disconnmct a1% thess holding polats
amd 1t tales six hours to gob 1 off the Jig agein. 1% should have boen
bollt in elght hours complede, Thot 1o the veason for the muher of
Jigs. o I'm shuolutely of the opinion that you cam's arplyemd i
you do apply it it w11 be & terrific mistuhe In time and monsy md
svaryihing clog < $he antomobive vringinde & mir-lanss. They just don'd
worle together. That doesn't mesn that you ven™ wse the autonotive
industry for melking a Yot of component rarks od michine pards or
forge things of that sature hub on Yhe asserbly and the bresidom the
menufacturer of alumlmen slloy varte « no, T don'® think they ever will
4o it =i In consldsring the varioms pasts of Bhis alrplane business,
you have got prastically four natuvally msds divieions, There i3 yur
enging, propellor, sirframs - rather englme, propeilor, {nstruments,
and agcessories. Hew in sceloradive arciuction snch one of thess
things will bave to be hamiled ouite differently besowse by miture
they ave vory different. I shonid sy’ thet the engines eoold very
well be fwued onk dute the sutomotive industry Deesuse tuey have
machinery &l soulpment snd experdenss snd aatuslly ave worlking o
aloser tolsrancdl 487 the antomobile uitess today then they ave
in the simplane buslmese, s therets o ¥éason ¥o bolisve that we fzazz*%

toke sowe advastage of them, ‘The m@ﬁﬁﬁr 18 5 very meh move speeld ized
P . W T



e ke oy ey gty G LR W S HY 2
SR R e SRR B R S R A S A N Iy

PO Ok bl R L S R e e ) — g émg ¥
free
Ll

“~

tenm and 1 doubt wery mush If you get & Jot of help exeept magbs from
forging and machineing hubs out of your subomotive industry. Tnstrue
mentd and aﬂ%s%ﬁ@ﬂ 18 starter, gonersior, snd clobtrical items of
that nature most cexbninly the sutomobive imdustry con turn out, bub

for instance, up ab Richester, there is a Deloe Applisnce Gorporation
vhigh hold® to be the lergest menufsotursy of fmotionsl Horse powsr
mobors in the world, I have semn them in opérabion thers smd thsre hes
beon no difficdlly whatever in thelr buming out ony smownt of that stuf'f}
aptuslly their yrefuotion Fesilities on that sort of thing are unlinited,
T den't sse.shy they cen't do a very good Job with a 1ot of inetwument
parte. They make fifty per gent of Fordts specdomsters, Gonsrsl

Hotors spesdometers, while they ave not as delicate an intrumnt, mot
af agourate an instrament ag the presest alrcraft instrument, theve

is 5o vesson why they can't do that job mﬁ Ths sure thare is no great
problem theve.' If the problem is organised, 1% is Webind it. Hovewsy,
the @.iﬁ'fm is slmply wob gofng to lend $%8217 to General Motors
butlding 5,000 1n'the First year or anything 1i'e thot and I have

argusd ¥ith the pmople in Debroit on 4t snd they more ar less ggroe

and they say they'll de anyihing they are $0ld to do amd put all thoir
pressure agalist 1t byt they dond kuow shat ey ave w against, I
wenk over it from thot angle and ke odmitted thot 1t was not applicable
to thelir type of sperstion bub they w4 do o grest denl of detsyl

work bhut they dldn't thirk they sould build up and do asserbly work and
finieh slrplahes and I doubt &F thoy coudd do 4t as fast as some of

the puople ¢ald they wonld, Tuh of these groups constlers 4t a8 o
separate group, You bave got problems of persommsl, plant, and equipment

~ 18w <
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and materials. The importent grow first, I think, is parsonnsl -
whope are they coming from and whet are you going to do about themy
Tour mm; and adminiatrative persommsl in time of smergency arve ©
slready #ot - you cen't ereste them in & hwrry., You ave going %o
use what you have goty Bub with proper organization behind and a 11itle
help thers 18 1o reassn @y that isntt adeguate bensuse the job of
pubding oot & thowannd alpplanes, i the planning is good, is no more
than & hupdred alrplanss. I am net worrying ereatly about the ad.
wintstrative and sxeedbive angle of paysormél, nor w1 oo meh
worrded ghout the technigal porsonnel, Practically a1l of the
coimaion are dovelopiog herd now twe and three experinmental models ad
one time dong with production work and in bime of emargenty o lot of
these plents are going %0 stop develoment and & campletely into
vroductive worle, selessing o lot of this experimental enginsoring
for a definite program of development work that must continue for the
same time and wmush nok stop. 1 om not weging that Yeing of such
4 shapa that we'd be very baily off fop tachnical personnel.
The point that is goimg %o hif us hard is sucervisery persomel - sup-
© swintendents, assistant Supsrintendents, foremen, goneral foremen,
18ad ten, or what have yom » the top sugaant &4 the squsd bose and
dopplral - thoss are the people we den's have snough of now amd they
s Yot hooks on which you are going o hang your esbire expension
of your personndl of the cowmon labor crew, Therefore, it's very
Impert-ut thet training programe be tontinuously earrisd on in ordey
ﬁ%m% eVEIY é*a@imy ¥ Gan develep a mors or less skeleton orgmiza-
thon of men viow werking who haw tad snough trdining in hendling

1S
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Einds of yivste in 21} Binie of conlitlons. They ware teaught %o rivet
& type of rivel i & cortain condition snd given lebs of practice on
15, They wersy of cowrsé, given tralwing 16 how to drill ahols,
vegistep the #ived, hesd 1% up. ond dvive i, ey woriced hard af
that for two weake, They were then given st their nooe hour whidh
;?:W ot an odd Had g0 that they could be taket in when the resh
werd at worls, They were given #%ﬂmg@ training in the paper
worlkt of the shop hesause 16 takes o m@m&m amant of paper work to
handle saberisl from the gar oubside ﬁf@ the airplane oub in the other
and of the plant and fhey were glvén this lustruotion in bluspring
reading vobt only two weelks of A% aﬁ s most. They they seye b
info sotion on's jig 16 do tnab dpevatlod  Adhem vhe had been' thove
woticing &b Phab dhms oporation For ﬁz&% vetls 1l Jearmed enich to
do another one alse = we lmpt :ﬂ‘é@&%m %hew paoode 4o at Tifteen o
twonty s woekt afd vipidly inorensed oo wrzsnizabion with neonlewwith a
lob of pegple ~ b ave veally teying to ot dlang md strengely
emdugh our foreman in requosting additionsd help nine $imes out of
ton will sk that they gob = bey fron the cohool rather than somsbody
from the cutside that they haéa;/ %ﬁi’ wi-lears, They don't went to have
bo bresk them of hubi¥s they wank Bo Sench them abite bs a nive
eim wlate. I%'s p&ﬁ‘wﬁy woesible {0 we :e:x ningle cirilled type
of training, tesch him ove ﬂﬁw andt et him m& the rest of it up amd \
put Lnuserable people fo %ﬁéﬁa s dimeday v \K
Th's very fins shd very vital thab slemg with that a definite ’1& \
apprentics cowrse be aami\]&é on vhich iz quibe & @ifferent thing, Mn \
apprentice course is éfe Ahereln you Mmve a boy vracticslly indentured
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for four yeors whers you goarantss Wim o Jjob for four years and he
ganth it for four years and he hes gerisin definite things in
his conbract that he vl be taveht and he most work in sceordonge with
the scbeme which means theb you can twn oot some very fine <11 avound
mechanics In $our years and it's necesesty thet we do 1% booause we
naventt brained snybody in this countay for the last fifteen years.
Vory fow woll Yreined ovaftomen bove Yeen preduced. e nesd a certain
number of those for the sarly stepes of yrofuction mad ve need them
#11 for experimetibel worl bub we donft nesd very seny of them for hgh
produetion. In sebbing W 2 pow job we Bad o orew of the crafiswen

"~ fyve thet eon do snything; they ven ieke o sheet of meisl nd meke it
oragtieslly sing for you. Yhey ©an éwen dosilen bhe siuff as they
20" That grop of ten tuild exerimental eirplanes, They alse will
ﬁm bhe production sssondlies with people in that smse erew  4s
they work ool all the 1iitle troubles and things becoms sutomalie, we
feed wove and move and wove of these produnkion tyve workers snd pull
tete other bypes off by alwat fwo or tires trips. The whols RO
duetion seb up 18 Just produstion men snd they sren't orafiamen at all.
% 18 alss possfble it soms vonsideration should be glven to training i}
woman on soms of these simple fjobs. They arc dofvg $% :n Pngland. In ;
Garmany they see Qotes 4 %{3 & tremendovs dognes. I saw one groun of i éf
abont 400 womstl, Soms of then well rivebing, svme of them wore walding, ;
gome weve Just following & line with o peir of tin enips trimsing
sboffy come were spllcifiz, soddering cobls, ste. ey wers regular
hensfians brovghb o work on tils stuff to ledmn & single' k1l They
wore flving than et tixe of Yrainice in vase of #n wwergengy, A ‘
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large group of these womm could o0 vight in and take the jobe of the
men who had to leave. Ii's noteworthy that ewy 4n this resent grest
smargency, so-galled, that they had Yuken very foaw mon out of the
faotories. They realisdd that thoy were soing fo nesd sivolanss md
plenty of them, Thie thng oradeed opom ot they Pealized thmt 1%'e
Just a2 easy o vesch & Pomeer to carvy & o of it i on alveroft
mectanle to corry a gm but that 1 you ook » san ovh of the Pantory
wht had been tratmed and hended bim & gon, thet meant thot you had 4o
train aen from soresheye slse ond put hin i be place and you could
completely gtall and diovuch any oveaiization by such en operation =8
that. In fapt, in Gngland owe of the sestions the shodow plant iden
didatt male befter progress was that when they gob thom o 8% an rte-
motive grouy So Walid they wouldn't allow thas to dpaft men from one
of the airplene companies; they wenbed that alrplane company o go on
and this to be in addabion. So T think it's quite etsenthal thag in
"+ curthinidng and plasning here we gite up 8, 1ot of o thonehts of
our boys sround o plant who are liewbenants and daptains in the
Bpeéial Peserves, pulling them ouk, and leaving Is’%%y bad hole
‘They will have %o Be trained all ovde aizadn., Mﬁﬁ?ﬁﬁ%; 1 abovdd
think that gread considerotion will huve to be given to axagpbion
from conedription o dvaft of &he Mrm in the pimt. Tou Just
cantt 6r in thes snd loss them if pon ng going to g@& strplones |
oub. ’

Tricks and movtar aye hot herd to 22h of hard to get ap amd
you can always bave o building dove by o time you v have the
stulf together in the wortsr. Hovever, 1t is sob a bad iden 4o

if
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Cantprylane and possible bulld
some 1 times Lilw these bessuse it%s & very chesp insurance policy,
Tis polnt on $hat cort of thing s thet few of the comanies can sfford
to & out boday and bulldon a million or twe millon orthres million
dollare worth of tuildings to st thsre simply bepmse they haven't ot
6 in the £irst plave and tho public is tred of paying 4t 4n the second
plate and §f they d1d have all this plant and oquipment and we vere
6 134 an economy wave and there ism't any business, you just can't
afford to datry theb sort of thing, Therefore, prastically every
senpany 48 operabing with about £1fty per vent machine capsclty, In
other words, they hnd only ewough mechinery in suwh as mill mchines,
drill presses: md lathes and all that ided of thing ordinarily machine
shop equipwent. Pifty per cent is enouzh o take care of theiy
ordinary pesk produstion vhich 1o o wige thing because they ave able
now very resdilyts faym out the additions) £iFty per cent and then when
work drops down you haven't gob that 181e mchinery sating 1teslf
upy Hgalh that is Bhe prospent, the mst expensive angle of the
vlast, Howaver, jwt what te going to heppen n tims of emerssncy is
another questicn. We bave elaborats plens that pyramid ono on top
of 4o other for using that milling mchine that 014 men Jones hes
over fhers. Douglas 18 going to wse that too and so I8 the Navy, Then
there 18 the 1d8a that you bave all worked cut & nios plan thab calle
for 6 No, 4 Oinolanabls and & Ven Normen Fo. 3 just 1iks it. Yon bake
it up 4o the duselermeater and be gives you soms loggings that don'y
£ib and some shoes, But 1% isaty goive to work that way, You'lre
not golng to got waching tools in a hurry, Bight now in England

> “&“
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they ars walting a yeat for a laths that has Pivst rriority. A men

wantod o hydradlic press and they eaid they thought they could get 4%
if twd yesre, That 4s bad, Hight now you tan go oub and buy machinery
‘and get 1% vather quickly bub'a yesr ngs last spring you couldntt,
A year ago last spring evorybody wanted machinsry, They said, "We'1l
154 you have a lathe dheib next Harch, Bight or nine month delivery,®
and thet denittion wes nothing compared vith what a national energency
would produse sb somawhers thers ought %o Be & mise lot of stondard
machine tools, You don't have to have 4 great mumber of speolal beols.
The special and finde-toeorder tools oan wadb. Ths standard tools
ought to Be in sbirage somewhsre because yon'ys going to noed them,
The' tralning planes wiil 1adt for ten years, You don't see any grest
eﬁam&@ coming in observation i the fubwrs. Tt sort of thing can be
fmam* Yo aa;y i%%s &1 right the way 1t s, We've not going o try
to improve 1t. We should stait 6 bulld teolsby tools T moan dies
Pér Toraes, dtes for f%%hg:e;; & admple Fivbure, parts thet requive
@ great dsal ‘of machinkhg and fitting, Inteérchansesbility ssuses
which build & huge stractursl fron fhing $o reprecent a wing which i
very sobutate and fhéy move fhat srownd from plant fo plant to £16
their varioun Jlge fu the varions plants o the same gmige betanse
they oane, midi %o thelr astonishment, %o the point that you
can't make a toel from » drawing snd make 4% wosk, ?@ﬂf&%& with
the afher and e 1ittle voriation in the drawing and the workwen
sk ewtﬁﬁwt ke them 1494, ﬁaw have % be mtehed one with snother.
e should bave that’ toolitg dors right now and if we are Shinking shout
rroducing thousends wa should hnve prodwrtion studdes spd inmmersble
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ym;a; whord W" usd 8 f&z‘m 1 you are ging o bulld a thousand,
But youtrs only :gaﬁﬁégg 2 a*‘iﬁ‘b%ﬁ of £fiffy nt a time and you vever
oan afford ttat at $802,000. In cases wheve you're depending on an
intpioate ﬁ‘nﬁéﬁ,ﬁg it isa't énough o have one disgmou'd better have a
roserve die. I know of ond ship that was rather closs to me Shat
was held wp for %ﬂw months Beoauge wa lacked a dis and it took that
long %o Build o pew one. W wepan®t buylng two of those diss becsuse
¥hsy cost $3600 dplecs, If Jou'ss eoing to bukld, the Covernmest could
buy ar expra one a0l bave it on the shelf, Tho third item is really
the most iqu;@ﬂ;aah 1 ﬁﬁm@ ‘of all thoss thres things. e persome)
plank squiptent and *&mﬁq Tgu omn Bave the Finest mechinery and the
bost poreonns] in the mm}?im don't have some alumimim and everye
thing slge, %ﬁkﬁw ysars 1 Kave hém; avpadag with a lot of you Taople
ok here md a Yot -of other ones that we are going into an wsholy stall
Jst bout %o Vins youtre yollfing for the most atrplaes. The only
- ey by aveld dofng that'snd {t%s a simpls way, §¢ Yo take soms mors of
Urels Som's money mﬂ Ty teanty or {histy thousand dollars of materisd,
Yo viay have o Mwﬁm@@m and oo have hod an inturanes poliey
in the mesmting, On ﬁmwt you nver 108t tnat stesl tube you're
not sofng to Jose - 14 will dlumys be used, Things 1k that
sleetrle geble thut will depreciate in flmes « when they give you a
e mg&w m& four wiles of ouble befors 1t trwown oub op
obsolote, weli; mm Suprose we bad done whis wity 1%, You wend
ﬁéﬁs ‘ghoadl and m&m& 1% 4 22 and 411 that 17 would heve been lost,
T Aeteally you cem uss 24 end 17 intevchangsably and shoub ¥5 per cent
of ax Wé:ixxaﬁ‘g? stroctive without any effect whatever on wolght, The
b * 35 -
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L &ﬁ&y‘ mm we don't §8° tlmﬁ they look aa mm alike we sometimes geb
them mized up, Bub 1f you hed that 17 em materiel in stock snd you
wire changlng %o 24 bebter m%aﬁa%i, the ouber rert of the conbract
85 well as your apberisl could be farmed out and then 111 fn with the
new materialisuch o izhiag as that, &f propsrly handled, would gain.

Yoy could got to mork Mke that Tou woaldn't be waithhe for anythine;
if you changed the tyye of pipe fitting you'd nsé hs ones ¥ou had.

Byep 3f you had an Amproved ong you'd never hold un mm airplans for o
vipe Fitting. So the thing would ot be expensive. It would mean that
you would get o worl and whan with waiting ten months o year and a half
ag for deliveries of ‘alumivm parts ond ve'll wait lomger than that

18l & war becanse fhis was just a Little comereial wat, But in & rosl
Borap you're going %0 have eversody pulling and all of the indvetry
that wmes aluminui 18 golng to come to a complete vtall and if you haven's
g0t the material you cen't maks it,

*
aha ] * 4



\?TMF - s T b e R e e B B e e S S

Boey 4
@@é!. g«;:;‘r? &{;‘%‘»
25 o

DISCUSSION
following lecture by Mr. J. H. Kindelberger
November 16, 1938
The Army Industrial College
Washington, D. C.

I think, in view of the possibility that most of our most intelli-
gent questions will come from the axrminded of our audience, we will give
them farst opportunity. Perscnally, I want to express the hope that some
of the good hard common sense that Mr, Kindelberger has given here this
morning may be accepted by those who have the responsibility for meeting
the situation which he, apparently, believes 1s more or less inevatalle.

Q. I think it would be very interesting if Mr. Kindelberger would
unburden himself to the extent of meking an estimate of Germany's present
production capacity.

A. Well, they are building about a thousand airplanes a month right
now, I've figured that a half dozen ways and I have had some cross bearings
about 1t, and they are building about a thousand airplanes a month at the
present time. They are building prancipally several types of light, twin-
engine bombers with performance of about three indred miles an hour. The
highest one 1s a new one., It 1s a little better than that. Its sbout
315 miles an hour at seventeen thousand feet. That is the newest and best.
They are burlding a new Messerschmitt and that ship's a honey. There are
five plents burlding 2t and waith 1t a 750 horsepower rated motor, but they
were rated more than they could do. They would run about 350 miles an hour

and. they did about the world's record--gbout 379 miles an hour. But 1t was

-1-
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not a military airplane. It was gorgeous, but you couldn't build them
like that and you couldn't pull as much out of them very long. Then

they are bualding a few new Type Four engine jobs up at Junkers., It is
different. They are building some high-ving monovlanes that look like

the 0-46 very much just at a glance. For ground cooperation they are
burlding some twin-engine pursuit planes, Messerschmitt type, and some
training planes, a fairly small and light type, praincipally wood. We
estimated the aggregate of all of that right now as at least erght hundred
and I don't think a thousand a month 1s saying too much. Nor i1s that all
they could produce. Most of their factories are on one sghift.

Q. We have got the airplane frame building and they have the engine.
Now, how about the instruments? Is the production of instruments gorng to
come through to meet aircraft production?

A. I think that can be done because, as I say, 1t 1sn't too much
to expect. Take Delco Appliance. I know Delco Appliance. I have been
in there. I have seen how they operate and what they can do. Actually,
these little motors they mske are practically as accurate. They have to
be Its cheaper to meke them that way. I have particular reference to
flight instruments. They can make flight instrumeats. They have got the
machinery and equipment to do that job, although I think that there 1s a
point where some of this educational order business might not be bad.

I happen to know Delco Appliance, that is why I say, let them make alti-

meters and tool up for them--see what they can do, because you can't fly

an arrplane without them. I do know that our present facilities for instru-

ment construction aren't big enough. However, in engine production, pro-

pellor production, and instrument and equipment production, we have gone

-2 -
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a little beyond the actusl airframe production. They are stuck for air-
frames when they are doing very well on their engine stuff. However, the
engine stuff has been kept pretty well as an expension of the old engine
companles.

Q. How much gas has Germany got and how long will 1t last?

A. They dop't use gas. They run on benzol and they are making
something like a phenomenal number of tons per month--I think eight hundred
thousand tons a month of benzol and they are getting a fuel in Germany now
from low grade coal from the stripper mines, surface mines and the like.

I have fallen over a couple of them--tremendous ones--and there are several

I don't know anything about, vegetable oil, alcohols, principally benzol
They have got 1t stabilized now, and by this fuel ingection which they are
doing entirely, they are able to operate with this fuel which won't work
well in a carburetor, and, apvarently, they are having no problems. Because
of the fact that they have got this so-called synthetic fuel for the ignitaon
type of engine, which is very much lighter, they have stopoed meking as many
Diesels. In fact, they were taking Diesels out of DO-17's and putting in the
ignition type of fuel ingection engine. The reason for Diesels was that they
couldn't get gasoline btut they could meke Diesel fuel. Now that they can
make a fuel that works perfectly, they are slowing up on Diesels and going
more and more into the i1gnition type engines, and they have got the finest
engines 1n the world

Q. How about their supply of raw materials for continued operationg?

A. It 1s pretty scanty. In walking through a plant you wall find
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that instead of seeing stock rooms like we have out here, for instance, a
thousand feet long, with tremendous supplies of raw materials ahead, they
are using the sheet practically two days after 1t comes from the mill. They
are taking 1t out of the cars and fitting 1t into the production department.
Admittedly, one of their biggest problems is supply. However, fermans have
1magination and they bave developed a magnesium casting which is a work of
art. Its besutaful., They are making megnesium castings over there that
make my mouth water. They're gorgeous. In fact, they've made bigger castings
than I ever have. They are using a lot of that sort of thing. They are using
magnesium sheet for everything., Of course, they have to import from Sweden
and Switzerland and a lot of other places a lot of aluminum alloys.

@. How many plants are involved in that production of a thousand a
month that you mentioned, and do any of those-~-how many of those plants are
involved in the production of a thousand airplanes a month in Germeny and
are any of them meking the same type or are more than one making the same
type?

A, Five planis are meking Messerschmitt Fighters. There are about
twenty-f:f.ve or thirty separate plants. There are a couple of plants meking

<Hemkels;\/.> There are three plants meking DO-17's

Q. In their single seat pursuit, what type of engine installation
1s being made?

A, Well, they have got an lengme over there that 1g a high speed
wnverted V engine, the\@azmnelben;\and the Junkers. If you drew 1t on
the front of one of our radial engines it looks like the carburetor. It
1s light from our standards and 1t 1s aprarently quite efficient. It

seems to take the beating beczuse some of these tests they have made--they
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have pulled phenomenal hours/ of those engines. They are not using any

turbo stuff except experimentally and they don't like 1t and I don't
erther. They have got and are apparently getting very good super-
charging effect blower stuff and they seem to do 2t wathout inner cooling.
I don't know how, but they are getting 1t without much 1nner cooling
Maybe 1ts their 120 octane fuel that has a lot to do wath 1t. But those
engines are sweet. They are set up so they can fire a cannon through the
propellor and they have such a small frontal area you gee. For instance,
their Messerschmitt was an extremely tight fit 6n me and I was complaining
to Udet about the lack of comfort and he saad: "What the hell, Dutch, a
big guy like you gets & pack and shovel.' He said: "You weigh 210 pounds.
We have got a lot of boys who make much better pilots. Take a boy who
weighs 125 pounds. What we save on parachute and clothes and everything
else 1s one hundred pounds--one machine gun and all the ammunition.'
I saad: "How come no navigation instruments? How come no generation
starter battery? WWell', he said, "I never saw anybody get shot with
a starter. These little ships only go for a couple of hours or an hour and
a half. If a guy's going to get lost in that time, then he 1s too dumb
anyhow." Its a rather practical viewpoint, I think.

Q. Ihd you get any information on Italy while you were over there?
What are they doing?

A. I did note I dadn't go dowvm there, but they are trailing.
Italy 1s trailing. Everybody is trailing Germany.

Q> On expansion, you were talking about expanding our plants up
there 1n place of a shadow ‘\ml;.\, Won't that make them much more vulnerable

to attack?
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A, Well, I don't know. You might do what they are doing over there.
Of course, over in England they make one big tremendous plant and then they
camouflage 1t. Of course 1t is there. You can't camouflage 1t But in
Germany their most beautiful plant, the Heinkel plant, is broken down
into small units, I would guess quackly that they have got about six hun-
dred thousand sguare feet of factory space broken down into probably
seven or eight bualdings and each of these buildings is separated by a
hmdred yards or more from the others. It 1s built in a second growth
tamber up there and thas was, two years ago, Jgust a forest. They have just
cut a hole in the trees and there i1s that branch of the factory and here
another. They assemble their airplanes on a small truck. It 1s a very
simple little welded up truck and, of course, the detail of manufacturing
that 1s simple., In the machine shop they do the work and haul 1t over on
a cart, but when they start assembling 1t they put 1t on a truck and the
truck carries 1t from factory to factory. When 1t goes so far they wmll
hook two or three of them together to a little tractor and tske 1t dowmn
to the next spot to the next operation and so on. We could do the same
sort of thing 1f we wanted to in this country. It 1s much harder to work
that way, but that 1s about all you could do. Of course, i1t has always
been the i1dea that Wichita 1s a grand place to buirld airplanes but I'm
not going to tuild them there.

Q. Drd you get any information as to how they are getting along
1n training versommel and algo in the maintenance of persomnel?

A. 1 asked that question of one of their Generals over there and

he sa1d: "Well, of course we are figuring on maybe losing eighty per cent
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of our first line airplanes in the first month., When you lose an airplane
you lose the personnel. They don't come running home. So, of course, 1t
is useless for us to think of a reserve of two or three hundred per cent
without having a similar reserve of personnel." You kmow, way back ten or
twelve years ago we were hearing about these flying clubs and the light
type planes they were building and the Govermment!s financing groups a
long time ago, and they are training all of those people. The present
system for training is a rather elaborate one and has been in operation for
some time, Their scientific associastion, the Lilienthal Society, i1s a very
fine anstitution and 1t 1s qmte an honor to belong to it over in Germany.
They have a Junior Lilienthal. In all the public schools like our grade
schools, in the last couple of years they pick out the boys--and 2ll the
boys try to get picked, you see--it is quite a nice thing--and they give
them a little insignia and they belong to this Junior Lilienthal Society.
They have to give some of their time to lectures and study on airplane work.
They build model airplanes, etc. By the time they get to high school they
have had a pretty thorough training along engineering lines and simple
appreciation of what an airplane is. In high school they pick out the

next group out of that group and during the Summer and at other times they
send them down to gliadaing schools and with no particular expense they are
given very thorongh training in glidang, first, in ordanary gliding, and
going on to soaring stuff, so that by the time they have gone through that
they have a very keen feel of the air and what it 1s. All this time they
are going through military training with it. From there they take the

best of that group and they have all over Germany these low powered traaning
planes which they give them their trainming on. It is a weeding process, of
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course. Then they take them from there and put them right through the
military schools, which they can do very much more quickly because they
don't have to waste any time on a ground school set up. They don't have
to go through primary or basic training because they've got 1t by the taime
they give them the military angle, They are able to go through rather fast
and I was told, and I have nothing but one man's statement, that they have
trained fifty-five thousand pilots through what we would call g basic stage.
Colonel Lewis: Mr. Kindelberger, how about the will to produce of

British production personnal and German production personnel?

A. Well, the Englash personnel, I don't know, they dontt seem to
have any pep. You go into the average English factory and it makes you
want to go around with an axe. You see too many people standing around and
talking., They are allowed to smoke, you see, in the factory, and 1 looked
into one fuselage and there were four men supposed to be working, all of
them sitting there smoking and talking. They don't seem to have any ambi-
tion or push or drive or any personal pride in what they are doing. On
the other hand, the German group was working with a great deal of vim,
After you have been around the factories for thirty odd years, you can
smell when they are working right and when they are not, and you get a
tempo of progress in this German group. They seem to like 2%, too., I
don't mean they are draven, of course. When I asked one of these men
if they have any labor troubles, he said: W"No, we have very fine concen-
tration camps."” Yet that doesn't seem to be the draving force. What that
does is remove from the plant the man, who, like a worm in an spple, amd
malkes it rot. They get rid of those pecple very easily. We don't. In

-8



L
o

TRSRL MR GTT TR SO SRS TRl TR 2 T ST AT se s m o w s e bl MRV
,ﬁ 5 .
& m’; $ }
S i £
" R

the Heinkel plant, for instance, they were workang there and one fellow
starts to sing or whistle and the whole big factory takes it up, and while
they are working they are singing or whistling and enjoying it thoroughly.
I would say that in Germany they are workang at top efficiency, man by man,
and liking it. In England they are still muddling.

Qs We have had some dope now that the German production system is
better than the British system, tut evidently the British must have had
some reason for adopting their type of plants.

A, Well, I don't know. I1'd guess that sombbody sold it to them.
They figure that, well, after all, our war planes have a great deal in
comnon with the amtomotive industry. Just like same of our automobile
mamfacturers. They look at an airplane at a glance and say: "Well, look.
That's not much more than a Plymouth or a Chevrolet, We could meke five
thousand of those a month without any trouble." But they never have and
they never will, I think that's jgust what happened in England. For instance,
Lord Nuffield, the Chairman of this Morriss Car Company, has been filling
the papers with what he is going to do, you see. He is building a huge
factory and he 1s going to produce one thousand Spitfires a year and It1l
lay anybody odds he doesn't produce a hundred in two years, because I have
talked with some of his personnel. They aren!t the kuind that are going
to make a thousand airplanes in a year. As a matter of fact the Spitfire
is now three years old and when the crisis occurred there were six of them
dunked, 1, 2, 3, 4, 5, 6. They have a genius £6r making three parts do the
work of one and making each of those parts as hard as possible to mike,
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Qs Mr. Kindelberger, did you see anything in the way of gums,
machine guns, 37 millimeter or 27 millimeter cannons?

A. Yes, Germany is using quate a lot of 20 millimeter stuff., England
is using & few but I dadn't get to France. I didn't have much time and I
didn't think 1t was worth going from stories I had heard from other people.
Then they are not too sure how good they are. As a matter of fact, they
are putting them on because other pecple are putting them on. The trouble
with the cannon 1s that it 1s too slow firing and that there is no sight
that 1s good enough to fire accurately. One fellow I saw salid: "You know
we g0 so fast now that the time that we are on a target is a split second
and if a gun is going to go kapumpf, kapumpf, kepumpf, by the first kspumpf
the plane 1s way over and beyond the target. Furthermore, it i1sn't a matter
of accuracy. It 1sn't like getting a score by aiming at a mark or like
lying on your stomach with a nice rifle with a sling to steady it and
pressing a haar trigger. It isn't lake that at all. Its more like trying
to shoot ducks off a galloping horse. You went a scatter gun effect and
plenty of firing power.

One of England's newest conceptions of an airplane 1s around a 2500
horsepower engine, It isn't going to give them a great deal more speed
then the 11 or 12 hundred horsepower engines, because most of the weights
on that ship are almost directly proportional to the power plant. They are,
you see, outside of your pilot and the little ammumition and guns. Every=
thang else in that aarplane is directly proportional to your power plant,
wmth a given endurance range and everyfhing else being constant. Further-
more, there béing the { square cube law,)tthe ship is even a little heaver in
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proportion, so that that means they have just got about twice as much airplane
with twice as much power going a very little bit faster, but they are getting
twelve and fourteen machine guns. The Germans seem to be going on their
machine guns to a higher velocity, smaller caliber type~-more rapid firing,
Another thing that they have been working on is a method of meking a gun

start quicker, if you know what I mean, making i1t Jump from zerc to fifteen
hundred rounds a minmute like that, because that's all the time you have,

Q. Going back to the instrument board again, are they stripping
the instruments down to bare necessities even on their small engine jobs
and their multiple engine jobs? What about the automatic steerer?

A, They are using very few. They are using an automatic steerer on
some of their stuff. I didn't see any complete automatic pilot. They don't
use it on their fighter class at all, only on their bigger longer range
stuff. Thais radio set that they have on the fighter 1s jgust a little bit
of a thang, a self-contained unit, a battery setup. They also don't use
any shielding. They seem to get by even with their radio ships. You know,
we have to put every wire in a beautiful tube that's hermetically sealed,
practically, and we use about four hundred miles of what looks like spag-
hetti that got demp--bent aluminum tube to seel up our wires. The only
thing they are sealing at all in Germany i1s high tension stuff. The rest
of 1% lays right out in the open and 1s very easy to put in and tske out.
Welve even gone so far as to carefully put the wire inside a tube and put
the tube inside a wing. It can't get out of the wing. One of our most
expensive things today is the electrical system. But they have cut every-
thing down to the simplest terms. The formula that Udet gave me for an
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airplane was: "Leave everything off that won't shoot. Get a little bat
of an engine, pub 1t in a little bat of a plane, load i1t up, push 1t way
up high wath lots of power and it'll go fast.' He says that's all there
1s to 1t.

Q In view of the remarks regarding the engine situation in Germany,
Mr. Kindelberger, and in view of the comments that have been made very
frequently as to the relative technical progress in Germany and Italy as
compared to this country, do you feel that their remarkably high speed,
for example, their all around performance in general, is due to their
engines, their superior engineg, or would you say it is also their con-
struction? How do we' stack up?

A. I thank a large part of 1t 1s engine without a doubt, If you
teke the DO-17,with a radial engine its performance 1s jJust good reagonable
performance. You take a Megserschmitt with 1ts engine and compare 1t
with a P-37 or with a Spitfire and I'd say that you'd get a coefficient
that was pretty close or the ssme, indicating that the engineering 1is
close, but 1t 1s the dafference 1n conception and size of the ship and
in the power plant. I don't think that they-are so much better. In fact,
an looking over their jobs, the roughness on the construction i1s gbout that
you'd find in a good plant anywhere, just about the usual manufacturing
roughmess. They have gone into flush riveting to a great degree, but when
I was talking to Messerschmitt's men down there, they had taken split
lentils and started at the tail and glued them on the sides, but they found
that they couldn!gt measure them even at high speed, and they were seriously
considering cubtting out the more expensive operations. But they were going

to the greatest extremes to get a perfectlsmoothness and rigidity on their

leading edges in the forward end of things where you get your high pressure
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and thin boundary line, and are going far beyond ordinary conditions.

We tend to compare rivet heads with perfection. We will tazke a beautifully
polished, nondistorting wing and measure that and then put rivet heads on
and measure that and say that the dafference 1s the dafference between

the perfect wing and the rivel head--we lose that much. Actually, we are
somewhere in between that becsuse you can't drive any rivet mthout}‘g:mg
slightly rough.

Colonel Burns: I want to express my appreciation for the most interesting

lecture we have heard.

Colonel Miles: You seem to have answered all the questions successfully,

Mr. Kindelberger. I know that everybody here today greatly appreciated

Mr. Kindelberger's appearance and especially do we appreciate 1t when we
realize that he has done 1t under the handicap of this cold and I hope his
coming here has not added very greatly to the effect of the cold. Thank you

very much.
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