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ATRCRAFT PRODUCTION PROBLEMS

. 25 February 1948

COLONEL GODARD: It is a privilege today to welcome some .olci _:
friends and one new_friend. T am particulafly glad to see Mr.'Ellington,
Director of Public Relations fof Républic Aviation Corporation, and Mr.
McDonald, Factory Managef_of Repuﬁlic aléo. We are glad to pave you with
- ﬁs, gentlemen, | | ‘ |
Our speaker‘today.eétaﬁlishéd his reputation as a production man
:Aduring the war when‘he'was managér‘of the Evanéville plant of rfepublic,
That plant was finished.in iafe l?hZ énd produced the amazing total of
6;000 P-L7 airplanes before the ‘end of ‘the war.,

People invtheraviétion iﬁéustry‘and éeople who know him perscnally
‘believe that the one maﬁ who Was'ﬁost fésponsible for that recordeas
© Mundy I. Peale, who is now Président and General .Manager of Hepublic
Aviation Corporation.A.It igimy ﬁri;iiége to present him to you now.

. ‘MR. PEALE: Thank jou;'duSty. Captaih Worthington, gentlemen:
zThe invitation you have exténded to me to appéar before you today is
greatly“apprecigﬁed.,_; sincere1y believe that all Opportun;ties enabling
each.of'us,té,advgnce the.procésséé'of undérsténding«and cooperation for
our mutual responsibilitiés ;hoﬁid Sé'followed through wherever poésible.
What: has been angmplishéd in tﬂé'pésfjié due -almost entirely to the

spirit of{teamwork which has prévéiled'betwéen the civilian and military



Presumably, ménv thlngs of conoern to the alrplane manufacturer
:are being dupllcatbd in one form or another, in other fields, Pérnape
an even better tltlp would be one which appcarcd over an article in the
-7 December 1945 edition of the Army—Navy Journal. Written by then-
Assistant Seérétary of War f5r Ai£ Robérg A.‘Léveﬁt, the article was
called, Miracles Take Time's |
Mr, Lovett'states some facts ﬁhich éfé ﬁéll kn&wn, and oever;l
'more which may not be so well remembered
1. No Alr Force‘alrcraft used in World War II was derived
From dcs1gns 1at<,r ‘than 19h0
2, In opltu of subcontractlng and éux111ary sup pliers, over
90 percent of alrframes produced durwng the war came
from the regular aifcgaft indusfry it too& obtween one
and two years to get full productlon from auxiliary sources.,
3., The ability of our cnglnbers anﬂ 1ndubtry to ma 1ntaln pro~
duction Whllc, at, the same tlme, modlfjlng the aircraft to
”1ncorporatev“modern dcvplopments“ gave us the needed “dgp -
for v1ctory. | |
(At this time I Would like to say that in the case of the Lhunderbolt
while we dld a remarkable‘gob of produolng alrplanes‘dQSpltc continual
design éhaﬁgéé, production was;iQSt‘and;fﬁﬁqutunétély, at the eritical
'sﬁagé‘of'acéeieration.;‘ AR | | |
The steps in fhe Unité éroduced line of the P—h} Trend chart

(number 1) are the points at which magor modifications occurred, Note
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P-47 TRENDS- REFUBLIC AVIATION GCORPORATION - FARMINGDALE, NEW YORK
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This meant quick expansiéﬁ of facilities, manpower, engineering
and production skills,

It meant, as it did to all companies in the industry, that all
of the earlier rules of aviation--"take your time," 'do it by hand,"--
were forgotten. A mobilization plan, 1¢oking forward to a hypothetical
l-day, had been worked out for, the country prior to 'this time. Plants
of all sizes and types had been‘questioned as to their ability to
produce certain types of cquipment in ‘quantities, All this information,
including studies relating to’manpower, materials, tooling. and facilities,
presumebly was instantly availéble»for activation when the .day came,

. As it happenad, thét.plan was scrapped and was never put into
use. instead, as-Secretary Forrestal éxp1ained recently, it was felt
that the mobilization planning'had'nﬁﬁ'been.on a blg enough scale; had
not contemplated the scope of the global war on which we were embarking,
and, therefore tha'philosophy'of:all—out production, in every sense, was
substituted. Tﬁis meant, for a time, that everyone was scrambling. for-
already scarce matcrials, SHbconﬁractors, parts, .and equipment; and the
companiesiwith the most agressive»purchasihg system won out, for a time,
at.least.

A glance at the Direct -Employces lino on.Chart 1 reveals, without
.lengthy cxplanation, the cxcessive manpower réquirements -of ‘an unplanned,
all-out production venture.

- Many companies, realizing the'gigéntic problem facing them,

.committed, themselves “to building. programs without waiting for okays or



My reasons for dwelling on the build-up process for ®orld Har IT
vill immediately become-e§idént wﬁénbyoﬁ éccept.ﬁhe fact that anything .
that 'is done today to ma 1ntu1n air povar, and anything that is Qone.
tomorrow, must be bascd on the iessoﬁs we'learned before and durding the
years 1941 through 1945, On that.basié, I would.likeAto make some
comparisons of prewar and present problems rélating to aircraft industry
management, engineering? productién; and-alllof>the factors contained
within these phases |

Eugene E. ullson, dlstlngulsngd formgr Nav al officer and later
vice chairman of United Aircraft Corporatlon, Wrotu in his book, "Air
Power for Peace," as followss. “The burden (of‘expansion'and flexibility
in production) on thv‘exrcutlve andbungln .rin staffs was back-breaking,
for these men had been at a minimum in thb bluax pr*wqr days. Little help
could be recruited from outsidc. In addition to oxpanding production,
changing designs, creating great nCW‘plants at d1 t points whcreipcople-
Were 1nuxper1cn0ud in manufacturb, and tra:nlng licensees and subcontractors,
the -design and production staffs ha@ to assvmblc deteiled technical
information and irnstruct great numbers éf'manufacturers whose whole
philosophy of design and ménufécture was diffefenf. The gnormous task
was handled largely by the small pruWVr pcrsonnel. Tﬁﬂt t)u over—all
result was so successful is ev1a¢nc~ of the 1n1t13t¢vb and re souwcnful—
ness of the whole of’ Unlted States 1ndustry, for'thc problu WS compll-

cated by shortages, first’ of machine tools then mﬂtcrl als, finally meni"




there have also been difficuitie§‘&ue to the inability of the aircraft
‘planﬁs under exigting regulitions to make the changes in wages necessary
ﬁo maoke theﬁ proportionate. to th01VQlue of the work done and the
_responsibilit§ @ndcffaken;  Increases in the hourly ﬁage ratcs péid;”aﬁd
the inability to obtain permission to make proportionatc incruases iﬁlthe
wages paid suUpervisors and'foremehg frequéntly resulicd in responsiblé
nen receiviﬁglsalaries'leSS than subordinates twio or three grades below
them, ! | | |

'Cérﬁainly, if we are ﬁo proceced under future Sclective Service
Laws to create and proddde aireraft of the types. indicated, the Yovern-
méﬁt must iééislate to pfeVenilprogramsvbogging down because skilled
scieﬁtific and téchnical personnel are called upon Po.layHQan_the@r.
Geiger Counters ana their micromeﬁerS'and pick up a Garand rifle of be
enrnlled in the cooks and bakers school of the Ground Forces,

Today, large numbers of capable executives have boon fofced to
leave the aircraft‘industry and ‘go glscwhere beecause there is not work
for them to do or money to pay them. Not only‘is.this a loss in terms
of tﬁé ?articular;men themselves, but it-also hin&crs the trgining of
younger ﬁen to take their placesibecéuse‘present management ;é ﬁoo busy
explaining 1t profit and loss sheet to the banks, or following up on
present limitéd'prdduction'to.taka time“out to train potential leaders.
Even if énticipated increased appfopriatidns provide for more equitable
produdtioﬁ, it will téke scmé=time¥bef§re'compaﬂies are able to improve

and increase management perscunel potentials.,




Thp small ﬂontnlv'lncromcnts in subcontlaot after March 1943 are

indicative of the difficulti 'S WE hud to brlng subcontrac*ors to schedule,

a

Yet, .%en they were in full sv1ng, subconurtctcrs proved to be a

-

valuable and nccwssury cumponent of' -the 1ndustry.

FIAANCIAL ASPLC”S Or AIRCKAFT ”RODUCTICV

You have hoard more than once that ‘the aircraft'industry,‘by gnd
large, hés éufféred crippling financial losses within the'past two years.
At the beginninngf.thd mobilization.pe?iqd pr;of to world War II, many
companies had suffered losses during_thé41930's;fothers werc at the
point of laying off‘personnel'ahd cutting.dowh'ekpenses, when orders fronm
Europcan oounﬁries such as France, England, Sweden,'etc.; came along to
take up the slack. Britain, alone; ép@nt 73 miliion dollars in American
alrcraft facilities in 1939 and 1940, Some o? thcse,'prébably all of.
them before thé war's end, were taken over by the Defensc Plant Corp;ra~
tion. The value of Aircraft facilities'juéf bofore this pericd of
expansion for Lorolgn custoners approx1wat %5 million dellwrs. ithin
just 4 yoars, bv April 1943, the war investment in airecraft . facilitices
totaled more than ‘three and a third bllllnn dollars. Cf this sum, 259
mllllon comprlsed private fa0111t1bs 7h million ﬁad been committed by
the Brltlsh Government and the rust 3 bllllon 39 Fllll“n, was' financed
by one or anothnr agcncy ‘¢f the ngoral Governmcnt. hcarlyfqnoth@r
billion was added befora'the‘warignﬁed,Aagcording to available scurces,
Truly, this was a period when dollafsgwefgﬂsﬁbsefvieﬁt to the cause of

victory. ”
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Taking our P-8L Thunderjet as an example, I'd like to cnumerate
somc of the design and proﬂuction problems we have cncountercd in the
early stages of production through which we have gone and are going.

1. The airframe and the ¢ nglnc were both experlmontnl in that the power
planf had never bcen flown before tho first flight of XP-84. 2, +hile
normal flight instrune nts nay be foour in a jet plane than in the recipro-
ating type; the requirements of flying at high altitudos an ot high
speeds introduced new oquipmont and instruments which were and are being
tested fgr the first time 1 flghtcr pl e. Among these are pressuriza-
tion end alr-conditioning =« qulprent, to mention only two, - 3. High speed
performance, at Mach numbers whioh approach compressibility created
problems of strﬁoturos which, whiloboapable of being worked cut in tinme,
meant that some of the carlier theorizatlons had to be discounted and new
practices initiated. L. Armament.also oreotod‘problems, since firepower
at high speedy- with newer type guns could notzbe taken for granted buv
had tc be proved in oxhaustivo,vtiao—oonsuming tests. 5. lHMotallurgical
radvances had to be incorporated ioto quaotify‘produotion materials.
There are more of these than oould bo onpmqrated in the time 21lotted
for this talk. I belicve they should be discussed at this point for
several reasons, the most importént,onombeing.that, in wartine the first
production models obviously are not intonded'ﬁor combat and perhaps L0O
to 500 airplanes may be built, for tralnlng and other purposes., This

means that changes can be made as tho llne is developed, without holding

up production and payments on aocepted aircraft.



I grant you, is‘Somewhat«mora.optimistio for 19L8, particularly if ;ir,
craft needs are translated into appropriations by Congress. . But it is
true, neverthcless,  that a mejority of companies that earn largoer con-
tracts, because they happen -to have the‘@irqraft desired by the Air Forces,
will spend a good part of the yesar building back their precicus Working‘
capital in order to establish a~healthytfinanpia1 condition., Tho stock-
holders in most companies cannot expect much in the way pof dividends for
their faith in a sick industry this ycar. That is not a forceast of
industry earnings, and in sonme céses, presumably, it won't apply. Bu£ for
other companies it appears to be just good common sense. Lven in good
tinmes, a very small-émount of proefit is appliéd‘to dividends, benuses or
incentive payments. Usually it is put right back in the business for
research and development of new aircraft, Yet, there waﬁldn't be two
companies in the business if it weren't for those sane stcckhciders.

The aircraft industry has a major .responsibility to the Govern-

4

ment it serves as a vital instrument of national security. t has a

responsibility tc the communities and to the pecple it scrves and employs,

to grant them human security as best it can. And. it has 2 third responsi-

bility to the stockholders who support it, becausc they also belicve that

it is an important element in our national. economy Hnd in thc,sacialzli?e of

B

a troubled world.

DESIGN AND DEVELOPMENT PROBLEMS . ;

There was a time, even in the 1930's, when a few engincers could

get together over a drafting hoard and come up with. an airplane design

.

that could be readily transformed into a prototype.




along production or financial‘liﬁeé alone, Modern requirements have
forced a like conversioﬁ nf engineering aptitudes from the now cbsolete
wartime weapons to the miraculgus‘air equiﬁment of the near future.

lir, Arthur Rayménd, Vice President in charge of Enginsering,
Dguglas Airceraft Company, made~é§ observation in his statement to the

 Finletter Commission which beafé.re?eaging. Speaking of rcsearch
céntracts, he said: "They tend £o be -for iooﬂshart a term. Sometimes
the contract is for two or threé\&ears, but the appropriaticn is‘
reviewed yearly."

One point I should lik@IﬁQ sﬁress. fEngineering is one field
where a nucleus of personnel is got sufficient. When current problems
are facing us, it'is froquéntly hecesSary to have a larger staff of

‘ engineers on a giVen”project‘ﬁhan‘ﬁight'be,neqessary<oﬁce the project

is fully developed. "In addition, the problem of.training ncw enginecrs,
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even 1f they were av&ilabie, is gfoater since it means:diluti
experienced staff to provide iﬁstfﬁctors for the trainees who cannocd
become,efficient~until‘they'hafeAundefgonéla great smount of such
training on specific projects. | | |

PRODUCTION ‘
Even as the wartime production pr5gram began, it was based on

starting up orders that indicated only a ﬁortionAof the manufacture

that would take plaée as the pfog?gﬁ éé&elopéd.. Sepublic,.for example;'

did not contract-tqbbuild 15 thousand zirplanes to fight from'the

beginning. The initial order was for sevéral hundred, and to this was

added other orders as we went along.




Incidentally, the first BS‘airplanes éssembled at Evansville
were built fronm parts madé.at Farmingdiles This gave us the opportunity
o train our Evansville peoplé to‘beche familiar with the parts cven
before they started conming out of'our‘oﬁn shop. It alsa was »f great
help in getting our assembly line in Qpération far aheal of what might

: J

stherwise have been expected,

We broke ground for the Evansville plant 7 april 19L42. The

(oW

first P-L7 to be assembled there was fl@wn on 19 September 1942 an
delivered to the Air Force 7 Deéember ig9h2.

There is nc deubt buﬁ that.unit costs for cur P-8L Thunderjet
today would be below the present costs if such a systen cruld now be
worked out. But again, you coﬁg to the quastien of volune orders; 600
airplanes, ordered in quantities.of 150 each arc bound te cost more than
600 airplanes ordered at one timé,‘ The present emphasis for a five-year
procurement program is wisé‘becéuse it gives the manufacturcr a picture
cf his schedules over a longer period permitting hinm to tonl up nore
efficiently, and means greater security for his employccs. It is also
a means of effecting greater'ecoﬁpmy‘in‘pr5duc£i0n and should result in
lowering the over-all casts‘ofvSupﬁorting~an‘Air Ferce to the taxpaver.

In comparing the wartimé#?—h? with peacetinme P-8lL producticon,
on the 250th article, 50 perqent 6f assembly time is saved through
high~-procduction methods. -1If peécétime Qfders were sufficiently large,
this saving would defray thethqts‘of high—production engineering, but

more important, would provide a pilot line of tocls which would permit
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1nstant ranld rrnductlon acceleratlon in bvent of cmerbency-—assumln s
qf course all mobilization factors were in the proper stmtc of preparaed-
ness. If we were able to order parts and equlﬁmunt in 1vr;br quanti ties,
there would be additional . savings possible. In.cnnsiﬁcrin; the greatly
'rising costs inherent in developing some of phe newver~tyre alveraft
coming along, these figures are intcresting. One proposal for o new
bomber includes 2 landing gear cost, for -one plane, =f 300, OOO for the
gear, On sixty dirplanes‘of.this type, the gear cost would be reduced
to’ $100,000, still a healthy amount of money. ‘
On another typo'plane, this time a figﬁter,_Cﬁsts for pressuriga=-
tion for two airplanes are approiimateiy $15,000 per plane. On 50 air-
pianés, this wbuld be reduced.to;$22000 per plane, with additional
reduétiéns if a larger quantity should be 6rdqred{
| Obvicusly, a large part of these bxpenblve items is in tooling
costs for such small numbers. The tooling is stlll nceessary, but if
it ﬁéro spread over more and more airplanes,.phe gnit costs would be
reduced tremendouslys
| ‘ This situation is reflected throughout the building of the air~
‘plahe, iﬂ small items as well as'large ones, an@ﬂis amplz reason why
tcday‘s‘reéearch and-dévelopment caéts are so mugh'hi;hor thon in the days
of the conventional type al rcrsft.
WATERTALS

Of 27 représentative materials, used during the war on all types

of products, this country had an adequate supply of only seven--antimony,




There are many topics which might be discussed here, and abcut
which you may have some questiohs; ~Some of them are answerable only by
Congress, which has already had access to the Finletter rcport and will,
in the next few days, receive the report of its‘own doint Congressional
Aviation Policy Board. To date, the infarmation on fho latter report is
that many of its recommendations‘will follow and even implement tho
'President's Air Policy Commission study, insofaf as military procurcment
is concerned, at least, It is not for industry to determine the size
éndlcpﬁﬁositicn of air forces. It is our responsibility to inform the
Government of our potentialities and our Weaknesses, in order that
‘government may wake decisions for the best interests of our natisonal
security. Nor can incdustry rely on goverriment action‘alone, Wio meet
make every effort to‘improve efficiency anc work Qooperativel* with our
customer,

Prior to his leaving the Army as Chief of Staff, General Marshall
prescnted hiq Biennial Report to the Secretary of Var, & significant
paragraph, written in his own hand, states, "ie can be certain that the
ﬁext-war,if there is one, will be even mofe btotal than this :me. The
nature of war is'such that once it mow begiﬁé it gan.end only as this one
is ending, in the destruction. of the van@uishéd, éné/it should be assumed
that aﬂothef reccnversion from peace to war productidn will take place
initially under enemy distantfbbmbardﬁenﬁ. VIndustrial mobilizaticn plans
must be founded on_thesé assumptions and 50 drgénized that they will meet
them and any other situation that may déveib?. 'Yet_they must in no way

retard or inhibit the course of peacetime produciiong“

25



MR. PEaLd: Yes; this is. a chart of manpower. These are numbers
of direct workers we have in our factory today. These:are actual dates
~dovn here, by months and years, Showing, as we .go up, this year, for
example, our P-8l production, and we havé P-47 spares in he%e. e go
up to a peak of h,2OO direct employecs by April and #ay of this year.

As we get into our old efficiency and our orders start to fall off, all
the P~84's are completed .and our labor curve drops down decidedly. This
is the drop-off of the P-L7 spares, it drops down until by april of
next year we are down to practically ncthing. That curve represonis
Republic Aviation specifically but I believe you can superimposc that on
the direct labor curves of other manufaqtugers an®. they will be practi-
cally the same. ' Coe -

Ve are talking about a five-year procurcment plan so that a

#

manufacturer can plan for five years, and this is an example of why'such
a plan is necessary, %e.don't know what is going to happen next April.
We feel there 1s going to be a constant dip, and that is what we are
trying to avoid. We feel there may be some leveling off, which means we:
might have to wipe out practically fhe'entire plant, and all we will
have left will be an cengineering group trying to come up with some new
design to meet new competition. Whether we could carry it financially
is questipnable. If we could we might still be in a very poor position
when we come into new produttion again. All‘;f this of course is bascd

on prasent business alone.




COLONEL McCULLOCH: That is; all of them arc going to 4o the same
thing? |

MR. PEALE: All, with varying degfées5 are about the same as that,

QUZSTION: I wonder if you would diséuss the production »f spare
parts? You gave us an xample of a larve order coming from the British
before the war, How did you decide the number of sparc yartb te go with
those planes during the w#r? So‘far as the'ﬁilitary arec concerned, what
was your policy, and now, on ﬂrescnt vvr'cductlon‘>

M. PralEs I can answer that very 31mp1y. The operating and the
using sarv1ces have a rate of attrltlon wnlch throush expericnce they
belicve is anSIDlG, sb tnoy tcll us what thcy‘want in spare parts. They
set up a flfure prior to tnc war of uoxut 30 pbrcent in s}¢ru parts.

During the war we found that Fl SUTS tao hl"h and they arop;oa that dowm

to about 15 percent,
Now, we do not tell the Air Forée whaﬁ the guantity should be.
Their own expgrionce and thclr o¥mn rﬂte of attrition tolls us what they
want in the way of sparcs Thcy are tho using DOOple; they knocw what the
rate should be,_.Tﬁat will vary from time to‘time; They ﬁiil come out
with certain peréentage-numbers of'spare‘pé;ts of a particular item and,

because of the nature of that i artlcular item, thLy may over or under

order on that itenm temporarily. But for all around puruas , they seem

to do a very'exoellent job of malntaining Spares suffioiantly to handie

(I i

their requirements.




two and

not use over again.

QUESTION: They are speclalized?

MR+ PEALE: T won't say they are specialized, but they will
change. e are locking into a German pfocéSs tecday which has a ¢reat
deal of possibility, where we can use thg,majcr fixtures over and over
.again by having, if you pleése; a casting which you can r;m@ve.frﬂm a
tnol--a very clever idea. It was picked'up in Germany durin. the war,

Ve are paying a great deal »f éfténgibn to it today. T wouldn't be
surprised to see a great deal of chaﬁgé'along that line. e aré tfying

a tooling run to sée if we can save a few of the tocls. Viould you comment
on that, lir. McDenalad?

MR. McDONALD: . There is‘oﬁé other thing that makes it inadvisable
to do that with your tosls, If‘ﬁou should change the tool over to a new
design and try to utilize the tooling that you have on hand, you will
eliminate completely spare pérﬁs Buiiding'for the airplanes that you still
have in service and which you may have in_service for four or five years,
sc it is not a very practical sqlution.

MR. PEALE: Ve were talking-somé'at lunch about that. Right
after the end of the war, we weré instru¢ted to scrap all of the tools
for the P-L7. They were governmént‘praperty. “He were told to scrap them
and get scrap iron and steel valueS‘for,them. We did that.  We were not
in favor of it But we did it It wnS'not‘oﬁr property. Last sumnmer we

received orders for two million“dollars worth of spare parts for the P-L47.




of them were quite inferior. They should not have been. It meant we
had inferior people dictating to us, which caused in many instances a
great deal 5f trouble. It had to be taken up in the procurcment districts

and straightened out,

I would say insrectién today is becoming very important, more so
than it was at any stage during the war. There is nc aircraft menufacturer,
gentlenmen, who wants to produce a peor product, an unsafe product. It
doesn't help at 2ll. Not only might it méan death or injury to a pilot
or crew, it would mean the busiﬁess dezmise of the company., Wwe all bend
over backwards to make the finest product we can. Just a few accidents,

a few errors and we are out of business. Ve can't afford to dc that,
so we are very cautious in oﬁ; inspection,

COLONEL GOD.iRD: The‘tim@ is sﬁrtléf running cut -n us. I would
like to say on behalf of the Commandant, Yr. Peale, how much we appreciate

the talk you have given us. Thank you very much,
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