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GENERAT VAMAMAMN: Gentlermen, while we are fighting this balile
for peace on all fronts, I submit to you that the biz barricade against
war is a thoroughly prevarsed United States,

Let us suppose that we have lost tie batile for peace, There
are certdin questions that come to mind: Can we survive anotiher forld
Yiar vrithout maximum producticn? Can we have maximum, efflcient nroduc-
Lion withoub an over-all econonmic mobilization plan made in advance and
thoroughly coordinated with thousands of smaller industrial mebilization
vlans in the plants? Will we have time, after the shooiing starts, to
plan? I you have answered "no® in your minds to ‘these questions, you
will have reccgnized the importance of this lecture and this Froduction
Course in yowr curricuiuwz,

From our speaker's biogzraphy and from his history you wWill have
recognized his outstanding qualifications to talk with us this mornini.
It is-with a great deal of pleasure that I introduce vo tiae Indusirial
College of the Armed Forces and to our guests nol only the Chairman of
the Board of the Fairchild DEagine and Airplene Corporation, but, most

important to us, also a member of the Board of Advisers of the College.
Mdr. J. Carlton Yard,.

MR, WARD: Genflemen, I have heen to Dermuda and I must confess
» . , * . - . . -
it is very hard to thinlk in terms of industrial mobilization "mien you
are looking an hibiscus flower in the face. 3o T nad to do o little

=

studying on the plane comdng back. I pub fogetiher a few facts that swr-
prised myself; perhaps they may svririse you. I am zoing to write sone
of them on the blackboard because I Llhiink they are a 2ittle easier o
get through the eyes than theyr are throvgh the cars.

While in Bermuda I heard an ocxomple of a very unusual niece of
By o -
cooperation between the various Arms of the Services. It appoars inab
two sailors from the 3ritish Nave® Base went out for o sail on thelr
afterncon off and were blown out *¢ sea, There wag a sreat to-do over
the incident, So a British shis took oif, mder the command ¢f a licu-
& 3 A
tenant, searching for these fellows. The searcirers didn!t have any lwel,

They became a little bit concerned and firally sernt a request
over to the American Haval Base for some help. ‘The Naval Basc officials
knew some planes were ceming in from the States. They decided tney
would have thosc planes cover the hear=by scein and sweep that area,

'



So they asked the men on the PBM's to be on the alert for these two
1ittle fellows out at sea, They, apparently, had caught onto a mooring
bucy, oh, five miles offshore-~-a very unu°Lal place tc get hooked--and
vwere not feeling very happy about the whole thing, as it turned out,

So after the incoming planes had located them, the Taval Tase
officials got n touch with the Air Base at Kindiey Field, The star-
tling point 13, the Mavy discovers these people through Air, the Army

poes out in a boat and brings them back. So, you see, there is wnifi-
cation.

When one talks of some aspecits of industrial planniing, certain
considerations are obvious, The first one, I think, falls in that class
when I say that, to date, no war has been properly planned for,

There is a recent long reperit, and & very interesting one to
read, on why the industrial mobilization plan for Werid Var IT was ot
used, However, there were some’ very desirable by-products of this pre-
war plaming, one of which happened to be at Pratt-thitney Adrcraft
Engine plant, 2 division which 1 was then rumming for Tmited Aireraft
Corporation., I might recall to you a very Lrief story about it.

We were asked to plan for what was an elghifold increase in pro-
duction, This was in aboub 1938. ¥We made wp our plan and sent it out
4o Wright Fleld., I think we quoted the Lir Corps a prige of abow
$30,000, A number of c¢fficers fell off a number of ohai?s at Trignt
Tield. Ve didn't know that something like $37,000 had been am ruu¢1¢+ed
to draw up industrial plans for all of irdustry. Lhey’*Q1h us, Mietrs
sorry. There isn't this amount of money. UWhat can you make a yhgn Torin
vie went over 1t again. .

Let me say here, zentlemen, vyou make one of two kinds of plans:
Either you make a geod plan, in which case you take your btest people and
let them work on it; or you make 2 surperiicial nlan, in which case any--
body can co it. Ve vere not willing o do tnat u;ud o plan, Ve deter-
mined we would make only a good plan or we wouldn't make cne. So the
directors of the coupany met. I recall tie dlSC;S“-On of the bo qrd.
Business wasnl!t good in 1938, as you remerber,. In the aztioral censu
our industry stood, relatively, halfway bebieen the candy incdustry an
the sausage industiy. That ‘..lso, I think i 2 gignificant Ifact, 50
the board decided that out the 1ittle ihir j“o*ﬁus at that tire 1t
would appropriate $L5,000 if tho Arry Air Corps venld yab un e like
anount The Air Force informed us It didn't nove thuu Hind of money.

-~

That is the kind of industrial planring there wwas in torld Tnr IT.

_ Lctually, in cttempting to draw up specifications for the 2lan,
we learned a lot. It was that plamming we &id, and for vhich we were
not paid, that formed the bauﬂs of *hc bis expansion in the East hori-

Bt -

ford United Aireraflt uorporatvon. elo} ub;nﬂqc sart of it is, that the
nlan worked, That is a proof of now industrial planning vays off,

2
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Then the French came over in 1938 and 1939 and placed with us that
first large engine order, which saved us from liquidation of & substantial
part of our engine facilities through lack of United States procurement.

- You see, at that time it was the theory that all Air Corps engines should
be liquid-cocled, something which we dlda't think we were in a position to
do. Even if we had wanted to do it, it wouwld have taken five years to
develop such an engine which, as you gentlemen know, is the pericd of
"gestation" for an aircraft engine. So the French came along in time with
their order and saved the day Ifor us.

That is my argument for industrial cianning; it pays off. You
gentlemen are in uncharted seas. You are planning Tor what you hope will
never be another warj; but it may have to be., It is well to lknow whether
you are simply wasting your time or whether you are :2lfing a najor conbri-
bution.

Ky second prenise is a very simple one, tooj that is, the United
States is the leading industrial natien in the world, but it has alvays
been given time, in its past wars, 1o harness its civil economy. T don't
think I have te berate that question. It is clear that in the past we had
as rnuch as two to three years in which to prepare before we got into the
shooting phase, These two to three years will provably not come cur way
again, The oceans have shrunk, The modern ocean is the air, ile will noi
again have such time. So yowr Jjob 1s to make up in efficiency what we had,
through the gift of our allies and a kind Providence, the time in which to
prepare for each of the two Vorld Wars in which we have already been
enganed,

My third premise is that mobilizing industry for modern total smar
is a larger, more complex job than rmobilizing the combat ferces., It takes
mere time than does military, combat mobilization. That may sheek some of
¥you. You are professional soldiers, sailors, and airmen. Yo oy the
enormous difficulty involved in building up cadres and military uaits from
skeleton units; mere paper organizations, You know the time 1t takes to
train good officers. You know the modern requirements or srtecialists in
fields from electronics to phrrsies, aerolegy, and vhat have you.

Maybe you have not theught of civil wobilization az being so com-
plex or so difficult. But it is more complex, it is more difflicult, and
it is 8 larger task, Since total wars have become the fashion--and it
means just what it says, "totalV-—our civil economy is as muca 2t war as
are the Armed Services. The one difference, however, is that in ecivil
affairs you don't have the line of authority. You cannot give nilitary
orders, You have tc do a certain amount of sclling and coaxing, which is
as it should be, bBecause once you sell a2 man on something, you haven't
forced him to do. it. He then acis on his owm authority. He wuts iis
heart and soul into it, In the interest of time, I won't cxpand that sub-
Ject. However, a few figures mizght help you.
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We, in Viorld War TII, had roughly 10 million men under arms in the
three Services. How many de you think were viorking behind the lines to
suppert them? Logistically, you can {ind out how many tons of material
per month it takes to support one soldier overseas. You are famillar wit
all these military, logistical figures. IHow many men do you tiinlk it
takes to manufacture those tons? There are from 50 o &0 miliion worlers
in the civil economy.

In the aircraft industry alone there were employces, at the peal:
of World War II, of over two million, In one sense, they, however, vere
only the end of the assenbly line--there -iere also the people who provide
Tabricated materials and arcillary services for the aircraft indusiry.
(ile refer to "raw materials.,” That is a mistake., Ve use nc row material
Raw materials are ores and the like. We gol our matericls in highly fabr

cated form.) Ve do not consider those neop7e who transport these commodi
tﬂes, who mine the raw materials, and who prepare and fashion Lrem, as pa
of the aircraft industry. But they are. So the fizure of two willion-ol
does not really represent the total workers that it took to build the air
materiel.

Now if you go on Yo siipbuilding, ordna:ce quarterﬁaﬂtcr supplie
and buwild up your total logistics pieture, throwing in the services of
transpert, and all of the other services which are necessary in ordsr to
keep these vroductive unive not only usefully cngaged but to bring thelr
products vwhere you need them, it will be a very difficult task to budld v
a figure that will correctly represent the nwber of civilians wic musht -
mobilized, and must be taught thelr jobs, in order te supvort you at the

front.

Since my Tileld 1s air, T am zoing %o dravi my examnles Irom the ail
cralt industry because I have some litile knowiedgze on that subject. I
hope to give wvou the picture of the alrecraft indvstry in vmr robilizatior
Homever, I shall do that a littlie later in a different sequence. I will
nerely say--and this figure will wndewbtedly come back to youv-unat we ha
in February 1938, according to the testimony before the Fair wages Scobic
of the labor Department, 33,00C emplevees in thie alroraft mawfacturing
industry. It was in that year, in Decorbor, that.the Iench cane here te
buy their first egadpment. Till then, the industry had staggered along.
Ve had no app*001aole procurenent frem our own air Forces. I s&)r "no pre
curement! because I think it was something like 30C or LOC airplanes that
vere ordered in one year. Ve deperded mainly on these for uign criders for
our initial mobilization.

Britain scon came in writh France and joined with her urder the
Iord Self ldssion., ”kercfore, it was in 1939 that we increasced sroductic
by our first increments. It was the planning that we got in that Zirst
step upward that prepared us for our ovr 50,000-zirplanc prosram arncwIcc
by President Roosevelt in, T think, abouwt June 1910, when thie world wvms
already at ver and the British wiere on the beachos at Durnicdiri.

L
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That was considered then to be a very courazgeous and foresighted
view. Actually, it was 2 hindsighted view, T havpened to he on a mission
in France at the time (June 1910}, and I remember seeing buses going to
Dunkirk with chalked signs on them, "On to Dunidrk," ®Push the Boscph into
the Seal" and sc on. What a pitiful situation that wvas. It was in such
an atmosphere that our 50,000-plane program vas announced. That became
the first real step toward air armament nine nonths after the world was
inflamed in war.

I would like to emphasize to you the fact that in the Air Coordi-
nating Committee's first report of 1945, it assumed industry would have
one year's advance notice for industrial mobilization. (See note on
page 27.) In other words, we will go back to General Vanaman'!s opening
remarks, that is, you must have industrial-preparedness plans in being.
They must be practical plans, They must not be the kind we had for World
War IT, which were never used.

It should be obvicus that &ll industrial plaming must be based on
a strategic plan. It is no secret to you gentlemen that we never had a
joint strategic plan until under the Unification Act of 1947 and in con-
nection viith the preparation of the 1949 budget. It was brought into
being by the sheer pressure for a unified budget. We have today, for the
first time in miltitary parlance, a Jjoint strategic plan., It is an immedi-
ate or an emergency plan. It has now been furmished to the Liunitions
Board and has percclated up te the National Security Resources Board. It
is, therefore, the basis for cur top-level thinking and plaming,

The five-year M"into-the future® strategic plan is not In being,.
T do not know, as a private citizen, whether it will ever come into being,
or, if it does come into being, whether it will be any more than a long-
range assumption which will have to be severely altered in the light of
any futwure circumstance., It is hard enough *o plan for an iLimediate Jjoint
strategic plan, but the nurber of unknovms and the number of intangibles
that have to be put in concrete form for a five-year "into the future!
plan stagger the iragination.

Nevertheless, this country, for the first time in its listery, has
a joint strategic short-range pian., That fact is so fundamental and so
important that toc much stress camot be placed upon it. Until now, there
have been only bits and pieces, and a plan that is designed to ceope with
total war cannot be bits and pieces. It rust take irto account the
Nation's resources as a whole. JSo e now start with the Joint strategic
short-range plan.

Mobilizing the industry, being the major job, gels us into some
very complex problems, legal as well as practical, I will not mors than
touch on the fact that there are local ordinances, lccal and stite laws,
which hinder mobilization, and unless legislation is prepared in advance
that will deal with these praciical matters, the plans, I subnit, camnct
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be put into being. Therefore, there is a necessity for legislation that
has not yet been met. FEowever, I hove confidence that it will be et
because the prover agencies are at work and have knowledge of these orob-
lems. Lo

T get into & little more dangerous pround when T make the state~
ment that, in my opinion, the aircraft manufacturing industry, because of
the high rates of attrition for aircraft materiel~-particularly in the
early vhases of a war~-and the fact that the air forces are generally the
first means of retaliation in an emergency, should be the first Lo nebi-
lize industrially.

I am sure that my friends in the shirbuilding industry would say
"ot at all," I am also sure my friends in the tank industry wouwld s;v,
"Not at ali." Pubt the aircraft need is so enormous and the immediate
need for aircraft sc great--I shall try tc show later that the degree of
activity of the aircraft industry in vezcebime is s0 relatively srall and
that 1is wartime problem is so gigantic, that under the best of circum-
stances it can hardly nest the military's needs--that it should ve clear
that its expansion must start immediately. In so far as there can
pricrities in moblllzatlon, air mobilization should be congidered for to;
priority.

Obviously, mobilization for taking conmand of the sea lane
he carried on immediately. There can e no real war fought avay ir
shores~-and our plans alwavs *ake into account ne Lact that we vi

@€

naval control of uhe sea., Lt ig a ,°71-e“*“b;iuﬂo~ "”cu tﬂ“* ;1551- baos
taken over all svubparines of the latest German U-poat desizn. Ve do not
for one moment underraté the German U-boat desimers for they are cer-
tainly among the baou’ if ot the best, in the world. Now Hussia has all
that inforration. It hes 2 porerivl underseas, flea* nich would have +0
be 1mmndﬂatel“'acalt w‘uh and by new nzval technicues.

That would be a navL1 mrobler vwivich recuvires imnediate mobiliza-
tion, BRut there is cne essential u¢iLbrelce- T8 war ocours for us
within the next iew years, we can acilvate the fieet virich is now in
moth-ball cendition. It can be rapidly activated to deal with the sub-
narine menace, aithough new technicues will be required vecause of the
high speed and greater cperating depths of these newer submarines.
Therefore, certain new naval nreeds v“l“ also have to be brought into
ipdustrial mobilization at top speed.

I cdo not wmean to imoly by any of these remariks that Alr, as
service, has a highly prefercntla* position ¢ver the othor Services. 1t
rust be part of & team. One connot deny the practicality of the fa
that it is the Ground Force that Iinally meves in and dﬂC1dus the f1
phase of a var. Dub, fortunately for us, the Ground Force, 1i:ich is one
that vre probably are the least able to bring into belng on short notice,
does not have to come into being so soon; at least in all its miautia

a
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Thus, I understand there is only a single armored division ready
today in the United States. Certainly owr present tanks, at _east in my
opinion, are not by far the best in the world. iuch has to be done with
them; rmuch should be done with them. That Is alsco a very expensive
undertaking, as we learned from the hearings of the Hoover Cormission,
Tanks costing $200,000 apiece strain even an economy like thal of the
United States, as do airplanes costing 2 million dellars apicce.

I would like to read from a very brief paper by Hanson Baldwin,
which appeared in the press. It states:

"There is one immutable principle that history has taught us--
that there is no such thing as 'absolute,! or complete, security.
Those nations that have tried to make themselves 1Wpregnahle have
become either garrison states or bankrupt states.

Now, gentlemen, I have been in touch, on several assignnents,with
certain members of Congress and they are very concerned witnh that problemn;
and rightly so. There is one school of thouvht that Russia, by design, is
“ forcing us to spend excessive sums of nmoney in an effort to weaken our
econonty. 1 am not saying that that is, or is not, true, But there is a
very important group that believes it is true.

T would like to read further:

"This is the principle that must be remembered and emphasized
as the United States embarks uvpon the chapter of greatest prace-
time spending in history. We must never allow ourselves to set
foot upon the fatal path torard 'absolute! security; the attenpt
to achieve it can lead only to insecurity.

"¥e must recognize, as a corollary, that relative secrrity—-~a
program of calculated risk--is the only course to follow, Bul we
must make certain, toc, that we calculate our risks; our rilitary
and national policies nust be based upon sound intelligence esti~
mates,™

ntelligence havpens to be a field in which ouwr country has, in
the past, lagged. I am speaking very frankly here today and if T tread
on anyonels toes I do it with sreat sympathy,

"Byt we do need, in the interest of readiness potential and our
future safety, strong air forces ag our first element of military
strength,"-—

remember, gentlemen, that this was stated by Hanson Baldwin vwho wes edu-
cated in the Naval Academy—— :

fand a larger plane production than the 1,800 nmilitary aircraft
we produced in 1547, or the 2,200 to 2,400 we produced in 1948,
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1Tn 1950 we should be preoducing some 5,000 military aircraft
a year, which oug;h‘L to be ampTe to provide modern replacenents
for our ajir services and tec keep our plane factories geared up
and ready for greater p“oductlon.

"But will the present budget permit suchk expansion? It does
not apvear that it will, And will the present budget pcrw1t the
rlacing of future emphasis where it belongs in the age of tlivel
frontiers--upon missile power and air power and submarines and
naval power°

"The Army, still for the foreseeable fuvure an arm of great
importance in war, has virdtually ne armored force and is weak in
airborne forces, the two types of ground irocys vwhich above all
others exemplify readiness potential,"

My next roint is another fundamental one, It is one offen dis-
cussed but seldom understood. Political {or, if you prefer, psychologlcal
economic, and combat warfare are three elements ol the same provlem. THIL
tary command on the highest level today talis of scononic vwarfare and
psychological warfare, But when one Toses & direct guestion, V"How do you
organize for it in a democracy?', no clear ansver is siven, Fconomic war
fare, which, in peacetime, fzlls within the purview of inmuuerable agenci.
of Government, is sc cermplex thal the probiem of correlation is stazeerin
Let us now resort te a few figures that may serve te bring out the relati-
importance of these elements of preparedness, or of "eold war," if ou
like, in the present situation.

(Jr. Ward gave the following discussion a2s he placed fimures on t
blackboard,) :

The budget for the Nau*onal ilitary Bstablishment is 15.2 billio
dollars. The next figure {725 miilion dollars) is our old friend, the
Atormic Energy Commission, which todai is anciher aspect of warfare. You
don't see it in your NIE budget, but that s where it should he repre-
sented. The next one (4.7 billion dollars) I will call Forelgn Feonaric
Aid. Now comes & more &ifficult ore fo classify {3 »illion dollars) for
Foreign Idlitary Aid, ¥e don't loow yet vhait it will amount to, bt we

know it is there asz an obiipgation. .
Tt's pretty hard to put a xop fi; nis reqvdrement. Havbe

veu gentlemen will use yowr ovn. The 3 bi 1lars for Forc*&r 151z

tary Ald can be pat dovm as a form of 1end—lease. Tt is

under the new Atlantic Agreement and there is further

Greece, and so forth,

)

If e were to total these items--] tried to while on the alryplane

so ny fizures may not be very good. Tortunately, I did it at 18,000 feet
because these are pretty blg figuras--the total would be almost 27 biilio

.




dollars. Does that look a little more significant to you now, as to our
commibiments in a Y"cold war?®

Apparently I left off something. It is the item for LT (Univer-
sal Military Training)}, 2 billion dollars. It starts off, you remewber,
being only 800 million dollars. But that is only a preiiminary Jicure,
The real goal is 2 billien dollars, I did not put that in because 1t
doesn't lock as though it is going to be adopted at the moment, The
800 million dollars will probably ceme over to the USAF in the form of

airplanes and supplies, etc,

Let's leave this table for a moment, It is guite formidable, as
you can see, ‘ :

Av this point I would like to warn the experts on somcthing in
which I am certainly not qualified as an expert. You nizht deduce, from
your present headaches in getting cash funds for your et projects, the
general idea that you are being rather pushed about; and that, tharefore,
the thing to de¢ is to decide, since you might be attacked suddenly,
whether you want to have a variety of weapons, with a very ilimited cuan-
tity of each, or whether you prefer to have only certain partisular
weapons in which you could have an ample supply.

4L typleal compronise that would effect over-all robilismaticn is
putting all our money into, say, nothing but the B-36, with the general
intention that we are going 7,000 miles, we hope safely, and tliere dunp
our bomb loads, and stalling for time %o build defensive fighiters, radar-
warning networks, missiles and all the other utility and transport-service
categories {(trainers and what not) after we have the neaded morey in our
hards.

I recently had the honor and privilege to lectwre to the students
at the Air University. 1 had a very exciting experience because I was
slated to talk on engineering research and development and found that the
class had just finished a term's study of vhat to do undep 2n insufficient
budget and had come cut vith the thecry they would pub nearly 21l of their
money into long-range, heavy bombardwment. I had gore down therz te talk
on the need for continued research and development of all weapoas., Their
questions only served to make me more certain--being a Commecticut Yankee—-—
that I vas ripght. If we had gone en putting nearly all our money, as we
did in one year, into primarily the heavi-bombardrent types, the art of
developing the other types wounld have dlsappeared.

I de not know whether or nct you gentlemen lmow how imeny vears it
takes to build up 2 unit "design-production" team, lalford, of England,
told me 15 yvears was about as soon as they cowld do it over there, I
dont't think I know of any case in this country vwhere 2 competent team has
been out together overnight, If you should leb an existing tean dls out,
the elements disperse inte industry generally and canrot be reassenbled.
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You must keep alive all of the seedbeds that furnish your military weapens
Do not ever, in the wildest procurement thinking, so starve any cf these
roots Irom which your fundamental developments must stem or you will face
a very disastrous period in an emergency.

I would like to say on this same subject, however, that I think
you, &s students of combat phases of war, realize that no war is ever
fought by the enemy in the vay in which you assume he will fight it. He
is as cognizant of the value of surprise, as an element of varfare, as
are you. The result is that if you presuppose the veapons you are going
to have to use to engage him, you are likely to find they are not the ones
you will be needing at all, Tt is best, therefore, not to burn your
bridges too completely.

: So I say that the Lest basis for air industrial mobilizaticn is a
mumber of good air weapons in being, ready for accelerated manufacturing;
and that individual design and production teams are the bvest basis for
war mobilization expansion as opposed to a few large organizations.

In many of your top~level and impertant documents, I have read
the following as the main steps for the productlon of aircraft, or what
is called the period of "gestation"--originally in jest, now seriously:
first, design; secondly, production engineerlng, Jlrdly, tool design;
fourthly, tool fabrication; and, fifthly, construction and assembly of

the preduct, Thait table appears in many var mobl‘"zatlon documeiits on
planning methods and objectives.,

I do not think that it is a corvect table. It jumps oo ranidly,
far too rapidly, from what is called "design!" into what It chcoses to
call "zroduction engineering," Tt tock nine years to develop the B-29,
and that was not extraordinary. The first two or three years vere spent

1 the design stage, or what T might call a breakdewm of COﬁ"en ion,
design and the bui dwng of an early prototive.

Frequently5 vou gentlemen are siortled with figures showing that
from tae day a contractor, e wishes 4o showr himself as being quite M"on
the ball," received an order, he produced a Ilying airplane wrivich you
the procuring agency, accepted, ond thiose periods have been even as hort
as a year. Well, I wouldn't want my son te iy in baittle in that airplane.
nor weuld you. That is a prototype.

Those of you vho have gone through that difficult, long troining
period of Ilight evaluation of the prototypc aircraft lomow that the next
step involves putting & few of t“om into an cuwerating combat tesm, devel-
Oping their tactical deficiencics and then worldng back irto the dnsign
the lessons of flight evelusiion of the pr ototyre, and following thot the
lessons derived from the combat or taectical evaluation before you got
flying airplane that you would iike to talre to o front line °nd enZoge an

enemny.
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Sc I think the table should be changed ¢ the following: Cencep-
tion, followed by the second stage, which I call design; the third stege,
the building of the prototype; he fourth stage, the evaluatior of the
prototype; the fifth stage, preduction engineering designj; and the sixth
stage, tool design and development of process engineering, and lastly, the
construction and assembly of the final product.

You will note that I put "process engineering?” in vith "tool manu-
facture," The fabrication of a tocol 1s one phase of process eriinesring,
but developments of new metheods of treating new alloys by Leat-treatment
or such processes as anodizing is not tool design., It is another chuse of
proceas development. In my opinion, finding a method for producing a
tapered skin for a supersonic airplane required for hign moci-number

flight 1s process engineering, nct tool design, Do jou roll such a sheet?
Do you naciine the sheet? How do you shape t” Those are all problenms of
precess engineering, So I differentiate them from Lool design

The last nl:ase 1s obviously production and assembly. So I come
out with seven stages as against the five stages trat I observe described
in some of your official literature. I »epeat, zentiemen, il Jou talic
oy those five stages you are likely to come oub with a shorter period of
tgestation! tban actually oceurs, ‘

There is a classic story of the contractor going out te Wrisht
Field for an order. Iis knees are lknoclking together for fear he will not
ret the crder. Then there is the classic description of his coming hone;
he has the order; however, his knees are still knocking together from
wonderiag now he can fill it, I? is as tad not to have an order as it Iis
o have an order, because there is a strange philcosophy that pertains in
the industry and at Wright Field that any new airvlane Wright Field is
coing to buy and which you are reguired 4o Gesizn and Dhlla is going tc
come off the drawing board I[ully ready for combat; tnat. there are not
going to be any more changes in it,

How many times have I heard grocurement experts szy, "We have
thought of everything, Ye're soing t2 issue an edict to the colffect that
there shall be no changes to this degign., It ¢ lwawg ists BRH) t%e cost,
increases the delay, ond gums vp ithe develovment. Welve going to Jave no
mere changes.,” They try to persuade us, "Don't put anything in your price
Tor changes or for delays. You are going to make This *hlng as we have
stated in the contract.

Well, gentlemen, it jusv never harprens that vay. And 1T a day
ever comes vwhen it does happen, you are going to get a bhad alrplane. So
don't let it hapren, if you have anything to do with 1it. ?ghexoer, any
lesson you can learn early in the building of an airplane isn't learned
one bit too soon, no matter if it reguires youw to rip out the to0ls ou
have made, the structures you heve fabricated, or adds time and delay,
vhich it alveys does, No airplane, no matter how cleverly conceived, is a
good airplane until you have taken it out with combat pilots and crews and
put it through simulated tactical exercises.
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If I may, I would like tc put a few more fipures on the hlackboard,
This is & simple table and I am going to make it an historical one,

Relative
Last BExpansion for World War II  Vorkers Size Froduction

1939 | French and English Phase L,0,000 - % 200,000,000
1940 Inglish and.Américan Thase 50,000 1 250,00C,000
1941 American Phase |
1912  American Phase
1943 American Phase
194y  American Phase--lLiaximum : -

Production (over) 2,000,0C0 Lo 16,000,000,000
Present Situwation 250,000 2,500,000,0C0

MWTE: Using World War II figures and allowing for differences in condi-
1 £

tions, it wouwld now take two to three wears Lo reach lhe same

production goal if war came, (It took JTive years under Vorld

Var TT conditions.)

The first two years, 1939 and 1940, represent what I call the
French and British phase, The annonnenent of the 50,000-plane progranm was
made in 1940, bul simply anrouncing the program didn't mean building the
Flanes. Tt took & little time. The year 19l1 vas the beginning of the
American phase. The table continues through 194k, Lut ends there because
1945 was the year of victory. The aireraft industry had peaked its produc-
tion by August 19Lh. Therefore, the period 1941-19LL is the Amsrican pro-
duction for war phose. It s not only the 50,000~-plane progran but the
subsequent orograms which were launched.

I would like to draw three Little columng over here (right side of
table). Wow what did we look like as an indusbry? In the period 193%-1943
we had L0,000 men, but in 15L4 we had 2 millien-plus. The exact nurber is
rnot knovm, My guess is that it is nearer £ million mors if we include the
material vroducers and the other suppliers znd services.

I am now going back to a point I made earlier, I you observe the
figures, you will see thit an industry ol 40,000 pecple had become an
industry of 2 million, or the largest single industry in the “ierld. Irom
the U. S. Census of Tndustries it had gone from midway betiresn the candy
and the sausage industries to ahezd of auntamotive, steel, and other major
industries. Tits output in 194L, measured in 191) dellars, wes 16 billion-
plus per annun, It produced 20-odd thousand cirplanes that year. As to
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the relative size of the industry, Mr. Symington!s report showed that we
increased in stature some LO times from prewvar size. In obher words, e
expanded by 1,0 tines.

Here is a figure I would like to have you gentlemen renerber--
40,000 employees in 1938, In factory parlance it is knotm that one man
can supervise intelligently only 10 men., Forty thousand vas the number
of people who kneow something about the aircraft industry's vroduction
processes in 1938, In this brief period, if each one of these original
pecple, including the veople vho merely driiled holes and swedt floors,
became supervisors and foremen, you couwld have expandsd the 'orce b eniy
400,000, keeping the ratio of one old hand to ten new cnes, So it is
very cbvious that not only did industry have to turn all of iis existing
workers into the equivalent in military terms of generals, admirals, .
colonels, captains, dovn to lieutenants, vorrant officers, chief peity
officers, and master sergeants, but it had te {ind and train a whole lot
more nev generals, admirals, and so forth.

The aignificance of thot is the real sigrnificance of industrial
mobilization. If the expansion is not done according to a caraful, pre-
arranged plan that takes into consideration the natural resowrces of the
country and eliminates what we then had to contend with, namely, the
drafting of men of draft age who were among the 42,000, many of whon were
the comers of the industry who had already mastered their trade and
showed great promise, but who went into everything from driving the
generalls or the admiralls car to weridng in the lilitary Police--1I a
future expansion is not done according to plan, ithen you will have,
indeed, lost a great deal of valuable tﬂne vvhich our aliles fwrmished us
in World Wars T and II. ’

When vou take this story and consider a war in which ow allies
do not give us as much as two or three years' time, you can begin to see
why industrial mobilization is an extraordinarily delicate and comdlex
problem, So far I am taliting only of air mobilization. But whebher i1t
is shipbuilding, tanx building, or ordnance, a gimilar picture, in scne
cases as grim and in otlier cases not guile so grim, could be shown.

) Under the old concept of peacetime budgets and cpreraticns of the
ordnance industry (the budgets were pitiful), the sarvices did all of
their ordrance work in arsenals during the peace; then called cn industry
to come in to do it when the Nation became involved in war. OSvch & proc-
ess is not goed. Tf we cannct raintain design-developrment tears in ord-
nance throughout the country in time of veace, the services will have a
very limited ordnance industry in bime of war. 3So, as we see, exanplies
differ for other industries.

Let us talk now in terms of the dollar wvalue of the aircraft manu-
facturing Industry. In 1939, it was a 200 milliion dollar industry. In
194k, it was 16 billion dellars, Any of you who are mathematically
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inelined have already noted the fact that the expansion in manpower is in
accord ¥with Mr. Symingtonts conclusion reached through a study cof the
United States census figures, whereas the expansion in dollar value of the
production is much greater than the physical zrowth of the Industry.

To become realistic, it will be recognized that in the prewar
period we paid from 65 to 75 cents per hour, average, for all owr labor,
vhile in the late war period we paid approximately $1.25 per hour, average.
But-~and this is the conception T am afraid we were sold down ths river
on-~that is not a correct comparison, In the latter period, we also geve
two~week vacationsi in the earlier period we did not. Iater on we had wp
to eight paid holidays or even more; in the earlier period, we did not.

As time went on we had stringent overtime regulations and rules, whereas

we had hB<hour work weeks at the start. Finally, we had sickness, accident,
health, and all types of security benefits——cradle-to-the-grave security
approach—--a2ll of which come in as an added factor on the hourly rate compar-
ison. :

These things are scldom mentioned by the economist; somehow, it
seems tc be a holier-than-thou subject, but the fact is that direct iabor
cests are . not in accordance with the howrly wage comparisens so frequentl;
cited. We must take into account, for want of a better word, the "fringe
benefits." TYou can now see an important but not obvious reason why mili-
tary prccurenment officers have been so confounded by the problem of how
1ittle a dollar buys. Actually, while, for example, we buy aliminum
sheet--ihich we call Yraw materialle~the aluminua company pays its people
to refine the ores, to bring the ore from British Guiana or Arkansas, to
produce the ingots, to roll ther into sheets, and the railroads pay wages
to bring them to us. If we want to go into it fwther, we will {ind that
the airplanet!s final price, instead of being about 50 vpercent wares, is
much nearer 8Q-90 percent wages. Whatever haprens to labor costs therefore
is what is happening to your procurcment dollars.

It-isn't sufficient to say that, because we have radar, gun sights,
auto pilets, and all kinds of new mechanisms on airplanes that wsre not
required before the war, that this explains the hizin cost of modern military
airplanes. The recal answer lies in the fundamental econamice Tactors, vhich
lie to the greatest extent in the raevard to labor,

Another very intercsting idez occurred to me the other day, I took
the total budget figures for aircraft procurement for the 1943-1249 period
ard divided into it the teotzal nuwber of airframe pounds procured-—since
that is now the porular figure Lo use--ond it came out at $L7 an airframe
pound. Of course that takes in the cngine, the clectronic gear, and cvery-
thing. If we come back to the 1939<1940 period, we wilk find it rms closer
to %20, That is vhat has confounded ihe procurement experts. IS e rcoturn
to our lobor-rate comparison, actually the "fringe benefits® are not con~
‘pletely reflected and, further, the present rate {1949). %45 not $1.25 per
hour; it is #1.40 to 31,50 and higher. These are the present ratos we are
paying for our labor today in aircraft plants.
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If I ray, I would liké to pur eon the board an0uher table, As you
gentlemen can see, this subject seem_nﬂlj never ends, 1 want to give you
here a table that has startled me. .It has such tiemeﬂdous significance to
it that I won't attempt to eyplaln it. If I did, we wouldn't pet through
in tlme. : ‘ :

Let us go back to the 1245 Air Coordinating Comrittee Report, a
very worth-vhile docusient, I hope you all know what the Air COO“dlﬂatlrU
Committee is. It is on the Assistant Secretary Cablne level, with repre-
sentatives from the Derartment of Commerce, Air, Navy, Civil Aet nautics
Board, and all of the semi-independent agencies that have to do in any vay
with air. They are all mermbers of one board, thereby getiing a cross sec-—
tion through the whole goverrment system., Through the committee, its
deputies and working groups, the ACC produced the famous report of 1915,
which came out with some very definite recommendations. One of them is
that you must have a nucleus of a healthy aircraft industry in peacebinme
or you cannot be prepared for war; and the other has te do with what
should be the levels at which-that industry should operate in yeacetmﬂe.
It is those figures that I desire to give you. Tue fo]low1 i is the table
that was placed on the board.

Authority Conditions Airframe 1b./yr.
15L5 ACC Report To Cecp, in meeting world peace 60,000,000
1945 ACC Report _ After peace is well assured 30,000,600

1947 Pres. Air Policy |
Corm. (Firdetter) Calculated need by 1948 34,000,000 . -

1947 Pres. Air Policy
Cormm.(Finletter) Caleulated need by 1845 56,000,000

Farly 1948 cong. Air S
Policy Board To prevent loss of a var h 53,000,000

Farly 1948 Cong, Adr ¢ e
Policy Board To immediately take initiative 111,000,060

1949 dc“klng Comm.ACC To reach mobiiization needs in 102,000,000 yilitary
2l doj. L o & Coml,

T 96,000,000 Military

1909 UOrklng Comn.ACC USlng industrial prenaredness ’ '

measures _ . 78,000,000 Hilitary
5. Bs Allén--i.Y. Herald Trib. |
15 Jan, 19h9anguotes Stanford Report : 80,000,000 ilitary
Truman 1950 Budget . o 314,000,000
Present Level of Industrles Prod. for Year 1Sk  10,000,000--§.,500,000,C00
15
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" I'11 call this VAfter Deace." (See table.) The fimures you see
are in terms of airframe pounds per year, since there are so many differ-
ent airplane models. Assuning peace had been assured, the ASC said we
should be producing 30 million airframe pounds per year in order 1o keep
the peace, that is, if there was reaIIV'peace. But having a little suspi-
cion that there might not be all sweetness and light in the Ificld of
international relations, the ACC told us that if we wanted, instead, to
cooperate in maintaining world peace~-in other words, bthey assumed txere
are some_hot spots-—we snould be operating at z rate of 60 nillion air-
frame pounds per year. Quite a difference.

Mow let us observe the next authoritative docwnent, that of th
Presideht's Air Policy Comnission (the inletter Board). That vork was
done in late 19L7. The President’s Air Policy Cormission soon sav that
the industry was not anyvhere near a reasonable level to protect the coun-
try. The Commission also saw %hat we were in a "cold war® and tried to be
practical about it, The Commission said, "d¥e calculate that by 19LS we
should bz producing 3L,rilliow pounds (instead of the then present 18 mil-
lion). Ve also calewviate, since that is inadeguate, that by 1949 ve should
be producing 56 millicn pounds,!

Next we come to 1948. Then we have the Joint Jongressional Air
Policy Beard report, On this group I served as an adviser. TIncidentally,
T might reiterate at this point, "not as z Congressman," that this revort
assumed that to prevent the loss of a var, we need 63 million airframe
pounds per year, The report continued by stating that if we wanted to win
a war--"immediately take the initiative," is its term—we would need 111
million airframe pounds per year. HNow, gentlemen, apply $30 a pound cost
to that figure {111 million) and we would have & billion 3;5 miliion for
airplanes per year. 1 will come back later on to what e acvually
received. Both of these Air Policy Bevoris were useful and fine public
docurments. (See note on page 27.) '

According to the advertisements of many ol the leading companles
which built aircraft in World War II, they all had mass production. liass
production, in an eccnomic and engineering sanse, means a production rate
so high that each worker does continuously only one highly svecialized
operation.

I doub®t if there has ever been true 100 wer vent LASS proa ction of
any single commodity. The nearest ayoroachea to it nave been in the auto-
motive 1ndu5ury, and like industries, such as home appliances, and so on.
But even . in the automotive industry there are sone cperations wirich tal
so long that one man can do more in one day tihan the total production of
complete articles from the factory. So he-has to be put 'on one-or more
other operations part of the time. TIf you had visited an alreraflt factory
in the middle of the vmr, you woiuld have found people being shifted Irom
operaticn to'operation because in one day a man could vroduce more than
reguired of such a part for the total output of ‘the factory. As a matler
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of fact, the highest aircraft producer only turned out a few airplanes ver
Myathﬁp%&

Thus, on that airplane, somewhere, there was an insisgnificent,
little bit of a washer. That insignificant, 1itile bwt ol a vasher can be
brought off a high-production pumch press by tne tiaousands per hour, &
ever, there were not enough of those washers needed to keep the rress run~
ning all the time. In such a case it is obvious that the individuval
assigned to that press ¢id not work all the time; therefcre, he must have
worked on something else.

1.
T
ST~

The minute vou do thai, wyou cease to have mass producticn in a trie
sengse. This, of course, is relative, Ir the zircraft business we had %
go an awful lot of shifting because we bullt only a few units »er dar,
There were reiatively only a few varts of those Ifew uniis which could be

reglly mass-produced. The finished wnit itsslf certainly wrasn'h

So do not fall into the trick of easy slopanizing, which is the
greztest sermantic vice in Anerican discourse. Do ot fall izto the use of
the slogan, "mass producilon,” =nmiess you widerstand what it is., Do not

sloganize yourself, it is an anesthetic to resl trinking., Theres is neo
mass production in the aircraft industry, ercept as regards cartain of the
minor indiwidual paits.

So if you rely in your planning orn a mass-produciion industry
chanying over from naking refrigerators, kitchen irons, auto"ob;les, ar
anything else, to something totally differernt, and you axpect them to do
it ocvernizht, you are in for a big surprise. 1In 4Lis country you have th
example of Willow Run (knovm as "WE11-It-Dun?® in its early stagzes;. In
England, wyou have the example of the Austin Comwany Alrcraft Division,
There are some British friends heres they now it well., Also, tiere vas
the same situation in France. Every ore of these countries Izll victinm to
that insidious slozanizing., There sbould be neo sloganizing. Toae peonle
wWho get the vroduction %all gtarted Tor any product are bhe pecpls vho
know the art. Tre rest must be taught

That is a fundamental reasorn vhy I say don't puv all your roney on
long-range bombers, or short-range Iighters, or transperts, or trairers,
Distribute it around. Heep those 1ittle invenitive nvelesl orgarizations as
the germs that will furnish the basis Ior guic I nrodustion in event of viar.
Keep them all where eificient. Keep those teams thai can show abiiity.
Don't merely subsidize anyone. Don't fall into that military habit of,

e don't need that thing now, 50 we can't give that team angthing to do.M
It is o very costly procedure. After all, it takes many wvears ‘o bulld
your "gerris," : .

Harbe you would like to know vhat the yroposed budget calis for in

270
aircraft production., Alsc, maybe rou wewld iike to kﬁou hat e are now
deing. :
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aybe you would like to know what the vropesed budget caills for
in aircraft production. Also, maybe you would likce to lmow what we ave
now doing

(Mr. Ward returned to the board,)

In other words, the so-called Truman Budget for 1350 provides for
34 million pounds. We are now doing IC million pounds. I do not think
that this table has ever been put together before; at least, I have never
seen it, It toolk 2 trip to Bermuda to put it together. I am rather fas-
cinated with it, although I can't wnderstand all its implications yet.
This tacle is the basils for a tremendously fascinating study., You will
note certain similarities between certain of the important fizures.

Before we leave these data, I want to point cut that the fTigure
of 10 million airframe pounds in the 2949 rrocurement program is, inciden-
tally, a 1.9 billion dollar annual output for the aircrafi industry.

I wvant to touch on ancther very vital peint., During the war, many
of us were concerned about what would iappen in tne field cf aircraft
development and nroduction after the war, 1 salked with 2 number of pro-
curement officers and with Congressmen on the subject; ramely, how to get
away from that costly evil in the aircraft industry, as well as Trom the
other elements of the armament industry, which results from the democcratic
process of kicking the budget around from year tc year. Speaking in a
mathematical sense, we are the second dilferential from you centlemen.

You go around the Pentagon with furrows in your brow and papers in your
hand trying to work out & progran for which ncboedy knovs the ansver. Ve,
in turn, run around after you. Whom do you think ouwr employees run around
after? The effect ¢n them is as the third differential, Thet is the
slope of the slope of the slope of the curve. The result is, of course,
they do not run. They gc home. We lay them off and then sometimes we try
to bring them back; only the economic tragedy is that in so many cases vie
are unable tc bring back the same ones,

To those of you who are industrially minded, T vould certainly
offer for your study the ecoromic evils that result in such a case, from
the resulting interrupted, badly planned procduction, In the 1539 negoti-~
ations with the French Government, viewing them from the 1ighit of hind-
sight, I pointed out we had to bring in 2 lot of raw help and train them
to meet their requirements, If my memory is accurate, I received 5886 on
the average per employee ¢ do it, At the negotiating meeting which was
held at that time I brought the matier formard and supported it by a docu-
ment with costs. Cartain Strauss, USY, who then rerpresented our Government,
was assigned on behalf of the French Govermment to break the costs dovm and
he was a good experienced breaker-dovn. The result was that we were allowed
the 3886.

The point I am trying to malke is this: If the cost of trair

ng a
employee vias true in that day, you can imagine what it would cost Yy
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ain a worker to build an airplane under present dollar values,

The .Joint Congressional Air Power Policy Neport of 1948 atated
at i the Govermment would use five=year planning in the procursnent of
reraft, it probably would do one of two things: get 20 percent more alr-
anes, or save 20 percent in money. Suppose they are wrong. Divide it by
2, It is still a tremendous figure,

To take an example=--our company has completed building ths 0-E2
sket and we are now going tc the larger C-119, Uhen in one budgzel year
were dropped ocut of the Air Force procurement program through insuffi-
ant funds. to also procure the enlarged program for the B-36 homber, our
ctory suddenly had to turn around and take off over 3,000 people and cub
¢ schedule Trom 12 a month to six a menth, all in the hope of stretching
2 production through an extra year. We stretched the program bubt iv
221ly became so serious that (you are famillar with how the services can
ad a little extra money in an emergency)} a little extra money vas found
1 we completed a negotiation for 20 uore airplanss, which was roughly
cee months more of production.

To peint up this example--the negetiation for the additionzl 20 vas

Ly completed one week before a scheduled layoff of a further 500 skilled
>loyees., Hurthermore, the quantity of 20 was insufficient to bhiidge the
; until the new model C-119 could ceome into yroduction, Now thet the

119 is beginning to roll, we have actually had to hire still another
)00 workers. Arain to point up the examvle~~only a portion of these have
riked for us before in spite of the vrior layoffs. The result of training
1l of these emnloyees Lo replace the older trained employecs who did not
ne back should be exccedingly clear in relation to the 20 percent sawving
sught out in the Joinbt Congrzssional Air fower Folicy Heport. We should
t leave this example vithoub also pointing out that while every possible
renious method was utilized %o nold the force and stretch it thiough tae
y period between the two programs, this could not be done with comuleote
normmal efficiency, and this cost goes into the selling TlC as start-
z up cost for the new medel., It is obvious trat pardt of this could have
an avoided,

Even so, the result of that kind of pianning does not huri the
nmufacturer so much as it hurts the taxpaycr and the worker., And 10 the
cker really knew its effect, ve would have a labor pressure that could
2lly surprise us., As you see, we did lay off several thousand worlers
ring the budget and progran inconsistencies and were uncble to hire the
ne ones back. Statistics vary, itt's true, but in owr present location,.
ich is a very stable one, we ouly get aboubt half of them back. e, the
xpayers, have to pay for it, '

Fundamentally, the reason is, there was no equivalent of .z long-
nge or a fivee-yecar plan, I am fully conscious of the fact that Jongross
mot obligate money for an cnsuing Go yress. Pubt battleships are built
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on @ five~year nlan, They have to be. You cannot build them in terns of
one Congress. .50, in Govermment it can do, by one device or another,
pretty much anything it desires. Ry the same token, if it is convenient,
Government can also find a way to not do anything it doesn't want to do.
There azre plenty of precedents or regulafions to accomplish any useful end.

As T say, -battleships are built on'a Iive~year plan. In addition,
“he size of navies are authorized on a tonmnmage basis of combatant and '
awxiliary vessels. We so advised the Congressional Commuittee that it
should have a similar approach to air power. Congress could authorize, 7
it so desired, an over-all airframe-poundage basis, or even & horsepodwer
basls for engines, But some such unit basis should be authorized other
than an airplane quantity basis because that would lend itself to the bur-
ing of little trainers and small croit, when then we would be back into tiwe
merbers racket,

Now in locking at ‘he situation it ils irue Congress canrot obligate
subsequent Congresses; but while Conmress is very mindful of its ovn pre-
rogatives, it also tales into account its own ;womises. 1T there should be
in effect an z2uthorized basis, and a2 subscguent Congress shouwld degz
it, it would be vulnerable Lefore popular opinion, Theg’would e nut to it
on lecture platforms throughout the country and on the reodio to defend
themselves, particularly so where it was a2 mabtier of national delense,

S

n

The need today in aircraft indvstrial “’“nrw 1w is for. o five-ral
plan. It does not matier whether it is during war or petce. . T% vorks in
both cases. HNor do I believe, il war should cone, that rou will de Just
vhat vour five-year plan sugrests. Any p$gn must tale into account all of
the new technical developments, O course, in 21l wars facltieal surprises
will ozecur. Such a reason will not vitiate a five-yenr plen.

Arny rlan provides for induastry 2 rremer Sarget to plan for, sone-
thing which would be vwelcomed by inmuztrr. Ap additicnal advintage is that
such a plan vrovides a irameworl witinin vwhich the wrocurement cer anerv

of
ates and lets individual. contractis, v in such a ¢ B3
that individuil contracts vwiowld be let witl qiveﬁ Firn or firms *““t
vwould destroy the coeration of o longer-ronge vlan vwitizout meoldng the
necessary adjustments. In the abserce of such a plan, it is easy wnder
trecwrement conditions and annuel funds to lose such 2 nerszective. As
manufacturars, we at-least couid hove something it vhich te siabilize
our working force znd dur plamning os, for instonce, the hiring ol young
men Just out of college ~here vic could s:y’:c Lrion, ”355, there 1s sone
security for you if you will corme swith us."  Such stabill y'is i cessﬁ“"

- e

if we are tn have the stoted idenl of a nueleus of 2 nen
industry on which we could build in an emorgency. Vom
that concept. It is up te the Congress to put suc lcgis;ation inta f OCJ,
and vie have a nuﬁbcr of legislators vho are full 2 5
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n sunmery, my first _o*nu‘-a o "ug'"ﬂ
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us, as your industrial plant representatives, men
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the subjects that you are studying, namely, industrial mobilization. Do
not merely sena to us people who ﬁqow inspection, or peorle o lmow cur-
rent regulations for procu_ement. Send to us peopie vho also mow th
oroblems and the Tundamentals of industrial mobilization planming. See 17
within the Services you can do somethlng to spread the gosrel in thal area,

3¢ far, I have not mentioned missiles. Industrial mobiliization
plamming for missiles is not being very actively pursued. There are now
defensive missiles near enough In the troducticn phase that industrial
mobilization planning should be done for them. Fortunately, we hiave such
a missile division. ife were alsc fortunate in having certain officers in
the Bureau of Aeronauviics who saw this need and pgave us & contract to do
the impossible: to rrepare industrially for the procuresent ¢l a missile
that is not yet comcletely desigzrned and in heing. Techrically, e have
progressed very far, s¢ that in a war emergency they are not loo far off
from tactical uvse., I am referring “o a defensive missile for Intercepting
successfully the R-29~tyre borber. We believe the Russlians have such
berbers, and it wmight well be & very important munition of wer.

In order to meet this somewhat acadenic apnroach, our ongineers
took one rid section of the nmissile-~they picked 2 section thabt was truly
representative-~-and then sat dovn and yrouuct;on—engineered it. Thay chen
examined where the source would be for the strange new materials, services,
and parts that go into it., They studied how we would build it. ZIince
there has never been a missle industry, production-siise, i% ras necessary
te set up a production concept for the missile industry. That, so far as
we knew, had not been done. It probably would have develored in an emer-
gency because we have a knacik in this cowntry of doing things wdith a pro-
duction-minded type of an aprroach, but I don't know how efficient such an
emergency scliution would be,

Therefore, when you are thinldng of airframc pounds, do 1ot nerely
tie it to bombers, fizhters, tralhurs, and tronsoorts, Think of missil
tvhich will undoubtedly be an imporicnt fzctor should vwar come vithin in
next few vears. Ib vas even a ninor factor in the lagt -ar,

I
S

o
}..l.
h

Second, jet engines is a subect thet deserves nore tdme then we
can give it today, TFranikly, there cre no jJet cngines in }1oguation in e
vartine sense. We are building 2 certain trpe of |eu enrine and it has

taught us a lesson. For one thing, it is an expendable Jet engine. In
designing an expendable jet engine oo were teld, "Don't use any scarce
materials. Don't use exvensive machining processes,? Gentlemen, that, is
the very lifeblood of jel engincs. Vhen you say that, vou alncst say,
Men't build a jet engine,M

To our surprise, we duilt such an engine and it worizs. It has te
go through only & 10-hour accepbtance test 2s against a 150-hour acceptarce
tcest for the so~colled standard jet enzine. The design doesn't have that
terrific wroblem of highly machined diffusors and blading vhich we ho
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alwavs assuned, aerodymanically, was absolutely essential in crder to jet
the weight ratics dowm in the highly develored tyre of pover clant. I
becomes, therefore, a strange problem of design. BEub, as jet engines are
built teday, there isn't available enough cobalt, vitallium, and certain
other important components for a wartime quantity procurenent program,

Most, of the military air planning and trhinking today is obviously
around Jjet engines. m1ere_ore, this problem is recognized. It is a
severe one, It has not as yet been sclved, So I would like o say that
in planning today for a war the jet-engine wnroblem is prebably the crux,
or at least one of the most deflChlt, of all the problems. 1 do not
~ think it is insoluble.

I alsc think there vas over-optinism about jet-engine nerformance
uncer all conditions just as there was over-optimism about fuel economies
in jet engines. It tock years %o bring the Iuel economy of the recipro-
cating engine dovm a few points. We novw tallr glibly of the Jet engine as
though, by some magic process, we could solve the wmetallurgical problems
involved, in addition to the many design problems such as we had to
enCOLnter in the reciprocating enzines.

Next, there 1is another broad questiion to be considered~-~cross
licensing of manufacturers for war production. Teou will not have efficlen
wartime vroduction unless you have such licensing systems and procecures
for all manufacturers, We did it in the last war, to a certain extient, byl
not well. Ve had a nurber of different production liaison commitiees for
manufacture of licensed aircraft and engine desipgns. (You know the old
theory: the only efficient ¢ommittee is the committee of one man.) So
these cornmittees, which were based on a free-erterprisc system—-vhich,
thank God, we have--led to some really good Dempsey-Tunney fights; and the;
vere not efficient. The reason they were not efficient was because the
fundamental principles were not previously undersiood and laid dovm. This
problem is being worked on, but 1t needs vo be pubt inte final form,

There is a strange theory that pervades Government at times; it
wants all of the benefils of the free-enterprise sysiem, bubt it thinks
that profits are unneceSSar“, worrisome detalils. They are not., T tried
to point out earlier in this discussion that in industrial mobilization
-you must sell people on doing things in the civil econony. Unce you sell
them, they will go to work as no persci ordered-iill ever go o ”ork.
Anerica derconstrated the miracle of production and yet it was a fact that
nobody had to do those things. The peorle vanted to do them. Iliake neace-
time competitive manufacturers viant to have and to grant suach licenses in
wartime; don't drive them dinto it. The only way vou can <o iv is to recog-
nize that some profit Is due the man iho Qoelgﬂbd and sweat througn the
initial pericd of the developmernt cof the article that we are nov zoing te
have manufactured, perhaps by his competitor., Don't call such a license
fee illegal., Don't call it unethical, Don't say he showld not zeb any
recognition for it. He does not need much recognition, bubt he necds some.
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My suggestion was that contracts for development--and perticularly
ww that the field of ordnance Is nmuch brosder than it was originellv—-be,
-n largze measure, vlaced with the reacetime industry in such a way bhat
‘hey are not merely speracic but so that they provide certain civil incus-
srial units that would be "in being" to suprlement jour arsenals. Thils
lan is designed not to do away with the arsenals, but, rather, to provide
n element of competition with them in ordnance development, The Govern~
ient 1s at the present time engaszed in pushing this policy, Adniral Hussey
iad called my attention to the fact that it was a definite policy after
his war to build a civil peacetime ordnance industry that we lacked in
ntering Vorld War IT.

GQUESTIONFR: I think, sir, it is a {ixed policy that as lonrs as
ongress gives us any nwoney we should spend all we can or the cubtsicde. I
ou don't have much to spend, naturally you cannot affoyd tc do it bejond

certain point, As long as they will keep us going, thot would be the
umber one aim. :

I

M. WARD: DMNow to answer your question, if I can,

I think you know all the Services have a provlem before them with
espect to the theory that an officer should not only he a zentleman Ly
>t of Congress, but ne siculd also be proficlent in every aspect of hi

rm or Service, However, vith respect to highly specidlized flelds, such
s electronlcs or atomic energy, the Services must send ofilcers hack To
chool for special training or obtain them from civil life, There are a
inited number of individuals who can qualify in such fields, "Relatively,
believe a wvery good jcbh is being done. I was very much impressed by the
sproach used at the Air University for instance. ' '

Let's take radar or atomic enerzy for an example. I think you
»uld agree vith me that the question then practically answers itself,
3 The average officer competent to o te Oszk Ridpe or to Losg Llamos to
pervise the development of atomic weapons? I think wou will agree that

k)

> needs te be a specialist for the performance of such a task,

UESTIONER: TYes he does, if he is going vo do 1t. If he is
ipable of absorbing the information, he is going %o need 2t. 2 cer-

tinly won't have it beforechand,

R, VARD: Right here T would lilke to rmake a statemcent for the.
wcord,  In the Armed Services, as I, personally, have obscrved ir this
nntry, there are men carvable of anything. So you do have such people
ailable, Some are already being educated in institutions in such sub-
cts as atomic physics. Those men are comnetent Hub they, in my opinien,
:come speclalists by the very nature of this special expericence vwhich 11
‘ficers cannot get and for which many could not quiify. Sc that with
e growing interest in these dilferent tcoehnical Fields you arc hound to
me up with specialized officers. They have alrcady been develonad
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through the experiments conducted at Bikini, Iniwetok, and in various othe
areas.

I think there should also be specialists in meobilization planning
in the Army and Navy. I know a certain very fine officer, with whom I hawv
cealt in the Air Force, and for whom I have the decpest respect, who, vher
he was assigned to mobilization planning became sick at the vroswect ana
finally asked to be shifted; he was. In other words, it was corpletely ou
of his field and scope. He &id not feel happy in it; and rightly se. Iis
werk, although just as important, had been in an entirely different area.

I think your question is going to answer itself, Industry has had
to answer it. Ve de not have, in industry, geople vho can do everything.
Fer instance, a m2n comes up teo be freasurer; vubt first he learns firnance,
He learns how to become a specialist in his field. You are going to have,
if the Hoover Commission recomuendations are carried cub, very strong
comptroller-gzeneral departments in Army, Favy, and Air, They are zoing. to
require officers who nave had the prover instruction., "Bub," you say,
"there are no subjects preparing an officer as a comstroller gensral,! He
should be an accounting specialist. That automatically defires tle vroble
Such situations come a2boul in a precess of evolution. I am not wise enoug
to tell you how extensively the wrocess should be accelerated. I am only
sayinz that, from where I sit, I see the aced for speecial training and it
is coming about. (See note on paze 27.) : :

QUESTION: [iy question, sir, is this: The Aeronautical Coordi-
nating Commitctee, or vhatever vou call it, had to zo back and ~et those
) 5 o 3 & N
fipgures from the aircraft industry. ¥iat was the basis for the Stanford
5 . v
Study? Just how did Stanford go about getting those figures?

ME. WARD: Stanford was glven a contract and was given funds. It
then sent its representatives, vho were specizlists (so stated) in finance
and indusitrial management, into every cre of the principal aircraft plants
not only once but several times. 1In the course of the study, the rcpre-
sentatives made rather extensive investigatlons, took copious notes, and
lisbened to all of our various vieows, vhich, 1 assure you, arc various.
They took the information baclk, applied the tywpe of analysis ore gets at
the Harvard Graduate School of Busincss Administration, or any of the
universities similarly cquipped, and out of that worked up thelr recom-
mendations.,

Now they did assume--I want to repest "assume'-~there would not be
manpover shortages; that therce would not be any taking away from industry
of its key cxecutives, engineers, and staff men, as occcurred in VWerld Var
IT. They assumed that there wwould not be 2 shortage of components, or
matericls, or facilities, vhich I thirkK is naive. That has nover happened

The report discussed orly cirframcs; however, they intoend to pre-
soent another repert on cngines. Bubl until it gets over inte thoe ficld of
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radar, servo mechanisms, and some of these other unusual things, 1t really
wonlt Le a complete study.

I think another very valuable contribution to preparedness think-
ing is the fact that the Air Ccordinating Committee says for the first
time that the Joint Chiefs of Stalf now have an Mauthoritative study!" show-
ing the degree to which the aircrarft industry can accelerate its produc=-
tion if given the proper govcrnrental environment, The ACC further stales
that, in accordance with its joint strategic plan, within only two to two
and a half years the industry will have met the requirements of thait stra-
tegic plan. (ilote that as against the Tive-year ueried for %iorld Var II.)
Of course, this is only o study.

I would like, if I may, t¢ draw one more curve for you on this
subject. (¥ir. Vard returned to the beard,) ¥e will assume the aircraft
industry trebles in size per year. If you will take any one of those
starting figures--say, 4O million pounds-~you can sez hen production of a
given poundage can be reached in a given period of time., row, sbart with
34 million pounds, then take 25 million pounds, and 7o on down to 18 mil-
lien pounds, where we were in 1947, and draw the same ratio curve, You
are going to be stagpered by the difference it makes in terms of meeting
the requirements cof a stratcglc nlan in a given number of years.

A1l T am saying, gentlemen, is that when you are dealing with a
curve in vhich you treble in size per year, the platform rrom which you
start becomes very vital. A few million pounds difference in that plat-
form becomes a4 tremendous number of millions of pounds in two or three

years, All you have to do is treble the difference per year.

So you see the exactness with which the original platform must be
determined if you are to satisfy a logistic need in fime. Dubt cnce you
start tapering that platform on the dovmside, as was unfortunctely dozne in
the recent budgets, you are going to put the comntryls defense in Jeopardy
because there is no countervart in goverrment arsenals for the privaete
aircraft industry. The same holds for certain other industries.

COIONEL HOFFFfR: @r, Vard, on benalf of tho
for a very instructive tall:, e ail enjoyed it und g
earth information.

College, I thank you
ot o 1ot ol doun--to-

MR. WARD: And may I thane this audisnce Jor being 80 patient
throvgh such a long talk.

T also wan® to congratwlate this Colleze on its 25 vears of heing
the Industrial College., T nhave becn an adviser, T think, for 13 soars and
it has becn & sowrce of great cratificabtion, through tihose years, to sec
the increase in stature of the Colleze and its graduates in the zort they
zre playing.

NOTE: Part of this lecture is incorporaved in an Appendix vhich lel not
be reproduced and is filed in the cliascified scetion of tihe Ifibrary,
ICJ‘&F [}
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