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IMPACT OF INDUSTRIAL MOBILIZATION ON AIRCRAFt INDUSTRY 
AND SUCTIONS FOR FUTURE PIANNING 

30 January 19h6. ~ 
~/j: 

• Gentlemen, one of the students in this cYass came to my office yester- 
day and quite properly pointed out that the ~attor of air power, tho Air Forces, 
and the aircraft ~dustry had not been given the emphasis that it merits 
in the College in tH~ weeks that you have had so far. I am in complete 

~ agreement with that ~nt of view. I do not hesitate to say that air 
power, actual and p0tS~t~Xa!, is the most important element in our national 
security; I think everybody in this room will want to agree with that 
point of view. 

I must take some responsibility for the apparent failure to lay 
emphasis on the importance of the aircraft industry and air power so far 
in the course. It is un3ntentlonal. We intend to make it up. 

: T 

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 are 
doing our utmost to see that some change is effected. We have a splen- 
did representation from the Navy, and our representation from the ~SF is 
a~equate, I think. But certainly the Air Forces of the Army and the Navy 
are not represented at this College to the extent that we propose that 
they shall be represented and that they certainly should be. However, 
rest assured that as time goes on the Air Forces and air 'power and the 
airCraft industry will be adequately studied here in the Industrial College. 

• Now, the aircraft industry is to my mind a most important element 
in the ~dustrial resources iSfthi~s ' Nation for our future security. We 
are so convihced of that t~at ran# ~months ago I asked Mr. J. Carlton 
Ward, of the Fairchild Co~pany, to serve on our board of advisers. Yr. 
Ward has been a keen student • of industrial mobilization in the United 
Statee L one b~ t~e~/outs~anding industrlal~ts who ~h ~ the' years before 
Pearl ~ Harbor was giving his time an& hlsenergy to advancing the prin- 
ciples ~or which this Col!ege ste~ids. We have been grateful to him in 
the past. We ar~gr~teful to him fo~ being here today. Gentlemen, it 
is a privilege i~t6 ~rese~t to you M~J~g. Carlton Ward, who will give us 
a talk on the ~i~6~aft industry,: "~ct~aI and potential. Mr. Ward. 

Thank you, General Armstrong. I would like to make mY position clear 
at the start. I am a representative of the aircraft industry and not a 
spokesman for the aircraft inS ustr~ So what I say here are merely the 
V i e w s  o f  a n  i n d i v i d u a l . : .  •': ' .  ~ . . . . .  ' ~  

I f~el very much as~th6ugh it were:like carryl~g coal~ 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 if you professional gentlemen are away out beyond us who speak only 



from industry. However, we will do our best to give you some reflections 
from the industrial side of the picture. 

In order to arrive at that point, I have worked out a sort of philo- 
sophical approach to the question of mmbilization. I can best illustrate 
the character of the problem, it seems ~0 me, bY referring to the old 
parable pf ~he 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 is 
not an appropriate time to do m~ch about it even.-if he wishes to do so. 
That to me seems to be the parable of industrial mobilization. 

Now~ since we all learn ~ ~ .... ! from experience, it is well to take a look 
at the change in war over at least our span of history. We see war 
emerge froL~ largely a ~npower activity with professional~ soldler~, to 
total ~a~ ~ ~s we see it ~today, with the shift of emphasis from~.profeesional 
~m~npower into total ~m~power of a nation with emphasis.0n ~ate~lel and~ its 
further shift into the full use of applied science in place of Brute force. 

Of course, that is where industry comes in, you might say. ~ Probably 
there wa~ ~z~ industry in the days of bows an d arrows and Of spears, bu.t ~ 
it was '.~Ci~ly on ~he indlvlduai craft~man~level; wherea s~$eday~th@ ~ ~ 
industri.~i aspects ~0f war seem torequire as much manpower~ if not more, 
than the combat phase of war. ~ ..... ~ ~ .~ ..... ~ • ~ 

i Ge~mra.11Armstrong~Started off With some~remarks about the importance 
of the aircraft industry ~to war. This moznlng ~t breakfast I was t~ylng 
to w0rk out several approaches to one or two figures that would give you 
a clear Picture of what I wan t to bring out..~ ;,These ~f!gures wil! have to be 
checked, .but I think .th,ey .. give you. a reasonable, picture. :. ...:: .. 

.. There were two l.and.a quarter mi!lion ~. n directly in our :Industry at 
our pe k productlon:p  io.d or the I say."direotl 'l 
those, folks who were::on ,our payrolls,~.: O.,~viouslywe~.had ito,get materials 
and .parts and.:s'er.vices elsewhere; and,~ since our.. total productim:l In terms 
of.dollars ran-at a rate.above sixteen billion dollars per year, it. is 
clear t0 :any..,statistician~ here.that %t took .more..than two and a .qu~r.ter 
million workers, t.o do that. . . . . .  . 

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-file 
billion at their peak for a year's period, you come out with a very easy 
figure that the aircraft industry represents 2~ 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 Product.lon Board, exhibited 
a chart at Fort Belvoir in the closing stage of the war in which he~:showed 
to industry that the aircraft •procurement expense was 21 and a fraction 
perce~t of the totaL~cost of the war. • ! ,. .~ 

Now, looking at ~it ~rom a totally different angle, • that of th~ man- 
power an& the mobilization prob.~m involved, Involving say two anda 
quarter million direct workers statistically, probably 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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• ~:• •' '•. ..... .-- ' '.• ..................... ~ r  ° mi.li~SnwOrkers. So• 

• ' .... " 'r~.l-2~ .-.~ud "that"i's :pr01~ably near ..~0 ~0 ~er.cen~ o~ invol~e~, .as a gone ....... ~.. ......... .. .......... .~ ~ . . . . . .  

the ~ total ~ mobilized. ~ Serv.ices.-~t. their, p .aak. •, ........ .:• .. 

.NO~ those two figures w'lll ~ive you some idea of the ma~itdde.0f 
one in&ustry's industrial mobilization. Since we are talking 6nlya50ut 
the ~alr .craft industry, and that :in turn...is only .a it.action of the total 
industrial mobillzatlon~ .~i .%hlnk- ~e hav, e .made. our ,point , -that industrial 
mobilization ~.s:aa bi~a problem, i~n~/aSl complex a. problem as military 

mobilization." .•- •' •- : , : •~." ~. " .... ••• .• ••. . 

e a s i l y  divided into-certain .categories. There is the combat manpower 
' .m0b,.il~z~tlon'~ whlch"Is:.:not our sub~ot. There i~%Re materiel mobili- . • . , . ,  • , ., • 

• za~lO~, which. Is curl. s~b. Je~., i..! ~ ~,there is.the, industri al maigp°Wein 
mobilization, •which Is a phase~ of. the mteriei mobilization, And . 
addition, of course, there is the civil def~ense mobilization, which is 
not '~: our subject:. So. you aee-..that, in the over-all mobilization. Pr °blem 
there ~ ar~.: m~Jo~- categor!eS~ an@ the. one we are. dlscussing~ which is the 
aircraft! .~Induetry s ind.ustrial).mObllization~ is only one categsrYl 0~. 
industrlal.mobilization,' It happens to be. a useful subject to •discuss 
because 'of" its maJor':.size-in. the %oral Industrial mob ilizationl, and' ~ " 
becaus~i':the; ~roblems of the a~rcraft, indus~ri ai~ mobilization are acute. 

'i The aircraft industry was the forty-fourth in eizi&a~c~;rd~n~tlo~ he 
• I~:.S:+~.~CeX~sUs F ~efor_e..the. war,...end rose.to the.grea.tes.t. . Y 

: ~orld~:':ac~or~ing to the U.S.,Censv.s, during the war° There-is a very able 
• p~u~ph-let + "~y. Mr." Symlngto~of.:.~he :~um~plus Prope~tyAdmln%st~ation, dated 

: i~ Jafi~y-19~6~ whfch i.woul~recommend all. of you t6"~ t 'least scan i 
" ~hro~, :::-Yo~ will~.find!there.some'i ~itef s%a.tietics..fn'.the years between 

1937 and 19~ the aircraft Industry, using anindex, !'ihcreasea in size 
from an index of one to an index of 102. I doubt if inthe history"of 

' ?any-major industry there'.h~ eve.~ .been..an equivalent growth; cer.talnly 

" inOt in suck:.-a.perlod..of, time. : :: .... : : " -~:... • .. " .- . -i ~: 

" ; .... : 'NGw, : military-"trainlng, w~.th, which you. areall'no doubt -very 
fami:liar, certainly more" .than ~. am,. includeS, tra lningl for. ~ theapplied 
• str~'tegy of. military .operations:, t.he tac.tiC.a of imilltary operati0ns, 
and for economic! warfare,~: loglst.~s etc. .In pe~6~t~ thls has been' 
~:arrled On professionally, b~:. p.O..u~, N~F~.~. d "Arm~. Coileg'es & Scliools and 
a lied in the War Plans Divls'ii~ of the "Armor' ~i".~he Navy. ~ow~v~r.~ 
PP " e s~0 ~ ~e Or ran~'~ih there has never been a counterpart of that in slz , P , 

the field ~o~. industrial. mob.l!Ization pla_n.nlng,, wi.th, out which the mili- 
:tary plannf.n~ is ~-not'eomp.lete~ .iAnd. ,that is .wh~t W.e are direct'ing our 

at~-'en~ion%o tod~,y~." ' ..., " : .... ., , : " ..... ,. ., 
' .  " :  " '  :~ " : ' . ' .  ~ " " ~:i: . . ' .  ' . i  ~"  ' i  ? . .' . " - ; . ' . :  ' .  : ' i . '  . . . . . . . . .  " 0 

'~! ~IndUstflal .m~blliz~tlon 'has sub-.~hases,, far to -many. for us to 
:~enter':in%o.~hereJ .~..The ~ue~%ion ~P$ the. financial preparation" in :mobili- 

.~. -~.-~" '.~not'.-nee&~to touch o~ere,toda~." Bdt;those of us who. 
ZatIdn.We.~. " ........ ' .............. ~' "• " " ' " " a ro"rla- Industr do not have the deficiency PP P 
operate;in the realm ol Y - ~^ .... e~,n ial mobili- 
%lonS that we can turn to W~e~ w.e.~uess yrong. ~ ......... c 
.zatlon is a veryvital thing for us. 
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Raw material planning is 3 of course, the firs~ btep, and a •very dif- 
ficult one. Available transportation ~ facilities, the mobilization of 
such transportation for our ir~iustrlal effort, is als~a very important 
consideration. The location and training of manpower is a major problem 
equivalent to military mobilization. The construction of new facilities 
and the planning of such facilities, the conversion ~ of facilities, their 
design and location, and so forth, are very important. And then most 
important of all is the scientific planning for the development of new 
mat erie i. . 

Those are~all phases of our Job. I would like to emphasize the 
problem of the training o~ manpower, whi~hlsh0uld be obvious to all ~of ~ ~ 
us. It is as blg a Job for us as it is f~r professional soldiers in their 
field. The women who come out of the kitchen and many from off the farm 
are not suitable material ~ for ~ Our ~ "combat detachment". We have to adopt 
methods of training them whlbh ~re ~ not applicable in peacetime , which are 
accelerative~ ~e 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 specialist. ~ Those terms I am' Sure have ~ 
a familiar sound to you in the military field. ~ "~ ~ 

In the past there has been only a •very dim realization in America 
of the equal necessity for this total war mobilization pla~i~*'w~th that 
of up-to-date military planningdn time of peace. That leads US~ to the ~; 
"lift ourselves by the boot 'strap" method that we relied upon in ~ this war~ 
to mobilize our industry, we resorted to expedlenc~es. The'very national 
agencies which we drew on and which the Government hurriedly Organized 
had not been conceived of before the war. They were creatures of the war. 

Some of them workedweil. •Some of them went through a considerable 
period of streamlining. TheY finally came out as the agencies 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 onan over-all nationwide' plane, geared into the• 
military needs. ' 

It is obviou~ to al!of you~ I am sure, that governmental industrial 
planning means nothing unless industry plans along with you, In peaoetim~ 
the Ordnance Department, that is, in the peacetime between World Wars l 
and If, had the best c0nce~t of industrial planning. The Air Forces had 
a concept which followed that of Crdnance; but it was not So advAnoe~; no~ 
had it been in existence so long. At ieast we in inddstry were notas 
conscious of it. But planning as a whole was on a very sketchy basis. 
It had to be, because there were no (suitable government) funds, rela- 
tively, t o  i m p l e m e n t  i t  . . . . .  ~ ~ "  ~ ! ~ '  ~~"~ ~ . . . .  ~ ~ ~ ~ ~ . . . .  " 

Now, the.Ordnanoe Department' Creat?d:or~nce districts ~ In ~~the'" ~'  

U n i t e d ~  S t a t e s .  ~ a n y .  o f  ~ y o u  a r e  ~ e n t i r ~ l y ~ f a m t l i a r  ~ w i ' t h  w h a t  I ~ m '  s a y i n g . -  

Those districts were + Under the actua'l ~command+"~o~+reserVe~ .~Tfi'cers''of ~"~+~" ' 
lieutenant colonel rafuk or the equivalent.'" There "wouId be o~e Re'gul 'at ~ 
Army officer, maybe of the rank of a captain or lieutenant, to do the 
executive work in probably a region where, there were thousands of indus- 
tries. The Ordnance Department conceived the idea of having Ordnance 
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Offlce~i~'~eserv~.~n'~hesb~-~n~ustrlesand0fhaving the local reserve 
-bfflce~e~2zlons~'fo@med to d~laCUs~: the mobilization problems ~nd of 
i~s~r~h~°~.~ail~@~ans~o b~drawn up for a mythical M-dsy. ~ 

Their failure to reach that goal, as they saw it, was due to the 
f~ct that industry was not entirely sold on the effort because 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 aircraft side: during this period i 
was attached to the United Aircraft organization. We were asked to make 
a war plan under an army directive. We made a preliminary study and 
came up wlth 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 ~e have no funds." 

L' 

That was setback number one, becauseeven then based on world condi- 
tions we had convinced ourselves that it was a very desirable thing to do. 
So we had a conference wlth all our top executives; and the company 
finally agreed to put in $45,000 of its own funds if the War Department 
would match it. But that fell through because the War Department did not 
have the $4~,000 for the purpose. This was a large sum to us at t~hat 

time ~ and we felt our offer was a sincere and generous one. 

Now that wasnot a practical approach to industrial mobilization 
planning. 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 making that proposal to Wright 
Field later on became the basis for the larg~ expansion of~nited 
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 actuallyprepared for war industrially in the two 
great world wars of our time by what I would call the old swishing hole 
technlque--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 is no possibility of our being mobilized 
industrially or militarily. Thus it should be part of our consideration 
here that there be an over-all national intelligence that would inform ~ 
our government leaders when an international situation might lead to 
war in time for the nation to start the mobilization machinery operating. 
That is not our subject; but I think it should be a very fruitful 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 is the fact that in theprewar 

L 



years on any chart designe d tO show th~ wartime;alrcraft~ Imdustry, the 
peacetime a Ircraf t industry is ~ ~e sm&ll~hat ~ ig can ha r@ly appear. That 
is because of the 102 index • e~an~io~ i~ ~, Symi~ugton's report to which 
I referred. (Chart follows.) 

,°. 

( 

• . 

" % 

i • ~ /~: 

! 

~6 



Z
 

W
 

0 m
 

. 

-~0 
0 

0 
0 

0 
0 

~ 
~ 

o 
~ 

,~ 
®

 

~ 
110011110 I~IltQ! I0 

I 
i 

-
-

 
- 

,.=, 

0 
-

-
 

I-- 

o 
a. 

.~_ o 

I 
i 

~ 
I 

' 
! I 

I 
~ 

I 
I 

h- 
I 

I 

.o D
.o: 

--,..., 

0 O
J 

o o 0
4

 

0 i0
 

0 0,1 
0 O

l) 

0 
0 t 

X X X X 

w 

_0. 

,Y 

fO tn 

O,J 

I.!o 

o 
0 

o 



''•~-'i ~ •-L • ¸' • " .: • _ " , •• 

a two hundred million dollar per year i~iustry. Itwaa"~n December of 
1938 that. some representatives arrived from France for the purp6se 6f 
buyin~ American tactic.@~ alrcra.~t equ!pm?.nt for France,. because France,, 
ther~,:was conv in~ed,  t h a t  t h e  World, War ~ s "  ~ n e v i t a D l e .  xou  reca '_ l  ~ne 

ha~d~r.l,ti wa~..~ret,ty-clear,~Qr,,~V,, hat lay ~n the future. ~o ~ne ~rc~ 
- -~ . [ - - k - r~~^  - ~ ' ~ ~  ~ !  " " s'ec~'et s . t ~ + ~ " i n  ' ~ecember "6 f  !938. ~ 

: r e p l ~ ' ~ ~ v . ~  : ~ ~ , ~ - ~ , - ~  " , v , - ' : . . - - v r ~ : ~  a . ~ : .  : :  ~ ~ . :  ; : , . . . , ~ , :  " :  . '  : -  

, , ' " .  NOw" t h a ~  .was %he  pr'~c~.~ s',tart 0~. khe ~Jnerlcan' ai~ora~ ~ ' " : 
~ndu~t r ia - t~  :z~o~i.~i~a~io~..~:, I t :  wa~ ,%n.FpbI~/ , .y .  Fo.f. 19,.3, O. t n a t  ' i th .  e c o n t r a c  ~s 
were negotiated. There were Ju'st a handful"0~'c0mpahles tha~ were. 

involved. 

":'": :" ~.' '"..War 'strucki.E~oPe 'wher~/~,-fin~ "~r n6w re.t.~ dn :the .'chart,. on.l 
• ~ s~t~n~er'-k~3~., .If y6u,~11 observe the Curve her~# you wilk see that 

. -no th ing  much has.. ye,~ ,hap~ene&i.to' i  o ~  a ~ r c r a f ~ ,  i ~ d u ~ t ~ I a l  •exparksion,, The 
world:is now a~, war;. yet Amerlca, 'So we say ~, industrially stiiS: sl~nbers 

• " ~ 1 " ~  " ! :  • . .':' ' " ~ , .~ : ,  . " : : ': . : • ~ .  , , • : .  . : . 

We had actually delivered to '  ~ance a t  that time • aBout--this is 
" .,f.roi,,mamory-~ome five hundre~ airPlanes, of. which there were only 

fi~t:y.~oddtwo-engine bombers and, the rest -were largely ,sing.!e-engine 
• ~tu~suIts. ~ "France ha&,:ias you, k n0wA-you have the statistlcs--a very 
small, air" force of, her own... SO- that ~mer:ica .was .really not :a big con- 
tributor, to the period.,%~hen France Was fighting" in the alr for her 

! • 

survival. 

" ~'I have to tell,--.you that ~our alrl~ianeS Were definitely good mi!i~ 
ta~.y peacetime airplanes, 'but .they.~wer~ ~ot st;Itably armed; ~ nor did , 
:.tl~ have leak-proof gasoline, t~L.ormany o~.'the~nec essities f62 good 
• combat aircraft, The result.of thls wa,s that France had Some un, 
fortunate experiences in attempting to Use tactlcally particularly the 
two-engine bombers. So military-wlse and ihdustriaily~w.ise ,~e really 
had not oriented ourselves into the faotusl .situation that war was on 
our doorstep and that the cQu~try, shomld nec@ssarily prepare for it. 

• ~ •. : -,. . . . . .  

Now, the war swept on to June 1940, .at Duakirk~ where the 
: .aVerage .American believed, (a) that France had Collapsed and was out of 

the war, and (b):, that Engla~. was next on %.he ilst an~ it would'not 
be long; snd:a great-~y~E~glishmen thought that too. 

• . ' ,~ . . , ~ . . . :  . ,  : : . . .  . - :  , . . ~ ! , 1 .  . . . .  

: .  . " If-yOu:"@ill .look~at chart I again at the time of Dunkirk, you 
'. willfi~zl that.almost~othing has..:yet happened, to the Americ@n air- 

craf:t' industry.~ .That is after nine months of World War !I. So the 
.' : lesson we are seaing i.s ~hat we c'ertainly did not mobilize through any 

• ~-~ ~i~LFbrmed i.ntelligence that. a world war was breeding- It is tlqe 
"swimming hole technique" •that we are still following. 

" When you come to this period:of June 19~0, a Very s~nlfican~ 
thing happened in the Unit.ed States~ 'Presldent R6osevelt announced a 
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, az~vhow, that was i 
effect the practical beginning of an approach to volume mobi!ization by 

°. 

the aircraft industry~ .. • ~ . ..... ~.~ ~ .. -~ . 
. 

Manyof us in the industry .had fully indoctrinated ourselves in 
what was going to come a~ .h~d been using proceeds from the French and 
English aircraft orders-to bu~id.~our initial fadtory expansions, which 
became the models from which our subsequen.t, mobilization expansion and 
training efforts were carried on, Our chart, because of the scale, re- 
flects very little in this period., Actually a ~.eat deal was going on 
in the thought processes of.the Industriai ~ leaders .duri~ug this era, in 
that, ~in-.the later sayings, of the war~ iwe.T..~ere "buying.. time" WithFrs~c~ 
and English money. . .  

Now, you will notice the chart shortly after Dunkirk begins to dar" 
up hill. At first it is at a reasonable pace, although::it seemed 
astronomical to us at the time because we stalrted from such a small !has , 
You will find that it was. no~ -until Pearl Harbor,~ whe.n'we wer,e ~ hurled 
into the war, that we really had any world significance as~aircraft ' 
producers. That was a year and a half or more, a year and a quarter at 
least, after the world, was. at:,war .... ~ ...... ~ ....: .... .~ . .. 

NOW'; you see. the Ourve r e a l l y  start$n~, to 'go  places~ L" and,what you 
See is the industrial • power of America harnessing ot~rin~ustry; and thu 
our industry, made .those production records which it "is more or ~ less 
fond of pointing out in the •press and in'other suitable pl~cesas 
what it called the miracle of aircraft production in the United States. 

But this~eriod .should never be reviewedwithout an analysis of 
what •went on.before, because b~itself ~i~:is unsuitable .for an over- 
all analysis.. It has no separate s!gnif%pance. It'was the planning, 
the moneyand, the.time in thethree year.~before, Starting in February 
1938, in a small way that made the~rah~ as we ~al~ it, of 1942, 
1943.and i944 possible, ~ " " 

Those are some of the si~nifiqant things that you can take off 
the chart, which, I am very happytosay,was prepared by the indus- 
triel.plannlng groups of the War and the NavyDepartment in their very 
excellent presentation to the appropriate committees of the Senate 
last 6:October. If you have not been giventhat report, I can imagine 
no doc~tment that would ha~ve~more value toyou than this hearing before 
the Surplus Property Subcommittee of the Co~mm~ttaeon Military Affairs 
of th6Senate and the Industrlal Reorganization Subcormnittee of the 
SpeClal Committee on Economic Policy and Planning. That •report is dat 
29 October l949. It contains this chart and several of the other chal 
"which you are going to see here today. The discussion and the presen~ 
tion in it are excellent, including the testimony of then Colonel Bak~ 
~f the War Department, who subsequently went tO the State Department, 

There is one last thing on this chart that I would llke to have 
you look at for a moment. That is the reverse aspect, orthe down-hil 
aspect of the prmduction~.curve after VJ-day. • 
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• n woula no5 De a eerv~,vo= • " . . . . .  cUS divlsio ........... . ...... ~- -, ' . ' iS no~ for a~s - 
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is a separate'p0rti0n .of the ' c h a r t  whlch we should review ~ and that is 

the:ri~ht-hand..section of. it. You see these "lgXX," "I9XX," "19XX" 
years at: the': ~ott°m. :T.hey~ ~re supposedly'the first three imaginary 
years of ~he nex~t. emergency. ~obilizat~'on, In this Army and Navy report 
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: . noT,~In~ .~u " ~ :  . . . , : • 
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" i once of :this :war, • 
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.: :. tor.~:Zspac'e, are. not evail~tle; what i t  does to your war potential in 
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point of, ~Im~. to prepare. 
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• Like ali~i~allel c~rves thatl ~e~aw~ ~ slanting~ • ft~ iSv~ry impor- 
tant " that you, measure .the~ vertical helght ~ b etween the[ ~ t@o ~L.~curve~ ~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 tBrms of the war poten' 
tial. It might b e extremel ~ critical and serious. • ~ '  

Now, we will not ~ spend any time on why this country did not more 
quickly become politically alive<to the effort•~that it was•going to play 
in this world war. But as ,cltizens we now should all thlnk!in terms of, 
"Will we be •allowed to repeat that mobilization phenomenon fn the face of 
another world war emergency? If not~ what new fac%ors w~l allowus to 
avoid a slow realization on the part of the country that it has a mili- 
tary effort facing it and that it will take a lot of time to get ready 
for that military effort?" - 

That is a •very i~portant aspect in any democracy, becaUs~ 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 it is 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 must 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 m~chinery 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 enemy 
totalitarian government. And that is something that should be food for 
our best thought, as to what approach we should use to take its place, 
be cause~ we 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 a 
practical approach.. I do not know that it will in the future. 

In June 1940 the Detroit papers screamed in headlines at least four 
inches deep --that Henry Ford could build a thousand airplanes a day if 
the Arm# ~ 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. His reputation 
stands secure anA supreme in his flelA ~ of mass production. But there is 
no such thing as an expert in all fields of endeavor. How well-intentlon~ 
thatstatement may have been or from what L source i t came--it maynot have 
been Henry For~, or, it may have been a newspaper correspondents' inter- 
probation--nevertheless the news went abroad through this country like a 
bolt of electricity and had its~repercUssi6ns throughout the world. I 
was in France a% the time on an officia~l mission and•an ~ important French 
Industrialist sai@ to me, "Could this be so?" If SO, he said that it 
woul~ change France's morale and its military approach toward the dying 
phase of the war, in which it was then involved. 

Well, now, if you will all ~o this for yourselves: You know that a 
thousand pound airplane of that day was a very small, airplane, out of 

° iO - 



.~h£~.b a ~ ' " T ~ s t " ' ~ d  ~ h o ~ a z ' ~ o ~ d g  ~ ' Y o ~ I d - b e - : ~ 1 ~ n ~ " :  ~ you  m ~ l ; t ~ p l y  
. .  . . . . . .  ' - :  .... > - . , ,  : ,  ~ . . ' , . ,  . . . .  : ,  . . , ,  , , . . . . .  ~ ,  a ~y"~i ~: 
that1)y a %ho~e~, ,yOu have t~O .m~.llio~.~oun~s,.) of~.a ~u~in.~m : 

c o m e  ........ • Multiply that by three hundred and you up".~i~h, a. very.,.large amount 
of a l ~ ,  ~ . , .  s i x . , h~=~ .  & ..~).llion pounds, in  f a c t ,  more t ~ n t h o  

i"i':.:'.The.i s e ~ ~  t ~ :  ~ha%<"Y°~!!0°°~v~t with is that to  r~ke an .a i rplane 
o~' E ~ t  "slz~:it.' ~ s !  " ~ : ' ~ ~ ~  " ~ r  ~or ~ n = h o ~ s  per p o n d  o f  a i r -  
p i a ~ , '  aS Fe:£~ %~.: ..,o~ ~ i ' ~ ,  % h e : - ~  ;" ~This bri..n~s about the necessitY 
for several:'~ill~on ~''~Or~- ~ -~ry. For~: ~nen na<~ one hundred tho..u,s~u,,di 
The entire state of Michigan would not hav.e sufficed' • _-.:,~.,., .... 

..... " " ~ " ~ . ~ ' ~ I ~ V ~ ' ~  t ~ ' ~ ' : a r ~  ~ e ~ : l o ~ l ~  t ~ -  kind. of ..easy t h ink -  
• .' ; . ~  i s  . . ~ C ~ e : i t ~  e rs  ~T~ :~" ~ . e n 6 ~ n ~ , ' ~ . . ' , t h i ~ . " o f - ~  , ~ s s  p~..g~u.c~i.on, i,.z~us - 
• .;• t~. ias.  As. '.b~i~'.~8~t-I~i'n~" :that ~ > c o ~ : l ~ l a ~  ~rn ' int~., )he -,w~ ",of f o r t  

,th~ s~eolal~z~d a~rSac~ •'to •:each one. of these- -~ece~  o~ m t a r i e l .  
• . " " . "  : ' , " : ~ " : - '  , , :  , . ~ . , ; , . " , . ~ ' . I . . L  " -  - '  - ,  , . : . .  " . : , . . ,  . 

"!"  :.' :::'"[ i~:  i'~:i t~e :~Idlb~r~:  ~m~ theory--that Am~rlc~..has only, to hear t h ~ , s  
• ~ ~ i ! ~ i o h  ~ , ~ l i . 6 f  war: t o  r s a o h  u ~  over .  t h e  ~ m t ~ l ~ e c e  an~ ~a~e ~ p  
: Bir~':~, ~o~n.. ~d, shoo~:t~e Re~'Ooats~ - ~ut. that pretty picture has no 
" morei.a~n~~on In In:ustr~ 't~.::t ha~s:in:, the ~nt~y fief:.. . • 

I would like to add another observations which is meant to be wholly 
construc.tiv.e as is. the previous one, That is, that there are many pro- 
fessl.onal sol~ler~' ~:d sailbrs "ar~ "~Ir.men..~ho have seen industry in this 
so-caile~ miracie"pha~e: " ~ 0 i ~  s ~ ' ~  an . ~ z . i ~  ~ ~ob of production, .m~.d. 
induatr~ i~se~# ha~..n6t ' .b:een ,.~-a'~ar~ in pointing .out to them what_,.an_ 
.m~Z~n~ ~ob it ' ~ ' s  d~e--so -that they have • a. ~llna :a1.~n ~na~ leaas..un~m 
to bel~eve that industrial planning for mobilization is not so import an 
as ~i~.t.ary"pi~r~. v ~Hen~ they..unwittingly apply the bird gun theory 
to industrY in~beiievi~ 'th~'~itv6anmeet .the emergency demands of the 
Araed Forces overnight. I would like very much to explode that theory. 

• " " ~ "  ; " . " .  ' ' . . " i  . ~ "" "~ ~ . , ,  . . : . . . .  • . , " ,  . . .  . 

~,-, " i t  is. a l w a y o : ~ t e r e s t i n g ,  to  p o i n t . t o  a. f a c t  ~ d . n o t  .to an opinion.  
I have endeavored to  leE: ybuico~pute f o r  yot t rse lves  Why I do not  th ink  
a~yone~, or .evenl the whole TYnited ~ States) could have prad~ced, a: thous.and 
airplanes a day in J ~ n e l g ~ O .  ' "  ~ . " ~ " ..'.:" " '  " -~ 

' • . . "  . L  . ! ' . , , :  . ' :  ", ' - , . :  ~ ... : • , 

But l e t u s : b o o k  a t  t he  re 'cord,  a s  A1 Smith used t o  say.  The Ford 
.Company built• and operated tha~. ~O~arkable~.~Pl ant, Willow Run,i~ the. theory,, 
~eing that ~t would produce B-.2k >bombers' by the "mass production me,no% 
admi~bly worked out by the great• American Automotive Industry. 

We in the aircraft Indmstry must pay tribute .to what we have learned 
from the "mass production" Industries in this war effort. Nevertheless 
while we talkabOu% %B@'~"'mass ~rod.ucti.on" :,of. airplanes, any student 
knows that ~ ~e ~eVer ~ did ~ any ~.Such thing,. !'Mass Production" means_ such a 
quantity 0f ~ iprb~uct~on that:"@ven the smallest; of?.operations can ~e spe- 
ciall# ~ assi~d t6"ind~v~aual workers, ..who .need only. to be trained. On 
that specialized op~erati~n~ :ang !that.assumes rates of. production..wh"ich 
have never been attained even at the height of our alrcraft manufacturing 

-. . :'-II - 

S O  



program. But we. like to call It "mass production" because somehow or 
other our public relations peo~la 9 .In. fact all our people, like to think 
of It as "mass productlon. ''~ ' ,, .. " ' ' :.~...o .....~o..::!. 

Thus, "mass production ~' as pract!ced in the. automotive industry, :~ 
where they made ten thousand vehicles a:day in one. flrm alone, finds no.. 
counterpart in our Industry. We never dld that for all types of air- 
planes for the whole industry !n one entire month, let alone one auto- 
motive flrm 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 it 
right o.ver and transplant It', .. : 

Thurs.was at the start such an approach in that dlrec~tion at Willow 
Run, wh!ch,was a very salutary;example to students in the'brt 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 t~ 
rate of design change on aircraft .Is terrifiC. Therefore ~ that was the 
first th~ng that interfered With their plan, and hence Willow Run was 
longer in coming into production than was originally anticiPated , and .by 
that go6d old American system that you all know abo~t came to be unfairly 
known as the '~ill it RunFactory., Actually it came throUg~:~ in time, 
but it came through after ~ this approach had been altered bY what we call 
the sl~ple facts of the air~raft. Industry. So I would say that the mass 
production industry !earne~.som~thing and so did the aircraft industry 
out of t~at particular, ex~erlment. ~ ' &" • 

Now, that brings me ~d~another conception which I would blke to 
clarify by quoting from SecretaryLovett's testimony tothe Benate~C~m- 
mltte~ In the sam~ report to which I have already" referred. He m~kes~.z.. 
the ~Jtatement the±-ein that 90.percent of all "airframes" built :in 
America during the war were built by the aircraft industry itself. (As 
you know, "alrfr~mes are the Structures themsel.ves and are assembled 
wlth engines, .prop.e!lers, instruments, etc. furnished• by others.) 

We in the aircraft industry did not figure quite that high. I 
am quoting Secretary Lovet%'e statement~to impress on you the:fact 
that, in spite of Willow Run and many other fine contributions by the 
automotive industry, it was the aircraft industry, raised from a 
level so low one can hardly flnd it on a chart, that had to grow up 
into something that would perform the so-called "miracle" that is 
shown on that chart. Thus when the need develops, the aircraft Indus- 
.try must be existent and muot be supplied with t.~me to expand accord- 

.~at~ plans. It Is not a pzacticalJ~u~stitute to count on ing to well- ~ 
reach~.~ i.~-~to ano.t~er existi~ indu~i,L~'y an~. to.depend on its having 
the experi,~nce and sp~clal~.Z"ed techniques needed to do a Job so dif- . 
ferent from its normal lines of endeavor. 

it is also interesting to note that'America was still' building 
consumer goods as late as 1942 such as stoves, home • appliance's', plas- 
tics and automobiles, if you like.-- Thus if you look at world events 
at that-time you will see how longit took to convert such mass pro-. 
ductlon .l:~lustries into war ir~oduction .In the face of war. 

. , . . .  , . - . .  o . " • • . , : :  ; . , , . .  
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/61 
" N6w~ "another thought may:interest you before we leave this chart. 

That is the fact that all of the airplanes, prolucel in the whole period 
tha.~::~o~,, see ~h~re,,were,,..e~sentSa~l~".of, prewar" ~si~n. We think of the 
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It w~n~ tEroug~twOmo~eldesi~nson the board, inthat year; and it 
went, as yo u can see, t~ro~gh sevenmo~el~desi~s in 193~. By 19~0 it 
went through the flnaltwoand~became~whatwasknownatthattlmelas the 
XB-29 original model. In lg~O, the tlme oflDunkirk, itwent~hrough its 
wind tunneI~test ~. In 1941 ~before Pearl Harbor st~tar~e d in construction. 

You will notice that ln194~It~h~dits~flrst~test.flight~i~t was 
still not a combat airplane. You now come tol~43~whenproductign began, 
but you who are interested in aerial bombardment will realize that it 
did not become a major factor in the war until 19~4. This is a striking 
example of how the headlines can confuse one for it is commonly believed 
that that airplane was a war-born airplane. It was a war-developed air- 
plane, Just as the Germans developed their war airplanes in the Spanish 
War, we hammered the combat features of this airplane out in this World 
War II, 

We could talk abQut 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 airplane you choose. We cantrace them back into prewar 
design phases in all cases. This is evidence that, if we are not pre- 
paring 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. 

No~ ~, 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 this 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 did 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 educated them and it would have served to shorten 
the industrial mobilization 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 Justas much as each 
segment of the military branches had for its mobilization. 

Certainly no steps had been taken by the time World War II arrived 
to prepare American industry for these coming events. Research and 
development proceeded at a snail's pace. You may think that is 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 
engineering personnel devoted to such big projects and the restriction 
of laboratory facilities and funds, you would realize that the whole 
system of technical procurement for new development was then archaic 
and impractical. 

The congressional and Senate Committee records are filled with 
testimony by industry and by the Military Services as to the impractical 
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 
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can tell you that we, along with other flrms,.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 b$~@st lo~s,.that.'had, the be.~ ,._chan~. e .o.:f..~eing..dasigna..te~ .to do 
thai~"~Lev@.lopmen%.'o'. . : .. ~ i "" ~....;...' ,': .~ :i :. ' • : i ..~ : . .~.. . . . . ~. 

Fortunately, there are always me, n.-i.n ~the.: .Military. Services, with :.,.: 

the vision and courage which it takes, who will frequently see that a ...... 
new ~ ~ewelopment i~. pl~c e~.: ~ot:- neoe sear ily wher,~ .the. !owe st b id is 
made,~:b~t where-.the i.n~,~duals who can do the. best .Job-in that fiald. 
are together as .a team; ~n~ they ,can o~.t~n.make out a case, for such a 
centraCtor. But .it is llk~.~-~iQwin~-wa.t~r-~p-hill to work under the 
framework of procurement that was then in vogue. O~u? pointin look- 
ing backward and bringing this up is that I hope in future peacetime 
eras~Cud I.~.have r~son .t:~.~e.l.~eve~ in .~this. peacetime e .r.a--Industry 
wi~l-not have to ~operate.~n~er. :any such :slmil.ar .handicap.. New procure-. 

• ~ ~@n~ legislation-is n~e&ed..~te ~ ~horoughly.- resclve this. pr, oblem~ . :. 

 ow,  on!s re=r.   ly o e  
able report to Congress, date~ i~ Jan~:a~y~'lg~6. I hope Zou will :all . :~ 
scan through it. It is full of statistical exhibits in the pl~inest of 
En~l-ish.. It -Is.'written. in large, readable type... If you do no more than 
readthe first twopage~ of~the sum~ry,, you wi3.1 find a i~t of light on 
an important part • of the. prob.le~ we, are dlsc~ss~.ng today. 

Now, I would like to touch for a minute on these two aircraft ..... ~ 
industry location maps. They are also in the testimony, previously" 

ntioned~ ~before: the .Senate.: (Charts. fol~. oW. ) . . . . . . . . . . .  :., 

• ° . - .. 

%:' • "~. ':.:. " .' .L. ~ ~ .. ,...~-....... ~ ~ .... "' ~!' '" .C ""- ", 
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You will notice the dSsc~. "~ Their si~e "iS representative of the 
magnitude of the existing faellit~es I. YOU •will notice~that~In the air- 
craft industry you had in and' arOund'~th'e • LostAngeles :a~;T~including 
San Diego, a terrific conoentrat~oh. ~, " • ~ ' ~ 

It rePresente~ , not half of the aeronautical industry, which you 
are often led to believe, but it iS-a~ hlghly Important ~gment~ of the 
industry ~nd Should never be underrate~.~ • If ithat ,arsa were ever put 
out of ac~lon, a very Important sesment O f  o t ~ .  • over~ll pr~ductlon would 
suffer. ~ ' "- ~ ' , "  . . . . . .  ' :  . . . . . . .  • - .  -~ ~ ~i~ . ~  ~!..' 

A b o v e  a r e  t h e  B o e i n g  f a c f l t t i e s  a n ~  ~ : n o t ~ n g  m u c h  b e t w e e n ,  T h e n  

rapidly crosslng the central portioK of t~e: Unite~ States and~all that 
is found are some reiatively smaller facilities like Beech and Continental 
There was practically nOthing in this I~$g area before the war except the 
Indlanapolis plant of :A~lison, • a newUnit inNashville, and the Curtlss 
unit in St. Louis. " " ~ . . . . .  

Then go to the east coast. There is ~fonnda pattern notllke that 
of the west coast. It is like it in one particular-,that in the north- 
east~area there Is a~c0n6entration of aircraft facilities. Here th~ 
industry is more sprea~ out and more diversified and is larger in total 
slze~ . . . . . . . . .  ~ ' • . ' ,  

Now., that is the prewar pattern. That report to the Senate on +the 
testlmony~of the Coordinating Committee clearly sets forth what.was con- 
sider6dto be a danger from the mobilization point of view of that pre- 
war pattern. By government direction and necessity to tap he@ ~npower 
sources we now find after the war all through an area, which would be Just 
east and west of the Mississippi line, a great dispersion all over what 
would be the central northern area--Michigan, Ohio, Indiana, etc., and 
an axis from Dallas, Texas, to Chicago, Illinois, the new units of the 
industry. In addition, there are the new eastern and the new western 
ones. That pattern is the present pattern before demobilization. 

There are a lot of social problems 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 llke to preserve these new units and let many of the old 
ones go out. 

One point that should be brought out at this time must be clearly 
understood In any such approach. We are dealing with human beings who 
In many cases are going to live where they want to llve 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 facilities are moved 
into these newareas, the designing and parent organizations 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 wilibe the geographical 
pattern of the industry and what will be the mobilization pattern for 
the future. 
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new large.':.~.~cilit~@:s~ .a~. i~,shown.-.~..the Gh~r. t, would ~e reta;ined as . 
stand-bys- ~h the  Go.ve~n~ ~" ' :~Tha%:~'.t,.~.~... :coht.f!Bute .to~.~. realizing 
Plan A On::~obillzation on-:.Ou~A"cha~t-~,O,..~,.~ ; . ,. i ~stead::~o~, Plan, B;,::;". ' ] "~: 

merit purposes, such as the .e~orage..of.~e,~s ma~erla~s~,,; ,:,or. c~r.taln"- :;.:J 
forme of mm~aoturi~ can be o~rried ~"~ :li~:the~..on.::.~:..~r:t~a.~"s~a~e,. : .::: - 

as ~ ~ave gathe~e~"in"tal~i~.~th ~:~Sc~t~:~, ~,V.,~tt~t to force 
a new living pattern on all' Of. these ,,design etarfe dnto .dlstricts where 
they dO not have the affiliated services~;t~a~: they have been accustomed 
to having. ': '""~": • • .....,~ . 

For instance, we can live in this area of the Northeast and con÷~ct 
all the affiliated m~nufacturers 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 practical experience and constantly changing tactical plans we 
create our dew ~esigns. 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 and the Navy experts 
and the creation of m~ny of these new aircraft devices, which are so 
complicated, including now the new field of electronics and maybe atomic 
power and what-not, and for being where the steel and metallurgical 
industries have ~hese great laboratories, must be considered befo~-e a 
decision is made to move into this other pattern. 

You might think that I have been making out a difficult case for 
these gentlemen on the west coast. In someways I have, and they i~o~ it. 

They have developed advantages of their own. They have the advantage 
that all of them live nearby together, so that ~leir engineers are lik~ 
typhoid carriers. They Just keep circulating around among the plants, 
and the integration of ideas that come out is terrific. 

Now, I agree that these thins can be done by other means. But 
it is Just idle talk to speak of moving some of these base staffs 
across the country into other areas, because m~ny 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 anatomic bomb pattern for the Los Angeles area on a special 
map. If you notice those little grayish areas you will see that six 
atom bombs could blow that whole Los Angeles aircraft industry pattern 
out of existence, according to the study. (Chart follows.) 
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Dr. Smythe ~ who wrote the Atomi~ .Power Report, pointed out in a comm 
that thex had made a study in which the~ showed that a foreign nation wit] 

thousand to two thousand atone bombs could kill thlrty-two million 
America~ people and that that is how they could knock our country out 
in about two hours°-of warfare if they could get through with their bombs 
The theory was that if they could hit ~s without advance notiQe, ~3ey 
could k~ock us out by the staggering• losses~ of manpower and the~ dis ..... 
organization of communications and s01 forth ~thr0ugh dastroyir~3 our indus- 
trial concentra~ioa~ in large cities. Thus In discussi~ aircraft ~lant 
location or any kind of war plant location,: it is my personal opinion 
that I ~ould rather have a plant: thirty miles out in the counSry than to 
have a war plant in any big m~ropolitan city no matter where the city 
is. Th~s it does not matter whether it is Dallas, Texas, or St. Louis, 
Missouri, or Denver, Colorado, or wherever the city is~ because atomle 
warfare, we are told, is a warfare on peoople and not on things. It is 
said that we would not waste a bomb on a target such as a battleship or 
a plant but on cities where masses of people are to be found. So I 
would rather think of safety for myself and family stud a plant in the 
woods in Connecticut than one in the heart of Kansas City.. ~Thus i thir[k 
we shall have to take new factors into any dispersal theory:of plant 
location. Obviously thi~ is a person~l opinlon. : • 

There ~ Will be ~ lot of other factors about ~lant ic~ation which 
we will not ~et into here. But we will be exercised about subcontractor 
aources an~ ;we :will te :exercised about raw material sourcos, %,le ~ill 
be exercised a%out skilled labor and exercised about the volume!of .labor 
and the transp0rtationrelatlonships. Those area few factors that must 
be thought of in terms of evaluating the location of a plant. 

• ~ ! Let•us look at the char~ sho~ng the segments of speclallzed 
effort in bringing an aircraft design through to productlon. This 
• represents clearlp one of the factors of mobilization with which ~,e in 

i n d u s t r y  a r e  d e e ~ ! y ,  c o n c e r n e d ,  .... ' ' . . " : - ~  . 

j : :: • 

D *.4 f "~ + . ' 
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Each Technical Achievement More 
Costly and Difficult to Attain 

Each major engineer ing ad- 
,ance in mili tary and civilian air- 
:raft is successively more costly 
:nd difficult to achieve. 

A West Coast manufac turer  re- 
~orts that it has required ~o times 
he engineer ing development  ef- 
ort to br ing a current  super- 
,ornber to p~oductmn than it did 

preceding s tandard 4-engine 
,omber. 

The  earlier model had a top 
peed of ~5 o miles per hour. The  

superbomber  advanced this speed 
to more than 35 ° miles, per  hour. 
This  gain of ~oo miles per  hour  
was at the cost of ~,5oo,ooo man- 
hours of engineering,  .roughly 
equivalent  to the work of 75 ° 
men, 4 ° hours a week for a full 
year. 

It is clear, industry engineers 
po in t  out, that the 45 ° mile-an- 
hour  bomber  when it is designed: 
may cost ~5 mil l ion man-hours or 
75oo man-years. 

• : : . - : .  - " : : : . . . '  .~ :: " . . . . .  , :~, ~.::s~'~.:.:?~ ~ ~ ~:~ i ~ ~ -  ' <  
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7.5~, • 

d 

1El, l' 
ENGINEERING / 

~ CHANGES ' / 

~.i~::;~ . . . . .  

PRODUCTION 
ENGINEERING 

40~'o 

I t  ls ~ [~f cry f:rom wind tunnel  model t'o thc flight tested prototype 
the modern military aircraft, but, as this chart illustrates, it is even 
longer road from prototype to battle-tested production model. 



".;/L.~:~.~,~,~.,'.~ ::'~'~;,~:: ~,~ .~,..,~:.:.~ ~,:C~j~% • .!. J..L'iJ ~'..~:. :..~ ~..~. .. . . . . . . .  ~ 

,~ ~.e~. o.n~.-.ha~., t~e~cen:t, ofL..~t...~9, tQ~..~a.! .e£f.or~ ~e~ore~ ~ r o d u c t i o n  2~ ~12~.~c~ by 
~:.:a wind . tunne;t  .model,  .o~t~ l r ~ , , ~  l ~ ' ~ e n ~ i . ~  Ne~-.t., ~a ~ prOtotype~.~lrplanB.~ .3 s 

.bu. i l t ,  in~ the  ' e x l ~ r  . i ~ . n t ~ , - ~  ~ ,  ~r~er$:  .~t~-~r.oun~ mechan ic s , :  Th~!s 
p has~ . r epre . sen t~ .ano th ,  e r  ! 0  ~ ¢ a n t . ~ :  : ~ t  o ~then c~mes .-%he , f . l i g h t  • t e s t , : .  ~,~hich 

~..: ~re~u:ires h i g h l y :  S p ~ i a ~ z e ~  :e .~. ln?er~:  :an~ .-ptlo%s, "cOsting~ :anothar~..ono 
an.d:, one-half, percen~.~ : !£~,~-pu3~ .that...igroup .ou%~ :it. represents-~bout 

'. ~0 ~ercent: O f the ~otal.,ul~ I~0~ p~oduc~%io~., Tha~ p~rtion i~ ~what took-- 
such aLlong time as shown on the B-29 chart. It:has been ~ery dif~Icult 
to expand this type of effort to meet the war mobilization requirement. 

• ~ .~.~, ~ . ~ote.:from the ch~rt tha~ '.~.ngineerlns: ch~.~s .s~bse~uent. to the " 
, prototype ~re~.resent.,a.,3~nost: as-mu.oh effort am. the' Concep~lon of a ~ ne~,.~. 
~esign.,:.-the ~roductlo~..of a. ~prototyi~e and its ~ subs~qUen.t test. ~: Then 
f...~ .or, S.,.,,~h.e .toolln8 at .~. ~percent ~nd :the i production .engineering at~ 

• -. ~0 .-~,~ .rcent,..~..thus making the.,lO0 percent" total....: .Thus from memory, ~.cer- 
• . taln~ air~lane~s .which have required~ abo~t :~0,000 man-hours .of~ engineer- 
~....~.-..~P ~.through, the..prototype ,have! ~.st. ,~s~. much, as one. million six .., ~" 
hundred thousand m~n-hours t,o ~o the subs~quent-~productio~ engineering. 

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

Similarly, it should be noted that tooling represents 2~ 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 ~ake 
aircraft tools, which are 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 relationship 
between two much discussed subjects--governmental basic reseaA-ch 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 desl~ns. The private aircraft industry contributes statis- 
tically the remaining 85 percent. (Chart follows. ) 
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The next chart is one"that l, oh~'eilbec~ it...~o~, s.~n~t~. 
that is generally not too well %tuderstood; It shows by indirection how 
rapidly an airplane in war becomes ~ obsolete. This is brought'out by 
theblack lines show.~ug the year to year change in airplanei.w~ig hts by 
types. Look at the:black curve down below.. Thus you will See. that in 
1941 the average pursuit plane ha~. an airframe weight of 3,600 pounds. 
In 19~2 it had an average airfrsm~_ weight o~ 4,,420 pounds~, in. 1943 of 
5,120 pounds, and..in: i9.44 of 5'.,560 pounds." The.lessonthefeli~ th~ cer: 
tainl~ the pursuit plane of 1944 did not look Axle ~na . . ~ 3, 
that in turn did not look like the one of 1942, and'.the 19~2 modeldid 
not look llke that of 1941. ~. 

You had' a similar Change eccurril~g, in .t~e/bo~ers,.~wh.ere..we s t ~  
off with 9,870"pounds in 1941, go to 12,90o.in.19~2, to I~,470 in~*3, 
andto 17,470:in !9~./ Of course here we have, the effect of the B-29, 
superseding the B~I7 and the B-2~. The B-2~ .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 plan. Ihave not bothered to illustrate the trainers 
because their changes were very much slower, for reasonswhich should ' 
be obvlous, (Chart: ol! s') - - .. . . . . .  

• , ./ " ... 

n 

. . . .  • . , . .  . 

• . ,  . . 

"•.'" . . ." i 

• .,•. 

• .. ",j/ 

- 20:' - "" 



ASIC RESEARCH 

,LOULATION nTSIGN 

ST FABRICATION 
~O ~ ' ,: ''.'., '" 70~ 

IAL TEST FLIGHT 
5 ~  

Private aircraft industry provides vast majority oj research and de- 
'opment time, money and skill in making Uncle Sam's aircrajt the 
est in the world. 
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' ' "~ ""'~" • :- ~!~i'~.~ ~ • ...... .,~ .... "~,. . . . . . .  • i 

• .~. wha,~ ~:..~Ictm~sque f~i~n, d .M~.~vE~___~.Z~ger".-llkes ~ 5o"~c61.I:: ~:'~pe~lod 

pounds weight. You will notice that• the Char~ ~ ".ill~M~[ %~: :n~mber 
of years it. takes from the first design conception until we. have what 

-..it calla, the ~ro~uc%&o~:.pea~/~whlch! .l~e~y•means the%' s~ "6f ihem may 
:..he..going into• ;combmt:~- .b~cau~@ the:.T~Tst a~rpl.'anes ~ Seldom go. into ,?0 m' 
ha,%.; .: T~ey:.hav, e: ~hat'~wei~a11~<bu~s .in: ~em: °, :;:~.': . '  , :~ " : ' . '  : - '  ' 

A s .  s h o w n ~  on~ : t h i s  . c h a r ~ :  t h e  : s , ~ n g - ' l ~ - s n ~ l ,  h e  ~ a h ~ 1 6 l a n e ~  t a k e s  b e t t e r  " 

than two y.ears, the. twin-englne a/rplane..'th~ee."yea~s, "and' the four- - 
ang.:ine a!zplane ~ four and: one,halT years.~•: Sd'miiarly • engines tak's"-~:f~ur 
years. ~. •That is why if .we.. Wait until; combat'day,, we ~ust will-not ~ have 
modern -materiel .useful for~flghting purposes, . D~velopment must' be going 
on in peacetlme. . ,...-,: ., i. ~ .~ " ...... 

• .. The last chart,, is, .from..t~a.t.~.ve~y:aBle..report,.O~'the Coordinating 
..~ Com~i.ttee.. It isl certainly: worthy: of:a :lot, of: ~ stu'~y! ,by :this COll~ge. 
They :have : done a very: clever•• Job In~:showi~ this ~ m~.te~lal. "'Thus the gray 
ar~a shows.,,the difference Ira mob.illaatdon, time .~f,"i~e are" Withou~ ~:/indus- 
trial reserves and stand-by facilities, It: a'Iso s~bws: ~n-'%he .iower'.:- 
llne the difference in production that we would obtain without twelve 

~months o$~j.prepara%ery planning, Lastly~. i~. shows what ~ we!aC.tua~ly did 
ini.Wo~!d..War II~ ~wAthout. any of el.thor, ..:- , " • ..... ~ .~ ..... :'. ~, 

.... . NOw, imagine o.ur :fighting a new-war.with that World War II curve, 
when the actual, re.qulrement..Is . for the upper curve. • The. chances of:a 
nation sur.,v, lying w.ould be ..very small if attacked• directly'. :. These ~ 
curve~., 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 
.i.n b.etween W.erld'~Wars I and ~II:-.:,..!.: " ,. . ' ~ ' " : 
,. ,., . . . .  ";::'., . . . . .  

~:.. - ...KQw, ~to•.olose, - it is'my •belief that :~%y•'professiona•l Army ~and 
.Navy l~o~•la ~.have tOO much- falth,.'~n "what .T•.',¢ell the •b ltd. ~ the09y....": ~•: 
"for industrial mobilization. .It [i.s,m~ belief that war •plans shoul~ ~/ 
include not only combat strategy and tactical planning, but scientific 
rese~_.~,a~d .d.eW~op.ment.'p,Dann, ln~,and'i~industr~a.l"~pla.rmlng. '-i: ~ 

,~c-,.:" ~..i :~::~.~ ;'J' """--'.% ~ , ,,. , :~i:ii~, . . !" ~'. I"~ ';'.'..i'.." -.'. 

• .: [:,:. ~I" •,would '!ike •.t..o ~phaslz~ a~ain,~.~len%~fi~ r~search ;~nd d~e~dp~ 
ment p 1 aiming. : :( .Ghartl8, follow..).: ~.,~:~:".~ :." ,: ...(: ...... .:. • ,." -.: .":~..L.- 

~' ' 'i.-"i::~.-"~. ". ? 

, [ 1;,'~ :'. ". .. ," ~" .'~'~ "J. .:.i':.'.'~" .i .. ....~. ': ..-... :.,'.v' 

.,.. . , . • ", ~ • " " .. .-" : i ~'...: . " " ~ ' ' ':'~ ":; ." : - 

-? - - :  . . ,  . ~  . . . . . .  . :  . , .  . : . . ,  ~ . - ~ ,  

. . . • ~ ~'.~ . . . ". :~ .:.~ ". ,.. . ~ ;:.." .': . 

:.:.~::i -~ i ~ ..~ ..... 
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We had OSRD and NDRC during the war as war scientific development 
agencies. We had the National Academy of Sciences as sort of a peac e- 
timEagency. We have bills before Congress now for a research council. 
I am very hopeful that we will come out~?of this war wlth a much better 
conception of the necessity for sclent~fic research and development 
plan~ing, properly implemented. !~. 

There are three phases of this problem which !would Just llke to 
call your attention to as we go along. The first is the basic research 
stage, which in our indus~try is the 15 percen t shown on the previous 
chart, ~nd is done bythe Government. Then there lethe development 
stage or phase, which~IS the phase to be done by Industry represented 
by 85 percent on th~ previous chart. Here, we take ~the basic data 
emanating from such-laboratorles 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 data to;work. ~ ~ i 

~ ~Private industry develaps~and produces the articles ~nd then they 
flow into the third stage--to the Army and Navy facilltles, .where they 
are'evaluated in their great laboratory facilities. Here they are 
eVa~Uated first technlchlly~ and then later in maneuvers where~ they 
are rated tactically and for combat. ~ ~ ~ ~ 

So each • one of this three-~n team has his part to play. Each of 
us should always be ~ conscious of the other fellow ' s part,. ~becamse it 
is so easy to overlap such olosely allied activities. It iS so easy 
to become the father of an idea and to•want to hang on to Ittoo long 
in any one phase. It is as wrong for industry to hang on in the field 
where industry relgn~ supreme as it is for a government ~laboratory i to 
hang on to researCh ~ata too long before @urnlng it ove'r to industry 
for development. ~ ~ ~ L~; ~ 

I believe that~all three functions should have the same rank. I 
do not think tha~ industrial mobilization and plannln~ should be sub- 
ordinate to military planning or that planning for scientific research 
should be subordi~ate to either. I thlnkoneshouldbe itsright arm, 
and the other i~sleft arm, if you will. ~ 

I hope thatsome daythlsindustrial Col~ege~ which is engaged 
in the stud~ of these industrial problems, willhave an equal~rank 
with the senior ArmyStaff College and the Senior Navy Staff College. 
I think that as your problem of industrial mobilization in its rela- 
tionship to military 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 
similar assignments to the professional Army and Navy senior War 
College. I think that research and development should a~so be carried 
on in universities where there is the organization to do it 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 Government, but that the development of the article itself 
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eV~'i~gi"on: ~ ' . ' ~ u t ~  • .~ul~ ~ ~.~h~, :f~.C.%iqn' o f  .~e~ iM~li~a~Y ;:" 

We have- a~ ~@o~al,~p~-ob~em.wlt~ ~a~l: Industries ~that. ale, impbrtant 
i n  , w a r t ~ e ; . ~ b u t  ' r e t a ~ i v e ] ' . y : . ~ , . ~ c . t ~ e ~ - o r : . ~ , o ~ e x i s t e . ~ t  i n . ~ e a c e . ~ i m e .  T h a t  
i s  a p ~ $ e  o f  t h e ~ r o B l @ m : i t h a ~  ~e~,~o. : .uot .  ~ .Te .~ , to  d i s c u s s . h e r e ~ . . b ~ c a u s e  
it doe~ :'n~t~;~mpir~@~t@6 ~ much~ on~-t~:maJor~portlion of the ~ircr~#t ::~ 
industry. But it certainly does in the'field of or~nance'~d in the;: 
fie~d Of Sp:e~la~war m @ c h a n ~ s ~ d r ~ a ~ : . s h ¢ @ ~ . . ~ e s i g n , .  ., and.. i n ~9~, tions of 
the fi'eid: O~ m i ~ i % a ~ y  commun.i~t, lmm~,~:etc:..,, . . . -  . ~. .... , : .. . . . . . . . .  

I bel ieve that  m i l i t a r y  cognizance should be provided f o r  comp'e- 
tent engineering groups engaged in such activities to be part of your 
peacetime establishment~ and not be completely demobilized, as they 
were after World War I. 

I think thatindustrial mobilization should reach down into the 
individual plant level, and that every plant that is going to be an 
important part of an industrial mobilization planfor 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 milltaryproducts. Such a war plan 
should be paid for by the military, so that they will have the say as 
to whether they accept it or not and whether it is competently done 
or not, because private industry, left to its 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 it has to 
be done by the request of the military branches and to specifications 
issued by them as part of their top industrial war mobilization plan. 

Obviously funds should be earmarked for procurement of such plans, 
for educational orders and the like. 

Such plans obviously should be maintained up-to-date. They canno 
more be filed away in a safe for use years hence than military plans, 
because your materiel changes rapidly and the production requirements 
that you have seen reflected on these chartsvary equally rapidly with 
changes in the field of international relations. Similarly, the tech- 
nlques and processes of production today are out of date tomorrow. 
Plans should be kept up-to-date to have any practical value. 

Finally, the problems of maintaining needed research and develop- 
ment and of keeping alive the potential facilities for industrial 
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 consciously raised in status to be dealt 
with on the top level of our Government. 

Thank you. 

GENERAL ARMBTRONG: 

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 hSm questions. Mr. Ward Is part of the Arm~ In@ustrlal College; 
perhaps he will get:backagaln before this course Is over as part of his 
duties and responsibility to the~Col.lege, eo that we shall have more 
time to discuss with hlmthe ~any Interest~ng~:&ud valuable points that 

he~aebrought out this morning. So much of w~ethe has Sald'&bout the 
aircraftindustry is, ofcourse, applicable to all war industrles~ 

Mr. Wa~d, I want to thank you in behalf of the students for the 
contribution • you have given us this morm~ng. We are very grateful to 
youo :': 
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