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THE AERONAUTICAL INDUSTRY

Gontlemen

I have no idea of boring you 1th a lot of sTatistics bocausc
1n the first plecc I don't know what they aro and in the sccond
place they con be madc to mean anythaing, and in the third placo if
you want them you can get Aviation for March becavse they are all
in theres

In order to get an 1dea of what an industry i1s, 1t zs
necesgary to know what 1t has dones There was no aeronautical
industry in this country at the timoe of the “.orld Tare Marbtin
was building alrplanes in a shack and his only tools were o hand
operated drill presrc, a welding torch, and a pair of tin snipse.
The Wrights were building arrplenss 1n Dayton, and tho only comp.ny
building any quantity was Curtiss, who +r.s building a fow for the
English governmonte. Duraing thoe war there vias terrific expansion,
All the comp.nics already formed were given large orders te sxpand
and buy manufacturing equipment, when peace was declered and all
those contracts cancelled, there remained a very oxponsive,
1nefficiont, and very large industiy that had nothing to do frem
then one ath the cancellation of the contracts mosi of these
expensively gathered ond tresincd groups of engincers and workmen
had to be disbanded, Theoy scattered to other lines of endeavor
and were lost to thc industry because they could not be kopt one
"@ had JN-4ts end DH's, and all serbts of squipment and engines
which had boen rushed to various stages of complction. The Army,
the Novy, ond tho Marine Corps had to fly such eguipment as had
been completod for the next five years, and there were practically
ne orders for now equipment placod during this periods Consequently,
the xndustry vas starved very badlys

Thers was no incentive for research and design becauge tho
Navy at the Navel Aircraft Factory, and the Army at \right Field
undortook to design practically all of the new equipment and they
put out a number of airplanes which werc monotopously characterized
by a comvleto lack of successe The improvement in the industry began
about 1924, when the Army and Navy both began 1o let some contracts
for exporimontal workse There falloued a steady, healthy, cven
growth of dsvelopment, construction, and training of persomnel, and
things went aleng satisfactorily until 1928, whon the general
public auarened to the fact that here was a new industry that 1t had
not gotton 1ts fingers into, and the fainanciers found somothing
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they could exploit. Inside of a yoar the publie hed poured over
six hundred million dollars into the aviation industry, most ef
which was wasted, Houwever, the big advantage was that 1t had
given our ‘trensport lines their start, and 1t was at about that
time that our trans-centinental lines were formed. There was a
big demand for traasport equipment, with nobedy ready to supply
1te Ford went into the transport business and built most of the
nooded equipment, bubt he did 1t so groatly to his own loss that

1t hurt the rost of tho companies because he was selling all of
his airpicnes at an averago loss of $20,000, TFokker had a single=~
engined, ooden-wing, stcel fusclage job in production in Holland,
which he converted into a threc-engined affair designed for the
transport industrys. This became known as the Fokker F-10, which
proved very populars At this time there was a great boom in

tho industry and numerous companies werc formed to build commercial
airplaness They took root cnd grow until obout 1929 there were
300 companies of every sizc, ranging from backyard factorics to
large and well organized companisess Thoe smaller companies
particularly went inbo the construction of a huge number of
commercial airplanes, mostly small sport planes. Onc company in
parbieular ouilt several hundrod without any ssles organization or
demand and st1ll hes some in stocks You might call 1t the "insane
era 1n aircraft dovelovments. The failures of 1929 left a
condition similar to the post-war poriod, again everybthing wont
down and mo.t of the industry returned to a starvation basises A
large percentage of the newly orgamizoed companies disappeared
completely and vory quickly.

Since that btime there has beon a more uniform procurcment
by the srmy and Navy, but still one compasny has business this year
and starves tha next, and vieo versa, The result 1s that we havo
an 1ndusbry that consists of about ten companies that are largo
and well organized and able to produce commerical and military
planes, and abovt tTen companies building smaller types of
commercial planese Thero are only two ongine companies worthy of
the name and three or four ethers building engines for btraining
planese

Most of the experimental work that has boen done by the
industry has beon dene exthor on speculative or on a contract basis
with private funds for about half the cost of the devolopmont,
so the industry has worked 1tself to a point where 1t has lived on
1ts oun fat and i1s gotting along well in spots and bad 1n otherss
It has lived on the publict!s money thabt has beoen poured into it
Up until a year or so ago commercial busincss had dropped almost
out of the picture and the industry was again forced to fall back
completely on Government orderss All of the¢ factories had
organizations which they were striving fto xeep going, they had
buildaings and cquipment, and competition vas cutthroats I am
painting that picture rather pessimistically bubt 1t 1s vory true

qzn



ffw ’\g ?
St

and easily proven, The industry 1s now in a posztion vhere 1t 1is
Just abovt staggering throughs

The aindustry has trained large numbers of people who have
soattored because of the fact that there has been no umiformity
and continuaty of production or thought or planning. The interesting
thing is that these six hundred million dollars that wore in the
aireraft industry in 1929 have shrunken to = hundred and forty
million, which 1s nou approximately the total vorth of the industrye
Four hundrod and sixty million dollars have been contributed to
arrports end transport linss, and to the Army and Wavy for the
privilege of building ploness

The aircraft industry, due to 1ls rapid development and
due to the fact that 1%t changos so rapidly in %type of construction
and acrodynamical conceptions, has been and still 1s an engincering
game, and probably will be for a long time. It has not had any
roal prodvetion and has no prospects of ever getling into real
output wherc hundrods or thovsands of airplancs of a single typs
can be Turned oubte It 1s interesting to note that Douglas, which
has been ons of the best companigs, and fairly successful, 1f not
most succes ful, has burlt about 1500 airplanes sinco 1920, and
that number 1s about onc day!s producticn of Chevroletss In
fifteen or sixtecn years one of our biggest companies has produced
as many alrplancs as an automobile factory produces automobiles
in a single days As an engingering game, 1t means that any
company that 1s going to stay in busines has te have and be bascd
upon a good engincering organization = one thet has plenty of
experience and one which 1s well enough organized to kcep goringe
To give you one proof that this i1s an enginsering game, when I
left Douglas i1n 1834 we had 270 poople 1n the engincering department
ane 560 peonle in the shop = one in tho engincering department for
each two 1n the shope Such an enginecring organization 1is
neces.arily s very important item in the cost sf airplaness The
enginecring and development costs must Ffrequontly be vritten eff
on a small numoer of airplanes which greoatly increasos tho unit
price of the shipss The cost of enginecring, rescarch, vind btumnel
testing, eto., will average slightly more than half of the cost of
an experimental airplance The cost of such expoerimental work is
groatcer than 1s gonerally understood, roughly, the first expori~
mental airplane of a new medern primary triining type, including
tesbing, 1111 cost about $60,000 to $70,000; of a basic traincr
$70,000 to ,88,000, of a two-plase observatioa airplane $120,000 to
$150,000, of a three-place observation airplane 160,000 to
$200,000, of a single-seater pursuit to 140,000, of a medium
s1zo bomber $300,000 to $450,000, and of s large flying boat
$600,000 to $1,000,000. The cost of the Ffirst Douglas transport
$370,000, =nd additional $150,000 was spent in tosting, rodesign
and improvement in preparation for production after the farst
ship was flowne The cost of the first Martin Clipper ship is
reported to be approximately 1,000,000,
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Another thing that must be considered in the airplano
industry 1s the fact ilhat since 1t 1s not a production industry
and never will be under present conditions, cvery part has Peon
and will be designed for small production or for an oxporimental
set=upe In other words, vhere the automobile industry would use
a forging or a stamping designed as a complete unit and produced by
machinery, the parts of an airplane asro designed for easy production
in small quantities without the use of dies and spoocial tools.
Every piece of an airplane would have to be redesigned to permit
of 1ts manufacture i1n another method before large production could
be atlemptede Mest of the work in an aarplane factory requires a
fairly skilled type of workmane In building automobile transmissions
and steering gerrs and things of that nature by the hundreds
of thousands, labor without mechanical instinets and with littlo
training can bo usced; the only highly skilled people necessary
being those who design and set up machircs to do the works
Conversely, in building airplanes, every picce 1s designed so that
with a pair of tin snips and o hammer the parts can bc made by hand,
because the small quanbities involved prohibat tho cosl of dies and
automatic tools, In the case of a knuckle forging on an aubtomobile,
the tool and dio cost for making that ontire set-up 1s less than one
mrl por nite e use a similar forging for landing gears that
costs {8 to »10 por unit for die cosls alonos

Another thing that makes 1t impossiblco to get into any big
preduction i1s the 1apidaty vith which the techmieal side of the
industry has beoen changed. Up to 1932 the transport lines wers
flying Fords and Fok.ers vhicn had a cruising specd of 120 miles
an hour, In 1333 Booing brought out the 247 transpoit which
jumped from a oruising speed of 120 miles to 150, In 1934 the
Douglas transport was pub on the lines and raisod tho cruising
performance up to betiler than 180 miles an hour, decrcasing the
time from New York to Los Angeles frem 26 hours to 15 hours and
50 minutose The performance of military airplanes advanced in
the same proportion during this period ~- obsorvation planes
advancing from 150 miles per hour to 200, .nd row te 2303 attack
planes from 160 to 215, and bombers that easily out-distanced
pursurt planess This i1mprovoment was due to the change from the
wire braced type of ship, with struts, wires, landing gears, ctoe,
all erposed, to the modern sleek cantilever monoplane with
ro tractable landing geare The nev types of ships were naturally
very differcnt in structure, being almost universally of "stressed
skin" construction, using aluminum alloy, This change therefore
necessitoted the use of personnel more advancedly trainocd, and
consequently those poople vho were famwiliar with the manufacture
of wood aings and stuel tube fuselages vere a drug on the market,
while those who could work duralumin were at a promiums which, of
course, meant that 1t was neesssary to educate and train new
paople, mnd involved quitec a revolutionary stage in engineering snd
technical development because at the beginning there wa., no great
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¥nowledge of what could bo obtainod from the new type of censtrustion
and 1t was nceessary Lo makc thousands of tests to arrive at the

best type of structure for various parts of tho airplane. This
research 1s going on constantly and slow progress is being made in
arrangements and combinations of structure that give greater

strength for loss woight, or that improve production and reduce coste

Another characteristic of tho industry i1s the fact thst 1%
reguires a very large floor space in proportion to the value of the
work pnroducede In checking guite a few of the cowpanies! preduchtion
possibilities 1t was found that working to capacity making modorn
airplanes the averago factory can do from ten to twelve dollars
worth of work per square foot per year, which means that a company
doing ten mallion dollars worth of business would have to have a
million feet of floor space, which of course 1s a very large areas
This vas checked on tho basis of the wsual contract with the
Government, in vhich costs of engines, nropcellers, and instruments
are not included i1n the total, as these parts are furnished to the
contractor by the Government,

Irother point 1n consideration of the requirement of this
large space 1s the fact that each airplane from the ftime 1t starts
through the ship, vith the usual mistakes worked out end ready for
production 1n small guantities, will be going thru the manufacturing
procesges for a period of from six months to a yeare. In ths
automobile industry 1t 1s considered very poor planning 1f the
material 1s in thoe factory more than four days from the time 1t a1s
received urtil 1t i1s delivered as an automobile,

Tho airplanc rcauires a type of building peculiar to 1tself,
Modern airplanes are very large and are gebiing larger. The baiggest
ship 1n this country has a wing span of approximately 130 feet and
its height 1s just under 28 feet, If e buirld bigger ships we will
have to have hangars and factories vith greater heights ane long
clear spans uvnobstructed by columnse Such a factory is very much
more costly than one of the ordinary type 1a which 14! hoad room
is sufficient and where columns can be placed every 25! without
interfering with operationss Another thing entering into the cost
of such a burlding 1s the almost impossible matter of heating 1t
uniformly.

Materials too, are changings A few yoars ago the grest

troable was to get Spruees Now most of us have thrown the wood
shop out except for crating and tool " rk, oend practically all
ships arc made of duralumin; about 85% of the matcrial in a
modern eirplanc is aluminum alloys. 'We have but one source of supply
for alumnum alloy = The [luminum Company of :merica. However,
there 1s plenty of aluminum, and the /luminum Company of smorica
1s a very efficient manmufacturing organization, but in spite of this
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1t usual y takes al loast threec months from the time of order to get
sufficient aluminum alloy to sbtart work on a contraecbs Tho other
necessary miterials aro alsc rather slov in production, ovon in
peacc-time, Llso, nearly cvery airplanc of a difrferent typo or
model bas an entirely different set of duraluwmin extrusions, which
ars long strips of practically any shape desired, and which are
made by forcing hot metal through dies and extruding i1t like
spaghaottie Continual exporiments are being made to develop more
efficient shapes and 1t 1s very rarely that the same sel of dies

1s vsed Tor any two different types of shipse

In the lact ycar or two therc has been an improvoment in
aluminum alloy. The 178 type has been replaced almost universally
by 24S, vhich 1s stiongor and of the samc weights. In starting te
work 248 mwaterial 1t was found 1t took a differeunt technique to
vork 1t, end that all dios and tools bhad to be revised duo to the
fact that while 178 could bo formed over a radius cquivalont to the
thicknes-~ of the sheel 248 roquired a largor radiuse The Martin
company h d ships designced on the basis of 17S and when thoy
changed to 248 1t cost tham 250,000 They had to change overy tool,
dio and [ixbure to work the now material for a saving of 80 pounds
por airplanve This 1 an aindustry which 1s doveloping continuously
and an vwhach the entiie picturo changes every year, thus proventing
stabilization and standardization,

It might also be interesting to consider the time olement
in the production of airplancs, taking as an example an airplane
already devoloped and in productions In 1932 the Douglas company
had been building a type of ship basod on the old 02-H, wnich had
gonc through sevoral othoer conversions, %hoy had built soveral
hundred of them and the operation was smooth, and, as oane of our
procurcmont officers romarked, "all you have to do 1s say 'Give us
600 more yards of spaghetti'™. The only mujor difference between
those airplunes on the new ordor and th hundreds produced previously
was The ongines The new ships were to have a Prestons-cooled cngine,
farrly new, but which, however, had bcon successfully oner-ted
previously as a wabor-cool.d enginc on an order of 60 airplancss
Tho contract was let in October and aftor a couplc of months of
discussion approval was given to order material and work was started
about Fobruary lste The first ship was complcted in May, the cnganes
arrived in June, bub had to be sont back to Lhe factory fer rowork,
When thcy were refurned in August for insballation i1t was found that
due to some internal difficulties the o1l coula not be cooled, which
caused another delay, and delavery of the airplanes did not begin
until Novembers Hero was a condition uhere the arrplane was already
vorked out as a developed product on which delaverices wore planned
to start in 120 days after tho date of theo contraet, but did not
actually begin 13 months afler the date of the contracts.
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The Douglas trensport makes an ercellent exampls of tho
development of a mew type of airplanes Tho contract was signoed
in september, 1932, spooifications were prepared and vork was
starteds In building this commercial type there was a great
advantage in not having to wait for approvals, as well as freedom
from the pressure of having to do things a certain way, Excellent
progress was made and by the first of the yoar a most comprehensive
series of wind tunnel end structurel tests had been run. Tho
alrplane was comploted 1n flying condaition in July 1933, or ain
ninc mohthse It took about six more months to gut the airplanc
in suech condition that production could be started bocause problems
of hoating, ventilating, passenger comfort, and gensral flying
conditions had to bo solved, engincs made to rum properly, and se
forthe Producticon vas actually sbartced 1n January 1934, aid vas
built up until two airplanes a weck were being delavered by
sugust, vhich meant that 1t hed beon almost two yoers from the
beginning of the dosign to the time when actual production
deliveries wore being mades

an

To bulld/experlmental airplanc for the Lrmy undor ‘the
prasent procurement system for production airplancos and submat
1t 1n 2 "ohysical article" competition, which 1< the present
method, 1% would bc nocesecary to figurc a year for tho production
of the first airplances It would then take about four months aftor
delivery, essuming 1t to be genocrally satisfactery, before an
avard coula bec made, Threoe more months weuld be spent in the
usual arguments and discussions beforc a final set of specifications
wyould be prepared, it would take anothor six months to sbart to
producc the first airplane and still another four to six months befare
deliveries of tho first production airplanes could be made,
because the first airplanc has to be inspected and tost-flown and
again approved, and any number of changes made as the rosult of
definite defocts »v, the ship or technical and tactical developments
that would have to be incorporated in the production, So 2t
would lake about two years and six moniths to get the first airplanse
in produetion gquantitios under this sybem of procurecmont,

Tho other mothod of the procurement of aieplanes 1s by the
design competition, Dosign competitioas are originated by the
preparation of a directive which outlines tho basic tactical
reoguiroments of such an airplanes The preparation of an averago
directive taxes about throc monthse Such a directive i1s then
built into a detailed specification outlining all of thesc
requirements /hich must be coordinated with various branches and
units of the Metoriel Division, and a circular has to be propared
to send out to everybody who ever heard of an airplane, rthich
takes anolher four monthse Then there 1s a pericd of six months
that the i1ndustry must have after the circular i1s prepared in
order to prepare designs and studi.s to send in for eveluations
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The evaluwbion takaos three months, Making the award after the
wainner i1s declared taxes three more months, thon about nine

months to a year to complete the ship. ‘Tftor a1t 1s built there

1s a six months period for the testing of the airplane and
catching up with the ‘two years that have elapsed in development,
and thon, even 1f the service testing i1s olimineted, 2t would

takeo another year and a half boforo delaveries could be madeq

It would take forty-cight to sixbty monthe from the time a decision
was made To buy a certain type of plane urtil doliverios could ba
madc of any quantitye By tho tame the plene is in preduction
tacticsl and teshnical i1deas have boen changed so radically that
1t 1s alrcady obsolescenta

One aimportant thing to consider for this vhole industry
1s the fact that 1t 1s entirely dependent upon thoe Government's
business, with the exccption of a few odd planes that aro sold
to private ownerse That 1s not only true of companies that
manufacture airplanes for the army and Nevy but true also of those
who operate transports, becauso transport operabtors could not
possibly operate 1f they did not have tho air mail to carry,
oven at the wroesont rstess Practically nono of tho wtransport
companies are msking any money. Some of them are suffering large
losses because of the new air rabtes in spite of tho fact that
passengey revenue has gone up 50%e So the transport companies
are dependont upon the Government, through the air mail. The
compantes that build transports are dependent on thoir operations
for the amount of comwcroial airplanes wovld not keep a tenth of the
industry survivings The great difficulty in our present set-up 1s
that 1t has been made a political foolball and probably always will
be, 1t has boen thae subjeet of innumeravle investigations, some
vindicutive and some inspired by Congressmen to got their names
in the »aper because there 1< no surer woy to got publicity than
to attack the airplane industry inasmuch as while 1t 1s small 1t
has a romontic appeal and gets publierby without even tiying, and
also due to the belief that there are tremendous profits in tho
industrys. It 1s jJust as dafficult for the Lrmy and Navy to buy
the airplancs they want as 1t 1s for the manufacturer to build and
sell thems All of these sbtatements have no reflection on peoples
Our laws are so set up that they won't permazt a roasonable metheod
of procuring airplaneses The English and the French have long
ago abandoned the method of open competitive bidding and have
adoptod a definite schemo which consists of putting certain
manufacturers on tho approved list, limiting the number that san
get on that lic~t to the number that con survivo on the amount
of businecss, end that has kept up their manufacturing methods and
research to a standards This has kept the British aeronautical
industry i1n oxcocllent conditions In this country one covld start
with 325,000 capatal and build a shivp thet would have a good chance
of sellings The fact that one had no organization bohind him, no
machinery, nor equipment and no facilitics vould not make any
differences One could bid under other compwnios that are forced to



carry a large and expensive staff both for production and ongineoring.
Such a condition can't happen in mngland or in Francc or 1n most
other countries where the political bsckground i1s different, T have
had quite an argument =ith Mr, Warnscr on tnis questione He made
the statement that we should encourage .ngenuity and endeavor to
bring up every little company that was started and in that way
encourage development. I said the best example of whst that meant
could be given by an cxperience I had with a small rosc garden out
in Calafoinias I decidoed T was going to raise roses but I know no
more about them theh most people know about airplanés, I had a
small plol of ground ond a few rose busnes and tancey began to send
out shorbs all over tho placc and o¢ach time a shoot camc up and
looked good I put fertilizer on 1t and encovraged 1t In 1lhe mean=
time the oraginal bushes died and the younmer ones were hot bearing
eny rosess 1 got a Jepanese gardner to lo-~k after tho garden and
vary soon I had lots of rosess I asked nim what he had done., He
soad, "Very simple, So much ground, too many flowsrs, no food,

all die."

==0J0~-

§ - Under emcrgoney conditions would you estimate how long
1t would take to get airplanes if you could remove the impcdimenis
you have indicated®

A = If you wont bto take a small ship already developed and
ready to go ahead = about a year to get really staried producing in
small guantities, because in the first place you have to got matorials,
In peace-time, without any extraordinary demand on msterials, 1%
takes three months to get theme Inasmuch as tho entire plant could
be stoprod by lhe farlure of one source of one material tho chances
are thet undor the stress of war-time conditions you would have te
figure on about 18 months to get onough material %o stirli large
productions Furthermore, 1t would mean that the tooling would have
to be developed differently, the basic design would have to be
revised, vhich would teko st least a year even under the war~time
pressurc end freedom from other restrictionse The 1doa of farming
out parts bo small sheps all over the country 1s fallacious because
1 a sob of drawings for even a small airnlane there would probably
he Trom three to four thovsand individuel drawings, each one wiith
s hyndred possibilities for srror, so that there would be at least
three hundred thousand possibilities for the drawings to have
mrstakese ulso, the drawings are madc b interchangeable figures
but there are limits on dimensions, In maging up Jigs 1t does not
make any differcnce whether they are made to the bhigh limit er low
limit for work done in the same factory beccuse the matching Jigs
are Tthe sames The only possibility vould be to produce a duplicato
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set of jigs and fixtures and send them around to the various
companies who vere producing the parts, and even then thers is a
groat possibility for errore To give you an example of what I

sm btrywng to say I wont down into the shop one day snd the Chaef
Inspector asked me to come over and look at some partse He had a
whole pilo of them and ho said they were all wronge I told him

we had made 800 of them and 1t couldn®'t be possibles I asked

1f thoy were like the draiing and they wore., The drawing had been
in tho shop for sevon yoars and I looncd back and feund that

"John Fhoever~he-ias" hid always made those partse John had leoft
and when enother porson s piven the job he made o ncw tomplate
according to tho drawing ond tho template was wrong boecause mno

ono had roported that the drawing was wrong, Tho rcason thoy had
nover found i1t was that there was no inspection to the diawingsg
tho inspcction was to the templeate which was the logical thinge
That ves an example wherc aftor sovon yoars parts had to be
serapycd and new ones mados, Such a thiag vould be very much more.
l1kcly to occur whoen changing from hond built parts to forgings and
stampingse Thore 13 also tho difficulby of getting proper workmon.
There arc not a lot of poeplo famrliar with work on duralumin and
thoy have to be trained, Thers i1s evon grcator difficulty in
gotting a supply of foromen and supcrvisors. Whon you expand tho
infantry, 1f you have enough tor sergeants thoy will whip tho gang
into shapc but 1f you arc short of top sorgoants the licutenants
and the captains and oven bthe colonels will go serewy trying to got
things streaightenod out, o depond on tho foromen to take those
pooplo and keep thom in squads and very fow aro available 1n a new
ZAMC o

In gonorsl, T would ocsbimate that 1t would take a year to
start quantaity production on a simplc asirplanc like a trainer,
srghtcen months for an obsorvation or an attack, and two yoars for
bombcrses

Q =~ Considoring all the dafficulty with labor and mateorial
that ycu have just mentionod, say we had on or shortly aftor M day,
onoc thousand airplancs for the omergency and we need 5,000 planese
hat 1s the answor of the industry to lhis war-timo procuroment
problcome !hat should we do? 'hat should industry do and what shoule
the Government de?

A = In the first place I think you can forget the othor
troyblos much more easily than you can forget the difficulty of
procurang matcorials in time becausc wo arce dopunding on a widely
scatlercd arca of industry whieh wall bo under great stress from
othor notivaitiess I think th. answer to part of tho problom would
be to have a contral depot which was kept sbocked always to supply
the basic materials which could be issucd on M day or ahead of 1t
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to the companics that were going to do the workse You might not
have cxactly the same gauge bubt in stress of war-time we would not
be so pairticular and 1f 1t were four or five pounds hoavior and
tho negntive margin 3% or 2% 1t would still bo useds Wo could geb
by with a rclatively small list af 3t woro limited to defimate
sizes and gauges. Such a seb-up could be used for manufacturcs in
poaso-timc to draw material. It would be a feirly exprnsive thing
to handlc in the begimning but would bo cheap insuranccs In tho
poersonnel situation the operation of an industry more on the basis
of the Englash systom would help tremendously because we would have
continuous production in every factory, end instead of working at
capacity today and a year from now being down to cac-tonth of
capacity, thus having te lay off troined men, 1t would bec possible
to kecp a good standing army of trained personncl that could be
depended upone The wholo trouble as I sco 1t voold be to provide
a resorvolr of material and personncl by conbtinued productiona

@ = You have explained vory clsarly and given us a picture
of the prescnt state of development of tho aronautiecal industry,
and comparcd 1% with the automobile indvstry which has progresscd
to a statc of sbandardization i1n production that 1s very much
highor end to which the acronautical industrics submit to unfavorable
comparison but you are not vory opbtimistic on the subjoeet of whobher
or not the aeronautical industry could rcach a stecge of devclopment

comparablc to the automobilo industrye [ro you pessimistic about
that?

A = Quitey, I don't sec that there 1s the demand for a
private airplanc af we are going to bace the future on that typs,
and the automobilc industry 1s based on the privately owned cars
The airplanc 1s still dopendent on the weathor. If you want to go
a short distance yeu will go in a cars If you want to go from town
to town on business, most touwns are so iocated that you can go
there overnight on a definite schodule, safely and dependably by
ralle Conversely, 1f you usc an airplane for such work, here is
an example, Supvnose that I were in Baltimore and went to Wright
Field by private asirplanc on business. I would probably lcave in
tho morning and get therc after three hours flying, arrivaing too
late %o do a full day's worke 'hen I would be ready to start
back again, the chanccs are about onc in three that the weather
would be bad over the mountains and I would cither lose time
walting for cloar weather or return by rail, This would mean <ither
returning for the ai¥planc or sending somconc for 1te There is
the further difficulty of being without a car uvon arrival in
another cily by air, which would cause many peopl: to drive,
rather than fly, distances under 150 miles. For longer dastances,
say from here to Los .ngeles, I can leave 'ashington at six
o'clock in the ovening now and be i1n Los ungeles et cight ofclock
1n the morning at low coste If I were to fly my own ship 1t would
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take at least twe dayse "o had a ship on the Wost Coast that wo had
to bring back here und, considering gasolinc, insurance, ané all
the things nceessary to bring 1t here, 1t cost five times as much
as 1t vould have cost to bring the pilot back on the airlino, and
besides 1t took three deys to get 1t here vhoreas the transport
line sould have brought him hore overnights » lot of people will
have airplanes and use thom for amusement and long trips, but the
aubomobile did not become what 1t 1s unbtil 1t bacame a neccessitys
Ls far as tho transport lines are concorned, they will need more
cquipment end bettir egquipment, but the Douglas company in a little
over onc yoa: provided enough airplanes for T.W.a., Fastorn

Air, and fer /merican Lirlines, which 1s a very comprehonsive
systom, and had enough ships left to suposly two lines in South
America, onc in Central America, and three in Burope, any ene

of eur large manufacturing companies could supply the whole
transport industry vith all of i1ts egquipment. Mrlatary cirplanes
arc going te be moic numerous, I am surc, ana thoy arc going to

bo much more oxpensivo, btako longor to producc, etes., so I think
the 1ndusbry will have to depend almost cnbirely upon that same
background 1t has always lived on=-military busincsse

Q = I would like to ask what yeu think of the $700 airplane.

A = The $700 airplanc has been the subject of very much
debato, and I think tho pcrson who jumped into tho limelight with
1t vovld cortainly like to jump backe Thero has Beon a lot of
talk about 1t and a lot ~f poople have made a lot of figures om ite
That type of axrplanse 1s a surce thingsy therc are going to be lots
of them. But, assuming that you could build them in the thousands,
you st1ll havo te buy material. Even for $700 peoplc are net
going to buy a lot of fabric covered wood, they havo been educated
to scmething difforont, and the basic matorials, using aluminum
alloys and high tcénsile steels, will cost about $450,00 per airplancs
£ minimum number of instruments for flying safely, evon in bigger
production, woald run about $200,00, tho propeller would cost
»50,00, and then there i1s the engine and various and sundry pireces
of ecquipment to be boughte The $700 airplano burlt in tho quantities
they are talking about would cost from $1600 te $2000., and thon 1t
would not be in production until about two years after the design
was approveds In tho first place you cantt soll any article, I
don't care what 1t 1s, for less than 25% of ihe sales price going
1into the sales cost and 1f you would scll the $1600 airplone,
there would be $400 per airplane fer that purpose. A factory
that vants to survive would not figuro on less than 20% profit in
any othor industry, and should not in this onc. Twenty percent of
the remaining $1200 brings you down to $960, for which you must
build a plance and buy all material, wnd this mal rial costs, say
%500 at least, loaving $48Q for labsr and overhead, which means
that tho ship would have to bo burlt i1n about 376 l.bor hours.



Q@ = I understand there are abeut two praincipal engine
manufacturing companies andéd I wonder in case of emergency whether
the engine would be the critical component or the ariplane i1tself,

A = T really think lhe engine manufacturers could start
producing more quickly because by lhe rature of the work they have
production machinery and jigs. Both of the large engine companies
now have enough machinery and equipment already installed te do
several times the work now being dones. Since the engine we would
use 1n production irmediately has been through a development of at
least five years thoy are in fairly good shape to starts Thoy
would be able to get engines very much faster than airplanes could
ve produceds They do have a better set-up and furthermore there
are probably more good machinists than there are people who can
do the vork on the airplane,

Colonel Jordant I ant you to explain to the class why
you moved to California.

A = T came back east in July 1934 and took over the
manufacturing business here and found that I had inherited some=-
thing which I did not want very badly and could rot do a graat
deal withe It was simply poorly arranged and not susceptibloc of
easy expansion, so i1t was apparent that we would nave to have a
new factory., I began checking around all over the east for places
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that had about what I wanted. I wrote myself a set of specificatians

for vhat I censidersd an 1deal set-up for a new factory starting
without enything in the baockground, Having written this et of
specifications, I found There was only one place in the vorld that
fulfilled them so I started in making a check on 1t and reducing 1t
as for as possible to dollars and centse I loock a hypothetical
set~up wherein I had a certain amount of money which was distri-
buted - so much for plant, so mush for machinery, so much for
working capital, - and made sbudios of various locations based upon
1% = vhat I sould havo to pay for a site that would be near a
munielpally owned airport, and convonient to labor, that weuld

be near, as far as possible, a pool of trained help, that weuld have

power, gas, and water, and suitable transportation facilitios fer
the shipping and roceiving of material and finished products, I
evaluated all of these things aad found that my averagle fixed

charges on that basis wore apnroxamstely 32,008 a year in California
and $67,000 a year in Baltimores I also found I could build a factory

in Les Angeles, more suitable than I would have been forced te
Puild in Baltimore, for a little loss than one-~half as much per
square foote Since the contracts for the factory have been let and
under way, I find 1t 1s less than thate It 1s going to cost ©1.29
per square foot, including a sprinkler systems, The bost price I
could geot i1n Baltimore or Detroit was $2.75 per square foote ‘o
have eliminated entirely a heating plant; as such, we have a few
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portablc heaters for vork at nights Los Angeles has a large pool

of help and 2t 1s very easy to get help fto come out there, I find

1% 1s very difficult to get help from Calafornia to come east.
Furthermore, I found that not much flying could be dons in the winbtor
in the testing and devolepment ~f lho experimental airplansee The
f1eld has to be in psrfect condition and the weather should be
uniformly good, wilh a high ceiling, etce We had a job ready for
test December 2Uth and all set to go, after we had three or four
days of testing, but 1t was the middle of March before we got 1t
dones Had thal beon a job on which ve wecre depending for production
1t would have been a great loss. Also, we found that in Baltimore,
1t .s hot 1in the summer - very hot, In fact a year ago ws had 18
deys unen Lhe temp.rature touched 100 wath a humidity of 80, and
people cant ot work under such conditions. When people don't work,
they are a losss In the winter we had two feet of snow and the
factory was hard to heat, consequently, ilhe employses lost time
gotting warm, In California the max mm summer temperatures are
slightly over 80 dogrees near the coast and 1t 1s never too hot

to slecp vell at nighte You get up in lhe morning fecling like workinge
I talked ath Cormender Bogusech, in charge of aircra®t maintenance
for the Nasy. They are doing two jobs of the same kind - overhauling
exactly the same airplane, at Hampton Roads and at San Diegoe They
viere using ezactly the same class of vorsonnel, switching them back
and forth, and the cost of lhe job in California was approximately
15% les +than the job in Hampton Roadse He attributed 1t to the
1ncreasod personnsl efficiency of people who were not subjocted

to the intense heat and 21:+tense coldes Oub lhere we have fogs

and rains - 1t rains like the devil when 1t does, but 1n ten ysars
of tesling axrplanes I don't believe we have beon held up more than
two consecutive dayse Jae of the most comron objections given to
meving to Califormia was the freight cost on materials, most

of whick comes from the hkaste It 1s 1nteresting to note that a
careful check shows that the average cost of heabting 2 square foot
rf factory space per year 1s from seven bto eleven times the additional
¢ aight costs on the amount of materisl uscd per square oot

1 3r year in full productions
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