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GE}~L VA}..~.;A}I: Gentlemen, "'"'-" ~ .... ~.=e ~Te are fighting tki.s battle 
for peace on all fronts, I submit to you that the big barricade a~zainst 

} ' ~ ~.~ted States. v~r is a t.~orougniy pre~ared "~" 

Let us su~.pose that ~;<e have lost tl-e ...... for i~eace,. The-~e 
are certiin questions that come to mind: Can we stu~<ve another Tlor].d 
~D~.r ~-rithout maz3~mum p-~'oduct'.on? Can T:e have maxi~;~, eli,.clen~ eroduc- 
tion ~:.'ithout an over-all economic mobilization plan made in advance a.~c 
thoroughly coordinated ~~Eth thousands of sma].ier industrial mobilization 
plans in the plants? l:till ~<.'e have time, after the shooting starts~ to 
plan? if you "~_av~ ans~vered "no" in your minds to tllese questions, you 
will have recegr~ized the importance of this ].ecture and this i:rodu.;tion 
Course in your curricui~. 

From our speaker's biog~raphy and from his history you ";~[Ii have 
recognized his ou'0standing qualifications to "balk ~rith us this mor~:f.n~. 
It is-~,ith a great deal of pleasure that I introduce to the i~dustriai 
College of the Armed Forces and to our ge.ests not o~iy the Chairman of 
the Board of the Fairchild Engine and Airplane Corl~oration, but, most 
important to us, also a member of the Board of Ad~_sers of the College. 

Nr. J. Carlton "~:.~a_~. 

~.,~. !:;ARD: Gentlemen, i have been to Be~.luda and I must confess 
it is very hard to think in terms of industrial mob'.l'.zation "shen [fou 

~_L. b ~,J.e are looking an hibiscus _Llo~.~er in ~he face. So I had to do a ~:~+~ 
stud~,~ng on the plane col~ng back. I put tocether a few facts that s'~,~- 
prised myself; perhaps they may s?rTrise you. I am joing to write some 
of them on the blackboard becar~e T ~-~-.-~,~.- they ~re a ....:.~!e eas].er to 
get through the eyes than the3 are tkroUgh the ears. 

V,£ni].e in Ber..uuda i heard an ~crlmp!e of a very unusual niece of 
cooperation bet~.';een the various Arms of tD.e Ser,~i.ces. It aid:pears that 
two sailors from the British ~[ava2 Base ,i:ent cut for a sail or.~ their 
afternoon off and ~ere blo~'n out to sea. There 7;as a ~rmat to-do over 
the incident. So a British ship took off, under the eom~mand of a lieu- 
tenant, searching for these fellows. The se~:"chers di~1't have any luck. 

They became a little bit concerned and finally sent a :request 
over to the American Naval Base for some help. The Naval Base officials 
kne~:~ some planes ~<.~ere coming in from the States. They decided they 
would have those planes cover the hear-by ocean and s~:eep that area. 
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So they asked the men on the PB~'s to be on the alert for these two 
little fellows out at sea. Ti~ey, apparently, had caught onto a mooring 
buoy, oh, five miles offshore--a very unusual place to get hooked--and 
were not feeling ve~ ~ happy about the whole thing, as it turned out. 

So after the incoming planes had located them, the Waval Ease 
officials got ~n touch with the Air Base at Kindiey .~_.eld. The ~oar- 
t!ing point is, the ~.~avy discovers these people tbmough Air, the Arm..i7 
goes out in a boat and brings them. back. So, you see, there is tunifi- 
cation. 

]]qTen one talks of some aspects of industrial p!anmAng, certain 
considerations are obvious. The first one, I third(, falls in that class 
when I say that~ to date, no ~',mr has been properly planned for. 

There is a recent long report~ and a very mn~e" = .... ~'~+-'-.n~ one ~o 
read~ on why the industrial mobilization plan for ?~crid V,'ar II was not 
used. However, there were some' very desirable by-products of this pre- 
war planting, one of which happened to be at Pratt-Lhitney A:]rcraft 
Engine plant, a division which I was then running for United Aircraft 
Corporation. I might recall to you a very brief story about it. 

VCe were asked to plan for what was an efghtfold increase in pro- 
duction. This was in about 1938. 7~'e made up our nlan and sent it out 
to ~.'{rigj~t Field. I think we quoted the Air Corps a price of about 
@90~000. A number of officers fell off a number of chairs at Urizht 
Field. We didn't know that something like $87~000 had been appropriated 
to draw up industrial plans for all of indust~:¢. They tQ!d us, "Ue 're 
sorr~ ~. There isn't this ~mo~mt of money. VKaat can you make a r2.an for?" 
lTe vrent over it again. 

Let me say here, gentlemen, you mal-e one of two-kinds of plans: 
Either you make a good plan, in which case you takeyour best people and 
let them work on it~ or you make a superficial plan, in v;hich case an~?- 
body can do it. ICe were not ~:~il!ing to do that kind of plan. 71e deter- 
mined we wo~id make o~_~ ~ a good plan or ~..~e wouf~dn't make one. So the 
directors of the cor(~pany met. ! recall the discussion of the board. 
Business wasn't good in 1938, as ~.~ou ~me~er. In the national c ..... uo 
our industry stood, relatively, halfway betv~eer_ the candor indust~r and 
the sausage indust~y° That~ also, i think is a significant fact. So 
the board decided that o~ of the little thin profits at that t~.e it 
would appropriate ~hS~000 if the A~y Air Corps ~::ou!d i:,ut u~ a like 
amount. The Air Force informed us it didn't have that kind of money. 
That is the kind of industrial piannin-s there was in Uor!d L'ar I!. 

A J- .~ ~c ~u~lly, in attempting to ~ca~-. ~:~, ~ ~  ~ ~ '~ ~ :~ "~" o~ec.:.~_~a~o:..~ for the n!.an~ 
we learned a lot. it was that ~,l~.1~__no-~ ~. ~' we did, ~? a_:..,, for 7.'hich "co .;ere 
not paid, that formed the basis of the bis ~.,~.an~on" in the East H~mt- 
fo~d United Aircraft.. },orpora~._on. ~ne ~o~.nse part of :-'"~ is, ~-~'~, ~ the 
plan vorked. That is a Drool of how ~'~t -'~7 " ~ _ ...... ~. .... p].armmng pa~;s o±f. 
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Then the French came over in 1938 and 1939 and placed ~:~.th u s  that 
first large engine order, which saved us from liquidation of a substantial 
part of our engine facilities through lack of tMited'States procurement. 
You see, at that time it v,~s the theory that all Air Corps engines sho~$.d 
be liquid-cooled, something which we di~ult thLnk we were in a position to 
do. Even if we had wanted to do it, it would have taken five years to 
develop such an engine which, as you gentlemen l~ow~ is the period of 
"gestation" for an aircraft engine. So the French came along in t~ze v.ith 
their order and saved the day for us. 

That is my argument for industrial pianning; it pays off. k'ou 
gentlemen are in ~uncharted seas. You are p!armLng for what you hope will 
never be another war; but it may have to be. It is "~ve!l to Ic~ow whether 
you are simply wasting your time or whether you are mal:ing a }~ajor oontri-- 
bution. 

~y second pre~se is a Ve~j simple one, too; that is, the United 
States is the leading industrial nation in the world, but it has alu~ys 
been given time~ in its past ~,:ars, to harness its civil economy. I donlt 
t~hink I have to berate that question. It is clear that in the past we had 
as much as two to t.hree years in which to prepare before we got into the 
shooting phase. Those two to three years :~ill probably not come oul ~ r,~y 
again. The oceans have shrunk. The modern ocean is the air. ~fe v~ll not 
again have such time. So your job is to make up in efficiency "..,.'hat we had, 
through the gift of our allies and a kind Providence, the time in ~,'hich to 
prepare for each of the two IVorld Wars in which "'~e have already been 
engaged. 

],:iy third premise is that mobilizing industry for mode:rn total -mr 
is a larger, more complex job than mobilizing the combat forces. It takes 
more time than does military, combat mobilization. That may shock some of 
you. You are professional soldiers, sailors, and airmen. You i~ov. ~ the 
enormous difficulty involved in building up cadres and military ~uits from 
skeleton ~_nits; mere paper organizations. You know the time it takes to 
train good officers. You know the modern requirements for specialists in 
fields from electronics to physics, aerology, and rahat have you. 

l~iaybe you have not thought of civil mobilization as being so com- 
plex or so difficult. But it is more complex, it is more difficult, and 
it is a larger task. Since total wars have become the fashio:a--and it 
means just what it saysj "total"--our civil economy is as muei= at war as 
are the Armed Services. The one differeuee, however~ is that in civil 
affairs you don~t have the line of authority° You cannot give military 
orders. You have to do a certain amount of selling and coaxing, "~/hieh is 
as it should be, because once you sell a man on something, you haven't 
forced him to do. it. He then acts on his ovm authority. He puts his 
hcart and soul into it. In the interest of time, I w6n't expand that sub- 
ject. However, a few figures might help you. 
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We, in %Vorld War II, had roughly i0 million men under arms in the 
three Services. How many do you think were working behind the lines to 
support them? Logistically, you can find out how many tons of material 
per month it takesto support one soldier overseas. You are familiar v~5_tl 
all these military, logistical figures. Ho~.v many :;:en do you think it 
takes t'6 manufactm~e those tons? There are from 50 to 60 million r;orkers 
in the civil economy. 

In the aircraft industry alone there r;ere employees, at the peal: 
of V~orld i~far II, of over tv.~o million, in one sense, they, hov~ever, v.'ere 
only the end of the assembly line--there v~ere also the people who provide 
fabricated materials and ancillary services for the aircraft industry. 
(Ke refer to "raw materials." That is a mistake. Ke use nc raw material 
Raw materials are ores and the like. Vfe got our materials in highly fabr 
cared form.) %Ve do not consider those people who transport these cor~.odi 
ties, who mine the raw materials, and v;ho prepare and fashion them, as pa 
of the aircraft indust~ro But they are. So t h e  figure of t-~o nil.lion-p! 
does not really represent the total -,~orkers that it took to build -the air 
materiel. 

No~:~ if you go on to sbAp'ouJ~ding, ordnance, quarter~aaster supplie 
and b~id up your total logistics picture, throT~ng in the services of 
transport, and all of the other services which are necessary in order to 
keep those productive m~its not only usefully engaged but to bring their 
products v:here you need them, it ~II be a ver~. ~ difficult tas~ to build 
a figure that ~':ill correctly represent the n~-mber of civilians v;ho must "c 
mobilized, and must be taught their jobs, in order to support you at the 
front. 

.. J. r o : , q  Since my field ms air, I am. going to drar~ ~n ~ ~<am~les ~ " the a~ 
craft industry,: because I have some little kno~,_ed~ on that subject. T 
hope to give you the pict~"e of th~..~ aircraft l.~us'~- +~r0,~: in ~.J~r r.obilizat~o~ ..... 
Homever, I shall do that a !ittZe ~ ~ ._a~e~ in a different sequence. I r~ll 
merely say--and this figA~me ~'i!l ~ndo@oteoily come back to you--that v~e ha j • 

in February 19~8, according to the testimony before the Fair Wages Sectic 
of the Labor Department, 38,000 emg!oyees in the a:~:-~--~oe'~ man-o2acturing 

u ~ , a o ,  o ~  ~ ; ~ e n c n  c a m e  h e r e  tc industry. It ~vas in that 7ear. in Dece~oer. ~'~ -'- '-~ ~ 
buy their first eouipment. Till then, the indust~" had staggered along° 
?re had no appreciable procurement frcm our ovm Air Forces° I say nno pro 
curement" because I t]qi~k it was somethmn~ ]_m~ce ~O0 or hoe a-r~ianes o~.~± 
~.vere ordered in one year. ?re depended mainly on these foreign or'tiers fez 
our initial mobilization. 

Britain soon came in ~..~ith France and joined ~.rith her ~u~_der the 
Lord Self l[ission. Therefore, it w-as in 1939 that we increased oroductic 
by our first increr.ents. It ".,.'as the planni~.g that -~e got i~,l •that first 
step upv.~rd that 9rcpared us for our o::m 50,0O0-airplane proir.~c: irJ~o~ncc 
by President Roosevelt in, I thi.~J-~, abo<< June 7 o~.n v.~hen -the ": ~ " -L I L ~ v ~  

already at ~'~r and the British :;ere on the beaches at D - ~ i k : L r ] : .  

'~-- -T. ~ ~-~. -;?:', ~ ,~:::~-~"~ .~7 ~ ";-': 6 ~) !L~ t;-< t; ~'-7 ii. " ;i i q : ,: 
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That vms considered then to be a very courageous and foresighted 
view. Actually, it was a hindsighted view. I happened to be on a mission 
in France at the time (June 1940), and I remember seeing buses going to 
Dunkirk ~;~th chalked signs on them, "On to Du~ldmk," "Push the Bosch into 
the Sea:" and so on. 7~at a pitiful situation that vms. It ~es in such 
an atmosphere that our 50,O00-plane program vms armounced. That bec~me 
the first real step toward air armament nine months after the world ~;~s 
inflamed in war. 

I would like to emphasize to yon the fact that in the Air Coordi- 
nating Committee,s first report of 19h~, it assumed industry would have 
one year's advance notice for industrial mobilization. (See note on 
page 27.) In other words, we vH_II go back to General Vanaman's opening 
remarks, that is, you must have industrial-preparedness plans, in being. 
-They must be practical plans. They must not be the kind we had for 1,7orld 
war I!, which were never used. 

It should be obvious that all industrial plarming must be based on 
a strategic plan. It is no secret to you gentlemen that we never had a 
joint strategic plan until under the UnificatiOn Act of 19h7 and in con- 
nection v,~th the preparation of the !9h9 budget. It was brought into 
being by the sheer pressure for a unified budget. ~le have today, for the 
first time in military parlance~ a joint strategic plan. It is an ir~medi- 
ate or an emergency plan. It has now been furnished to the }iunitions 
Board and has percolated up to the National Security Resources Board. It 
is, therefore, the basis for our top-level thi_~clng and pla~ning. 

The five-year "into the future" strategic "plan is not Ln being. 
I do not know, as a private citizen, whether it will ever come into being, 
or, if it does come into being, whether it ~ill be any more than a long- 
range assumption which ~ill have to be severely altered in the li~qt of 
any future circumstance. It is hard enough to plan for an ~m~diate joint 
strategic plan, but the n~mber of ~noum.s and the number of intangibles 
that have to be put in concrete form for a five-year "into the future" 
plan stagger the imagination. 

Nevertheless, this count~j, for the first time in its history, has 
a joint strategic short-range plan. That fact is so fundamental and so 
important that too much stress cannot be placed upon it. Until now~ there 
have been only bits and pieces, and a plan that is designed to cope ~:W_th 
total war Cat,not be bits and pieces. It must take into accoun t the 
NationZs resources as a v~hole. So we n~'t start with the joint strategic 
short-range plan. 

Nobilizing the industry, being the major job, ~ets us into some 
very complex problems~ legal as well as practicaT. I will not .~.o_,~ ~'~ than 
touch on the fact that there are local ordinances, loca! and state laws, 
which hinder mobilization, and ,~%less legislabion is pr6pared in advance 
that trill deal ~,;~th these practical matters, the plans, I submit, cannot 
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4-I~ be put intobeing. Therefore~ there is a necessity for legislation ~:.at 
has not yet been met. However, I have coufidenoe that it v~!! be met 
because the proper agencies are at work and have knowledge of these prob- 
lems. • 

I get into a little more • dangerous ground when ! make the state- 
meat that, in my opinion, the aircraft manufacturing industry, because of 
the high rates of attrition for aircraft materiel--particularly in the 
early phases of a war--and the fact that the air forces are generally the 
first means of retaliation in an emergency, sho'mld be /.he first to nobi- 
lize indust ~ially. 

I am sure that my friends in the shipbuilding industry would say, 
"Not at all] ,,: I am a_q_so sure my friends in the ta~/{ industry ~vo'&!d say, 
"Not at all.,' But the aircraft need is so enormous and the immediate 
need for aircraft so great--I shall try tc show later that the degree of 
activity of the aircraft industry in peacetime is so relatively s~-ail and 
that its v,~rtime problem is so o~gan~. • ~:~c, that under the best of circ~r..- 
stances it can hardly meet the military's needs--that it should be clear 
that its exFansion must start i~.ediately. In so far as there can be 
priorities in mobilization~ air mobilization should be considered for toy 
priority. 

I "~CT Obviously, mobilization for ta,~.~o command of the sea lanes must 
be carried on i~mediately. There can be no real ~;ar fought away from oul 
shores--and our plans al~'~ys •take into account the fact that we :,.d_ii 

"of 4- fm~h~ our ~~rs on other shores--~.thout the necessity for a ver~; active 
naval control of the sea. ~ is . - - . ~  ~ - ~ . . ~ - . ' ~ ' ~ r ~  fact . . . . . . .  : : o " , ~ . o o l a  

ts/<en over all submarines of the latest Genr.~an U-boat design. V;e do not 
for one moment underrate "~ae ~' Gels:an. U-boat desiFners, for they are cer- 
tainly amon~ the best, ~f not ~,n:. best, in the :.vorld. ~]ew Russia has ~ 

.... ee~ :;hich would have to that information. It has a.po~.:erfu3_ underseas~ m 
_. ~. °_.. 

be i~nediately aealt ,r,_~h and by he-:, naval techniques. 

That ".vo~d be a naval problem ~.f<iich -"e,TaJres immediate mobi!iza- 
t~_on. But there is one essential "" . . . . . .  • (<.~.~erence. " . i  t , , ~ : ~ '  occurs for u s  

within the next . . . . .  ~ ~ we can ac-'vo+e b h e  ~ ~ ~- ........ e~ "~:hich is no~.'; in ~ e ~ ,  ~ea~s, , . 

moth-ball condition. It can be ~a ~~s~ activated t ~ deal witlu the sub- 
marine ~.~enace, although new tech~i_cues~ ~~'-__~q ~ "toe required because o£ the 
high speed and greater cDerat-ing depths of these newer submarines. 

~ ' -  : J ~ t ~  Therefore, certain new naval needs "~rll.! also have to ~e oro~;.~t .... 
industrial mobilization at top speed. 

I do not mean to imply by any of these remarks that Air, as a • 

ser~rice, has a highly preferential position over the other Ser~.~ces. It 
must be part of a team. One cannot deny the practicality of the fact 
that it is the Grom~d Force that finally moves in and decides the final 
phase of a v.~r. But, fortu~.ate!y for us~ the Ground Force, ,,-h!ch is one 
that we probefoly are the least able to " ~ ~ ~ + o~_n~> into bcing on s-~.or~ no+,ice, 
does not have to come into being so soon; at least in all its minutia. 
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Thus, I understand there is only a single arm.ored division ready 
today in the United States. Certainly our present tanks, at Least in my 
opinion, are not by far the best in the world. Nuch has to be done v~th 
them; much should be done ~ith them. That is also a very expensive 
undertaking, as welearned from the hearings of the Hoover Co1:~.ission. 
Tanks costing $200,000 apiece strain even an economy like that of the 
United States, as do airplanes costing 2 .million dollars apiece. 

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

"There is one immutable principle that >istory has taught us-- 
that there is no such thing as 'absolute,, or complete, s~curity. 
Those nations that have tried to make themselves impregnable have 
become either garrison states or bankrupt states." 

Now, gentlemen, i have been in touch, on several assigmments,~th 
certain members of Congress and they are very concerned with that problem; 
and rightly so. There is one school of thought that Russia, by design, is 
forcing us to spend excessive sums of money in an effort to weaken cure 
economy. I am not saying that that is, or is not, true. But there is a 
very important group that believes it is true. 

I would like to read further: 

"This is the principle that must be remembered and emphasized 
as the United States embarks upon the chapter of greatest peace- 
time spending in history. ~re must never allow ot~seives %o set 
foot upon the fatal path tov~rd 'absolute' security; the a tte:upt 
to achieve it can lead only to insecurity. 

"V~e must recognize, as a corollary, that relative sec~;rity--a 
program of calculated risk--is the only cox~se to follow. But we 
must make certain, too~ that we ealc~flate our risks; our military 
and national policies must be based upon sound intelligence esti- 
mat e s. ~' 

Intelligence =.~aopens. to be a field in which our comqtry has~ in 
the past, lagged. I am. speaking very frankly here today and if I tread 
on anyone's toes ! do it ~,,ith great sympathy. 

"But we do need, in the interest of readiness potential and our 
future safety, strong air forces as our first element of ,~'~-' ~--a-,,v._~_,.,, ~ , ,  
strength, "-- 

remember, gentlemen, that this was stated by Hanson Bald~,'~n " ; . :ho was edu- 
cated in the Naval Academy-- 

"and a larger plane productio.~ than the 1,8OO military aircraft 
we produced in 19h7, or the 2,200 to 21400 we produced in !91~8. 
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"In 1950 w e  should be producing some 5,000 military aircraft 
a year, vd?&ch ought to be ample to provide n-odern replacements 
for our air serv-~ces and to keep our plane factories geared up 
and ready for greater production. 

"But ;;~_iI the present budget permit such expansion? It does 
not appear that it v,~ll. And will the present budce£ port, it the 
placing of future emphasis ;':here it belongs in the age of 'live' 
frontiers--upon missile power and air power and submarines and 
naval power? 

"The Army, still, for the foreseeable future an arm of great 
importance in war~ has virtually no alnnored force and is weak in 
airborne forces, the t~:ro types of ground trocl-,s -¢:!-ich above all 
others exemplify readiness potential." 

2 

~,~y next point is another fundamental one. It is one of~0en dis- 
cussed but seldom understood. Political (or, if you prefer, psychological 
economic, and combat ~rfare are three elemer~s of the same problem. ~i] 
tar~ command on the highest level toda~r t&Iks of economic ~,~rfare and 
psycho iogical %~rarfare. But when one [.:oses a direct question, ".How do you 
organize for it in a democracy?.", no clear ar'~s~ver is ~iven. Economic war 
fare, which, in peac '-~ "~ ~ ~ e~ . . . .  e, falls wm~bf.n the ~'e-~v of inn'~m~erable agenci 
of Goverr~ment~ is so complex that the problem of correlation is sta~:~zerinl 
Let us now resort to a few fixates that may serv~ to brin~ out the _~:~._a +.,m'" 
importance of these elements of preparedness, or of "cold ',;ar~" if you 
like, in the present situation. 

(~,.'h'. ?~ard gave the fol..,_o,~ng discussion as he placed fixtures on tl 
blackboard.) 

The budget for the I[ational ~ m:muar2 zs~ab!~s~..e~-~ is q w 
dollars. The next fig<me (72~ million dollars) is our old friend, tqe 
Atomic Ener~j Com~nission, ~':hich todaT;- is ano%~-er aspect of warfare. You 
donlt see it in }~6ur }tIE bud~et~ but that is "~ere it sho~,Id be re~)re- 
sented. The next one (6.7 billion dollars) _- %;ii?_ call Foreign Econ,omt_c 

r~.." ,O49--" Aid. Now comes a more ~,_~±-c~Lt one to cma~._ 0 "  ~o~ r~- <3' billion dollars) for 
Foreign [,~,ilitary Aid. ?,'re don't ]~ow yet ~That it ";ill amount to, b'e& we 
knon it is there as an oblication. 

It Ts pretty hard to put a .top ~'~ -o _su~ ~ on this req~drement. ".[aybe 
you gentlemen will use 5rout o;~.. The 3 billion f, oilars for Foreign L'ili- 
tary Aid can be put do~;m as a form ol ~ lend-lease, it ~ ~ an ob__aau ..... ~',~un- 
under t.he nev~" Atlantic A~reement and there is f~:rther aid for Tur]:e~ 
Greece, andso forth. 

!f we .;'ere to total these items--i tried'to ~'..'hile on the air~clane 
so r.y fig~ares may not be very good. ~ ...... ~ ~ q * "  " . ~ r ~ ~ . , ~  I did mt at 18,000 feet 
because these are pretty big figures--the total -,;ouid be almost 27 bii!io 

- " " 8 • ° 



dollars. Does that look a little more significant to you now~ as to ot~ 
comm&tments in a "cold war?,' 

Apparently I left off something. It is the item for I:.,~*,iT (Univer- 
sal ]~Iilitary Training), 2 billion dollars, it starts off~ you reme:..ber, 
being only 800 million dollars. But that is only a preiimi~m~:'y fig'~o. 
The real goal is 2 billion dollars, I did not put that in because it 
doesn't look as though it is going to be adopted at the moment. The 
800 million dollarswill probably come over to the USAF in the form of 
airplanes and supplies, etc. 

Let's leave this table for a moment° It is quit~ formidable, as 
you can see. 

At this point i would like to ~.~rn bhe e..~perts on some5hing in 
which I am certainly not qualified as an exT..err. You mig]~t deduce, from 
yo~ present headaches in getting cash funds for your pet projects, the 
general idea that you are being rather pushed about; and that, t}-erefore, 
the thing to do is to decide, since you ~might be attacked sudd~r_~y~ 
whether you want to have a variety of ~:~eapons, with a ve~7 limited quan- 
tity of each, or T:'hether you prefer to have only certain particular 
weapons in which you co,mid have an ample supply. 

A typical compromise that would effect over-all mobil ~ +~ .L,:,a ,.,_.On iS 
putting all our money into, say~ nothing but the B-36, ~_th the ~enoral 
intention that we are going 7jOOO miles~ T~'e hope safely~ and t'.:.ere d~;:p 
our bomb loads, and stalling for t~me to build defense.re fighters, radar- 
warning networks, missiles • and all the ot?;er utility and trans1:.ort-service 
categories (trainers and ~hat not) after we have the needed money in our 
ha~s. 

I recently had the honor and privilege to !ect~u~e to the students 
at the Air University. I had a very exciting experience beca~se I v~s 
slated to talk on engineering research and development and feum.d that the 
class had just finished a terrors study of ",f.~at to do u~nde~ an i::sufficient 
budget and had come out '~&th the theor-g they v~o-~.d put nearly all of their 
money into long-range, heavy bop~Dar~:~ent, i had gone do~:m ther~ to talk 
on the need for continued research and development of all "~::eapons. Their 
questions only served to make me more certain--being a Co.~_ect_i,~-ut Yankee-- 
that I v~s right. If we b.ad gone on put~zng nearly all o:~r money, as we 
did in one year, into ~, " ~- ~" ~rmmar__; the hea~.,-bomb{~:ent t~es; ~n~ art of 
developing the other types ;~ould have disaopeared. 

I do not know whether or net you gentlemen ]m.o~v ho~.; "nan:; years it 
takes to build up a muir "design-production" team. ~,a~-ord, of England~ 
told me 15 years ~',~as about as soon as they could do it over the::e, i 

• y ¢,~ J -  J .  don't think I kno~y of any case in this co~ntr~j :.'here a eomp~en,, te~m has 
been put together overnight. If you should let an ~x_s < ~-~_ng' team iie out, 
the elements disperse into industry generally and cannot be rea:~sembled. 
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You mus~ keep alive all of the seedbeds that furnish your mi!itar~ ~ weapons 
Do not ever, in the vW~Idest procurement thi~._ng, so starve any of these 
roots from which your f~ndamental developments must stem or you -:~II face 
a very disastrous period in an emergency. 

I would like to say on this s ~ ' ~ . e  subject, h~'~'ever, that I thir~Jc 
you, as students of combat" phases of war, realize that no war is ever 
fought by the enemy in the v~y in which you assume he v:_13 fight it. He 
is as cognizant of the value of surprise, as an element of-:.~rfare, as 
are you. The result is that if you presuppose the weapons you are going 
to have to use to engage him, you are likely to find they are not the ones 
you will be needing at all. It is best, therefore, not to burn your 
bridges too completely° 

So I say that the best basis for air industrial mobilization is a 
n~mmber of good air vceapons in being, ready for accelerated manufacturing; 
and that individual design and production teams are the best basis for 
war mobilization expansion as opposed to a few large organizations. 

In many of your top-level and important docm~ents , I have read 
the follov~ng as the main steps for the ~oduction of aircraft, or what 
is called the period of "oes~atmon - -  rm~,~_y in jest, nor: seriously: 
first, design; secondly~ production engineering; t~rdly, tool design] 
fourthly, tool fabrication; and, fifthly, construction and assembly of 
the product. That table a~pears in many war mobilization doc~]ents on 
planning methods and objectives. 

I do not thi]~k that it is a correct tabl'e. It j~mps too rap.id!y~ 
far too rapidly, from what is called "design" into what it chooses to 
call "production engineering." It took nine years to develop the B-29, 
and that v.~s not extraordinary. The first two or three years v;ere spent 
in the design stage, or ~:~at I might call a breakdovm Of conception, 
design and the building of an early prototsqoeo " . .  

• . Frequently, you gentlemen are startled with fig~u~es shcv~ng that 
...... sel~ as being quite "on from the day a contractor , ;:he ~-:_shes to sho¥: ~'~ 

the ball~" received an order, he produced a fls~_ng airplane which you, 
the proc~'ing agency, accepted, and those periods have been even as short 
as a year. Well, I wouldLutt v:un.t, my son to '~-" in battle in that airplane 
nor would you. That is a protots~pe. 

Those of you who have gone t~mough that dlffic~G.t, long trai~zing 
• . ~h~ the next period of flight evaluation of the ~rototsq~e aircraft : c l m - , -  ~ " ~ ~  

step involves putting a few of them into an operating corn:oat team, devel- 
oping their tactical deficiencies and then ".,vor.~_ng back :~ . . . . .  ~o the design 
the lessons of ll±oh~ evaluation of the protgt~me , and folio¥:~ng t.~,~t the 
lessons derived from ~ ~h~ ~ combat or tactical evaluation before you get a 

~ , a l . e  ~- " - "  ~ ~ -~ flying airplane that you would like to ~ ~ ~o a ±~ ont .... e and e.~":~.~be', an 
enemy. 

l O  



So i think the table should be changed to the follov~%n~ : Concep- 
tion, follo~ved by the second stage, whicl~ I call design; the third stage, 
the building of the prototype; the fourth stage, the evaiuatior, of the 
protot~/pe; the fifth stage, production engineering design; and the sixth 
stage~ tool design and development of process engineering, and lastly, the 
construction and assembly of the firml product. 

You v~ll note that I put "process enginee~!ng" in v.ith "too] manu- 
facture." The fabrication of a tool is one phase of larocess er.i/~neerin~ , 
but developments of n~'~ methods of treatin~ new alloys b}- heat-treatment 
or such processes as anodizing is not took design. It is another phase of 
process developr.ent. In my opinion, finding a method for prodv.eing a 
tapered skin for a supersonic airplane required for b~Ch mock-r.v~.ber 
flig.h~ is process engineering, not tool design. De 7,~o'a roll s'~;~h a sheet? 
Do you machine the sheet? How do you shape it? Those are all problems of 
process en~.~neering. So I differentiate them from tool design., 

The last phase is obviously production and assembly. So I come 
out with seven stages as af~ainst the five sta~es that I observe described 
in some of your official ].iterat~re. I repeat, ~entlemen, if you take 
only those five stages you are likely to come out with a shorter period of 
"gestation" than actually occurs. 

There is a classic story of the cot.tractor goins out to Tfright 
Field for an order, ilia knees are L~noc]~ng together for fear he v;i!l not 
get the order. Then there is the classic description of his coning home; 
he has the order; however, his knees are sti].l i~.ocking together from 
wondering how he can fill it. It is as bad not to have an order as it is 
to have an order~ because there is a strange philosophy that pertains in 
the industry and at Wright Field that any new airplane Vgright Field is 
going to buy and which you are req~.red to desi~Ln and build is going to 
come off the dra~ng board f~ly ready for cor, bat; that there are not 
going to be any more changes in it. 

How many times have I heard proc~,~rement experts say, "V:e have 
thought of everything. We're going to issue an edict to the effect that 
there shall be no changes to t~_:is design, it al~ys r~u~s up the cost, 
increases the delay, and ~,~ms up the developr, ent. We Tre goiuc to have no 
more changes." They try to persuade us, "Donlt vJut any%bin C in yo~,~ price 
for changes or for delays. You are going to make this thing as we have 
stated in the contract." 

Weli~ gent!emen, it just never hapi~ens that ~;ay. And if a day 
ever comes ~;hen it does ' happen, you are Going to get a bad airplane. So 
don't let it happen, if you have arqrthing to do ~';ibh it. Reme~iber, any 
lesson you can learn early in the building of an airplane isn't learned 
one bit too soon, no matter if it requires you to rip out the t6o].s you 
have made, the structures you have fabricated, or adds time and delay, 
which it alv,~ys does. No airplane, no matter how cleverly conceived, is a 
good ai~lane until you have taken it out with combat pildts an~ cre,~s and 
put it through s~mu!ated tactical exercises. 

kl 
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if I may, I vro~Id like to put a few" more figures on the blacl4eoard. 
This is a simple table and I am going to make it an historical one. 

Relative 
Last Expansion for World ~Var ii Workers Size Production 

1939 French and English Phase ~O,0OO - ~ 200 ~ 000 , 000 

19~0 English and American Phase 50,000 I 2~O~000,000 

19hl American Phase 

19~ American Phase 

19143 American Phase 

American Pha se--l,b~x~mm 
Production (over) 2~000,000 ho i6~000,000,000 

Present Situation 250,000 2,~00,000,000 

~DTE" Using ]~Torld !¥ar I! figures and a!iow'.ng for differences in condi- 
tions, it would now take two to three years to reach the same 
production goal if ~-,~r came. (It took fLve years under }Tor!d 
War !I conditions.) 

The first two years, 1939 and 19hO, represent what I call the 
French and British phase. The annonnement of the ~O~OO0-plane prozram v,~s 
made in 19~0~ but simply announcing the program didn't mean b~Llding the 
planes. It took a little t~me. The year !9~,~I ~~as the beginning of the 
American phase. The table continues through 191J;, but ends there because 
19h~ was the year of victory. The a -~ ..... ~_ ~_.?+~ "~_.na,'~t ~ ~ j had ~eaked~ its produc- 
tion by Au~ast 19~. Therefore, the period 19~I-19~ is the American pro- 
duction for war phase. It is not only the ~0~O00-plane program but the 
subsequent programs which vrere launched. 

I ~-:onld like to draw three little colvr, ns over here (right side of 
table). Now what did we look like as an industry? in the period 1939-19~3 
we had ~0,000 men, but in 19~ we had 2 mAXlion-p!us. The exact n~.ber is 
not knov~. ~y guess is that it is nearer 2 L~iiiion moz'e if we include the 
material producers and the other suppliers and services. 

I am now going back to a point I made ear!let. If you observe the 
figures, you v~ll see that an industr.y of hO,OOO people had become an 
industrg- of 2 million, or the largest single industry in the world° From 
the U. S. Census of Industries it had gone from mid, may bet';:een the candy 
and the sausage industries to ahead of automotive, steel, and other major 
industries. Its output in 19!~, measu~ed in !9~[i dollars, v~s 16 billion- 
plus per ann~m, it produced 9G-odd thousand airplanes that .Fear. As to 



the relative size of the industry, ~-. Symington~s report showed t]r~.t v,'e 
increased in stature some hO times from prep'mr size. In other ~}'ords, ~.~e 
expanded by )~0 times. 

Here is a figure I uould like to have you ~entlemen remember-- 
hO,O00 employees in 1938. In factory parlance it is kno~-.~ that one man 
can supervise intelligently only i0 men. Forty thousand was the n'<mber 
of people who ]cnc~v something about the aircraft industry's production 
processes in 19~8. In this brief period, if each one of these original 
people, including ' the people ~':ho merel3: drilled holes and m;~'e?t floors, 
became supervisors and for~:~en, you could inave expanded the force by oni3~ 
hO0,O00, keeping the ratio of one old hand to ten n~v enes. So it is 
very obvious that not only did industry have to turn all. of ".ts existing 
v.~orkers into the eq~rivalent in military terms of generals, a~mjra].s, 
colonels, captains, do~.m to lieutenants, v.~.rrant officers, chief petty 
officers, and master sergeants, but it had to find an~ train a whole lot 
more ne~7 generals, admirals, and so forth. 

The significance of tb~_t is the real "g~: '~" " ~ sl~ .... mc~n~e of industrial 
mobilization. If the expansion is not done according to a careful, pre- 
arranged plan that takes into consideration the natural reso~n~ces of the 
country and eliminates what we then had to contend v;ith, namel.3[, the 
drafting of men of draft age ~vho were among the hO,OO0, man3~ of whom were 
the comers of the industry who had already mastered their trade and 
sho~'~d great promise, but vfno went into ever3~hing from driving Zhe 

" ~" _O_~_ce---!~ a general ' s or the admiral ' s car to ~vcr~no in the ili!itary ~ ~ ~ " c 
future ex~.ansion is not done according to plan, then you will have, 
indeed, lost a great deal of ~luable t~ne ~:hich o~ allies f~rnished us 
in ~orld ~ars I and Ii. 

7 7 ~  ~7en you take this stor~: and consider a ~r in r~hich o~ ~ a~_~es 
do not give us as much as tv:o or three years' time, you can be~j_n to see 
:vhy industrial mobilization is an extraordinarily delicate and complex 
problem. So far I am talking only of air mobilization. But whether it 
is shipbuilding, tan/< buil<ing, or ordnance, a similar picture, in some 
cases as grim and in other cases not quite so grim, co.l.d be skova~. 

Under the old concept of peacetime budgets and oFeraticns of the 
ordnance industry (the budgets v.ere pitiful), the services did all of 
their ordnance work in arsenals during the peace~ then called cn industry 
to come in to do it -~Then the ~htion became involved in v;ar. Such a proc- 
ess is not good. If we camlot maintain desi~-deve!opment tea~s in ord- 
nance throughout the country in time of peace, the services :~iil have a 
very limited ordnance ind~stry in time of rmr. So, as z:e set examples 
differ for other industries. 

Let us talk now in terms of the dollar value of the aircraft manu- 
facturing industr~y. In i939~ it v~as a 200 million dollar indust~;. In 
19hh, it was 16 billion dollars. Any of you ;i~o are ................. 
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inclined have already noted the fact that the expansion in manpower is in 
accord with i~. Symington's conclusion reached tbmough a study of the 
United States cermus figures, whereas the exFnnsion in dollar value of the 
production is much greater than the physical growth of the industry. 

To become realistic, it ~:,ilI be recognized that in the p r e w a r  

period we paid from 65 to 75 cents per hour, average, for all our labor, 
while in the late war period we paid approx~.ately ~i.25 per hour, average. 
But--and this is the conception I am afraid we were sold do~m the river 
on--that is not a correct comparison. In the latter period, we also gave 
two-week vacations; in the earlier period ~Te did not. Later on ".re had up 
to eight paid holidays or even more; in the earlier period, we did not. 
As time went on we had stringent overtime regulations and rv~les, whereas 
we had hS-hour work weeks at the start. Finally, we had sickness, accident~ 
health, and all types of security benefits--cradle-to-the-grave secur'.ty 
approach--all of ';d~ieh come in as an added factor on the ho~,u'ly rate compar- 
ison. 

These things are seldom mentioned by the economist; somehow, it 
seems to be a holier-than-thou subject, but the fact is that direct labor 
costs are not in accordance with the hotmly wage eomFmrisons so frequently 
cited. We must take into account, for -;,~nt of a better wor~ the "fringe 
benefits." You can now see an important but not obvious reason v:hy mi!i- 
tary procurement officers have been so confo~nded by the problem of how 
little a dollar buys. Actually, while, for example, we buy ~i-~-inum 
sheet--r[hich we call "raw material"--the alt~,in'm,~, company pays its people 
to refine the ores, to bring the ore from British Guiana or Arkansas, to 
produce the ingots, to roll them into sheets, and the railroads i:ay-~Tages 
to bring them to us. If we ~;ant to go into it further, we v:i!l find that 
the airplanels final price, instead of being about ~O percent ,,.'ages ~ is 
much nearer 80-90 percent -,'ages. ]~9~atever happens to labor costs therefore 
is what is happening to your proctmement do]_1.ars. 

It isn't sufficient to say that, because we have radar, gun sights, 
auto pilots, and all ".,rinds of nev." mechanisms on airplanes that ~:ere not 
required before the war, that this explains the higl~ cost of modern miiitar~ 
airplanes. The real ansz:er lies in the f~undamcntal economic factors, r:hich 
lie to the greatest extent in the reward to labor. 

Another very intercsting idea occurred to me the other clay. I book 
the total budget figures for aircraft procurement fox" the 19hS-19h9 period 
and divided into it the total n~m.ber of airfrm.~.e po,,unds procured--since 
that is now the popular figure to use--and it cmm. o out at .<$47 an airframe 
pound. Of course that takes in the engine, the electronic gear, and every- 

7c,  0 7  thing. If ",'~e come back to the ±~3,-_91'O period, r:e ",,il:L find zt "..~s closer 
to $20. That is ~,':hat has confounded the procurement experts. If z.~e ret~zrn 
to our labor-rate comparison, actually the "fringe benefits" are not com- 
pleteqy reflected and, further, the present rate (l,,z~9)is not ~.25 per 
hour; it is ~l.hO to $!.~0 and higher. These are the present r:~tcs we are 
paying for our labor toaa~ in aircraft plants. 
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• . uao=e. As you If I may, I would.like to put on the. board another ~ ~ 
gentl~nen can see, this subject seemingly never ends.' I want' to give you 
here a table that has startled me. .It has such tremendous significance to 
it that I won,t attempt to explain it. if I did, we wo-uldnit ~et through 
in time. . ' . "  

Let us .go backt0 the 1945 Air Coordinating Corarittee Report, a 
verT worth-while doc~ment. I hope you all knm'~ what the Air Coordinating 
Con~ittee is. It is on the Assistant Secretary Cabinet level, r:i.th repre- 
sentatives frcm the Department of Commerce, Air, Navy, Civil Aet uautics 
Board, and all of the semi-independent agencies that have to do in any v.~y 
with air. They are all members of one board, thereby getting a cross sec- 
tion tkrough the v~mle govermnent system• Through the co.~mmittee, its 
deputies and working groups, the ACC produced the fm~..ous report of 1945, 
which came out v~lth some• very definite reconw.leudations. One of them is 
that you must have a nucleus of a healthy aircraft industry in peacetime 
or you carmot be prepared for War; and the other has to do with vSnat 
should be the levels at which that industry should operate in peacetime. 
It is those figures that I desire to give you. The follov.dng is the table 
that ~s placed on the board. 

Authority 

!9L5 ACC Report 

ACC R e p o r t  .-. ..... 
- - <  

l ? 4 7 . P r e s .  Air P b i i d y  . 

Co~m. (Fir./le%te.r). Calculated need b y  1948 

1747 Pres. Air Poiicy 
Co~. (Finletter) Calc~Lated need by !9~9 

- C o n d i t i o n s  

To Coop. in meeting world peace 

After peace is well assured. 

Early 1948 Cong. Air " 
Policy Beard To prevent loss of a v.~ r 

Airframe Ib ./2T. 

60 ~ 000,0OO 
30,000,000 

3 ,ooo,oob. 

"J rA ~6,~Op.~O00 

: 63 iO00,OO0 

Early 1948 Cong. Air c " . .. . -  . . ,  

Policy Board To immediately take initiative 

1949 Working Colm~...AOC To reach mobi!iz:ation needs in 
2 4  ~ % s .  :., , . ,  

!?~9 Working Co~m.ACC Using industrial preparedness 
• measures 

B Allen--N.Y. Herald Trib. .2• • 

15 Jan. l?49~-Quotes Stanford.Report 

Truman 1950 Budge% ' . .., 

Present Level of Industries • Prod. for year'1947 

i!I, 000, O00 

iu2, uOO, 000 Military 

?  ooo.,ooo Coml. Military 

78,000.,000 i lilitary 

80,000., CO0 !iilitary 

34,O00.rOO0 

40,000,O00~-, 900,0OO,OO0 
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' I'Ii Call tD~S"iAfter Peace." (See table.) The fi~.~es you see 
are in terms of ai~£r~me pounds per year, since there are so many differ- 
ent • airplane models. Ass~.ming peace i]ad been assured, the &CC said we 
should be producing 30 million airframe po~uds per year in order to keep 
the peace, that is, if there was really peace. But having a little suspi- 
cion that there .migl]t not be all sweetness and li.~ht in the field of 
internatior~l relations, the ACC told us that if we u~nted~ instead, to 
cooperate in maintaining world peace--in other words, ~ne~ ass~mmed there 

~l~lion .... are some hot spots--we should be operating at a rate of 60 "~ " "~~- 
frame pounds per year. Quite a difference. 

}low let us observe the next authoritative document, that of the 
President's Air Policy Colm~ission (the Finletter Board). That ~..~ork ;~s 
done in late 19~7. The President's Air Policy Ccr~ission soon saw that 
the industry was not an~vhere near a reasonable level to protect the coun- 
try. The Commission also saw that ~.e were in a "cold ".~.r ~' and tried to be 
practical about it. The Co~,~ssion said, "We calculate that by 19h8 v,e 
Should be producing 3h million po~uds (instead of the then present 18 mil- 
lion). 17e also calc~.~,.ate, since that is inadequate, that by 19~9 ~,-e should 
be producing ~6 million pourf~s." 

• Next w e  come to 1948. Then w e  have the Joint Congressional Air 
Policy Board report. On tb2s group I served as an adviser. Incidentally, 
I mi+',~t reiterate at this point, "not as a' Congressman," t~iat this report 
assumed that to prevent the loss of a ".mr, we need 63 ~i].lion airframe 
pounds per year. The report continued by stating that if -~re "<:anted to ~:dn 
a war--"ir~ediately take the initiatives" is its term--we would need ill 
million airframe pounds per year. Now, gentlemen, applz~ !~SO a po'~nd cost 
to that figure (Iii million) and v,~e would have 5 billion 555 nil_lion for 
airplanes per year. I v:i!l come back later on to what ~..~e actually 
received. Both of these Air Policy Reports were useful and fine public 
documents. (See note on l,~age 27.) 

According to the advertisements of many of the leading companies 
v;hich built aircraft in V~orld ~-~,rar II, they all had mass production. }jass 
production~ in an economic and "-" ~ ~ ~ eng~neer~no sense~ means a ~roduction rate 
so hl~n that each worker does continuously only one highly specialized 
operation. 

doubt if there has ever been true I00 zercent mass production of 
any .single commodity. The nearest approaches to it have been in the auto- 
motive industry, and like industries~ such as home appliances/land so on. 
But even .in the automotive industry there are s~ue operations ".,,-hich ta].'e 
so long that one man can do more in one day tkan the total production of 
complete articles from ti~e factory. So he,has to be put 'on"one or .~ore 
other operations part of the t~me. If you had v~slted a~ a._r~/a~t factory 
in the middle of the v~r, you v.'ould have fo~id people being shifted from 
operation to'¢peration because in one day a man co~d produce more than 
required of sucl7 a part for the total output of,the factory. As a matter 
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of fact, the highest aircraftproducer only turned out a few airplanes per 
day at the peak. 

Thus, on that airplane, somewhere, there ".'ms an insisomificant, 
little bit of a washer. That insignificant, little bit of a ~,:,~,sher can be 
brought off a high-production putsch press by the thousands per hour. HobI- 
ever, there ~,'.~ere not enough of those ~.~rashers needed to keep the Dress run- 
ning all the tLv~e. In such a case it is obvious that the indi~_dual 
assigned to that press did not ~ork all the tit, e; therefore, he must have 
worhed on something else. 

The rJ~inute you do that~ you cease to have mass Drodueticn in a true 
sense. This, of course, is relative. In the aircraft business :;e had to 
do an a~fu! lot of shifting because :'re built only a few ~units oer da77o 
There were reiative!~ .~ only a few parts of those fe~" tuuits "-~hich could be 
really mass-produced. The finished '0~t itself certainly v,~asn'±.. 

So do not fall into the trick of easy slLosanizinr~, ~:4~icl~. is the 
greatest semantic ~_06 in Ame~.ican discourse. Do not fail into the use of 
the slogan, "mass production," ~niess ~jou ~mderstand ~,~at,.. .~:~ is,. Do ,.~ot 
s!oganize yourself, it is an anesthetic to real tkink~ing. There, is no 
mass production in the aircraft industry, e;<cept as regards certain of the 
minor individual pa~s. 

So if you rely in your planning on a mass-production industry 
chano~ing over from making refrigerators, kitchen irons, automobCles, or 
anything else~ to something totally different, and you exi:ect tkem to do 
it overnio~ht, you are in for a big sturprise. In this country you have the 
example of Wiiio~'~ Ru.u (]cno~,'m as "V~i!l-lt-~un?" in its early staues ) . In 
Era.gland, you have the example of the Austin ComT~a%~ Aircraft Di~_sion. 
There are some British friends k:erej they knov~ it ~::el[. Also, s]-ere ",,.~s 
the smme situation in Prance. Every one of these coLmtries fe].l victim to 
that insidious slo~anizing. There sl-oul£ be no s!ogan'.zing. The people 
~fno get the production ball started for an~r product are bhe peo?le ~;ho 
kno~.r the art. Tl~e rest must be taught. 

That is a fu_ndm~.enta! reason v:h}, I say don't put all your  money on 
long-range bombers, Or short-ran..ze fighters, or transports~ or trainers. 
Distribute it aro~nd. Keep those ]_ittle inventive nuclei organizations as 
the germs that ~ill furnish the basis for q'cic]c production in event of vrar. 
Keep them al]. ~.'.~here efficient. Keep those be-m~.s ths, t can sho~..~ abi]it.y. 
Donlt merely subsidize anyone. Don't fall into t!.at r_il'_tary !,sfyUb of~ 
"~re don't need that t~ng n~:.', so ~-:e can't ~ive that tem.~ an~hino to do." 
It is a very costly procedm~e. After all, it takes many: years to b~.ld 
your "germs ." 

Maybe you would like to lmow ~rhat -the Droposed budget c~.l].s for in 
aircraft production. Also, maybe you :;c~mld like to l~o:~ ",-.hat -<o are now 
doing, 
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I~[aybe you would like to .know what the proposed budget calls for 
in aircraft production. Also, maybe you would like to ]~o~v what we are 
now doing. 

(~. Ward returned to the board.) 

In other words, the so-called 'l~'aman Budget for 1950 provides for 
3~ million po~nds. "~e are now doing ~;O m~lion po'~nds. I de not think 
that this table has ever been put to~ether before~ at least, I have never 
seen it. It took a trip to Bermuda to put it together. I am rather fas- 
cinated with it, although I can't understand all its Lr.plications yet. 
This table is the basis for a tremendously fascinating study. You will 
note certain similarities bet~veen certain of the important fig~mes. 

Before we leave these data, I want to point out that the figure 
of ~O million airframe pounds in the !9~9 procurement pro~am is, inciden- 
tally, a 1.9 billion dollar annual output for the aircraft industry. 

I vmnt to touch on another very mital point. During the war~ many 
of us were concerned about what would happen in the field of aircraft 
development and production after the war. I talked ;::ith a n~mber of pro- 
curement officers and with Congressmen on the subject; namely~ how to get 
a~y from that costly evil in the aircraft industry, as well as from the 
other elements of the armament industry, which results from the democratic 
process of kick~_ng the budget around from year to year. Speaking in a 
mathematical sense, we are the second differential from you ~entlemen. 
You go around the Pentagon r,%th furro¥,'s in your brow and ~mpers in your 
hand tr~ring to work out a program for ~hich nobody kno~'zs the ansv'er. Vie, 
in turn, run around after you. ~}&~om do you think o~u ~ employees run aro~und 
after? The effect on them is as the third diffe'rential. That is the 
slope of the slope of the slope of the curve. The result is, of course, 
they do not run. They go home. ~vCe lay them off and then sometimes we tz"g 
to bring them back; only the economic tragedy is that in so many cases :re 
are unable to bring back the same ones. 

To those of you who are industrially minded, ! would certainly 
offer for your study the economic evils that result in such a case, from 
the resulting interrupted~ badly plalmued production. In the 193 ° negoti- 
ations ~:zith the French Government, vim~,ing them from the li~Tht of hind- 
sight, I pointed out we had to bring in a lot of rat, help and train them 
to meet their requirements. If my memory is accu~ate, I received ~886 on 
the average per employee to do it. At the negotiating meeting ~;~hich ~,'as 
held at that tLme I brought the matter fo~Tard and supported it by a docu- 
ment v~%th costs. Captain Strauss, USN, who then represented our Government, 
~.~s assigned on behalf of the French Government to break the costs dorm and 
he ~;'as a good experienced breaker-do'~:~r.. The result ~,as that we v:ere al!o~ved 
the $886. 

The point I am trying to make is this" If the cost of trair~ing an 
employee was true in that day, you can imagine ~:~hat it =zould cost today to 
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~in a ~zorker to $~dld an airplane under present dollar values. 

The .Joint Congressional Air Power Policy Report of 19h8 stated 
~t if the Government would use five-year planning in the ~.~rocurarent of 
ccraft, it probably would do one of two t~ings: get 20 percent more air- 
~nes~ or save 20 percent-in money. Suppose they are ",'.Tong. Divide it by 
a. It is still a tremendous figure, 

To take an ~ample--o'or company has completed building the C-~2 
~'ket and we are now going tc the larger C-11~. %~en in one budget year 
~vere dropped out of the Air Force procurament program through insuffi- 
~nt funds to also proctu~e t.~e e~tlarged program for the B-36 ~o.,:ber~ our 

ta,.e off over 3,000 people and cut ztory suddenly had to turn around and ~- 
¢ schedule from 12 a month to six a men,n, a_,l in the hope of stretching 

oroduction through an extra year. We stretched the pro~am but ~ 
nally bec~.e so serious t~t (you are famil'.ar with ho-,~ the se~rices can 
nd a little extra money in an amergency) a little ~,:tra money ;~:as found 
d we completed a negotiation for 20 more airplanes, "~vhich ~ras roughly 
tee months more Of production. 

To pqint up t~is example--the negm%lation for the additional 20 v~'as 
Ly completed one ~.veek before a sched'<led layoff of a further 500 skilled 
3!oyees. F~u~thermore, the quant~t ~.-~ ~ of 20 ~,'as insufficient to b~'idse ~h~ 
o until the ne~v model C-I19 co~d come into production, i,b~v th~.t the 
LI9 is be~r~ning to roll, v;e have actually had to hire still another 
300 vzorkers. Again to point u~) the example--only a portion of these have 
rked for us before in spite of the prior layoffs. The result of t-'aining 
i of these emplo3rees to replace the older trained employees u'ho did not 
ne back should be exceedingly clear in relation to the 20 oercent, savm~.b"'~ 
~ug.ht out in the Joint Congressional Air Pov~er Polic~ Report° l;~re sho"u/Ld 
5 leave this example -~:ithout also Dointing out that "~nhile every possible 
~eP~ious method v.-as utilized to hold the ~orce and stretch At ~hrough one 

period betr.een the t~,':o programs, this co~£Ld not be done v:ith comlolete 
normal efficiency, and * ~ - ~ , ~ o  cost goes into the selling orice_ as start- 
up cost for the nev~" model. .~, is obvious ~..ab part of Ln_s could have 

Dn avomaed. 

Even so, the result of tl~at kind of pia~ning does not hurt the 
nufacturer so much as it hurts the taxl~Y~r and the ~7orker. ,~nu i:C the 
cker really knev: its effect, ~"e ;,,ould }-.ave a labor pressure that coztld 
~lly s~prise us. As you see, :re did lay off several thousand v~orkors 
~in~ the budget and program inconsistencies and v~ere unable to hire the 
ne ones back. Statistics vary, it's true, but in our present " -+" ±oc~ ~lon, 
ich is a very stable one, v;e only get about half of them back. 7re, the 
xpayers, have to pay for it. 

Fundamentally, the reason is, there vras no equivalent of, a long- 
nge or a five-year plan. I am f'~lly conscious of the fact that 3engross 
pmot obligate money for an ensuing Congress. But battleships are b~ilt 
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on a five-year plan. They have to be. You cannot b~aild them in ter~.s of 
one Congress..SO, in Government it cab do, by one de~H_ce Or another, 
pretty much anything i% desires. By the same token, if it is convenient , 
Government can also find a way to not do an$~bhing it doesn't v~nt to do. 
There are plenty of preceder~s or regviaaions to accomplish any useful end. 

As I say, .battleships are built on a five-year plan. In aadition~ 
the size of navies are authorized on a to~]age basis of co[~batant and 
auxiliary vessels. VCe so advised the Con}~ressional Co~]::ittee 5hat it 
should have a silt.ilar appreach to air power. Congr@ss could authorize, i£ 
i b so desired~ an over-all airframe-po~ndage basis, or even a horsepov;er 
basis for engines. But some such unit basis should be authorized other 
than an airplane quantity bP.sls because that wotfLd !end itself to the bu[7- 
ing of little trainers ~.nd smal~ craft, ~.'hen then v ; e  '~;ould be ~c.~]" into bhe 
n~mb er s racket. 

Now in looking at the ~ztua~.Lon _ is true ,~ons: eso ca~.~.ot ob!iE<:te_ 
subsequent Congresses; but a "- ,_ z~ o~;n ~,.re- v, nm.,_e Con:~ress is very mindf:.~/, o£ ......... 
rogatives, it also takes into account its o~':n i:;romises, if ~-'oo.ez?e should be 

in effect an authorized basis, and a subsequent Congress sho~fLd degart from 
" ~ -~° non~.ar opinion. "" it, it would be ~Jlnerab!e b .... o~ ~ _ . ~qey would be out to it 

• aJ- 
on lecture pl ~£orms throughout the country and on the ra,]io to defend 
themselves~ particul~miy so where it ~'as - .m~.~e. of ~+-i ~-~ defense 

The need +o&zy in aircraft ind~.~.strial ~7 ~m~-.~~ ............ = zs" for. a • five-year 
" T : L  4 . . . . .  " " plan. It does not matter whether it is d~ing war or 9eaoe. _.~ ,o~xs mn 

both cases ~,[or do i "oelieve~ if war Should come, tho.t you "'~" £0 " ' . ~ . I L L . : -  $~dSL 
vrhat :;our five-year plan s J.g~ests, An)* plan must take in be account all of 
the new ~ ~ " u~c ~oa~ surprises oecnnlcal developments. Of oo~u~se, in all ~'rars . . . . .  ~ 

v;ill occnr. Such a reason will no% ~±t- " ~ .... ~te a five-ye:%r plan. 

.... et to plan for, some- Any plan provides for industry c. Froper ~ 
thing which v~o~Id be welcomed b/ i:;~iUst~:. An additional adv~.ntage is ti~at 
s u c h  a p l a n  9 . r o v i ' L e s  a ~ r , . . m e , . , o r , ~  : ' . " IT ; . : :L : I  t h e  . f , r o c ~ m r e m e n %  o ~ . = , ~ e ~  o ~ ) e r -  

7 :~ . "~ is unli]:el-,- in such a ~l.u~,~s ...... e ares and _e~,s individual contracbs .,..- 

t h a t  indi~ddus.! cono~ acb ~,:;OLLL~ let , _o,~ ..... ~ . g i v e n  -,"~':rm or firms ~-~~:.~,-,~ 

wo~Id destroy the o-oeration of a loncer-range !)!an ::ithout mrl~ng ~:'~ 
necessar~.r adjustments. In the absence of such a pT.an, i% is eo.sD: "render 
,nroeuTement conditions and ~ - . - 7  f~rlds to ~ ~ . .  =~. ~ . . . .  . ~ . . . .  u~_ _.Ooc such " ~S~mt:kre. AS 

manufacturers, we at: ~ " "~ ~- o m ~'~ . . . .  """ =e~s~ cc'd~d have oo~.et .... n~> . l'.,n ~fnich to stabilize 
our working force and our p-~.~o o.s~ for instance, the ~ " ~  -" ~: 

4 . -  ~ .  O f  b~ ~ O ; . l ,  men ~s~ out college ::here ~.;e oou]..d say to ......... "Yes~ %he're is some 

security for 5.~ou if you .... ~'" . . . . . . .  _ come "~j_th us." Such stability is necessary 
if we are to have the •stnted ideal of a nucleus of a health"j [:~n.n-dfP.cturing 
industry on. v;hich we co~d build in an ..... ~c.~-~c-r ~e must not ~e ........ e.~o~] 

. U_..~t.O C . L ~ O C  '.~, that conce~t. It is up to the Con[~ress to put " ' -  

" ~ " " ~ ' ~  "<~ ~ ' " b  and alive to i% an& we have a n~mber o£ legislators : ~ h o  are . . . .  • ~..L . . . . .  
" . "  : ~ . "  • . 

. ' " :"  ~ u "  ~ ~ t i ~ r . t  " . . . . . .  " ; In s'~m-~.ary, ray .first noinb zsLo ~ g .... t %b.e Ser-~_ces sen,_ to 
.... " "  !l.9.VO f t f : d .  + n-i :; ~ " us, as yo~r industr~:al plant rcprc~entatives, men ,:~:~ " ~r~._n~.n~, m. 
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the subjects that you are stud)~ng, namely, industrial mobilization. Do 
not merely send to us people who know inspection, or people :vho :mo~ cur- 
rent re~ulations for procurement. Send to us people v~o also i~m.ov~the 
problems and the fundamentals of industrial mobilization planning. See if 
~ithin the Services you can do something to spread the gospel in that area. 

So far, I have not mentioned missiles. Industrial mobilization 
planning for missiles is not being very actively pursued. The:.~e are :,.~_o~ 
defensive missiles near enou.gh in the production phase that industrial 
mobilization planning should be done for them. Fortunately, ";;e have such 
a missile division. }~[e were also fortunate in having certain officers in 
the Bureau of Aeronautics ~~'ho says tbZ_s need and ~ave us a cont:.~act to do 
the ~possible: to prepare industrially for the procure_.:~ent o? a missile 
that is not yet completely designed and in being. Technically, =.;e have 
pro,gressed very far~ so that .in a ",~,zr emergency they are not too far off 
fmom tactical use, I am referring to a defensive missile for "-ntercepting 
successfully the P,-29-ty~e bomber. We believe the Russ:tans have such 
bombers, and it :night well be a very important m~m~ition of ~.~var. 

In order to meet this some~;{hat academic approach, our ~mo~ineers 
took one mid section of the missile--they picked a section that ~-~s truly 
representative--and then sat dor~'n and production-en.zineered it.. They then 
examined where the source ~ould be for the strange net; naterials~ ser~r'~ces~ 
and parts that go into it. They studied how r/e r.ro~_d build it.. Since 
there has never been a missle industry~ produetion~'~se~ it "uas n@cessary 
to set up a production concept for the missile industry. That; so far as 
~/e kne~v, had not been done. It probably ~~ould have develor~ed in an emer- 
gency because ~e have a !~ack in this cottntry of doing thin~s ~.:ith a pro- 
duction-minded type of an approach~ but I don't knov. ~ hov.- efficient such an 
emergency solution ~.~o~-Id be. 

n~ ~ merel~ r Therefore, ~shen you are thin]tin Z of airframe po'~ds, do ~-~ 
tie it to bombers, fi[~hters, trainers~ and tro.nsports. Thi~< of missiles, 
~/hich %~,~Ii undoubtedly be an important factor should :;ar come ;~ithin the 
next f~.~ years. It .-:as even a .minor factor in the East ~zr. 

Second, jet engines is a subject that deserves more t]m~e than ~..'e 
can give it today. Frar/<!y~ there are no jet engines in ]oroduction in a 
~.:artime Sense. Vfe are building a certain t[~e of jet eny~ine and it has 
taught us a lesson. For one thing, it is an expendEole jet engine. In 
designing an expen-J~ble jet en2]ine -::e 7;ere told~ "Don't use anj scarce 
materials. Don't use expensive machining processes.:' Oentlemcn, th.r.Jt, is 
the very lifeblood of jet engincs, ].~uen ,:ou say that~ you a!mcst m."~y~ 
"Don't build a jet engine." 

To our s~prise, v.~e built such an engine and it :{orks. it has to 
go tbmough only a iO--~ouracceptance test as a,Tainst a 150-ho,~" acceptance 
test for the so-celled standard jet en~ne. The design doesn't have that 
terrific problem of highly machined diffusers and blading :;hich ¢7e have 
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alv~mys assumed, aerod~,~mmically, v~as absolutely essential in order to get 
the weight ratios d~,~ in the highly develoced t}T,e of po~:.'er plant. It 
becomes~ therefore, a strange problem o£ design. But, as jet en~j_nes are 
built today, there isn't available enough cobalt~ vitalli~., and certain 
other important components for a wartime quantity procurement prog~ram. 

Most of the military air planning and thinking today is obviously 
around jet engines. Therefore~ this problem is recognized. It is a 
severe one. It has not as yet been solved. So I ~o~Id like to say that 
in plaraning today for a v~r the jet-engine problem is probabl~ the crux, 
or at least one of the most difficult, o£ all the problems, i do not 
think it is insoluble. 

• I also thir~ there "~',~s over-optLmism about jet-engine ~e~.: "~ormance 
under all conditions just as there -¢~s over-opti~.J.~, about fuel economies 
in jet engines. It too]{ years to bring the fuel economy o£ the recipro~ 
caring engine do~au a few points. !~e no~r tall.-, glibly of the jet engine as 
though, by some magic process, -,re co~'~Id solve the metallurgical problems 
involved, in addition to the many design problems such as ~.,~e had to 
encounter in the reciprocating engines. 

Next, there is another broad question to be considered--cross 
licensing of manufact~rers for ~r production. You ~:&!l not have efficien 
wartime production ~mless you have such licensing systems and procedures 
for all man~acturers. We did it in the last ~.~zr~ to a certain extent~ bu~ 
not v~ell. We had a n*&mber of different production liaison co~mmit'.;ees for 
manufacture of licensed aircraft and en~ne designs. (You know the old 
theory: the only efficient committee is the committee of one man°) So 
these cor~.,ittees, which r,'ere based on a free-enterpriSe system--~.hich, 
thank God~ we have--led to some really good Dempsey-Tunney fightsj and the: 
~'.~ere not efficient. The reason ~,n~, ~;.~ere not efficient v;as because the 
fundamental principles ~.vere not previously "~nderstood and laid do~m. This 
problem is being ~vorked on, but it needs %o be put into final form. 

There is a strange theoID ~ that oervades Government at tLmes~ it 
~vants all of the benefits of the free-enterprise system~ but it thin]cs 
that profits are urLnecessary, vrorrisome deta'.Is. They are not. I tried 
to point out earlier in this discussion that in industrial mobilization 
you must sell people on doing things in the civil econo~}j. Once you sell 
them~ they vrill go to v;ork as no ~erson ordered.~.J_ll ever go to ~:ork. 
America demonstrated the miracle o~ ~ production and yet it -.'as a fact that 
nobody had to do those things. The people ~,~nted %0 do them. ]:~ahe neace- 
time competitive manufact'~rers ,;ant to have and to grant such licenses in 
~',rartime~ don~t drive them into it. The only .va F you can do it is to recoo ~- 
nize that some profit is due the man :.vho designed and m~veat through the 
initial period o£ the development o£ the article that ~.~e are i~ovr going to 
have manufactured, perhaps by his competitor. Don't call such a license 
fee illegal. DonTt call it unethical. Dcn't say he sho<~d not yet any 
recognition for it, He does not need much recognition, but he needs some. 
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~y suggestion was that contracts for development--and p~:rtic:~larly 
:ow that the field of ordnance is much broader than it was orici.:~s3.1y--be, 
_n large measure~ olaced v&th the peacetime industry i:: such a way that 
~hey are not merely sporadic but so that they pro~_de certain civil indus- 
mial units that ~:muld be "in being" to sup:?lement ~:-o~m arsena!~. T?:is 
~lan is designed not to do a:,~y with the arsenals, but, rather~ to provide 
.n element of competition with them in ordnance development. The Govern- 
~ent is at the present time engazed in pushing this policy. A&::iral /[ussey 
~ad called my attention to the fact that it was a definite policy ~ .... ~l u er 

his :;~r to bui.~.d a civil peacetime ordnanoe indust~,- that we lacked in 
ntering %7orld %Vat IIo 

QL~STION~q: I: third:, sir, it is a fixed policy that as long as 
engross gives us an~r money we should svend all we can on the oubside. If 
ou donTt have much to spend~ natural_y you cannot afford to do it beyond 
certain point. As long as they :,'iLl ]-eep us going, that :vould be the 

umber one aim. 

:~,~q. WARD: t,bw to an~.Ter your question, if I can. 

I think you kn~;t al]. the Services have a problem before them ~.,ith 
espect to the theory that an officer shotT:d not on).y be a gent!oman by 
:t of Congress, but he should also be proficient in every aspect of i~s 
rm or Service. Hov,~ever~ with respect to higi~ly speei&!ized fields, such 
s electronics or atomic ener~, the Services must send officers bacl~ to 
~'hool for special training or obtain them from civil life. The:e are a 
hmited number of individuals who can qualify in such fields. Relatively~ 
believe a very good job is being d0ne. I ".ras ve~ much impressed by the 
?preach used at the Air University for instance. 

Let's take radar or atomic ener~: for an example. I think you 
~uld agree :~th me that the question then practically answers itself. 
the average officer competent to ,:~>'o to Oak Ridge or to Los Alamos to 

~pervise the development of atomic :reapons? I think you ~;ill ag:.~ee that 
needs to be a specialist for the perfo:~,ance of such a task. 

QDZSTIOI,,~R: Yes he does, if he is ~o~-,-b"~ to do it. ~_~ he is 
~pable of absorbing the infor:..:ation, he is o~oqng- to need it. ,~-:-~ cer- 
tinly Won't have it beforehand. 

I,:~. V:~RD: Ri~:t here I would like to make a statement for the 
mord. In the Armed Services, as I, persona~_y~ have observed in. tEis 
~tmtrT-, there are men cawable of anything. So you do have such ~eople 
~ailable. Some are already being educated in institutions in such s~So - 
~cts as atomic physics. Those men ard competent but they, in my opinion, 
:come specialists by the very nature of this special experience :?hich all 
'fleers cannot get and for which m:[ny could not qualify. So that ::ith 
Le grov.±ng interest in these different tcc}:nical fields you arc homnd to 
~me up v&th specialized officers. They have already been developed 
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through the experiments conducted at Bil~ini, Eniwetok, and in various othe 
areas. 

I think there should also be specialists in mobilization p!ar~ning 
in the Army and Na-~/. I l~ow a certain very fine officer, with whom I ha~ 
dealt in the Air Force, and for whom I have the deepest respect, who, whet. 
he was assigned to mobilization planning became sick at the prospect and 
finally asked to be shifte'd; he was. In other words, it was cempletely o~ 
of his field and scope. He did not feel happy in it; and rightl~ so. His 
work~ although just as important, had been in an entirely different area. 

I think your question is going to answer itself. Industry has had 
to answer it. We do not have, in industry, people ~:ho can do everything. 
For instance, a man comes up to be treasurer; but first he learns finance. 
He learns how to become a specialist in his field. You are going to have, 
if the Hoover Comnission reconm~endations are cs~ried out, very strong • 

~' - . ~" ~ ~ tO comptroller-general departments in Army, -.a~., and Air They are oo .... ~. 
require officers who have had the proper instructLon. "Dut~" you say, 
"there are no subjects preparing an officer as a com:~trol!er ger.eral.'~ He 
should be an accounting speci&list. That automatically defines the Droble 
Such situations come about in a process of evolution. Y am not ~.~.se enou~ 
to tell you how extensively the process sho~,~!d be accelerated. I am only 
saying that, from where I sit, i see the need for special training and it 
is coming about. (See note on page 27.) 

QL~STION: ily question, sir~ is this: The Aeronautical Coordi- 
nating Cor~nittee, or whatever you call it, had to ~Zo back and ~jet those 
figures from the aircraft 'industrY. ~f:mt was the basis for the Stanford 
Study? Just how did St,~_uford go about getting those figures? 

},~. V'~RD: Stap2ord ~,as o~iven a contract and ~.,as given funds. It 
then sent its representatives, ~.'ho were specialists (so stated) in finance 
and industrial management, into every one of the p~_ncipal aircraft plants 
not only once but several times. In the course of the study, the repre- 
sentatives made rather e~tensive investigations, took copious notes, and 
listened to all of otu ~ various views, ~.~hich~ I ass~'~e you~ are various. 
They took the infor.~tion back, applied the t~,qoe of analysis one gets at 
the Harvard Graduate School of Business Ad~'.inistratien, or any of the 
~uiversities similarly equipped, and out of that ",~orked up their recom- 
mendati ons. 

Now they did &ssume--I ~ant to repeat "ass,~-ac:'--thcre would not be 
manpower shortages; that there 4/~'ould not be any taking away from industry 
of its key executives, engineers, and staff men, as occurred in Vforld V, iar 
II. They assumed that there would not be a shortage of components~ or 

. That '- o ' ,~ materials, or .facilities~ ~.~hich I think is naive ~ =-a~ never map~ened 

The report discussed only airframes; ho~.~ever, they intend to pro- 
sent another report on engines. B~i until it gets over into th(~ fie.!d of 
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radar, serve mecha~isms, and some of these other ~musua! things, it really 
won,t be a complete study. 

I t~&nk another very valuable contribution to preparedness think- 
ing is the fact that the Air Coordinating Committee says for the first 
time that the Joint Chiefs of Staff no~.~ have an "authoritative study', sho~- 
-no ~ ~ the degree to which the aircraft indust~g can accelerate its produc- 
tion if given the proper gover~:~ental environment. The ACC fu~%her states 
that, in accordance ""'-'~ ~ ~'" ,,z~. its joint s~rate~!c plan, within o~q .... ~,~r t',vo to t~',o., 
and a half years the indust~ ,~ ~;il! have met the requirements of that stra- 
tegic plan. (~bte that as against the five-year 19eriod for Uior!d Lrar If.) 
Of course, this is only a study. 

I would like, if I may, to drav~ one more curve fo-r you ou this 
subject. (~qr. T~ard returned to the board.) []~e Till ass~.~e the aircrax% 
industry trebles in site per year. If you T,5.11 take any one of those 
starting figures--say, hO million pounds--you can see ~,'hen production of a 
given poundage can be reached in a Wen period of time. %o'c, start "~'#~th 
3h million pounds, then take 25 million pou~nds, and go on dovm to 18 mil- 
lion potmds, ~/¢here ~re Y,,ere in '~ ,a~_o curve. You 19u~, and draw the s~me ~ ~-: 
are going to be staggered by the difference it makes in terms of meeting 
the requirements of a strategic plan in a given number of years. 

All I am sa}~ng, gentlemen, is that n'hen you are dealing with a 
curve in ~,,~ich you treble in size per year, the platform from which you 
start becomes very ~ital. A fe~;, ~ million pounds difference in that plat- 
form becomes a tremendous nmmber of millions of pounds in tn~o or t[~'ee 
years. All you have to do is treble the difference per year. 

So you see the exactness "::ith ~':hich the original platfo~z,~ must be 
determined if you are to satisfy a logistic need in time. But once you 
start tapering that platform on the do~.mside, as r;as unfortun:~tely done in 
the recent budgets, you are going to put the co~ntryls defense in jeopardy 
because there is no eo~ntorFart in goverr~nent arsenals for the ][:rivate 
aircraft industry. The same holds for certain other industries. 

COLO~[EL ~i0E}F~--~: ~.[r. ~,:!ard, on behalf of tb:~ Co].!e~:e, ~. thank you 
for a very instructive tsik. lTe all enjoyed it and got ~. lot o:[" do~:~-to- 
earth information. 

}~. I;~RD: And r, '~,.-~ I thar/c t!'is audience for being so ~'p~_~en~ 
tDmough such a long talk. 

I also want to congratulate this College on its 25 years of being 
the Industrial College. I have been an adviser, l think, for 3.5 years and 
it has been a sotu~ce of great gratification, ~_~r., ugh those ~;ears, to see 
the increase in stat'~re of the 7~ ~ Co~.~eoe ano. its graduates in the :,~-art. they 
are playing. 

hDTE: Part of this lecture is incorporated in an Appendfi~: J:hich :vill not 
be reproduced and is filed in the classified section of the Librars,, 
IC~tF. 
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