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IMPACT OF INDUSTRIAL MOBILIZATION ON AIRCRAFT INDUSTRY
AND SUGGESTIONS FOR FUTURE PLANNING '
' 30 January 1946, :

GENERAL msmom:

. Gentlemen, one of the students in this clasa came to my office yester-
day and quite prbperlytpointed out that the matter of alr power, tho Alx Forces,
and the aircraft ihdustry hed not been given the emphasis that it merits
._in the College in the weeke that you have hed so far. I am in complete

‘agreement with that pbinx of view. I do not hesgltate to say that air -

" power, actual and poteﬂtial ie the most important element in our national

security; I think everybody in this room will want to agree with that
point of view.

T must take some responsibility for the apparent fallure to lay
emphasis on the importance of the ailrcraft industry and air power so far
in the course, It is unintentionsl, We intend - bo make 1t up,

But we also, I think, are more or less the victims of a failure to
understand our purpose both in the Army and the Navy Air Forces., We ere
doing our utmost to gee ‘that some change 1s effected. We have a splen-
d1d representation from the Navy, and our repressntation from the ASF is
adequate, I think, But certainly the Air Forces of the Army and the Navy
are not represented at this Ccllege to the extent that we propose that
they shall be represented and that they certainly should be. However,
rest assured that as time goee on the Alr Forces and air power and the
aircraft 1ndustry vill be adequately studied here in the Industriel College.

Now, the alrcraft 1ndustry ie to my mind a most lmportant element
in the Industrial resourcea ‘oft this Nation for our future security., We
are so convinced of that that many monthe ago I asked Mr. J. Carlton '
Ward, of the Fairchild Company, to serve on our board of esdvisers. M.
‘Ward has been a keen student of industrial mobilizetion in the United
Statesn one of the outstanding industridliste who fn the years before
Pearl Harbor was giving his time and his energy to advancing the prin-
ciples for which this College -stands. We have been grateful to him in
the pest. We are grateful to him £oF being here today. Gentlemen, it
is a privilege ‘to ‘present to you M¥J¥. Carlton Ward, who will give us
a talk on the aiﬁcraft 1ndustry, actual and potential. Mr. Ward.

MR. WARD:

Thank you, General Armstrong. I would like to maske my position clear
at the start. I amd representative of the aircraft industry and not a
spokesman for the aircraft industry. So what I say here are merely the
views of an individnal. o S

e ' .
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I feel very much as-though 1t were-like carrying coals to Newcastle
for me to talk on industrial mobilization here, particularly before this
class. I see so many Army colonels and Navy captains that it looks to
me as 1f you professional gentlemen are away out beyond us who speak only .
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from industry. Howevef, we will do Sﬁr best to give you some reflections
from the induetrial side of the picture. ' '

In order to arrive at that point, I have worked out a sort of philo-
sophical approach to the questlion of mobllization. I can best illustrate
the character of the problem, it seems.to me, by referring to the old
parable of the leaky roof. "The gentleman who has a leaky roof is not
concerned about it when the sun is shining, and when it is raining it 1s
not an appropriate time to do much about it even.if he wishes to do so.
That to me seems to be the parsble of industrial mobillzatlon.

Now, slnce we all learn ffom-experience, it 1s well to take a look
at the change 1n war over at least our span of history. We ses war
emerge froi: largely a manpower activity with professional soldiers, to
total war au we mee 1t today, with the shift of emphasis from professional
manpovwer isto total manpower of a nation with emphasis-on paterlel and . its
further shift into the full use of applied science in place of brute force.

. Of coirse, that is where industry comes in, you miéht»say;»~Probably
there wag =z industry in the days. of bows.and arrows and of spears, but
it was pochadly on.ihe individua1 cpaftgmannlevel;_whereagutpdayvthe i

indust:ial. aspects .of war seem to.require as much manpower,:if not more,

than the combat phase of war. N
" . General Armstrong started off with. some remarks about - the.lmportance

of the aircraft industry to war. This morning st breakfast I was trying

to work out several approaches to one or two figures that would give you

a clear picture of what I want to dring out.., These figures will have to be

checked, but I think they give you & reasonable picture. T

. There were two and a quarter million men directly inm our ‘industry at
our peak production period of the war,  When I say "directly" T mean ...
those folks ?hé were.-on our peyrolls.. Obviously we had to-get materials
and .parts and .services elsewhere; and,.since our total production in terms
of .dollars ran-at a rate above sixteen billion dollars per yeer, it ls
cléar'tp;anyvstat;eticianﬂhere;that;it took more than two and a quarter
million workers. to do thet. . . - - . .. - s : : :

If you take that sixteen billion dollar figure in terms of the total

war expenditures, which ran maybe in the order of a total of sixty-five .
billion at their peak for a year's period, you come ocut with a very easy
figure that the aircraft industry represents 25 percent of the total
effort. Actually I think it was nearer 20 percent. . If I recall correctly
from memory, Charlie Wilson, then in the War Production Board, exhibited

a chart at Fort Belvoir in the closing stage of the war in which he :ghowed
to industry that the aircraft.procurement expense was 21 and a fraction
percent of the total.cost of the war, : n N .

Now, looking at it from a«totally;different"angle,ﬁthat-of the man-
power and the mobilization problem involved, involving say two and a-
gquarter million direct workers statistically, probadbly you could arrive
at the fact that there were as many more workers from the mines through
the specialized services that we drew upon in order that we could do our
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ther'e must have been in-the neighborbocd of four or five million workers

involved, as a generality; -and that 1s probebly near to 50 percent 6f

o, and & ghartér million vorkers.. So

the-total mobilized Armed Services.at their peak. .

- .Now; those two figures will give you some idea of the magnitude of
one industry's industrial mobilizatlon. Since we are talking énly about
the aircraft industry, and that +in turn.is only. a fraction of the total
ipdustrial mobilization; I think.we have made our point--that indugtrial

,mobilizatlon is.aa big a problem and as complex & problem as milltary

-.mobili’zation.“ R P i R L S
" -0f gourse ,- mobilization for total war es we have 1t today can be
‘eagily-divided into certain categories. There 1s the combat manpower

" .mobilizetion; which 1s:not our subject. There 1s the materiel mobili-
‘gation, which -is our subjegis :Apd there 1g the industrial mahpower
mobilization, which 1e a phase of the materiel mobilization. And in
addition, of course, there 1s the civil defense mobilization, which is
not our subject, . So.you see-that. in the over-all mobilization problem
there ars:major categories; and the one we are discussing, which is the
aircraft: (industry's industrial) mobilizatlon, is only one category of
{pndustrial.mobilization, : It happens to be a ugeful subJject to ‘d1iscuss
Dacaise of its major size. in the total industrial mobilization, and.

because; the problems of t e eircraft: industrial mebilization are acute.

| The aircraft industry ves the 'fdrt;rt-fcﬁfﬁh in elze, ac¢cording to“: the
U84 ‘Census ; before the war ,-and roge to the greatest 4ndustry in the

wérld,vaccording to the U.S.. Censys, during the war. There is a very able
" pamphlet; by Mr.' Symington of. the Surplus Property Administration, dated
1l Jenuary 19465 vhich I would recommend all.of you t6,at least scen
* ‘through. - You will :£1ind rthere some.vital statistics, In'the years between
1937 and 194k the aircraft industry, using an 1ndex, lncreased in size
 from an index of one to an index of 102. I doubt if in the history-of
“‘any-major ‘industry there has ever. been an equivalent growth; certalnly
‘not in such-a:period of time... - e L

o Now, military training, with. which you.are all no doudbt’ very

i familier, certainly more than I am, includes. training for. the applled
stritegy of military operationg, the tactics. of militery operations,
end for economic' warfare, loglatics etc. In peacetlme this has been”
warried on professionally. by your, Neyy.and Army Colleges & Sclicols’ and
epplied in the War Plans Division of the Army and the Navy. However,

there has never been & counterpart of that in 'slze, scope, or rank “in.

the field iof ‘{ndustrial mobilization planning, without which the mili-
o tary planning ‘is ‘not-complete. ‘And. that 1s vhat we are directing our

attemtion to todays~ 1 ... o T o

' “Industrial mobilizatlon has sub-phases, far too many, for us to
" ‘eriter'1nto here. -The question of the, financial preparation in mobili-
rat t6h We: dd7not need’ to. touch, on-here -today. But those of us who
operate in the realm of industry do not have the deficiency appropria-
“tions that we.can turn to when ve guess wrong., So our financial mobilil-
_zation is a very vital thing for us. ' :
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Rav material planning is, of course, the first step, and a very dif-
ficult one. Avallable transportation facilitleg, the mobilization of
such transportation for our industrial effort, is alsd & very important
consideration. The location and training of manpower 18 a major problem
equivalent to military mobilization.  The construction'of new facilitles
and the planning of such facilities, the conversion of facilities, their
design and location, and eso forth, are very important. And then most
imzoriant of all 1g the scientific planning for the development of new
materiel. '

Those are’sll phéses of our job, I would like to emphasize the
problem of the training of menpower, which should be cbvious to all’of "
us. It is as big'a Job for ué as it is for professicnal soldlers in their
f1eld, The women who come out of th¢ kitchen and many from off the farm
sre not suitable material for our "combat detachment"”. We have to adopt
methods of training them which &re not applicable 1n peacetime, which are
accelerative, We have to dispose our "industrial troops" into specialized
functions., We do not have the over-all, all-round "soldier" in industry
in time of war; each worker is a speclalist, - Those terms I am sure have’
a familiar sound to you in the military field. . R

In the past there has been only a very dim realizatlon in America
of the equal necessity for this total war mobilization planning with that
of up-to-date military planning in time of peace. That leads us to the °-
"11ft ourselves by the boot strap” method that we relled upon in this war:
to mobilize-our industry., We resorted to expediencies. The very national
agencies which we drew on and which the Government hurriedly organized
had not been conceived of before the war. They were crestures of the war,

Some of them worked well. Some of them went through a considerable
period of streamlining. They finally came out as the agencles with which
you are all familiar, . One of them was the OPM, later the WPB, "That was
really the first organized operating governmental industrial device to put
industrial mobilization on an over-all nationwidé plans, geared into the

military needs. ' ' . o

It is obvious to all of you, I am sure, that governmental industrial
planning means nothing unless industry plans along with you. In peacetime
the Ordnance Department, that is, in the peacetime between World Wars I-
and IT, had the best concept of industrial planning. The Alr Forces had
a concept which followed that of Ordmance; dut it was not 8o advanced; no:
had it been in existence so long. At least we in industry were not as
consclous of it. But planning es & whole was on a very sketchy basis.

Tt had to be, because there were no (suiteble government) funds, rela-
tively, to implement i1t, = T O A A

Sy
\

Now, the_ Ordnance Departuent’ created ordnanée districts in-the- " -
United. States,  Many. of you are entirely familiar with what I am'saylng.
Those dlstricts were under the actual command’ of reserve éfficers of -~
1leutenant colonel rafik or the equivalent. ' There would bé che-Regular’
Army officer, maybe of the rank of a captain or lieutenant, to do the
executive work in probably a reglon where there were thousande of indus-

tries. The Ordnance Department concelved the idee of having Ordnance
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75 &
- officers: in’ reserve in' thess: industries and of having the local reserve

-bfficer‘aebtions Pormed to dimeuss the mobilization problems and of
'inspiring &eta&kea*plans to be drawn up- for a mythical M-day.

- Thelr failure to reach that goal, as they saw it, was due to the
fact that industry was not entirely sold on the effort becanse there
were no funds to implement it. It is a simple fact that industry has to
live on the basis that it produces a profit,

To give you an example on the alrcraft side: during this pericd I
was ettached to the United Alrcraft organization. We were asked to make
a war plan under an army directive. We made a preliminary study and
came up with the estimate that it would cost $90,000 (to make a real
workable) war plan. We went to Wright Field and said we would take some
of our best executives, engineers and operators and have them work on
such a war plan. Wright Field said "We have no funds.”

That was setback number one, because even then based on world condi-
tions we had convinced ourselves that it was a very desirable thing to do.
So we had a conference wilth all our top executives; and the company
finally agreed to put in $45,000 of its own funds if the War Department
would mateh 1t. But that fell through because the War Department did not
have the $45,000 for the purpose. This was a large sum to us at that
"time and we felt our offer was a sincere and generous one,

Now that was not a practical approasch to industrial mobilization
rlanning. I throw out those figures for you so that you gentlemen will
- have some concept of what it then cost for one particular organization
“to make a really workable war plan.

'Actually the work that we did in msking that proposal to Wright
Field later on becams the basis for the largs expansion of United
Aircraft in East Hartford, Connecticut. The seeds of a good idea were
all there, but the mature plant never could grow up and flower under
such an impractical approach by the Government.

- The United States actually prepared for war industrially in the two
great world wars of our time by what I would call the 0ld swimming hole
technique--you just jump in and see if you can swim. If the Nation does
not have the secret sources of military and diplomatic intelligence to
reveal the on-rush of war before it occurs, it ought to be very clear
- that on combat day there i1s no possibility of our being mobilized
industrially or militarily. Thus 1t should be part of our consideration
here that there be an over-all national intelligence that would inform
our government leaders when an Internationel situation might leed to
war in tims for the nation to start the mobilization mechinery operating.
That 1s not our subject; but I think it should be a very frultful sub-
Ject for study; and the new proposals that have been made for Joint
intelligence between the Army, the Navy and the State Department would,
of course, lead into that sort of a solution.

Now let us look at the record on this chart which I am going to
show you for a moment. It is this one- over here. (Chart I) The first
thing that I am sure must strike you 1s the fact that in the prewar
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Years on any chart designed t5 show the.wartime aircraft. industry, the:
beacetime sircraft industry 186 smAll:that it can- hardly appear. That

is because of the 102 indéx expansion in'Mr. Symington 8 report to which
I referred. (Chart followe )



Millions of Pounds

AIRCRAFT PRODUGCTION IN WORLD-WAR II AND PROJECTED MOBILIZATION REQUIREMENTS
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- You will note;that;fnom,£93z,t¢[1938.agq‘Iggg*ﬁe'ﬁeré‘at‘dﬁf,peak

a two hundred million dollar per year industry. It was'in Becember of
1938 that some representatlves arrived from France for the purpdse of
buying: American tacticg;”airgrgft”equipmgnt_for_France, because France.
_theniwas convinced that the.World Way wag inevitable. You recall the
Ruhr. periad, the Rhineland period, the, knschluss and Munich. 'The
~handbriting wap- pretty clear,for.what lay in the future. So the French
- reprosentatives appeared under e secret status in December of 1935,

. Now, that was ibe. rqqgigéquﬁérpfpfﬁihgﬂAmer;pah'aiibraft'j*f
-ﬁhduﬁtrialﬁmobilizemion,4,I;;wag.1n_F§bxuarj¢gf;;939j;hat“ihe~cbnﬁracts
were negotiated. There were just a handful” of compenles that wers
involved. SEopher et
¢ ‘¥War struck Europe whqréfqufinéer now rests on the ‘chart, on.l
¢ Séptember-1939. - If you will observe the curve here, you will see that

_nothing much has. yot happened.to.our aircraft industriel expansion. The

worldis now at war; yet Amgricg,‘sblye gay, industrially still glumbers

Coomn

We had actually delivered to France at that time about--this is

- frof memory--some five hundnedhairplanés, of which there were only

fifty~0dd two-englne bombers and. the rest -Wwere largely §ingiebengine
pursuits,  France had,:as you. know--you have the statistics--a very
1l air force of her own. - S5 that America wes really not a big con-
tributor to the period:when France was fighting'in the ailr for hexr
survival. - - e

T have- to tell;you,thatfour_airpianéé were definitely good mili-

“ta¥y peacetime airplanes, ‘but they Werg not suitebly armed; nor did
‘thsy have leak-proof gasoline. tankg .or many of .the necessities for good

combat airéraft. The result.of this yag thet Trance hed gome un-
fortunate experiences in attempting to use tactlcally particularly the
two-engine bombers, So military-wise and industrially-vise we really
had not oriented ourselves into the.factual.qituatiqn that war was On
" out doorstep and that the cquntry shomnld necegsarily prepare for 1t.

' Now, the war swept onvﬁo-June i9hQ,,a£~Dﬁnk1rké whére the
.average American belleved, (a) that .France rad collapsed and was out of

the war, and (b), that Englapd was next on the list and 1t would not
.be lonig; end:a great:manthnglishmen;thgught that too.

Tf .you will logk-at chart I again at the time of Dunkirk, you
will find thet almost nothing has yet happened to the Americgn alr-
. ¢raft’ industry.: That is after nine months of World War II. So the
lesson we are seeing is that we certainly did not mobilize through any

. *{fiPormed Intelligence that a world war was bresding. It is the

"ewimming hole technique" that we are still following.

When you come to this period of June 1940, a very significant
thing happened in the United States. ’Pfeeidenledoeevelt announced &
fifty-thousand-airplane program. That staggered the industry, because
we had been accustomed to thinking in hundreds. It was called an
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astronomical program by the press at that time. But, anyhow, that was i
effect the practical begimning o6f an approach to volums mobilization by
the aircraft industry: : Ceen T

Many of ue in the industry had fully indoctrinated ourselves in
what was going to come and had been using proceeds from the French and
English aircraft orders to builld our initial factory expansions, which
became the models Prom which our subsequent mobilization expansion and
training efforts were carried on. Our chart, because of the scalé, re-
flects very little in this period. Actually a great deal was golng on
in the thought processes of the industrisl leaders during this era, in
thet, 'in the later sayings of the war, .we:were "buying time" with Francl
and English money. ' o co

, Now, you will notice the chart shortly after Dunkirk begins to dar
up hill. At firet it is at a reasonable pace, although it seemed
astronomical to us at the time because wg'ataited'frpg,auch'd“amall?bam
You will find that it was not until Pearl Herbor, when we were hurléd
into the war, that we really had any world significance as aircraft’
producers. That was a year and & half or wmore, a yeer and a quarter at
least, after the world was at war. S '

Now, you see the curve really starting to go placés, and what you
gee is the industrial power of America harnessing our industry; and thu
our industry mede those production records which it is more or less
fond of pointing out in the press &nd in'cther suitabls places as
what it called the miracle of aircraft production in the United States.

' But this period should never be reviewed without an analysis of
what went on-before, because by itself 1t is unsultable for an over-
all analysis. It has no sepapate'éign;fipgnce. It was the planning,
the money and  the time in the three yearaﬂbefore; starting in February
1938,.1n a small way that made the miracls, as we call it, of 1942,
1943 ,and 1944 possible. - o o S

Those are some of the significant things that you can take off
the chart, which, I am very happy to say, was prepared by the indus-
trial planning groups of the Wer and the Navy Department in their very
excellent presentation to the appropriate committees of the Senate
last 6 October. If you have not been given that report, I can imagine
no document that would have-more vélue to you than this hearing before
the Surplus Property Subcommittee of the Committes on Military Affalrs
of the Senate and the Industrial Reorganization Subcommittee of the
"Speckal Committee on Economic Policy and Planning. That report is dat
29 October '1945. It contains this chart and several of the other char
‘which you are going to see here today. The discussion and the present
tion in it are excellent, including the testimony of then Colonel Bake
5f the Waer Department, who subsequently went .to the State Department.

There is one last thing on this chart that I would like to have
you léok at for a moment. That is the reverse espeéct, or the down-hil

aspect of the praduction: curve after VJ-day.
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. .New; imegine that. you. sve”dn-industrial’ leader-dn odr. {ndustry, and
. you are:faced with that detiobilization progran. Whet:will be: the morale
of your organization and what‘will be’ Jour mérhle when you find your. .
market shrinking something in the vrder of g1k percent of what it hed

beent « ¢ ¢ e e Ltie ot
bee i .
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. égaln, such figufeafgtr(e'"o‘uts’i"de' ‘the ‘ordinary ‘scope of industrial.
. expsrience. It 1s Just the seme as "1f “you ‘took a’'whole.division of
“trogps -and you et fifteen of ‘theri“gd to every-ons that you kept. - Your
_division would not be ,,a"@e_’rv;ééé'ble“‘-div'ision',-:raind I.am-gure-ite morale
would not be very high." The- denobilizabion problem is not for discus-

sion here today, becauss it 18 the reverse ‘ofithe. problem in:which you
are interested. But it has this eignificance’for yowr problem, and .that
is fhat we, Ai.r_x‘,re_aghing_this new demobilized state, must still carry on
.,emerg_epcy.,,n}ob;ili'zh’ti,én ‘phiril:'ihg"‘a;nd’f‘p]:a-nning’ 1f America 1s going to be
. repdy for what might be another world’ ‘emeYgency« L
.t Hew, put. you'::_se:lffi}; the ‘place &F: the average of us, asked to think
- in texmp of: _xnpbi:li'z'pitzibnjhile“i:e‘ are ‘being demobllized at .a fantastlc
rates And yet if we do not think -{n those terms, we are 1iable to mies
s acgreat political .opportunity; ‘and that 1s ‘an opportunity thet I believe
- exlgts :now, _whereby an orderly approach to a future emergency cen be 8ot
up within the ,fi;gmgwork pf'ogr;Azﬁe'rip‘an:fcrm- of government. . And 80 this
15 a timely ‘gubJect . for all o_i:"'jyou’;‘ because we in industry.can obviously

. only.play & very _sxn@llfpa’_ift_f}nléu@h;a problem. .. .-

T em: afrald w._ei.have']epant' a 1ot of time<on chart No, I, but there
1s a separate portion of the chart which we should review, and that is
. the right-hand section of 1t. You see these "19XX," "19XX," "10XX"
yoars at. the bottom. "They are ‘supposedly the first three imaginary
years of the next. emergency. mobilization, - Tn this Army and Navy report

there is a very eble dlscussion of the factore and the bases for those

. “curves which should be studled.

You will noticethat there 18 & curve for Plan A and .one for, Plan

B, We have not the opportunity to dfsocuss them here; in detall. You
will find them ably set forth in this report. For our purpose here
 today-let us say:. that the War and‘Nairy"’De'partments:'examined,,or more

‘ex4ctly’ the Coordinating Committee, which 1s War), Navy and Commerce

e .Departments,:exp.mined the fundamental 'basis':fonindustrial.mobilization

- .on.various _as_emﬂqxiﬂ.' One assumption was: that we had maintalned some

- gtand~by plants. during’peac'eti'ﬁlé . ‘The second is that we have had thle
new form of. world.;ix,i,t,fe,lligé_:n_cé , previously referred to, to warn ue .

.. twelve months. in advaiice of "conbat' day. - The: third one is that we have

- -nothing. at all; “thet we just “gtart ‘all ‘over egain merely with the experi-

.ience ;of ;this Mar, .. . SRR o

Now, Pian B is ithet low dotted line, and it 11lustrates what hap-
~ pens when all of those factobrs of preparedness, ‘including reserve fac-
* tory. space, are not avallable; what 1t does to your war potential in

. polnt of, Fimg,tp;ptgpare, U RN AN _
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Tike all_gprallel curves that are ﬁrawn'slanting, it is very impor-
‘tant that you meesure the vertical height between the’ tiwo curves A and B,
because the eye does not always pick up the actual difference between two
such curves and that difference is very great in terms of the war poten-

tilal, It might be extremely critical and serious.

_ Now,we will not spend any time on why this country did not more
quickly. becope politically alive to the effort that it was golng to play
in this world wer. But as . citizens we now should ‘all think in terms of,
"Will we be allowed to repeat that mobilizatien phenomenon in the face of
another world war emergency? If not, what new factors wiil allow us to
avoid a slow realization on the part of the country that it has a mlli-
tary effort facing it and that it will take a lot of time to get ready
for that military effort?"

That is a very important aspect in any democracy, because inher-
ently our form of democracy is such--I say "our form of democracy" since
there are other forms of democracy which we read about--that 1t 1s going
to react more slowly than any totalitarian form of government, where one
man or group of men may determine the national policy without obtaining
political support for it first. Since we muat work the other way if we
are going to be true to our form of government, then it is more impor-
tant that we in our democracy have an informed public opinion in time to
put our government machinery in motion. Even if we do a good job, under
. our democratic form of government we will:not be as quick to sense the
. need for a reorientation of our military ‘potential as could any eneny
- totalitarian government, And that is something that should be food for
our best thought, as to what approach we should use to take its placs,
becauss’ ve, certainly do not wish to change our form of government,

Now, I would like to bring out one instance of popular misconcep-
tion that stands in the way of, or stood in the way of, setting up &
practical approachw I do not know that it will in the future. :

In June 19L0 the Detroit papers screamed in headlines at leaat four
inches deep -- that Henry Ford could build a thousand alrplanes a day if
the Army would tell him.what kind of an airplane was wanted

Now let me make it clear that I am not in any sense pointing my
finger at one of this country's greatest industrialists. Hls reputatlon
stande secure and supreme in his fleld of mass production. But there l1s
no such thing as an expert in all fields of endeavor, How well-intentione
that statement may have been or from what source it came--it may not have
been Henry Ford, or, 1t may have been & newspaper correspondents’ inter-
pretation--nevertheless the news went abroad through this country like a
bolt of electricity and had its- repercussions throughout the world, I
was in France at the time on an officlel misslon and an’ important French
Industrialist sald to me, "Could this dbe so0?" "If s0, he said that it
would change France's morale and its military approach toward the dying
phase of the war, in which 1t was then involved.

Well, now, if you will all do this for yourselves: You know that a
thousand pound airplane of that day was a very small-airplane, out of
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whiin 4t Todst twd thotisdnarpontds wolld e fatuntnum, : IE you mlLtiply.
that by a’ thousatd, 'you“have £wé million-pounds: of :aluminum & day.. -
Multiply that dby three hundred and you come tip-with a very.large.amount
of alumipum, pamely, six hundred milllon pounde, in fact, more than the
shble. oountry was theh prodhelngii’= © - TlTu
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. :..The second thing ipé‘b”{*'youfi sche’out with is that to make an airplane
of that eize "1t takes: 4 certain ntumbér ‘of man-hours per pound of alr- .
plene,’ as we fouhd out during the war. This bringe about the necessity
for several Hilllon Worketdl * Hetiry Ford them had one hundred thousand.
The entire state of Michigan would not have sufficed! S g
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... Now, the only ¥eustil thal Weé are exploding that ¥ind of easy think-
_'ing is becausd theve “1H a"tendencyitoithink of qur mase production indus-
" tries as being ‘sétiethiing that We ‘can ‘immediately turn intg. the -war effort
and on ,tl;qa_f.ﬁéj’;f;"’.Mb_’r:xfddy‘-oz“"’l,‘ue,éda'y‘ﬁéut come gwisy tanke; planes, vehicles
or whatever is. necéssdry without régard to the factors .of planning and
_the specialized approach to each one- of these pleces of materiel.

. UI% 18] the 0ld 'bird gun theory--that Americe- has only to hear the
. glarion call of war to reach up over. the mantelpiece and take grandpa's

. bird.gun down and, ehoot the Red Coats; Bit. thet pretty plcture has no
more appiication in industry than it has:im the military field...

T would like to add another observatiom, which is meant to be wholly
constructive as 1is the previous one. That is, that there are many pro-
fessional soldlerd and sailors and “alr men who have seen industry in this

gso-called miracle phase doing such an amazing job of production, angd
industry 1tself hes not been backwerd in polnting out to them what an
emazing job it has done--so that they have a blind faith that leads them
to belfeve that industrial plaming for mobtlization is not so important
as militery planhing.” Hence they-unwittingly apply the bird gun theory
to industry in believing-thét it-can meet -the emergency demands of the
Armed Forces overnight, I would 1like very much to explode that theory.

.o+ It 1 always’ interesting. t6 point to a fact and not to an opinion.
T have endeavored to let you'compute for yourselves why I do not think
anyone, or eveh; the whole United’ States, could have produced a. thousand
airplenes & day in June 1940, " I e .

- But let us look at the record, as Al Smith used to say. .The Ford
Company built and operated that remerkable plant, Willow Run, the.theory

. _being that 1t would produce B-2k ‘bombers’ by the "mass production method," so
admirebly worked out by the great American Autcmotive Industry.

We in the aircraft industry must pay -tribute.to what we have learned
from the "mass production” industries in this war effort. Nevertheless
while we talk ebout the'“mass production” of alrplanes, any student
xnows that we never dld any such thing. . "Mass production” means such a
quantity of fprdglut;ti‘dn that ‘even the smallest; of,operations can be spe-
cially assigned to individual workers, who need only to be trained on
that specialized operation; and ‘that assumes rates of production which

have never been attained even at the helght of our aircraft manufacturing
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program, But we'llke to call it "mass production” because somshow or
other our ‘public relations peaple, in fact all our peopla, ‘1ike to think
of it as "mases production. ST . : L :

Thus, '"mass prodnction"'as'practicéd in the~automotive industry,“
where they made ten thousand vehicles a day in one firm alone, finds no- -
counterpart in our industry. We never did that for all types of alr-
planes for the whole industry in one entire month, let alone one auto-
motive firm doing that for only one model of car in a single day. In
drawing on- their technique we have learned much, but we cannbt take 1t
right oyer and transplant 1t. ,

Theie wds at the start such an approach in that direction at Willow
Run, which Wwes a very salutary’example to students in the &art of aircraft
manufacturing. Their approach was, "fixed tooling; no engineering change:
and let us get the damn things out fast." But you gentlemen know that th
rate of design change on alrcraft 1is terrific, Therefore that was the
first thing that interfered with their plan, and hence w1llow Run was
longer in coming into production than was originally anticipated and .by
that good o0ld American system that you all know about came t0 be unfairly
known as thé "Will it Run Factory.” Actually it came through in time,
but it came through after this approach had been altered by what we call
the simple facts of the airéraft ipdustry. So I would say that the mass
production industry learned: ‘something and so did the aircraft industry
out of that perticular experimsnt :

‘Now, that brings mé to another conception which I would 1ike to
clarily by quotlng from Secretary Lovett's testimony to ‘the Senate Com-
mittec in the same report to which I have already referred. He makes;..
the statement therein that 90.percent of all "airframes" built im
America during thae war were bullt by the aircraft industry iteelf. (s
you know, “ailrframes are the structures themselvee and are assembled
with engines, pronellers, instruments, etc. furnished by othere )

We in the alrcraft industry did not figure quite that high. I
am quoting Secretary Loveti's statement to lmpress on you the fact
that, in spite of Willow Run and meny other fine contributlons by the
automotive industry, it was the aircraft industry, ralsed from a
level so low one can hardly find it on a chart, that had to grow up
into something that wovld perform the so-called "miracle" that 1se
shown on toat chart. Thus when the need develops, the alrcraft indus-
try must u° existent and muet be supplied with time to expand accord.-
ing to well-lald plans. It ic not a prectical-gubgtlitute to count on
reaching(nuwclxuo another existing irdusiiy and to.depend on "1ts having
the experioace and spécialiZod techniques needed to do a Job 80 dif-
ferent from its normal lines of endeavor.

It is also interesting to note that America was still building
consumer gsods . as late as 1942 such as stcoves, home appliances, plas-
tics and automohiles, 1f you like.-- Thus if you look at world events
- at that time you will see how long it took to convert such mass pro-

. duction industrleé into war production in the face of war.

PR
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~ Now, another thought may interest you before we leave this chart.
That ia the Pact that all of the airplanee,produced’in the whole period
that-you-see there wers egeentially of prewar Wssign, We think of tho.
B-29raaﬁtheh@atg§;f9§;gil;ihgjgrpa w@?fbbmﬁéréﬁ 1" have ‘another chart
hove that will make that slear., You will 'see tht’ 1t vas 1h 1938:thet. -
the: B+29.was gterted. .If you lodk at the prévicus chart you willisee - -

POV S+

. 4hit that. wae the period when Amstican alrcraft industry wes still' =

slumbering. (Chart follows,)
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It went through two model designs -on the board, in.that year; and it
went, as you can see, through seven model-designs in 1939. By 1940 it
went through the final two-and became what was known at that time as the’

XB-29 original model., In:1940, the time of Dunkirk, it went through its
wind tunnel ‘test, In- 19h1 before Pearl Harbor 1t started in construction.
N

You will notice that In 19h2 At had its first teat flight.JWIt wag
still not a combat airplans. You now come to: 19&3 when production began,
but you who are interested in aerial bombardment will realize that 1t
did not become a major factor in the war until 1944, This 1s a striking
example of how the headlines can confuse one for it is commonly believed
that that alrplane was a war-born airplane. It was a war-developed alr-
planes Just as the Germans developed their war airplanes in the Spanish
Wer, we hammered the combat features of this airplane out in this World
Wer II,

We could talk about other airplanes that you are familiar with, It
‘does not matter whether you take the Hell-Cat or take the Corsair on
the Navy side or whether you choose the Mustang or the Thunderbolt or
what Army alrplane you choose. We can trace them back into prewar
design phases in all cases. This 1s evidence that, if we are not pre-
raring in time of peace, we will not be around to prepare in time of
war, Of course, that was France's difficulty when she was attacked by
a prepared enemy.

Now, let us look backward for a moment. We had no practical
approach toward industrial mobilization before this war., We had no
funds to carry on industrial mobilization planning prior to thils war.
We had no funds to place educational orders, to develop subcontracting
* sources. The subcontract system as you all know, was the reason we
could do this "miracle" of production that you see over here. The sub-
contractors 414 not know how to work with our tolerances. They were
not used to our system of drawings. It would have been very valuable
in peacetime to have educedted them and it would have served to shorten
the industrial mobillization time., But there was no money for such
educational orders. There was no money to make practical industrial
plans, which each separate industry ought to have Jjust as much as each
segment of the military branches had for 1ts mobilization.

Certainly no stepe had been taken by the time World War II arrived
to prepare American industry for these coming events. Research and
development proceeded at a snall's pace. You may think that 1la a strong
statement to make after pointing out the B-29 development. But if you
could look inside of our works at that time and see the small group of
englneering personnel devoted to such big projects and the restriction
of laboratory facilities and funds, you would reallze that the whole
system of technlcal procurement for new deVelopment was then archaic
and impractical.

The congressional and Senste Committee records are filled with
testimony by industry and by the Military Services as to the lmpractical
form of procurement that we had at that time for the encouragement of
these new articles of war. In fact, as a representative of Industry I

- 14 -
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can tell you that we, along with other firms, never dreamed of getting
our money back on an experimental development. And.yet we competed for
. those developments with other firms., It was the firm that would take
the biggest loss  that. had tha best channe of. being designated to do
that-development. Y ; .

+ -"-

e

Fortunately, there are alwaye men 1n the Mi11tary Services with

the vislon and courage which it takes, who will frequently see that a
new: development ie pleced;. not:necessarily whers the lowest bid is

 made,’ but where the indtvidugls who can do the besat .Job- in that field . .
are together as .a team; and they can ofien make out a case for such a
contractor, - But it is like:flowing-water-up-hill to work under the
framework of procuremsnt that was then in vogue. Our point in look-
ing backward and dringing this up is that I hope in future peacetime
eras--and I‘havé reason taibeileve, in.this peacetims era--industry
) wi¥l not have to operate under -any such ‘similer handicap. New procure-
" mént legielatiou is needed to: thoroughly resclve this. problem. -

" Now, I have already mantioned Mr Symington 8 remarkdbly clear and.”
sble report to Congress, dated 14 January 1946, I hope you will all .
scan through it, It 1s full of statistlcal exhibits in the plainest of
English, It is ‘written in large, readeble type. . If you do no more than
road the first two pages of the sSUMMAYY ;. you: wi]l find a lot of light on
an important part of the problemywe are discussing today,

Now, I would 1ike to touch for a minute on theee two aircraft ~m;;

induetry location maps. They are also in the testimony, previously
mentioned before the Senate. (Charts follow.)AH o L
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You will notice the diecs Thelr sizé ‘i85 representative of the
magnitude of the existing faoilities. You will notice:thatin the air-
craft industry you had in and around: the Los’ Angelee area, 1ncluding
San Diego, a terrific conoentratloh.

It represented not half of the aeronautical 1ndustry, which you
are often Yed to believe, but 1t 18 a' highly important segment of the
industry end should never be underrsted, If:ithat -area were ever put
outfof action, & very important eegment of" our overall produetion would
su.L eY . BEEATIE .- < ERN.

Above are the Boeing fecilities and*ﬁothing much between.- Then
rapldly crossing the central portion of the Unlted States and -all that
1s found are some relatively smaller facilities like Beech and Continental
There was practically nothing in this big area before the war except the
Indianapolis plant of Alliaon, &8 new un.t in Nashvil&e, and the Curtiss
unit in St. Louis., ' : o

.. Then go to the éast coast, There 18 ‘found a pattern not 1ike that
of the west coast. It is-1like it in one particular--thet in the north-
east grea there 1s 2 ‘concentration of alrcraft facilities.. Hers the -
industry is more spread out and more diversif ed and 1is larger in total
‘8ize, . : :

Now, that is the prewar pattern. That report to the Senate on the
testimony of the Coordinating Committee clearly sets forth what was con-
sidered to be a danger from the mobilization point of view of that. pre-
war pattern. By government direction and necesslity to tap ne% manpower
sources we nov find after the war all through an area, which would be Just
east and west of the Mississippl line, a great dlspersion all over what
would be the central northern area--Michigan, Ohlo, Indiana, etc., and
an axis from Dallas, Texas, to Chicago, Illinois, the new units of the
industry. In addition, there sre the new eastern and the new western
ones, That pattern 1s the present pattern before demobilization.

There are a lot of social problemes involved in the recommendations
of this report as to what will be done to the industry facilities after
demobilization. The testimony of the Coordinating Committee brings out
that they would like to preserve these new units and let meny of the old
oneg go out,

One point that should be brought out at this time must be clearly
underatood in any such approach. We are dealing with human beings who
in meny cases are going *to live where they want to live and work where
they want to work. The designing staffs which created these airplanes
exist in the original areas, not in these new areas. As demobilization
takes place we run into that fact--that if all the facllities are moved
into these new areas, the designing and parent orgenizations will still
wish to live in their original quarters. In addition, the research and -
development facilities are in the original, not the new, locations. so
that there is a very definite problem in what will be the geographical
pattern of the industry and what will be the mobilization pattern for
the future.
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Speaking as an individual 't nave beenrin fhope: tham many,of these
new 1argegfacilities; ag; 1§ ehown -4, the chprt, vould be retained as A
stand-bys-in the Governmsnb, Thet will then contribdute toward. realizing
Plan A on’ xnpbilization on our chant ; }‘Io. 1 instead ‘o‘f Plam Bi ~ 4

S R obrgs Dol ey

Without going into’ detail,,they cap be Psed arbitrarily fbragbvern-~
ment purposes, such as the ‘storage. of. aurplns materials., . On certain :
forms of mannfacturing can be carried on ir them -om:e: partial,scale, _
which industry would be ‘gl8ad “to - acgcompligh. = But industry would reeist,:’
asg I have gathered in talking~w1th my- Qasbciatés, any rattempt to force
a new living pattern on all’ of these, design gtaffe 1nto dietricte whers

they db mot have the affiliated services th&% they have been accustomed
to having. . R s

For instance, we can live in this area of the Northeast and contact
all the affiliated manufacturers and vendors that we need to deal with,
Also the representatives of the bureaus here in Washington, including
all the important government people who direct our thinking and from
whose practlcal experience and constently changing tactical plans we
create cur new . desigms. If we get out of step with their tactical
thinking, we have nothing to offer, So that the necessity for close
liaison between the tactical thinking of the Army end the Navy experts
and the creation of many of these new alrcraft devices, vhich are so
complicated, including now the new field of electronice and maybe atounic
power and what-not, and for being where the steel and metallurgical
industries have these great laboratories, must be considered befors a
decision 1is made to move intec this other pattern.

You might think that I have been making out a difficult case for
these gentlemen on the west coast. In some ways I have, and they kmov 1t.

They have developed advanteges of their own. They have the advantage
that all of them live neardby together, so thet their engineers are like
typhoid carriers. They Just keep circulating arcund among the plants,
and the integration of ildeas that come out is terrific.

Now, I agree that these things cen be done »y other means, But
it is Just 1dle talk to speak of moving some of these base stalfs
across the country into other arees, because many of them will get Jobs
in other industries and will not be moved.

The Coordinating Committees' report also shows the results of a
study of an atomic bomb pattern for the Los Angeles area on a specilal
mep. If you notice those little grayish-areas you will see that mix
atom bombe could dlow that whole Los Angeles aircraft industry pattern
out of existence, according to the study. (Chert follows.)
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.. Dr. Smythe, who wrote the Atomig- Power Report - pointed out in a comm
that they had made a study in which they showed that a foreign nation wit)
& thousand to two thousand stomic bombs ocould kill thirty-two million.
American people and that that is how they could knock. our couptry out
in abou® two hours--of warfare if they could get through with thelr bombs
The - theory was that if they could hit ws without advance notige,. they
could knock us ont by. the staggering losses,of manpower and the. dis-.,
organization- pf. commnications and so forth. Through destroying our induss
trial concentrations in large cities.. Thus in discussing alrcraft plant
location or any kind of war plant locatiop, it is my personal opinion
that I would rather have a plant. thirty miles out in the country than to
have a war plant in any big metropolitan ¢ity no matter where the city
is. Thuys it does not matter whether it is Dallas, Texas, or 5t. Louis,
Missouri, or Denver, Coloradc, or wherever the city is, becauge atomic
warfare, we are told, is a warfere on people and not on. things. It is
said thet we would not waste a bomb on a target such as.a batfleship or
a plant but on ocities where masses .of people are to be found.  So I
would rather think of safety for myself and family and & plant in the
woods in Comnecticut than one in the heart of Kansas City.. . Thus I think
we shall have to take new factors into any dispexrsal theory -of. plant
location, Obviously this is & personal opinion.ax

“There will be a- lot of other>factors about plant location whioh
‘wé will not 8ot 1nto here.  But we:will be exercised about subcontractor
sourées and we will be ‘exercised about raw material sources. . We will
be exércised sbout skilled labor and.exercised about the volume :of  labor
and. the trénsportation .relationships. Those -ere a few factors that mugt
be thought of‘in terms of evaluating the location of & plant

Let us loox at the chart ehowing the segments of specialized
effort in bringing an aircraft design through to production., This
- represents clearly one of the factors of mobilization with which we in
industry are deeb ly: conoerned. . .
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Each Technical Achievement More
Costly and Difficult to Attain

Each major engineering ad-
rance in military and civilian air-
raft is successively more costly
nd difhcult to achieve.

A West Coast manufacturer re-
»orts that it has required 10 times
he engineering development ef-
ort to bring a current super-
omber to production than it did

preceding standard 4-engine
omber.

The earlier model had a top
peed of 250 miles per hour. The

Encmzsnmc. /
CHANGES -

superbomber advanced this speed
to more than 350 miles per hour.
This gain of 100 miles per hour
was at the cost of 1,500,000 man-
hours of engineering, roughly
equivalent to the work of %750
men, 40 hours a week for a full
year. )

It is clear, industry engineers
point out, that the 450 mile-an-
hour bomber when it is designed,
may cost 15 million man-hours or
7500 man-years.

PRODUCTION
ENGINEERING

409,

It is & furcvy from wind tunnel model to-the ﬁzght tested prototype
the modern military airvcraft, but, as this chart illustrates, it is even
longer road from prototype to battle-tested production model.
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The chart showg that we, Lewrt *off with & desisn repreaenting seven
...and: one~ha;!.f percent of -the total effort befores production followed by
.- & wind tunnel .model . Qostingw pex@entr:: Next. & prototype-airplame; is

uilt in the -experimental -shap. by expery: -gll-arcund; mechenice, This

"‘5
i

phase represents -another 10 psycanty and ‘then cemes -the flight test, vhich

. requires highly specialized .engingera and pilots, costing another -one

and: one-half percent.  If yow -pull that igroup out, it represents about

: 20 percent. of the total up to. preduction. ' That partion iswhat ook ~

such along time as shown on the B-20 chart., It :has been very difificult

to expand this type of effort to meet the war mobilization requiremenn.
Lt .

. ; Note from the chart that engineering changes subsequent to the -

‘,prototype represent elmost: as much effort as the' conception of & new

design, -the production- of a.prototyps and 1ts .subsequent test. : Then

follovs,;the tooling at 25 percent and ‘the: production engineering at:

.- 40 percent, .thus making the. 100 percent total. - Thus from memory, cer-
-, tedn. alrplanes: which have required: about 250,000 man-hours :of engineer-
dng wp through  the prototype have: cost as. much as one million six -~
hundred thousand man-hours to do the subsequent production enginsering.

That is production engineering for war, not for peace. We do not
. have the same pattern for peace, It was in part brought about by borrow-
ing from the methods used in the mass production industry.

Similarly, it should be noted that tooling represents 25 percent
‘of the total and again our industry found it expedient to reach out
and obtain tool engineers from the mass production industries that
worked along with our own tooling engineers who already knew how to make
alrcraft tools, which asre distinct entirely from machine gun tools or
automobile tools or tractor tools or in fact anything else.

The next chart is interesting, because it shows the relatlonship
between two much discussed subjects--governmental basic research and
private Industrial research and development. As you see the Govern~
ment's effort represents 15 percent of what goes into the over-all
finished designs. The private aircraft industry contributes statis-
tically the remaining 85 percent. (Chart follows.)
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The next chart is ome that I clhode because it.shows something .
that is generally not too well understood.. It shows by indirection how
rapidly an airplane in war becomes obsolete. This is brought out by
the black lines shovwing the year to year change in airplane weights by
types. Look at the black curve down below. Thus you will see. that in
1941 the average pursuit plane had- an alrframe weighp-of.3,600 pounds.
Tn 19%2 1t had an average airframe weight of 4,420 pounds, in 1943 of =
5,120 pounds, and in 194k of 5,560 pounds. The lesson here is that cer-
tainly the pursult plane of 1944 did not look like that of 1943, end
that In turn did not look like the ope of 1942, and the 1942 model dld -
not look like that of 194l. ' o .

You had a similar change occurringin the:bombers, where we start
off with 9,870 pounds in 1941, go to 12,900 in.19k2, to k4,470 in 1943,
and ‘to 17,470.in 194k, Of course here we have the effect of the B-29,
superseding the B-17 and the B-24k., The B-24 and B-17 superseded and
. supplemented the B-26 and the B-25. The chart shows what happens and
why the continual change of aircraft materiel has to be taken into con-
sideration in any plen., I have not bothered to illustraie the trainers
because their changes were very much elower, for reasons which should
be obvious. (Chart follows.) -’ .
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Private aircraft industry provides vast majority of research and de-
‘opment time, money and skill in making Uncle Sam’s aircraft the
est in the world.
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The war f)roductzon record of the aircraft industry cannot alone be told in numbers of airplanes, The
record is one of increasing quantities of bigger airplanes.

Significantly, the 85,250 airplanes currently scheduled for 1945 will have a total airframe weight in ex-
cess of that of the record 96,356 airplanes produced in 1944.
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.;r;‘ Thewnext»chart is»the finai ona.of thﬂs-group of charte.u It ‘shows
,?what our.picturesque friemd Mr. Kimdleberger likes o6 call thé "périod

of gestation. At the.top: id the single-engline airplane up- toflo 000
pounds weight., You will notice that the chart 1llugtratesal the nnmber
of years 1t takes from the first design conception until we have whet

~ 1t calls the production peak, which really means that some of them may
-..be.golng Into. .combat, bPecausés the:first airplanes Beldom go into‘com-

bat. They have what we‘callfbugs tn them.'-w

Ae shown on thia chart the singla‘engine airblane takes better i
than two years, the: twin-engiré alrplane-three years, and the four--
engine sirplene four and one~half years.: Simiierly engines take four
Jears.:. That is why if we wait until combat day, we Juet will not have
modern materiel nseful for fighting‘purposee. Development mnst be going
on In peacetime.

The last chart-is from thaet: very able.report of the Coordinating

;Committee. It is certainly worthy of:a lot of" etudy by this College.
They have :done ®u very clever. job in:ghowlng this méterial. «Thus~the aray

area shows.the difference in mobilizatdon time' lfiwe'are without indus-
trial reserves and stand-by facilities: It alsc showe in'the: 16wer™
line the difference in production that we would obtain without twelve

~montheg of. preparatory plenning. Lastly; 1t shows what we actually did

in. World War II, without any of either¢

Ncw, imagine our : fighting a new ‘war: with That WOrld.War IT curvse,

”when the actual regquirement. 18 for the upper curve. .The chances of s

nation suxviving would be .very small if attacked dlrectly.: These-
curves and the report are certainly worthy of study; and definitely
will convince, I think, any open-minded person that we cannot go
back to the type of mobilization planning for the future that we had
in between'Werld Wars I and II.

Popes
el

e, Now, to cloae, it 18 my belief that many profeeaional Army and

4Navy ‘pPeople shave top much faith.in what I'é=ll the bird glin thebry

‘for industrial mobilization. .It is my belief thet war plané ehoul& '

- include not only combat strategy and tactical planning, but scientific

rese&rah and development planning and industrial planning.
o REA TN BN HS B K AR A & SRR S
I would lik& to emmhasizo again soienm’fio research and devexop«
mant planning. (Charts follcw }3u B EARTIEN PR,

~ TSI
- B RSN B ; S RN . B
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We had OSRD and NDRC during the war as war scientific development
agencles. We had the National Academy.of Sclences as sort of a peace-
tims.agency. We have bills before Congress now for a research council,
I erd-very hopeful that we will come out-.of thils war with a much better
conception of the necéssity for scientific research and development
planning, properly implemented. by :

There are three phases. of this problem.which I would Just like to
call your attention to as we go along. The first 1s the basic research
stage, which in our ‘industry 1s the 15 percent shown on the previous
chart, apd 1s done by the Government. Then there is-the development
stage or phase, which-is the phase to be. done by industry represented
by 85 percent on the previous chart. Here, we take:the basic data
emenating from such:laboratories as are provided for by public funds
operating under government direction, and by private laboratories
designated for research work under government direction; and we put
,this basic scientific deta to: work. SRR T

Private industry develops'and produces the ar»icles and then they
"flow into the third stage--to the Army and Navy facilities,_where they
are-'evaluated 1n their great leboratory facilities. Here..they are
evaluated first technfcally, and then later in maneuvers where they
are. rated tactically .and for combat R

So each one of this three-man team has his part to plav. Each of
us should always beé conscious of the other fellow's part, because it
is so easy to overlap such closely allied activities. It,ié.sp easy.
to become the father of an 1dea and to want to hang on to it .too long
in-any one phase. It 1is as wrong for industry to hang on in the field
where industry reignsg supreme as it 1s for a government. laboratory t0
herig on to research ddata too long before turning it over to. 1ndustry
for development. . o TS

I believe that’all three functions should have the same rank., I
do not think that industrial mobilization and planning should be sub-
ordinate to military planning or that planning for ‘scientific research
should be subordisiate to either. I think one should ‘be 1tse right arm,
and the other its:left arm, if you will, s :

I hope that some day this Industrial College; which is engaged
in the study of these industrial problems, will have an equal. rank.
with the senior Army Staff College and the denlor Navy Staff College.
I think that as your problem of industrial mobillzation in its rela-
tionship to mllitary mobilization becomes clearer, the necessity for
having the same caliber of distinguished Army and Navy men assigned
to it in the advanced phases will be equivalent to the necessity for
simllar assignments to the professional Army and Navy senlor War
College. I think that resesarch and development should also be carried
on-in universities where there 1s the organization to do 1t as well as
in government laboratories such as N.A.C.A, etc.

I think that basic research and development should be the function
of the Govermment, but that the development of the article itself

S-S
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Aircraft design must stay at least four years ahead of production. For  its production life. Modifications incorporated in the production lines
this reason design engineers must think in terms of the future while  are necessary to meet ever changing tactical requirements and to give
considering current practice. our pilots an ever mounting edge in performance over the enemy.

Aircraft design is a continuous process following the aircraft through It takes about 45 months to mass-produce a new engine.
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Airframe, Engine and Propeller Plants
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In 1989 aircraft manufacturing ranked forty-fourth in the list of U. S. industries. The war has sky-
rocketed it to a position as the nation’s number one industrial giant. Truly nation-wide in distribution,
the industry consists of more than 100 plants containing more than 171 million square feet of floor space.
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shbum Ve the furiction of private dnduatry,. Sucueeding that, 3ts tacticel

3evaluation and*evﬁiutiOn shiduld Ye:the’ fuaction»of the Military,

Vv SUan RIS G o S

We have & spécial pro'b}.am withrall . indugtri,es that are 1mp0rtanu ’
in’ wartime, but’ relatively'tnactive -Or: nanexiatemx in peacetime. That "
is a phaae of the- problém th&t werdo-not haye.- 1o discusa here, bacausé‘
it doss ndét “4mpings-'ted mach; cn- thermajorvportion of the pircraft =~ =
industry. But it certainly does in the field of ordnance and in the
field of special Yar -méchanisms ;¢ naval: shlp- ¢esign, and. 1n portions of
the f1eld’ of military communichtions,! etc. . .- N

I believe that military cognlzance should be provided for compe-
tent engineering groups engaged in such activities to be part of your
peacetime establishment, and not be completely demobllized, as they
were after World War I.

I think that industrial mobilization should reach down into the
individual plent level, and that every plant that 1s going to be an
importent part of an industrial mobllization plan for national defense -
should each have its own war plan, Further that each such war plan
should be a war plan created to meet the required quantities and the
technical specifications for its military products. Such a war plan
should be paild for by the military, so that they will have the say as
to whether they accept it or not and whether it 1s competently done
or not, because private industry, left to 1ts own devices, will not
whole-heartedly put its top talent on planning for something which it

.does not see as a source of profitable income. Therefore 1t has to

be done by the request of the military branches and to specifications
issued by them as part of thelr top industrial war mobilization plan.

Obviously funds should bé'earmarked for procurement of such plans,
for educetional orders and the like,

Such plans obviously should be maintained up-to-date. They can no
nore be flled away in a safe for use years hence than military plans,
because your meteriel changes rapidly and the production requirements
that you have seen reflected on these charils vary equally repidly with
changes in the field of International relaticne. Similarly, the tech-
niques and processes of production today are out of date tomorrow.
Plang should be kept up-to-date to have any practical value,

Finally, the problems of maintalning needed research and develop-
ment and of keeping alive the potential facilities for industirial
production for war become increasingly important relative to being
Prepared to meet a national emergency requiring an all-out effort for
total war and thus should be conasciously raiged in status to be dealt
with on the top level of our Government.

Thank you.

GENERAL ARMSTRONG:

Thank you very much, Mr, Ward.
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Gentlemen, I know that we could keep Mr, Ward here for a long time
asking him questions. Mr. Ward is part of the Army Industrial College;
perhaps he will get.back again before this course is over as part of his
duties and responsibility to the: College,. 8o that we shall have more
time to discuss with him the many 1ntereeting ‘and valuable points that
' he-has brought out this morning. So much of what he has said about the
alrcraft industry is, of course » applicable to all war industries, .

Mr. Ward I want to thank you in behalf of the students for the

contribution’ you have glven us this morming. We are very grateful to
you, , ’
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