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CAPTAIN YTORTHIXGTON: The speaker this morning is Colonel Shepard. 
He received the degree of bachelor of science in aeronautical engineer- 
ing at Alabama Polytechnic Institute in 1.934. He is a graduate of the 
Air Corps Primary Flying School, the Air Corps Advanced Flying School, 
and the Air Corps Pursuit Course. He is rated a command pilot. 

In 1934 he became a flying cadet and served in this capacity until 
October 1936. In 1938 he ITas appointed second lieutenant in the Air 
Corps and advanced through the various grades to his present rank. 

Colonel Shepard at the present time is Chief of the Procurement 
Division, Air Materiel Command. I-1is subject, "Air Forces Production 
Problems." I take pleasure in introducing,Colonel Shepard. 

\ 
COLONEL SREPARD: 

with you today. 
I want to say it is a real-pleasure to be here 

I see some rather familiar faces,.at least a half-dozen 
of whom are about as familiar with this production problem as I 51111~ 

I think that in an effort to discuss the problem I had better con- 
fine myself to the basic principle s and not try to go into too much 
detail because, as is well known, the subject is a rather complicated 
and lengthy one. 

, 
It seems that the proper approach to the problem would be to define, 

in general, the classes of problems which confront the industry--I want 
to be sure to make the point that it is the industry that has the 
problems. Ve in soldier suits and sailor suits think we have the problem 
but, in the final analysis, 
has the headaches. 

it is the man who has to produce who really 

. 
But-I thought we would go briefly into the general classes of 

problems, describe the difficulties that we had in connection with those 
problems in the last v?ar and some of the means vshich were used to obviate 
them; then talk about*what we are roi.n:~ to do for the future'if we ever 
have to expand again. We all hope Be :aill not,',of course, but we think 
we have learned something from the last war. 
indicate 

Therefore, we are going to 
, generally, our basic approach to the next mobilization problem 

and try to point out how we wi.1' 
in the last war. 

I offset the difficulties we experienced 
.hnd finally, just so that this ~511ibe other than a 

one-sided problem, I want to leave with you a problem, a rather real 
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problem, which is facing us at this .time and ask your indulgence in 
thinking about this problem a little bit. If you should have any ideas 
on it, why, submit them to us at a later date. 

I guess it would be unwise to discuss the production problems with- 
out giving you at least a bird's-eye view of what we mean when we talk 
about industrial expansion. I have just picked at random some basic 
figures from what we call the prewar period, the peak war period, and 
@-iat we anticipate in the postwar period 
willing. (Laughter) 

-God and the Republicans being 

I have.selected as the first year, 1939. It reallyrras not prewar, 
but we had educational orders at that time and production had really 
begun, to 2 certain degree. Our reser+e figures indicate that at that 
time--I am talking'purely about military airframes--we produced some t;rao 
thousand airplanes, T;reighing approximately eight million pounds. An area 
of some ten million square feetx-as used to produce those airframes and 
the labor employed was, roughly, fifty thousand people. 

Against that prewar figure;, we reached a peak in 1944 of about 
ninety-three,thousand airplanes, weighing approximately nine hundred 
sixty-two million pounds. These ;:rore produced in roughly one hundred and 
nine million square'feet-of floor space, by roughly two million people. 
I want to point out, too, that the two million people employed during 
that5period include those who were engaged in the manufacture of component 
and vendor items and all. of the little gadgets and gimmicks that go fnto 
the airplane, 

Looking into the crystal-ball for our so-called postwar period, I 
have selected 1949, which we are not too firm on at~the homer&, of 
course, because the airplanes produced in 1949 will, by'and large, come 
out of fiscal year 1948 funds. If anyof you gentlemen, .in either 
Service, can tell me what the 1948 funds are going to,look like 9 it.wi11 
be most helpful. I, for one, am scared to guess. But we do have, as I 
say from the crystal-ball, an.estime.te that llre will again build approxi- 
mately two thousand airplanes, 't:reighing about nine million pounds.' T.?!e 
will use approximately twenty million square'feet of floor area and 
about one hundred thousand people vill. be employed. ' 

Now I think a significant thing in our estimate of those figures is 
the fact that we mill be using about twice the floor area we used‘during 
the prewar period and about twice as many people. You only have.to talk 
to a few industrialists to find out why it takes twice as mar-q people to 
produce things now as it'did during the TET, Well; so much for the scope 
of the expansion problem, past and future. 

As we get into the general classes of production'oroblems, 
are experienced in attaining peak production, vW.have &5se 

since you 
four general 



categories of these probleins. The first one is material shortages, which 
may be basic raw materials or they'may be the fabricated materials; such 
things as sheet aluminum, forgings, castings, and things of that nature. 
They are all real shortages and real problems in expanding production. 

The second category is that o f equipment and facility shortages. 
Equipment,. there, 'can be the basic machine tools, or other production 
equipment; the tooling itself. The facility shortages devolve into 
plants themselves, either specialized or converted plants. 

The -third category concerns manpower-shortages which, of course, 
limited production, in the final analysis, in the last war; manpower 
shortages both inthe number of warm bodies required and.in the.number of 
technically-trained'personnel as well. 

Finally, and probably the most prevalent of the production :problems 
are classified under the heading of Planning and Operational Inadequacies. 
Those- are pretty big words. They leave lots of room for maneuvering.,on 

'the part of both the military and industry. But I might say that the 
*,production difficulties which are characterized under the heading of 
Planning and Operational Inadequacies are, and were, both military 'and 
industrial. . 

In talking about eac$ of the general classes of shortages separately, 
I would like to cover rather quickly the examples of these shortages in 
the last year and the means which we used in an effort to correct them, 
because I feel me ought to devote more time and attention to how we are 
going to take care of these'problems if -vre ever have to expand again. 

On the subject of materials in the l&A war, you all know the dif- 
ficulties we had with basic materials, aluminum being the prize example. 
That is particularly interestin g to me because I am in the airplane 
business and you do not build airplanes irithout aluminum. The basic 
aluminum producers-in the last war Trere persuaded to expand rather 
rapidly. They did, finally, a rather marvelous job of boosting the pro- 

:duction to peak rates which Trere not previously believed to be possible. 
. 

in the,meantime, however, those who were concerned with obtaining 
the matetial with which to fight the war tried substitutes. .The most 
classic example of our experience in this connection was the famous 
spkuce-goose, otherwi,se known as the C-75, into'i-shich we: poured con- 
siderable money, and which had a sudden ending, 

The attempt to control materials, generally, during the war lv,as:', 
undertaken by the -'Tar Production Board through the Aircraft Scheduling 
Unit. The combined services did an excellent job of allocating that . 
which was available. But I want to point out that for a lang,.long.: 
time an in,sufficient supply was available and materials continued. to be 
a production pf'roblem throughout the major part of our industrial-,expansion 



period, Quite obviously, the Aircraft Scheduling Unit could only perform 
its mission through the use of priorities, which were agreed upon between 

*the 8ervices. 
r ~ 

In the category of equipment a,$.-facility shortages, we had many 
examples. The first and foremost was the lack of machine tools which 
were needed in the beginning of the expansion period., A close~second to 
that was the lack of sources.for production equipent, tooling, and such* 
That bottleneck v&s overcome, gradually. 

Specific examples of the equipment shortages which were encountered 
were simple little items like the fuel-inj>ection pump for the R-3350 
engine, It is popular with me because we had the job of getting the 
B-29's out under a rather stringent deadline. No sooner had ne gotten them 
out when we found this operational defect in the induction fuel. People 
did not want to fly that airplane. It was soon discovered that fuel 
distribution in the engine could be improved with fuel injection. That 
immediately precipitated a requirement for some two hundred thirty-odd of 
t'ne fanciest precision grinders that'you or anybody else ever heard of, 
Tie were told they could not be built, were not required, and so on and so 
forth* But that is a rather crucial milestone I would say, in the pro- 
duction of the B-29 airplane. It was solved only after the grinders were 
built and delivered. 

In the matter of facility shortages, I think it is useless to go 
into that. You all know the plant expansion that had to be undertaken at 

'Government expense and through the R. F. C. i suppose the most'colossal 
of all examples is Ford!s Kllow Run plant. 

Again, in the case of equipment and facility shortages during the 
period when there was an insufficient supply, it was only through the use ., 
of priorities, agreed upon betiyeen the Serviceg, that we were able to 
permit first things to come first, . 

l . 

Under the third tiategory, the manpower shortages, you heard'ifie say a 
few moments ago-that this was really the one item that limited the 
industrial effort'during the war, That is not my own personal observation 
-well, not alone my personal observation. There are many others who feel 
that we coulde produced to a considerably greater extent, first, if 
there hadbeen a requirement for greater production; second:, if we had 
had the.,technical skills that were required; and, third, ultimately, if 
we had had more T:arm bodie,s* lT.Te were particularly handicapped in many 
places by both the lack of .warm bodies and the lack of technically- 
trained personnel* 

To give you a couple ,of examples in that category, let us take the 
B-29 plant--I hope you will pardon me when I keep referring to the . 
examples taken from the Air Forces Production Program during the ear, but 
obviously that is the nne with lvhich I am most familiar, It is not an 
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attempt, in any way, to advertise the Air Forces or our production 
program. 

An example of this situation is the Boeing Plant No, 2 at VJichita, 
which was established to build thirty B-29's a month. That was using the 
limited manpower available in the Wichita area, supposedly on a one-shift 
basis.' VJe found that by just introducing additional manpower into 
W'ichita, the production went first to fifty then to sixty and then to 
seventy-five and then finally to one hundred, without increasing the 
facilities at all and increasing the' production equipment to just a minor 
degree. I believe we could have built many more airplanes in IVichita had 
we had additional personnel and had the need existed. By the time we 
reached a hundred a month at Wichita', we did not need any more. We had 
more B-29Ps than we could use, 

An example of the lack of skilled personnel was the famous' Sortie and 
Bell Aircraft Company in Central Georgia. Mr. Bell was persuaded to go 
there and undertake the manufacture of B-29's, He was told he could not 
dare move any of his technically-trained personnel from the Buffalo area* 
Nor could he proselyte on other areas. So,he went among the cotton- 
pickers and did a good job of building the B+9!s. The production problem 
most prevalent in that facility'was the lack of technically-trained 
personnela As a result of:itl~a%,.t.hey were::sifiuw getting underway. 

I 
Manpower problems, again, were solved through priorities: The man 

who had the most urgent prgblem, or who was the fastest talker, was the 
man who had %anporwer; :. ,, . 

'The final Gategory of prdduction"prbblems in the last War, that of' 
planning~and operational inndequacie's, 'has, many examples,of, I will say, 
military and industrinl ineptiitudes; ?J& %ho are in the militnry service 
will alwaysdefend to our dying day the need for flexibility in, our:,pro- 
ductfon p$ograms, V?e realize as we find RO need tiider prot&tion for. our 
long-range bombers ahd'as we find ae have a Battle of the Bulge, and 
things of,that kitid, that we have to adjust our production rather rapidly 
'in o2de.r to meetthe impending st,rategic and ta+cal situation. * / ., . . 

On the, other hand, perhaps the lack'of experience might have. 
contributed to some of these variationi in our &%duction programs* It is 
for that purnose that you and many other people .aro looking.ahea@ to 
another possible expansion. In so far ~as"indus.t,~~ P's concerned, I am 
sure that most. of you encountmed PLum~rous q&C asion&'on which there was 
lots of a&t&on but no organization, no $lar+ig.':We found facilities 
justgoing &ound and around;like'in.& squirrel-c'age; at wl1ic.h time we 
usuallyX&tempted to assist, upon request, by 'loaning either qualified 
~~~rsorii?el~ffrom.other industries, or o%her facilities, or by introducing 
experienced personnel from the mili-'kry services. into the plants to 

':,straighten out their problems. 

,: 
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Those problems were, by and large, the materials-ordering problems, 
the production-control problems, the quality difficulties, in wh4.ch an 
attempt was made to inspect quality in the articles. Those of you who 
have' ever had to build anything realize you cannot inspect quality into 
articles; You have got to build it into them. 

Those are examples of some of the problems in that category, which I 
do not think we ought to-elaborate on by naming names and facilities. I 
think the country at large was !in the same boat on those subjects. There- 
fore, we 1;:ould do anyone an injustice if we attempted to point out specific 
cases Q 

1 
~:JeXl.., so much for the last iTJar. Ye were pretty proud of the last 

war's industrial expansion record. -We were pretty-proud of vhat industry 
did in the may of production for us, no'c6rithstanding these production 
problems. But those of you who TJere pretty close to the picture realize 
that last year's -icar record ~;~ill never do in the future, any more than the 
Battle of Gettysburg would.help the landings at Normandy. So we are 

.looking ahead to try to anticipate the problems for the next expansion. 
'7e are trying very hard to refrain.from considering only these general 
categories that we have expericnced,in the past. Unfortunately, it is' 
rather difficult to ascertain the type of .problem you will-face with super- 
sonic planes and guided miSss,il,esV. ,.+ -'l.d tb.inlg,s of like nature, when we talk 
of ranges of five, ten, foarte&n'or ?&een thousand miles. 

I 

But we cannot even get the long-haired kesearchers and the engineers 
to tell us what the gimS&s are going to look like‘ Ve cannot get those 
details at this early date. But we ~91 be looking ahead constantly, 
And yet probably one of the be'st,.indii:ations that'ne will have continued 
production problems-,lies in:the fact that the complexity of this gadgetry 
is increasing daily, as exemplified by the 'fact that experimental airplanes 
which yre used to get for around $25.00 a pound are noVT selling for a 
paltry $250000 a pound. One'of the major reasons is because they are so 
complicated. i am convinced, after this last little'swing to the Vest 
Coast where I had an opportunity to look at some of our'experimental 
models, you have tom put on a football suit and a crash helmet just to got 
into the cockpit of the thing. That, alone, suggests we must look ahead 
to the future in trying'to tmprove on our method of both anticipating and 
working out these-'production problems. ~. 

Our general plan has probably been prdsented to you before this time 
in the form of a description of our approach'to'the industri.al-planning 
problem. We had.our production business &u.-t at XWght Field, but'fifty 
per cent of our production-business is concerned with possible eXp5ns'ion; 
of production. So we have , in an effort' to* organize our thinking, 'al&in 
taken industry into our confidence* T:Te have asked :industrJ, through what 
we call our Phase One Industrial Planning Contra&s, to tell us what we 
ought to buy in the way in industrial planning. Fe picked about t%enty or 



twenty-five of the leading manufacturers of the country. The Navy did 
likewise. Ve collaborated so that we would not overlap. 

., ” Ve have been, told now what industryVthinks.we ought to buy in the 
way .of industrial planning. ' 

1% have reached*the point now vrhere vse are ready to enter our second 
phase of industrial planning, and that is to purchase the actual detailed 
expansion plans of the specific commoditie, @ y;re mill want when we mobilize 
the next time. From the industrial point of vier,r and from our point of 
view that is the only way you can ever hope to cope'with production 
problems--talk about specific items, specific rates, and to pay for the 
planning that has to be done in advance. 

Those are'our ?hnse !Ero.production Flanning contracts. Those are the 
ones that :-re are on the threshold of executing at the present time. Those 
plans probably i:ill not go into great detail because, as I mentioned a 
moment ago, ‘G:'e are not too sure of the configuration of some of the 
gadgetry, although our planning is close enough to our noses--and I just 
don't mean my nose--so that i-re do have a reasonable idea of what we are 
talking about. But our specifications sre'not yat:dctailed enough to 
assure that we can go, doy"n to the last nut', ,.bolt, screw, and vsasher-on 
that particular item, or the subcontractors of that pcLrticular item, 
because just the nature of the beast alone v~ill.cequire engineering 
changes which T;Jould nullify a lot of work in that direction. 

Ye agreed pretty veil ;Cth 
these detailed plans GSch will 
production problems, must be of 
detailed to .do these things: 

i1-:?ustr~~thst the 'actual 
overcome, we think, to a 
a fairly general nature, 

purchase of 
great degree our 
but sufficiently 
: . 

1Ye have agreed they have to be detailed enough to show possible 
material shortages. % havo got to be able to accumulate from our bills 
of material the total quantities of the basic metals required, basic 
items required; provide sufficient capacity to do that and, if necessary, 

, stockpile. That is a pretty,&Z,l-organized effort, as you know, through 
the Army =and Navy Munitions Board. " 

. 

. 

Our plans must also be detailed enough to indicate the amount of pro- 
duction equipment that r:ril.l be required and the specific facilities which 
will be required. Once yTe,buy Yflese detailed plans and add up the cumu- 
lative requirements for all the items ??e are talkjng about, we ~111 then 
allocate from,thesc reserves of gonornl-purpose machine tools to specific 
manufacturers, for specific jobs, the, production,equipmont that they mill 
need. At least iri the beginning it will not be enough, but it ?-Till help 
thcm,get started. 

X3 will als 0 allocate through our. own prior allocation from the 
Army and Navy Munitions Bo&d . : , the industrial capacity and facilities 

1 

s 
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around the country, both the Government-owned plants and the converted 
plants which we hope to be able TV) plan on. 

The plans that sre buy will be detailed enough to accumulate the man- 
power requirements, both overall and by specialties, such as cornmunica- 
tions specialists, electrical specialists, and so on. If it develops 
that the combined services require more manpower than is available in the 
COlvlnt~J, I am sure y- Sie cLan reasonably expect the Army and Navy &nitions 
Board again to indicate priorities r;rhich ?;rill permit us specifically to 
earmark manpoTTer for the next expansion program, 

Finally, the operational and planning difficulties which beset us to 
suchsa great extent in the last war should be overcome toga great degree 
by these plans themselves. So v;e feel that, first of all, if we do these 
things ne vKl.1 have bitten off quite a large chunk. If vre do these things 
ve will certainly have made considerable progress in our effort to over- 
come our production problems. 

It would be useless, I .think, to undertake, a program of that magni- 
tude tiithout attempting to corral all of the.brains in th&,co,untry, both 
~industrial and military. It is with that purpose in mind that I would 
like today to give you the problem that is confronting us, as one of the 
Services, at the moment. You heard me say that we are trying to antici- 
pate our industrial mobilization problems through our detailed industrial 
plans and that we had to pay for those plans. We have also attempted to 
rrpeg'l the market, so to speak--the .peacotime market--so that the expansion 
problem will not be so great as it was in the last roars 

I think t'nnt if you will permit me to dra:J a rough sketch on the 
board I can give you a better pict-ze --not from an artistic standpoint, 
but perhaps from a. schematic standpoint--than I could with ::Tordso 

(Drawing a chart on the board) :: 
.I 1 

'If we plot the requirement for airframe production in pounds against 
time, I think I can show you prett;r graphically T&at WC are shooting at. 
Let,us take a relatively 10~ pencetirn2 production of airframes. FJovs if we 
put the figures in, l:Jhy it Vould-look something like this. "?Je are knock- 
ing along here (indicating), as TE say in the Air Forces, fat, dumb and 
happy, and not Trorrying c&out a thing. To have got a rather 107~ level of 
peacetime production. I think it is going to be around nine million 
pounds a year.. Vc hope to peg the market so that qzhen ITe got ready to 
expand that production to our v:artime requirements we won't have&to sort 
of lift oursolves by our bootstraps for a long time.' 

I'guess you all have heard of this famous Air Coordinating Committee 
report of over a year ago which said.Trc.are going to peg.the market at _ 
some three thousand airframes a year, amounting to a substantial weight, 
and that would permit us to expand production rapidly. 



So, again; we are charging along here at this pegged market which we 
think is of about. that order. 7c have got Ibo hit a peak requirement for 
mobilization purposes which looks about like that. (Indicating) Actually, 
my scale is a little wrong here because the expansion is one hundred 
times the peacetime monthly rate, based on some rather nebulous figures 
at the 'present time. 

All of a sudden, along comes D-Day. Vo hope that by the employment 
of the pegged market and by the purchasing of detailed expansion plans to 
be able not only to start from what we will call a relatively high posi-tion 
but to have a fairly steep production curve vrhich would take off, more or 
less, in that direction (indicating). Eow I will put some reference lines 
on here (putting in lines) so it would look something like that. 

'VJhile 'we are trying to do that we find tinat the requirement, which 
has been handed dovm'to us by the folks who are going to try to throw 
materiel into combat, looks something like this (indicating). And if we 
mark that Requirement" and this V?ossibleft we mill find we have's pretty 
healthy gap in there that needs to be close; up. But, understand, that 
gap will probably exist even though >-Je pe g the market and even though we 
have these detailed plans prepared in advance, which will allow this slope 
to be 'a.fairly steep curve. That is what 'c7e T::ant to do, * 

I -irant to show you what is happening at the moment. JVe have not 
pegged the market. It was a swell idea, but it cost a Jot of money. So 
VP.? find ourselves heading right back for the cellar, just like vse i-;ere 
prior to the last war. % are not saying that that is the wrong answer. 
YJe are taxpayers lik= L everybody else and we certainly have to recognize 
v:hat the peacetime economy of this country can stand and act accordingly. 

But the fact remains me are not pegging the market at the moment. 
The thing,s ne thought necessary in order to peg the market are not 
happening, dollar&se or budgetwise. So our production has dropped down 
a little bit. Ye have sort of cooked along there on the back burner only. 
The ,requircment is still r-ray up in the ether, We have been told to do 
all of our industrial planning on the premise we would have absolutely no 
-;sarning of the outbreak of hosti?.'.tic::. So, again, vre are going to be 
rocking along here fat, dumb and hapw -r-Then the whole thing starts, 

But y7.e have a rather complicated production problem there. 
let us take D-Day, out here (indicating). 

Again, 
7e are nay do:m at the bottom 

of this production yap. Requirements is still way up in ti?e stratosphere. 
The requirement still looks the same. It is not'tpo far off'of our 
planning factbrs and -yet production, because it starts so low, is not 
going to build up with that nice steep curve; for one reason because the 
lower your productive'rate is during peacetime, the'slower getting 
started you are, Now, in general, that is explained by the fact that 
when you buy thirteen of this and thirty @'that, the manufacturer 
obviously has to build the articles by hand,.to a great extent. His 
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production breakdown of that article he is building is not, shall we say, 
as diversified as it would be if he had to build's lot of them. He might 
build an airplane and build the wing right on it, for example; or he 
might build the wing in some other shop. %en you get into mass-produc- 
tion jobs, he might break the wing into thirty-five different pieces and 
have thirty-five different people building those pieces. . 

So, by and large, the explanation for your inability to pick your- 
self up by your bootstraps rapidly from the low level is because of the 
necessity for the largely increased number of breakdowns of the‘ item you 
are going to build. That takes time. 

This curve (indicating) is not going up very steeply; it starts out 
very slowly. Then, :vhcn me go out here (indicating), it colleots- . 
momentum. In this particular phase of the program we must assume, too, 
that it costs a lot of money to buy these detailed expansion plans. tid 
the way things look now, we are not going to get that amount of money; so 
wz are not going to buy-as.many of those detailed plans as we thought ne 
would. For that reason, that slope (indicating) is not going to be as 
steep as v:e had hoped it TTould bc. 

This is a realistic picture of rrhat is happening right now, This 
sido is "Requirement Versus Possible Production". It looks like there is 
quite a lot of area betv;een the ti~o lines. All that means is that your 
war is not run on schedule very :~ll 2nd it may be quite a handicap. 

- 
Ny point is, lct,us be practical about this thinga If-this is all we 

are going to be able to afford in this country !in peacetime, let us be 
realistic and accept it and find out ha;: to use the actual conditions to 
the best advantage possible in order to accomplish r:hat3e are tryin'g to ' 
do. In other words, if we have fixed here, (indicating), by appropriations, 
the level of our peacetime production--L.- qnd I vant to point out there, that 
the military appropriations Ml1 carry the brunt of the peacetime.produc- 
tion, because the aircraft manufacturers have all told rn? aithin the last 
three weeks that-nov; they certainly wcro over-optimistic about commercial 
markets; in fact, there aren't any commercial markets for a-lot of the 
biggest producers+ They ,are all standing around and saying, '*You are the 
peacetime production.r' 

/ If,that is all it is going to amount to and that.is as steep as we 
can make' the slope because v{e,.da not have' enough money to buy the detailed 
plans that will enable us to pick up,that slope at 'a steep rate, that 
actually poses our problem. ?e ,have got to be here (indicating) to meet 
the requirements of's tactical and strategic.situation. 1'e can only go 
along that route. -' 

._ 
Wm the problem I wantto put before you ali--I hope you come, up with 

some,helpful suggestions as to.how to do this--is, ,h&y do you accomplish 
this?..Row do-you-get started back there (indicating) when D-Ray .is. going 
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to be up here' (indfcating)? There are many angles to it, One of the 
suggestions'-& that the few dollars we get for industrial planning might 
well be deployed in political rather than industrial fields. 

Thit"is all I have to say on the subject. I will be glad to answer 
any questions I can. 

: .. (Appl,iu~e ) 

".bA+TAti ??ORTHINGTON: The meeting is now open to questions. 

A STUDENT OFFICER: You said it llrill take a hundred thousand people 
to do the job in 1849. You inferred the reason was that the aircraft 
people find their personnel do not do as,much work these days. During 
the war one man, through mass production, produced approximately four 
times as much work. You cannot do that today unless you are going to, 
carry high overhead; unless you are going to build up your know-hpr and 
keep it up. Certainly,you are not going to uso that many more people to 
do the job. ' .,. '. ,, . " , 

COLONEL SHEPARD: ?7e are not going to carry high overheads.. Industry 
but that is a pretty quick way to go out of business. 

. . ., 
A STUDENT OFFICER: What I am getting at is, are you considering 
production in your planning? Are you thinking of this thing in a 3 

mass-production vsay,.that is, the pilot lines so they canbe taken over 
by mass-production? Or are i;'c going back to building airplanes by hand? 

COI,ONZJ, SilEPARD: You.are going to build them by'hand' if you don't 
have enough money to pay .for the pilot-line grodudtion-'met??od. T cap 
give you a" 'couple of exemplos. Reform I get into that, however, I would 
like to clarify your'question about the people required in,1?49. 

That is not an expansion period. That is ' a peacetime period of hand- 
building, do you sea, That is y:hy, unless something happens to labor 
which has not happened to date, it is going to take many times the number 
of people it took before the war to do the same job. Nova i.? is not 
common only to i&e aircraft industry, but I have talked to the executives 
in the automotive industry as well and they find it has taken twice as 
many people to build the same number of cars now as it did prior to the 
war, 

A STUDENT OFFICER': As would be needed at the height of tho war? 

. COLONSL SHIPARD: Twice as many, I 

A STUDENT OFFICER: w point is that during wartime most men did 
four times as much work lsjr the mass-production m&hod. In peacetime, if 
you use fifty thousand men you should be able to do it better. 
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COLONEL SHEPARD: Finef On that yardstick, sure. It takes eight 
times as many people to do the work that was done using mass-production 
aids in wartime. 

A STUDENT OFFICER: The reai question is this: Are we going to keep 
some idea of mass production in mind? 

COLONEL SRERARD: Surol We have sot to keep the idea o.f mass produc- 
tion, But you,,have also got to get the best possible utilizati~on of the 
dollars available and the dollars available are certainly meager at the 
moment. 

Let us take-propeller blades for an example. We al1 had a terrible 
time with propeller blades in the last war. Aerodynamically, they were 
simple; production&se they~were a terrific headache because they went 
from seven feet, eight feet, nine feet to eighteen or nineteen feet. The 
B-36 has a nineteen-foot propeller. They have production problems that 
can only be solved in wartime if I-,X anticipate thorn and pay for them in 
peacetime, Ve are paying a manufacturer no;ir, namely, Al 0. Smith, @ho is 
probably the best metal-?;;orking outfit in the whole country for that 
particular type of operation, to build into a predetermined aerodynamically- 
designed blade the producibility we would have to have if we had to build 
a lot of big propellers, .I ; : a' 
A A STUDENT OFFICER: In other words, it is still in the basic.th&iking. 

COLONEL SHEPATLn: Oh, definitely. It is a specific example to show 
you a part of our basic thinking. 

Butnow let'us take the S-36 airplane itself. I cam not saying these 
are all the facts about'tho D-36, but I am using'it as an example,. Take 
the B-35, We are buying thirteen service-test airplanes. i7e cannot pay 
the price of those thirteen B-35’s for the complete production breakdowns 
and the corresponding pilot-line, tools, snd tooling which would permit 
building five hundred or a thousand of those a month because the cost 
would far exceed our budgetary appropriations in peacetime. 

Now we are, in cases like that; budgeting separately the item of in- 
dustrial olanning.- We fully expect, as a result of our Phase Two detailed 
mobilization plans, to get from the manufacturer an estimate of how many 
dollars it would take to do this complete breakdown and to build the 
pilot-line tooling. Then we will. take t&at as part of our budget request. 
We want forty or fifty million dollars for this purpose. 7% will back it 
up by spending this on the expansion rate of this particular itcm. 
Instead of going up on a flat scope, it vii11 go up like that (indicating)* 
But it still does not meet requirements. 

Going bsck,to the viorld of realism again, industrial plans cost 
money, They cost lots of money. As Mr. EindeZberger, of North American, 



‘a 

said on my recent swing to the Yest Coast, Kli2dustria~~ ,plans 3G.thout 
money are just another form of masturbation." By gosh, I think he's, 
right, Our problem is'ta take money and get the best in the wry of ',' 
industrial mobilization plans. 

Does that angfi?er your question? ., " 

T .$I 
, 

* STUDENT OFFICERt yes, r;;&,T 3 t :?i T 2: .- ,. 

', 
A STUDENT OFFICER:- .Colonel, there 3,s a point relative to this, * If 

you have -your industrialmobilization planning -purely without the tooling 
for mass production in your plant, .you furthor increase your flat spot 
before'you can accelerate your production,, ,' 

r ', 

Taking your example of this B-35, if that'was what you used, i? yok2?‘ 
take thirteen service-test models and if, at that time, the A, A* F. ' c 
decides it is a practical. airplane and we want to make it in quantity, 
can't you take the .iYncroascd unit cost of' each plane and even reduce 
the n,u$ber if you have to, to provide that buffor for the production : ..,,. 
people to go ahead and set up mass-production means? In that way you can:'.. 
use your industrinl,mobilizatio,n along w-ith it and also have thc:kn&+havr : 
and the ability for mass production if you arc going to use that model ., 
later on, You get fewer aircraft, but you have paid for them. You have 
paid-for thy setting up of mass-p&iuction methods. 

t ’ 

CORONAL SJIEPARD-: It is cntircly.practi.cnl to do that--I!11 say it is 
entirely possible to do that, A determination of whathor,..or not it. is 
practical is really an evaluation of how many dollars you have; what the 

-cost of the thirteen airplanes without the d:1ffqrent 'pilot-line tooling 
would bo; or:what.they would be wf,th the pilot-line tooling; how much you 
can sacrifice from the numl.pr of airplanes we roq$re for ser,vico-test 
purposes, ,..-'_ '. 

'. 
'. 

j What I am'sa.yinzg is each is a completely individual problem and 
while your suggestion is‘ one which certainly is abvays consioerotl, there . 
is no guarantee I that that will +ej,!Mzc~: i.n~?x,:iab@ pattern to be followed. .: ."" 

A STUDEXT bFFICER:-, The point I make is there is n d~zfini.tc break 6 
between the quantity you t&c for service-test purposes and those you 
actually w<a.nt to put in to use in large numbers. You -cran-t to see what 
the actual performance is going to be under long-run conditions,. Is that 
right? 

COLONEL SHEPARD: ThatIs right, 

A STUDEDJT .O:FFICER: A STUDEDJT .O:FFICER: But you still haven% decided you aro'going to -' But you still haven% decided you aro'going to -' 
use that typo aircraft in quantity in the cvont you.gdt into.another mess use that typo aircraft in quantity in the cvont you.gdt into.another mess 
with somebody* with somebody* . . . . '. :'; '. :'; 

" " 
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COLOMEL SEXPARD:' ~ ' 
I 

W*general;' that is true.. .Again, that i,s :not 
always the pattern.' However, I do want to point out thst your suggestion 
is certainly proper and is one of the con%iderations in connection with 
every procurement, ,but it does not set a pattern thatis followed in 
every case. 

A STUDENT OFFICEYR: I wonder, have'yod made'an estimate of the 
annual cost it is expected you will pay to industry,for this planning? 

. 

q CbLONEL SP3PARD: .The .answer is kyes'$ but the estimate isn't any 
good. \fe had to use the crystal-bal1;obviousi.y. 13s made some guesses 
as to what would be requircd,for the fiscal year 1947 budget. rj;,e.mado 
some addi.tional estimates of what would be ,required for our fiscal year 
1948 budget. At the, moment our GsMmates for the 1948 budget have been. 
pretty horribly butchered. That is the basis for my saying that that 
slope (ind$ca.ting,~ is not going to,'be a- u steep as we would like to see .I 
it+ 1 i 

However, the adtual cost cannot be determined until vre actually gd 
to the manufacturers and say, IfI want you to go from ten B-SC's a month 
to a thousand a month. You give me a plan,for how you are going %o do 
it and tell me how much it is going to cost." That,-together, will tell 
us the tota?,bill, The amount of that total bill will be in direct 
proportion to the .amount,of detail that we want, 

As I said, the indust~ is recommending t$at we not go too far ., 
into detail but that we go far enough to answer some of the big 
pr0bleinS. .Ce,rtainly after we have bought some of.those detailed plans 
we will have a much better idea of wEzat the annual expenditure will.& be 
for this sort of thing. As yet, we have not bought the first go-around, 
We have only bought ideas on what 1:~ want to buy from about Wenty.or 
twenty-five manufacturers. Tlose costs varied nnyxhere from one dollar 
from one manufacturer.to Fifteen thousand dollars from another for 
identical inform&ion, or theoretically identical information. 

. . " 
..A STUDENT OFFI&.: I would like to know hoTf often you are going to 

. buy those plans,.. They vroul@ .be out of date every six months. 
., 

COL;ONEL SHEPARD: The p&arm would be maintained on a continuing 
basis. Because it is necessary to finance a Service operation by annual 
appropriatiorrs, it is obvious that you would make your basic revisions 
in your plans once a year, just like :'ie make our basic procurement 
program revisions once a year. In other Tiords,, you decide annually 
-tJhat items you are going to go to war v;ith and buy plcna'for those. 

t ,.' 

-A STUDEEIIT OFFICER: .If you are thinking about plans for.av%tion 
, only, the allocation of component parts to be manufactured by different 

companies, you may be one hundred per cent vzong, J$aybe they will all 
be wiped out, Maybe we will not use aircraft. Gaybe our ?,:s~lr weapons 
will be something else. 
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COLOKEL SHEPA.BB:. :I think Ii mentioned earlier; in the'course of my 
discussion , ,thdt that w&s one of,the pitfa,lls of an industrial mobiliia- 
tioq planning prograpr *'But+. in5-8 you,' when V!ITC procure these:plans on' 
an annual basis and buy ‘them close ppough to.rry nose, we,do knoW what 
we are talking about; ; "' 

Let ys take today, for example. If we had .to go to r;\r$r-l$lla* ‘3 a 
had word. E,vI~ had, to expand prbduction3n a year, wo know ,pretty :(" 
well what we' would have to fight with. ft vsould not,he guided missiles, 
viould it? Once in a while they boomerang .and wc do not like that, TVe 
would be sure to go .t,o war rrith- some of these concrete articles Lhat 
have had a little timespen't~on them. . : . 

'Now as far as the'allocstion of the ,m&nuf&turc.of the compcnont$,:>; "+",i 
is concernqJ;,~ qpite .obviousiy'~fe cannot' operata.'i~dependen~~ Ion' that :,y:: 'I"!' 
sort of -thing. Xt is-all cotitrolldb'through the Army and Na~'.Muifti&s ,<'., ,. : 

Board;which diocates the total industrial*capjcity of the 'country. ," . . <-:, , 
'., ., .: . ,, ""' ;‘..';,i ,e ,_' ,' 

A STUBBI$T;~OJ?FICER: .' 1. 2~. ~6.i; J&w,{ &f&h&$ you c,& moi&yn-&ee & ‘:'. )' "' " '-",, 
airplane or, not,;.:-:But .T sh0u.L~' 
to theti, 

-'x think we.should be. able: to do~somcthkk-ie; '*' 
You ,have'a lot of. 33-29"s out of the clay. I.-wondbr; 'is anything ' " 

' being done. to try to keep- those up' to date? You see, 'if me .went 'to Bar ," 
tomorrow we would,have to use thorn. 

COLON& SFIEPAR,D: The answer, at the moment, i? no. It is in dead 
storage, As we rqtlire them for operation, we wi-thdsavs them from 
storage and make the limited improvements that xe feel are nec'essary, 
through what We call our technli.cal'order compliance. ??e do'not modern- 
ize them to the extent of changing the fire-control system basically, 
changing the bomb-dropping capabilities basically, or anything.of'that 
nature. %?e do not shoot dead horses simply because, if we did, we would 
dissipate disproportionately the amount of money ncu: available either 
to shoot dead horses or buy new equipment, So you have a pretty ~ 
vieious compromise that you have to con&de??. 

b 

The way it warks out rjox is that'Irre do not try to keep the ,old 
horses always as good as the new ones, but we make those changes t?rhich 
we consider to he essential. 

Ve are currently--Gg Q ain using the B-29 as an example--buying the 
'big brother of the B-29 from Boeing. It looks~ like the B-29 but it is 
about a,seventy-five percent redesigned.airplaner It will carry the 
bomb-load much farther, much higher, much faster. It Will also have a > , 
faster and much-improved takeoff. The B-29 was operating. at around.one 
hundred forty thousand pounds, one hundred thirty-five thousand to one‘ 
hundred forty thousand pounds; the B-50 can operate to one hundred seventy- 
five thousand pounds. It looks just like the same airplane. But we are 
putting our dollars in the B-50. We are making only those necessary 
changes on the B-29's as they come out of storage. 

,. ,, 
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A STUDENT OFFICER: If it is going to take you two years to get 
them ready to go, it isn't going to do you much good, I am talking 
abcut that slope you have there (referring to diagram),, 

COLONEL &WARD: We have numerous problems, One of them would 
be we would go to war with the B-29. It was a pretty good horse at the 
end of the last war. I think it would stand up to. the opposition at 
this particular period. 

A STUDENT OFFICER: That is why I asked you if you were keeping 
them modernized. 

COLONEL SHEFARD: Just to a limited degree. That is what 1 wsnted 
to point out, We are making those easy, inexpensive, necessary ch‘anges. 
If we had to go to war with those, it would certainly be in this-per.iod 
before we could get the'improvod stuff. But, again, it yrould be, we 
think, the wrong thing to do to dissipate too much of our manpower and 
our dollars on trying to take the old airplanes and bring them up to 
date instead of building new ones* 

A STUDENT OFFICER:' " To,what extent has the Army and Navy Ifunitions 
Board coordinated all.the plans? This same problem is not unique to 
the Army Air Forces. It is the' same all over the show. What is the 
Army and Navy Munitions Board doing to coordinate all these, and also 
to pat tho crystal-ball in the proper manner to find a solution to the 
problem. 

COLONEL SHEFARD: Very fortunately, it is a ve,ry active; organized 
program* ,The Army and Navy Munitions Board has, for ex‘ample, alreaw 
made the-basic allocation of industrial capacity between the'services. 
So we already know the general field in which we can operate, do you see* 
They approve all of our planning methods and' techniques. They expect 
to take the industrial plans and put them one on top of the other and 
fit-them all within the pattern thct the country can stand and, as I 
say, if it becomes necessary, assign the proper priorities to let first 
things come first. But it Is a very well-organized program; 

A STUDENT OFFICER: You are staffed up to do.that? , 

COLONEL SREFARD: I sh6uld say so, in a big way. 'Certainly we 
h&e had remarkable success, I think, M.th our closest cousin, which is 
the Bureau of Aeronautics, because we are both in'the'same class, by 
and large. But the remaining Navy activities and the remaining Army 
activities are ‘going right along parnlleling,our effort. 

A STUDENT OFFICER: 
were just talking,about. 

I am rather curious about that one point you 

* 
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I take it, from the early part of~y~urdisdussian, that you were 
getting these,plans'from manufacturers'who are currently iin the aircraft 
production business, or were during the war, anti not from same of the r 
other types of,manufacturers who took over the business of building 
airplanes or aircraft engines* kturally, those manufa&Lrers'are 
going to figure their plans on the aircraft %ndustry doing its own 

. I 
expansion. * , 

Are you, therefore, considering in your allocation of facilities 
using, for the purpose of the major portion of your expansion, only the 
aircraft, airframe, and component industry, or pulling in some of-the' 
other manufacturers VJ~O were brought in during the war but who may or 
may not be the prime producers? 

COLONDL SI-XPARD: 'Ge are very definitely planning on pulling in 
any outside industry that is needed to do the job, Ve know that you 
cannot expand the aircraft industry sufficiently to cover the total 
rewirements. We also 'know ?;'t? cannot.~zalk~up to I!!&. Ford today and say.,., i ,. 
to him, We want you to think about building B-24's for the newt war.11 : 

, 

You see, we, know that industry. Ve go to the prime design con- 
tractors of the items wo are talking about and ask thorn y/hat they can " 
do and who they rrould like to have participate with thsm. It is fruit=- 
loss to go to the outside industries and talk about ‘anything but 
generalities of industrial planning becaus e they are pretty realistic 
people with their own'peacctime problems. They Van-t to'talk about 
specific items, rates, and dollars. Industry, at Iargo, is in that 
boat. 

Therefore, ?-Te have rcfraincd from, she.11~~ say, bothering them 
with detailed conversations ukltil~~o, in company nith Mr. Boeing, .or in’ 
company with Mr. Consolidated, or IQ=. Lockheed, are.rea&ly to.go to Ford, 
Chevrolotj or Buick, and say, llL~~l:, JOG, comes Dar Tag, we've got to 
do like we did the last time. VeW got to help industry. Wow w:iould 
you like to build this thing?" Y,?xx mo do that, it is going to require 
salesmanship on the part of not only our top people in the aircraft 
industry but also the people in the military services as well. 'For our 
part, when we go out to make the initi.al contacts, we do not expect to 
take the small people. We arc going to take the top people to do that 
selling job. But we definitely will need a lot of them. 

A STUDENT 0I"FICER: You spoke of your aircraft in reserm, You 
pointed out your line from the basic production of your peacetime 
industry. Do you consider that the B-29's and the other planes you have 
in reserve sill not swing your curve up sharply? 

COJ.JONXL SIIEPARD : That is exactly right,' This (indicating) is 
requiremerit for n'31:$ produ'ction; The reserves, if any--and the reserves 
will depend on how long t'Je run before we start th%s upswing--will be 
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dissipated. This is (indicating) heeded requirements for nev; production, 
which is computed currently, It is a coiztinuing proposition. We 2lx3.ys 
know what we kneed. 

Are there any other questj_ons?;,(No response) 
,' 

CAPTA~‘!:'C)I?TH~J~TO~~~: Thank YOLI very much, Colonel Shepard, 
., . 

(18 April 1947 -- 350) 
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