
POSTWAR AIECPJ~T PRODUCTION PLANS 
13 Fmrch 19~6. 

C OI~E~S 

Intrcduction--Lt. Colonel Hubert D. Gallagher, 
Department of Instruction, The Army Ir~lustrial College . . . 

Guest speaker--~Jor Howard Rosenheim, Chief, Industrial Planning 
Section, Air Y~terlel Commandp AAF ............. 1 

General discussion . . . . . . . . . . . . . . . . . . . . . . .  21 

Colonel Gallagher 

~2Jor Rosenheim 

Students 

Page 

1 



POSTWAR AIRCRAFT PRODUCTION P L A N S ' " ! '  " ~ ' : " "  " ~ / ~ ; " i ~ } ' .  / " .  

13 ~.~rch 1946. . : .-~ 

LT. C0LOHEL GALT4GBWR: 

C-~ntlemen~ .this afternoon • we are going to hear •from Major Howard 
RoSe.D/%eim~ who iS thelChief of the Industrlal Planning Section at ~,rrlght 
Field-. "o:He-~has ~.een in that capacity since Juaue 1944, after a previous " 

career.at-Wright Field in other similar calmcitles. 

He is going to ~ discuss for us the air iz.dustrial preparedness pro- " 
gram. I know he is very familiar ~rlth it as it concerns postwar operations. 
So.,::~-ithout ar~ further ado, I ~,rill introduce. YmJor Rosenheim, 

~AJOR. HOWARD .R0SENHEIM: • 

yA, '. Fac ty m mbers of the I ustri  Col- 
lege : I appreciate this opportunity to brinfi..: to you a concrete program 
for~alr, industrial plannlng. 

In many respects I envy the opportunlty~ you have here, to sit back 
and study~ the exp.eriences of World War II in a very detached, calm and ~ 
obJect lve fashlon. I can think of nothing that woul d be. more fascinating 
er more helpful in developing our i.~lustrial plannln~ program for the 
f u t u r e .  • • ° " ~ . . . . . .  - " 

The reason I think you will be particularly interested" in thl.s con- 
crete plan for the industrial basis of our alrpower, is that right today 
it is being tested on the Tiring line, so to• speak--getting budgetary ap- 
proval, Congressional support, ~ and the determination of public policy as 
to whether or not we ~ will hold ~ specific plants in stand-by~ whether we 
will prel~ure machine tools for our industrial reserve. " .... .... 

I h~ave modified my talk somewhat to include some of the questions ! 
that.arevbelng raised on thls program and I aball try to tell you how we 
will answer them. I think it vlll give you a better appreciation of the 
actual problems you encounter~hen~•you attempt to put an industrial 

:planninGprogram into effect 

i ~ I,.As I/sa/d before, T/r~ally ~ envy the opportunity ~ you have to sit back 
and study the experiences Of ~'~orld ~Jar II. We have done some of ~t al~- 
ready but not anywNere-near the amoUn~ ~e ~.ould, llke to do~ We Eade his- 
torical analyses of some thirty aircraft plants, studying their production 
acceleration experience, the problems-encountered and ~the solutions devel- 
oped to:•overcome those problems. ~en these reports are in final shape, 

-ve wi!-l- turn~..themLoVer to~th~C,ollege, so .they c a n .  supplement your records 
of   , orld .experienCes. 

,'~. •-~. :,~e basic. St~dles ~om":~z~ICh this plan w~.s developed were~inltiated in 
.~ June~ 1944 bY,,the, Air ._Teoh~..i~i Service Command at the request of Headquar- 

ters, Army Air ForceS. They Were completeda little- over a year later in 
October 1949, 
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Studies wereundertaken by a qtmu!.,~led.ta~m~malst~at Wrig~Fleld com- 
prising up~mmds of fifty, people working full time and over one hundred 
others working indirectly on the project. These men included production 
specialists, tooling and methods engineers, facilities and machine tool 
personnel, management engineers, as well as ecoa0mlSts~a~iresearch 
a~ysts. 

".~" ~'. ~.'i~'..i ..... " ~ . "'~ ,"~.~'~'"~>~. ~;i.~ ~ .~" ~.~ ~ 

Detail .case~studiesof,World War. II~ex~@riencelwe~e made .in thirty 
plants; special stand~bystudi~s in nine plants; de~ail.machlne tool 
studies iu ten plants; relocation studies in elg~t ~lants;.and over-all 
management ~tudi~s in twenty }~lants. These p!~ts included not only our 
peacetime companies, su,~h as Dou~_~las,.~Lockhee~nA_ Pratt-~Cnlt~ey, but 
many converted companies, such as Ford~Chev~olet, Bendix, A. 0. Smith, 

At the same time, Harvard University, Bureau of Business Research~ 
made an intensive nlne~&nth study of air,raft production acceleration 
experience in WorldWar II. They assigm~z.~.five of thei~ research s~e~ 
clallsts to the project,and their findings comprlseda two-hundred page 
report. ~ -.~..,. ,i.. . :. 

Studies on special aspects of the program were undertaken by the 
Navy Bureau of Aeronautics and ,the. Department .of~Commerce. 

The final resulting plan,~waS the product~of the J~i~t ,efforts of 
these people. It was reduced to an eight point program by the ~Air..Co- 
ordinating Committee, and the findings and recommendations were condensed 

...,.~ into a fifty-page~i.report,~submitted tO the. Senate Milltary Affairs 
• . ~ .~,~.~ ~Co~ttee .on 29~ 0ctober~ • 194~, .~.'_~ ~ ~ , ~ ~ ~. ~ ~. .~.; .~ ~ ~.< ~ 

-<. .~ The.report.,.was-endorsed by'the aircraft.lnd-ustry. :We'.~have,~a.~:letter 
,. ' ~-fz0m. IM~.~ .Wil~on, who Is~ Chalr.man: of the..Board-of the, ~Ircraft ~ Industries 

Assoclatlon, which say~.,.. ! '~Ithe alrcraft:.industry ,fully endorses tb@'~plan 
and Is proud it had an opportunity to assist the sub-comm~ ~ttee which ". 

.:~.~ - ~ e ~ e d - ~ t  ~ . . . .  " .... " ..... ,- 

..;~ - ~. In ~.ther-words~ for prob~Bly ~.~he flrsh ~t~me in aircraft ~ .~roduotlon 
h.!stor~.•'w? bare .a concrete ~lan .for.• •~the~ •industrial .basis of alrpower which 
has the Joint support of the Army, Navy~iam~•indus~ry,-.~ ~,~ --~.~.~.~. 

~' .~ .~ ~ ~: -..~:~_~s~ptlle~qsz,,~er.l~.irmj. !,th~.~, -- .Y~ "order ,to ~erstand why we 
_.~ .. P.rop~psed,~he~..speci~fic .. eigh~ 'points .~'in this plan, ~ .I. think .iit~ is .necessary to 

,. ~; .ha~e a look at the ifunda~ental s~tr@teglc .assumptions or.ground .~nles that 
~.~ ~wer.e .given t~.u~S. ~y the~.Joir~t Chlefs.of.Staff and Arm~~ir.,Forces,~. ~ 

.... ~ . ~nere were four assumptions. . . •..~-~. ~. ~ ~ • ......... 

The first was that the next ~r would be a total ..war. This means 
that upon some minimum level of civilian production we would have to im- 
pose a hugo,.wartime production. ~e will continue to produce food and 
clothing and ,provide shelter, perhaps transportation, for civilians. But 
we ~<ill als0 ~have to impose upon the civilian economy for the production 
of a vast quantity of war materiel. The implication is that considerable 
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additional plant and machine ~ool~capaci~y will be required over and 
above that which can bB obtained by converting civilian industry. 

The second assumption was .that we Will have no more than one year's 
notice upon which we can start to activate ~ industrial mobilization plan, 
before co~Sttlng our forces to combat. Perhaps t.hls Is optimistic', but 
it is doubtful if any worth while industrial expansion can take place un- • 
less mobilization starts at least a year before ~actu~al combat, 

The third was that we will have to plazL for a f.luid kind of program. 
The weapons of warfare will be changing repldly, particularly in ~aircraft. 
Our industrial program must therefore be flexible and fluid,i capable of 
rapid adaptation to the latest tactical weapons. 

Fourth,-that the rate of production acceleration ~st be signifi- 
cantly faster than that achieved in World War II, No future aggressor 
nation will overlook the important lessons to be learned from ~.~orld War 
I and World War II: that the United States ~ust be the first object 
of attack. This. means, therefore, that we will not again have five years 
for expanding the aircraft industry. Ue must be prelx~red to accomplish 
this in one and a half to two years. ' , ,  . .  ~ '  . .. 

The goals that we must inevitably plan for against a future emer- 
gency are strikingly dramatized on this chart. Chart I showsthe low 
level of military production during the period •from 1936 up through 1939, 
then the gradual rise in aircraft production, until i942 when'~the accelera- 
tion took on a much more rapid pace, reachlnga peak in themiddle part 
of 1944. Plotted on the right hand side of this chart is an ~stimate of 
the production requirements that Would be needed in the event of a future 
emergency. If we transpose the curve on the right hand side of the chart 
to a point which might be called the go-ahead or the date in June 1940 
when we received the 50,000 plane program from the President, you will 
notice hc~ much steeper the curve of production required In a future 
emergency is than that which we achieved in World War II, In other words, 
we must be prepared to do in two years what it took us over tltree and 
one-half years to accomplish this time. 

It cannot be overlooked that the expansion of the aircraft industry 
did no~ take place after Pearl Harbor, nor did it take place after June 
1940. The expansion of the aircraft industry started in January 1939 
when we got our eer~y orders for British and French airplanes. The ex- 
pansion of the aircraft industry required five years in World War II. 

"So you will see it is important to remember those assumptions when 
we talk about the various elements of the program. The four assumptions 
are basic to the entire plan. ~•. ~' 

The program ties into a request from President Truman in a letter 
dated 8 August 1945, to the Secretary of War.~i and the Secretary of the 
Navy, wherein he stated, "it is vital to the welfare of our people that 
this Nation ~aintain developmental work and.the nucleus of a healthy air- 
craft industry capable of rapid expansion to keep the peace and meet any 
emergency ". 



• .. , ~ .';' ~'~ 

"i~:r" i. Research and Development. 

The first point in the program concerns research and development. 
Obviously we need an adecLuate research and ~evelopment program. There 
is considerable thought being given to the need for research. I will 
not-go into it in detail. 

However, the significant point is that the report goes further and 
says that research arml development alone is not enough. We must take 
what we have designed exlerimentally an~ place it in limited-quantlty 
production so that we can prove production and tools, and test the 
articles in our Service Squadrons. 

. 2. The Peacetime Industry. 
v 

The second and third points of the program concern the peacetime 
aircraft industry, and the retention of a '~ealthy nucleus of an air- 
craft industry" capable of rapid expansion. 

It is with respect to our ~snufacturing industry that we differ 
from Ordnance. As you knee, Ordnance g0tains its production in peace- 

~ time from its arsenals, ~uch as the one at Rock Island. The Air Forces, 
however, builds no planes, operates no factories. Its arsenals are 
the companlesof the peacetime industry-'Douglas, Lockheed, Wright 
Aeronautical, etc; It is upon them that we must rely for airplanes for 
our peacetimeair force snd for the initial production expansion in 
:event of anemergency. 

l, rnat do we mean by '~ealthy nucleus of an aircraft industry"? 

Inthe first place, there must be an adequate nucleus of manage- 
ment, engineering, production, tooling, planning and production person- 
nel. This •is the heart of the organizatlon--the '~now-h~t". These are 
the people who must keep alive and advance the technology of aircraft 
.production during peace. They are the supervisors and workers who, in 
time of emergency, will train the housewives and farmers to build air 
weapons. 

In the secondplace, the industry must have adequate facilities, 
equipment, tools and tooling. This equipment must be up-to-date. The 
equipment ~st be adequate to build the airplanes for our peacetime air 
force and capable of production expansion in event of a war emergency. 

• . The prewar condition of the aircraft industry only serves to 
emphasize the need now for maintaining a. healthy nucleus. In 1938 the 
aircraft industry was hardly worthy of the name "industry". It was 
Just a handful of inadequate plants and inadequate equipment--a group 
of people building airplanes by hand, using the czudest Job-shop methods 
that had virtually no resemblance to the mass-production techniques 
that were finally evolved five years later under wartime pressure. The 
development of such techniques, perhaps as much as anything else, is 
the reason why it took five years to expand that aircraft industry to a 
production rate of 9,000 planes a month. 
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Finally, our com amies. :mu "haw flna n lar strength in terms of 
• working capital and. return 0n.. ~helr. invested capit~ tha%Uw~ll: ~attract.~ 
able management and enable the/c0mpar4v to weather flna~cla~ storms. 

How large a nucleus should we keep? 

Obviously, ~at depends on a number ~ of ~'actora ~""Prlmarily, it de~ 
pends on what our mobilization goal is. The"larger'the-peacetlme alto 
craft industry, the more rapidly we could exlmmd our production in wartime. 

-~ :i"In~veioping the~air ~ustrlal plan, ~'e ~proSected~two levels of 
peacetime a~r6r~ftl ~Ui~acturins~. ~ These were &eslgna~e&~S"Plan A an~ 
Plan ~ B; Pian-~ repreSentlng a medium level, s~d ?ian B a- lower- level.- ~:--- 
The significance of these two levels in r~elati:0n%0 Our ~Ime: efTort "~, 
is shown; on.Chart.l,. As,YOU will observe, bcth~lans are considerabl.v 
below, i.our;~war~ime"'peak ~represent about ....... thelev@l ~/e~hzd~in 1939or ............... 
!9~4Q, . i L !~ ,w i l l Jus t ' .  iDdlcate to you the General I size :~ of ~ ~;ir~dustry W%: " 

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

Plan B describes a. prcduotion rate of 3,000 ~lltary and 2,000 non- 
military planes fora ~6%al .0~ D,O00 planes a ~aar~i This would support 
an industry.of 200,000 workers which compares with two million workers 
we.'ha~/in ~ 19~3.,i.. There would be. a~oUt I~5 minion s~uare;'feet"of ~ioor 
s~aC.e,i.vhici1: fs '~bout."one thira of the floo~ space:~'we : :~d~k~.;'W0rma; ~7"ar:: 

.~ Aftar ,c~eful 6~aly~is of the expanslbility't~at c~:"be ~ o~tAined 
fr6~ an industry at~P!&n Ai Plan B, a~ lo~.~er ievei% the ~ir:~6or~i~ ~ -.. 
nat .... C0mmlttee felt that ̀• -I n B ~. ' " ..._Ing.~ . , ...... ... ........... P.a . ~s the minimum level %o which we could 
allow t h e  p~acet ime ~hdusZry to f a l l ~ :  I f  we ~e re  :i~o r e t a i n  a n  e-xpa~siS:$e 
nucleus. " . . . .  " . . . . .  ' " " ~ . - . :  . .  - . ,  . .  ' . . . .  : : ; :  ~ , ,  

~-: ..T-hls~ :th~an. , .is their sebona recommendation :: Annual:peacetime'- pro- 
c uremen # ..fo r ..~h~ ..Ar~ .and. Na~..m~S.t: n0t:"fall 'belo~:3~:O00 ~ miii{ary air~ 
p±anes .a year, or 'its. equivalen%~;~f • thirty. ~ m~ili0n' p0unas .of ',~irf~e = ; 
weigh't•, ~ i ~  ~fe ~ • : t o i ' • ~ i n t a i " " t h e :  nuc l~ t is  o f  a h e ~ { h y  a & r C r a f t  Inaustry 
capabl~ .o:fl taxi'.&: e~anslon' to-me~t :mobilization requi~ementsJ. ': ''~ ~' ,: ". 

• : "  / . ~  , ' ~  ' " " i ~ "  • 

3. Use o f  Oove rnmen t~cned  P ia~ tS ' :andEqu ipmen~S " • : :  ,' ,-': 

There i s  a n o t h e r  major,  p rob lem we w i l l  ] ~ve  . to  , t a c k l e  i f  %~e are  t o  
pres.erve..this I~/cle~s, Wi.th the rapid demobilization of ~roductldn an 
• the uncertain~y, mirroundin~'i~he ~r~s~tlon to ~ peacetime levels, ~ cdom- 
panies may be unable ~to pay "the full leases on the piants' they are now 
occupying ...... ~. .... :. . 

.For: e~le, one.. o~ .oum .comPanies is oocupuing a government-owned 
plant of approximately one million Squarefeet.-i.lt estimates that a sales 
volume of twelve to fifteen million dollars a yearis required to enable 
it.:to/~y the overhead. The. business volume ~.or 1946 eppears to be in 
the nelghborhocd of fottr to. fiv~e:million dollars. Yet :i%..is in the .::-: 

• ~ " ;  " ' " : :  " ' ' :: . . . . . .  :,~:~ .;-'-~'.:~ • C i ; . i "  
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interest of nationaldefense that the company remain Sn thi-s up-to-date 
facility that could~he easily converted to volume production of ~a!rplanes. 
Obviously then, some.~special considerations will have to he afforded 
those manufacturers during the transition period. 

Few aircraft manufacturers could currently afford to lease or 
purchase ~those plants, on ~any ~rrangement whereby/.the lease or.purchase 
would--be~basedupon the initial •COst.of the~ plant or<a re]~lacement cost• 
of. the plantj. ~." .. ~ : " ~ . ' . ...... " " 

The c0~mittee has ~recommended, ~as •its. third polnt: thatothe policy 
of the~"Goverra~ent should Be to make surplus plants available .to : the .:air-.~ .~ 
craft industry~on;favor~ble terms~ which ~yill give recognition to(the . 
presentlo~ level of production. ~ ..... : ~ 

ThiSpoint has been recognized by the Surplus ~roperty Administra-L . 
tion and incorporated•in its report of i~ ~Janua~j. It isnow their • iL 
policy to give favorable consideration to aircraft companies where those 
plants are producing in the interest of national defense. 

~'~: ~ ~ .  P r e p a r e d n e s s  N ~ a s u r e s  w i t h  I n d u s t r y . ~  :~ ~ -'< . 

The.next ~point in the program concerns the problem.-.~f ge.tting an ::[ . 
immediate .~apld.~expansion from our peacetime aircraft industry..It is...- 
a problem of buying time, precious time, perhaps even priceless time, 

• Our Objectivel In this connection is the reduclng~ of the amount ~of 
tLme required by a Company to achieve volume production after we hav~ 
placed~a prodUCtion Contract or is!yen the go-ahe~ad. • Durlr4~ ,World[ ~ar II 
our Over~a!~ average on all airplane contracts indicated that ~some three/J 
to four years time elapsed between go-ahead and volume output. ~ ~i ~:, 

-It. is important for us : to ~have a ~closer look ~t<.the steps ~:a W~ ~u,: 
factu~.er nmst :gO through in.getting into large scale pro@uction .on"an.:.~ : 
aircraft :item..Tool often..}~e late Incl .~ued to think that because we have : ... 
a large ~.Ameri~an: industry, producing -liundreds of ~ thousands .of cars, . < <. 
refrigerators, .etc. ;. that the same industry can. by-the flick of a ~itch 
produce thousands of air weapons. Ue gloss over the fact that time, 
precious time, • is requiredto .ma~e<ready~ --too! • up, ~ :~nd -then to acceler- 
ate to a volume output. 

i~Let ~us .take ~for example, the Case of an airplane that.has been 
designed and produced as an experimental model, tested and ap]~roved. 
Next, it is produced in a service quantity.of thirteen and tested further. 
At some point in this latter stage the manufacturer gets a contract for 
a large production quantity, say 3C0 to 500 a month on a fighter. 

.. • ._.};- ~- . . . . . . . .  

• ]^.qqat are some of thesteps .the n~nufacturer must go through in 
translatlug~. this airplane into high<volume output? 

In the first place,, the imanufacturer must break down the airplane 
for volume production, It Ens~ be broken do~.na into major assemb~es;~ 
minor assemblies and detail parts. Each assembly must then in turn be 
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broken down into subassemblies and sub-subassemblies. - The objective 
m~st be to break the,alrplane down and plan the operation- so %ha.t the 
maximum amount, of.i~n-hours may be expended in :a givenarea during ~ the 
shortest per~i-.of.'al~psed time, He must pre.pare a complete .parts llst, 
identify parts .by number. showin~ relationship to next assembly, 'Tool 
numbers mmst be identified showing relation Lto part or assembly in manu- 
facturing operation. Twelve to fiften thouss~.~d parts cards may be re- 
qulred o n •~ single fighter.. These operations take time. : 

• Detail.production engineerin~ drawings ~1st be prepared. They 
mmst be fully dimensioned, b~sed on quantity ]~oducti0n breakdown, i The 
dra~clngs must insure agreement with loft, include major details, show 
all dimensions and details, show Easter lines complete and in reproducible 
.:form:. Drawings mast conform to Ar~-Navy standards. • A bomber may re- 
quire ,50 ~o 1CO th0usand of such drawings, not to ~ntion the additional 

: drawings :t.hat-are ~required in an engineering change. The preparatlon of 
the.drawings takes time. ' ..... ' ~' ' " ~ ~" 

.. • ~ Ne~:.thei~irpl~e manufacturer finds itneCessary to loft • many 
parts of the airplane. Thls~means that he must lay"'~he ~art out to its 
exact size on a large lofting floor. From this and other~informati0n 
he constructs the master templates, and the templates m~st be prepared 
s 9 .that they can be easily reproduce(l. The pr~eparatlon of loft and 
templates takes .time, " -~ " "~ ~ 

The manufacturer must determine how he is going to pr0cessand 
build the airplane. It means that he must determlne the operations, 
sequences ar~l. methods that will be employed. Not only. mast this manu- 

: facturing plan:ble laid out in bro~d terms but it must then be:reduced to 
specific ~i~or~ center's and Operations' O~efatlon'she~ts mu'st be Ixr~'~ 
~ared. %hat ~ill call out every operation in msnufacturing and assembly. 
The operation sheets must call out production toollng for quan~i.ty pro- 
duction and assembl~ special handling and processing fixtures, special 
tooling and n~chine ~ools. A complete plant layout ~st be developed 
showing positions for each machine, assembly line, pr0c°~sslng% equipment 
and handling equipment. Preparation of these plans and operation sheets 
takes time. i~ ' " 

The ne~% problem that faces the manufacturer is the designing of 
tools called out in the Operation sheets. Tool ~rawing's mu:st-be prepared 
and a schedule established releasing the orders to the tooling department. 
~Plans ~st be made 'for b~ildlng master tools and master gauges, so that 
.... production tools Can be continuously checked for accuracy. :From the 
tooldrawlr~s,~the tooling department must actu~y fabricate !the dies, 
Jigs and fixtures required. Contracts must be placed with Outside tool 
vendors and follow-.u p maint~ine~. DeSign and fabrication of tools re- 
.quires. time ° • ' - ' 

There are m~ny other problems that the manufacturer must handle. 
He mnst determine his requirements for machine tools an~ equipment, placing 
necessary orders and following them up. He mu~st determine the parts 
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that will be subcontracted; eatablishir~ contact ~Ith th@ shBcontractors,: 
and placinghis-or~ers. .~ A bill of material must be prepared and mz~e- 
rial requirements/ca!culated, Orders must then be placed with material 
vendors. Nanpowerrequlrements will have tobe calculated for*each de- 
partment and job. A hiring and trainin6 programinsti~utedanda sys- 
tematic program of promotion and~ up-gradlng must be establls~ed. All of 
these operation s require time. ,~ 

Thus it C~be seen that there are actually mmkydifficult and 
time consuming stepslthat a manufacturermust go throUgh in reaching~ 
volume production~This , of course, omits consideration of the many~ 
difficulties, shortages; engineering changes, and b0ttlenecksthat will 
b e s e t  h i m ,  .- ~ / ~ . ~  i / .  ~ " , " . .  7 .  

Let us examine an actual case history of producti0nexperienceln 
World War II, that of the huge Fordi•[lllow Run plant. The first dis- 
cussions with theautomotive industry were started In*the Aut~imn of 1940. 
By December, discussions/had•proceeded ' sufficiently that a definite 
agreement was,reached that Fore would build a plant and produce B-24 
warts to be assembled b 2 aircraft companies. The significant dates ap- 
pear as follows: • ~ • . • 

December I~4Q - 
January 1941 i ' -  

A p r i l  1941 " - 
June~19421 
March 1944 

Go-ahead to Ford on B-24. ' -. 
Ford process engineers go to Consolidated. 
Ground br0ken at %.lillow Run. 
First.airplane accepted. 
~olume outputreached. " 

Thus, overfour Years were required to reach volume output, on the 
B-24i Of course, manyproblems~:ere encountered, consolidated did not 
have detail engineering drm~incsavailable, so Ford.had to redraw, every 
part. As against thelO,000 drawings Consolidated ha~,Ford woundup 
with 60,000.~ . .  

The follo~rlng figures are also of interest: 

Designed ' ~  

O r d e r e d  , 

Built 
In useat any onetime 

Dies 
34,000 
31,000 
29,000 
15,000 ~ 

Fixture s 
22,000 
19,000 
~21,000 
ll, O00 

Ford, as you can see, went the l~m~t in tooling up for mass produc, 
tion as an auto manufacturer saw it, The cost of dies and fixtures ran 
100 million dollars which is in addition to the 100 million dollars spent 
on buildings and equipment. 

Our experience ~ in World ~.~ar II indicates that our average air- . 
plane production contract required four .and a half months between g0-ahead 

-8- 



and i-~the~ start of first: process~ng~ineering, -~ Another onej haZfmO~ith " 
passed before tool planning could be started. $~pprOXimatelyLtwo~:~zeeks ' : 
elapsed between the start of tool planning and the staz~t ' of toolfabrlca- 
tlon. : It took ~a~Q~her two ~and one hal~ months ~to get the tools set up 
before the first~ :production Operations could,,i~el sta~te"~i~ ~ After the 
first manufaoturin~-:operation had been st~r%e~"it ~was another nine months 
before the first airplane, was accepted. Th~s~' ~ear!y one and a half ~ 
years were required, on the ~verage, bBtw~@n pr0ductiongo-ahead ~and 
first acceptance~ From first acceptance, volume prOduction required ~ 
from one and a half years to three years. This means an over-~1! of 
three to four and a half years to reach .vo1~z~e production from go-ahead. 

Now a look at thi's cha~t for future mobilization requlrements 
shows that we ar'e sieeking an over-all industrial~e~ansion in a! y~ar 
and a ~half to two'years. This means that we. must be abl@ to reach 
volume production initially on certain airplanes ~.~ithin ten to twel~ve 
months. The rapid acceleration t.hat ~e are seeking obviously creates 

• " t " - 

a demand for effective'InduStrial wrep~redness planning. . ~ 
' " " . .L': L "  . " " • 

How do we propose to obtain this rapid expansion? • :~,> ~ • ~: 

The committee has propose~ that certain of these difficult and 
time .consuming steps ~,~hich I discussed above "be undertaken In peaoetime 
on a few of the latest and more critical of our air weap~onsL~ In other 
words, that we actually reimburse our manufacturers for the ,CO~.t ef pre- 
paring certain aircraft and maintaining them in a state !of readiness for 
v o l u m e  p r o d u c t i o n .  . i~ ~ ~ : ~  ~ 

How much time can such preparedness measures save? .Z ~ ,,: 

In the home plant of an alrplene ~anufac'burer, from 6 to 18 months 
can be saved. But of equal importance is time that can be 8a~ed in 
activating a stand-by plant or in bringing a :Licensee manufact 'urer~into 
production on the model. ~.rlth a complete package ready, including .... 
drawings , tooling designs, and m~nufactu~ing plans, a year can be saved 
in the future conversion of a Ford. or General Motors plant to aircraft 
production. 

A clomcs at this chart (indicating) will show that in the over- 
all ~.ze have estimated that such preparedness neasures will deliver 10,000 
more airplanes the first year# and l~ to 2~,000 more during the second 
year. -.. 

Hot Only must there be specific plan~ on individual models but 
there must be a broad over-all mobilization plan. The Air Forces must 
determine its requirements for aircraft, squipment, material, tools, 
facilities and .Eanp~.zer. Its production schedules for equipment must 
be coordinated ~.rith the manufacture~"s that are participating in the 
program--the development and n~.intenance of a broad plan to mobilize 
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the economic resources of our country, implemented with detailed 
plans on specific aircraft to insure that they can be brought rapidly 
to volume output. 

..... i Thus,-~the f0~rth point Of the AirCoordlnating Committee, plan 
• is: ~that the Bervices undertake a Jointprogram with industry for 

• comprehensive industrial mobilization planning and that approximately 
5,milli0n dollarsbe •appropriated for this program in 19~7 and to be 

i ~ inoreased to l0 million dollars for the subsequent year. .~ 

• :: .... .i 5. Reserve of Stand-by Plants. 

..... ; ii By iooking:iat ithisjdetail chart of Plan A and Plan B Chart II 
you will ObserVe a series of curves sho~rlng how future requirements 
(the top Curve) can be met. The bottom curve is the production achieve~. 
during ~Jorld ~,rar II, The next higher curve is the production expansion 
we could expect from the peacetime industry if no planning were under- 
taken. It represents a greater output than ~.;orld War II, because we 
have learn ed/s0mething from this production experience, and our research 
and devel0pment activity will inevitably be many times greater than 
that we had inthe prewar period. 

The third curve from the bottom represents the output from the 
Peacetime industry assuming the undertaking of preparedness measures 
~as outlined in the fourth point above. You willnote that this curve 
meets the requi!~ements during the first year, but falls far short in 
'the second year..The significance of this is that the peacetime in- 
dustry has bee n expanded i to capacity ~;ithin a year, but that it does 
n0t have the total production capacity in terms of floor space and 
equipment to meet requirements in the second year. 

A peacetime airplane • industry of 25 million square feet can produce 
at capacity about 2~ million pounds of airframes a month. The re- 
quirements under Plan A amou~t to 7} million pounds per month. In 
other words the peacetime industry can provide about one third the 
total requirement~ leaving a gap of some 50 million pounds to be filled 
in. .~ 

How can the additional capacity in terms of floor space be 
provided ? 

One means would be the construction of new plants. This wins 
the primary metho~ employed during ~;orld War II. In fact, 90 per- 
cent of the airframe manufacturing area was new construction. 

But how quickly can newly constructed plants be brought into 
production? 
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Our ex~perlence in ~Zorld l.~ar II indicates that an average of 18 
...Lmonths• was required from "go-ahead" to acceptance of the first air- 

plane from a new plant. From first acceptance to volume production 
was another i-1/2 to 2-1/2 years. This meant a total of 3 to 4 years 
to reach volume output, which ~To~uld obviousl~r be too late to satisfy 
our rea~irements in a future emergency. " 

!~: It may be argue& •that 'brick and mortar ~.~ere not a problem 
~Jorld ~.iar II. .... I n msJ4V cases this ~.ras certai~lly true. The lon~ delay 
in gettin~ the aircraft ~ expansion program started(the reasons for the 
delay are too ~-aried and compllcate¢! to discuss here), provided ample 
time In most cases to construct new plants. But even so, lack of 
plant area impeded ~mny specific proJects such as the P-47 ~t 
Evansville and the C-47 at Oklahoma City. With a~equate advance. 
planning by both government an& industry, such as outlined in this 
air industrial program, the need for additional plant area will de- 
velop much earlier .in a future mobilization than it I did ~ in World l,Jar 
II. • . . . . . .  

• . . . . , 

Obvi'ously some means other than new construction must be sou~t 
to provide rapidly the additiano:! plant area required. 

• • ... , ". 

• A second alternative would be the conversion of existing non- 
aircraft plants to airplane production. ~nis woul d mean the stopping 
of auto, refrigerator .and other civilian prcducti0n so that those plants 
could be tooled up for• ~ircraft production. 

. - : . • . •  ••. • . ,. : " ~  . . . . .  

The experience of world ~iar II :in ~the conversion of indust~j 'to 
aircraft production did not set a very ~esirable precedent for some 
future emergency.:• The automotive comp.anies ~ere not.drawn into defense 
work much before the declaration of war and actually produced more 
automobiles in 194i than in any year in history except 1929. The in- 
dustry tooled up for 1942 models an& Withhel.d tool and die ~.1~ers 
from defense work until :October of 19~l.. 12iile appreciable effort 
~as diverted to war production, the a~ttraction of a profitable auto- 
mobile market delayed arc-major conversion of plants until actual •dec- 
laration of war. The greates t part of defense production was accom- 
plished with new machine tools and new facilities. 

Some idea may be gained of the problems and time involved in the 
conversion of an industrial plant to aeronautical engine production 
by the experience of a large automobile manufacturer, In all, a period 
of 7-1/2 months elapsed before the first machining operations were 
begun on the engine, and ll months ~.~ere required for shipment of parts 
for the first engine assemble& at another plant. 

The first go-ahead ~s received about lO ~y 19~i; during June 
work was started on plant layout and tool designing. The last auto- 
mobile ~as completed on 30 July 19~l when ovens and conveyors were 
torn out. Complete redesign of electrical installations were. undertaken 
while considerable construction was accomplished in filling pits, •putting 
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woodblock floors throughout, enlarging dooEcays, laying out new stair- 
~ays to provide for increased occupancy of second floor areas, and 
~ny other items necessary to effect coordinated operations of dis- 
connected buildings. Tear out was completed 15 September and contrac- 
tors moved in on 1 October. The first machine was placed on l5 Novem- 
ber and first machine work was begun about mid-December. It was not 
until the end of March 1942 that the last part necessary for the first 
complete engine ~.ras shipped for final assembly--ll months in all. 

Because of the inadaptability of automobile plants to airframe 
manufacture, the amount of floor area converted to such production 
was negligible--only four percent of the total increase in area being 
provided for this source. ~. 

But there is a far more important reason why the Air Forces 
cannot plan onmeeting the early mobilization requirements through 
the conversionofprivate industry. The war powers of the Federal 
Government may be exercised only upon a declaration of war. Prepar- 
edness against the threat of war, however, may dictate the mobiliza- 
tion of an industrial reserve longbefore war actually breaks out. In 
thisrespect the Government might be seriously handicapped in acti- 
vating privately o~nqed plants. Moreover, private rights would restrict 
the transfer of the property to any other company better qualified 
by management and experience to produce specialized aircraft items, 
Suc~&sairframes, aircraft ~ engines, propellers, landing gear, etc. 
Flexibilityin plannlnGforthe best utilization of facilitieswould 
thereby be considerably impaired. 

How then can a reserve of floor space be provided that ~ould 
becapable of reaching production sooner than a new plant could be 
Constructed, and earlier than peacetime producers can be converted? 

The cov~ttee believes that such a readily available reserve 
of floor space can best be provided through a program of st~u~-by 
plants. In this connection it has been recommended that the ~ar De- 
partment retain title to nine of the large airframe and engine plants 
as a reserve of capacity to augment the peacetime industry. These 
plants will not be kept off the market but will be leased for ~nu- 
facturing or warehousing uses. The leasing arrangements will provide 
for recapture by the Government ~ithin 60 days after giving notice, 
and will prohibit any major structural alterations. Plans will be 
maintained to assign each plant to a specific n~nufacturer and have 
production plans ready to activate the plant on short notice. 

~hat are the advantages of such a reserve of stand-by plants? 

In the first place, this reserve fulfills a different need in 
the mobilization plan. ~Ithout this additional capacity we cannot meet 



our mobilization requirements in the early period. The stan~-by plants 
will bridge the gap between the expansion provided by the peacetime 
industry and the time require~, to construct new plants or convert old 
one s. 

In the second place, these stand-by pl~GtB I can be brought into 
production every rapidly. Our studies indicate that if ~e have an 
airplane in a state of production readiness, as prescribed in the 
fourth ~point of the ~rogram, the parent commany can place this air- 
pl~_ue in production• in the stan6.-by plant ~Ithin six months and reach 
capaci%y prcduction within elghteen months. Thins means.Jthat the par- 
ent. 'Company w euld start moving ~ into the stand-by plant within thirty 
days ;, w0~Id immediately place its orders for materials and tools and 
start building up its labor force. As has already been proved Prac- 
ticable in ~orld War II, the company would start shipping sets of 
ma~or components and detail parts to fill up the production line. 
1.rith approximately 200 sets of such parts the stand-by plant ~.~OtLld 
not hav~ to rely upon its o~n ~achlne shop for parts for approxi.~ 
mately 9' to l0 months. This means that the ~maJor and subassembly 
operations could be pretty well established by th~ time the machine 
shop ~as tooled up. 

If we compare such a program~ith the actual experience that 
~e had on P-47 product!on at Evansville, you will observe that ~ithln 
eighteen months after go-ahea~, the • Evansvi~'.le plant had produced only 
3V1 P-47's. Under the proposed reserve pl~it •program a stand-by plant 
can be brought into production on a fi~hter airplane and produce a 
total of 1299 ~lanes z.~ithin eighteen months after go-ahead. 

ic % / een t h e  st nd.by :   nt save four to 
f i ve  mont~hs~.ove~.,n~w cons t ruc t ion  an~.~ evena-~loncer period in  the case 
of conversion Of private industry. ' i • . ~ 

A thir6~ advantage is •that such a program of reserve plants ~ill 
save vitally needed labor and materials that might be diverte~ to new. 
constructionin the early critical ~hases of a ne~z emergency. In 
I Jorld War II over t~0 '~ million ~orkers, larg e. quantities of material , 
and much valuable energy was drained ~Into a large,plant construction 
program at a time ~hen those ~esources m!'ght have been much more 
productively employed in the actual ~_2nufacture of aircraft and 
equipment. 

Furthermore, a future emergency may find •this country subject 
to attack ar~ construction resources and efforts may have to be employed 
in the erection of defense installations or in the repair of bomb 
damage. I~ therefore, appears to be of vital importance that our 
mobilization plans provide other means of ¢~talning plant capacity 
than that of new construction. 

A fourth advantage of the stand-by plan program is that since 
the Gove~n~ment ~ill retain title to the pl~mts it can place any 
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management in the p!~nt that it ~ishes. This ~ll permit considerable 
~lexlblll~: to the Government in cetting the most competent ~nagements 
in these plantsto buildthe necessary air weapons. ~ 

A final advantage is the l~z cost of such a proposed program. 
It is estimated that the outside total annua! cost to the Air Forces 
to maintain its n!neplant% even if all were idle, would not exceed 
3 million dollars a year. Since the Air Forces have adopted the policy 
of leasing these plants to private interests, the maintenance costs 
wlll therefore be reduced. For example, North American-Kansas City 
has already been leased to General MotorsCorporation, who will now 
t~e care of the maintenance cost of this plant. 

The fifth recomnendation of the Air CoordinationCommlttee re- 
port, therefore, is: that the Government retain a r eserveofstand-by 
plants that will be readily available in event of an emergency, but 
that these plants be leased for partial occupancy tolpeacetime civilian 
pr~[ucers. 

6. Reserve of Stand-by ~chine Tools. 

Not only must there be a reserve of plant area, but there must 
also be a reserve of machine tools to aucment the capacity of the peace- 
time industry. 

In this connection, it is proposed that the Air For~esand the 
};a~" hold a reserve of 65,000 generalpurpose machine tools--40,O00 for 
the Army and 29,000 for the Navy. The tools would be carefully pre- 
pared for extended storage and stored in thestand-by plants. 

~rnat are the advantages of the mzchine tool~reserve~ 

In the first place, this reserve fulfills a definite need in the 
mobilization program and largely eliminates ~hat would otherwise be a 
seriously limiting bottleneck. Im. fact, rapid expansion to wartime 
strength cannot t~[e place without this reserve. 

In the second place, by holding only standard tools we retain a 
maxi~um_ flexibility .since those tools can be used for producing parts 
for bombers, fighters, or guided missiles. 

Third, such a reserve will materially reduce the load on the 
machine tool industry in the critical initial stages of a war. By 
having such general purpose tools already available, ~re can permit the 
machine tool industry to concentrate its efforts on the production of 
critical special purpose tools. 

To illustrate this point~ let us look at a fe~ of the facts and flg- 
ures of machine tool production. The average prewar peacetime production 
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by the m~cbine tool industry amounted to approximately 200 million dol- 
lars: a year. " The best estimates •that ].;e have been able to obtain in- 
dicate.that the industrylwould probably be able to produce about 400 
mill!on ¢011ars~ of tools during the first yee~ of a mobilization. No~ 
the Air Forces program will require approximately 300 million do1_lars 
Of tools during the first year. If we place this load on the order 
bookSof the machine~ tool industry it would meanthat we ~#ould be 
trylng~ to. obtain three fourths of its output; This Is-obviously a 
larger proportion than the Air Forces would be entitled to, In view 
of~. the ~ probable requirements from Navy, Ordrmmce, and I others. During 
%:erld..~lar II thel Air..Forces obtained about one f0urth~ of ~ the machine 

However, under our reserve program we will be retaining approz~i- 
mat~y 2..OQ million dollars of mach/~ue tools. This means that our net 
de~ands on the machine tool industry ~clll be approximately lO0 million 
dollars the first year, or about one fourth of its output. SUch a . 
~flg~ure:~appears %o be ranch,more in llne wit h (mr probable share. Thus 
lit. ca2..be seen that the reserve of machine tools reduces Considerably 
.the ,-load on the machine tool industry in the early stages of a 
~mobi!ization. ' " " " " " : ~ : :" -:'. 

:: : ..Ini•:the' •~Ourth:iplace' •.~he ;lan of reserv~g machin@ ~oois•:has ~a 
precedent. : ~%s~ the: last.•war, 0rdnance stored ~ number: Of tools.. 
some of these ~ere usedwi~h Considerable effectiveneSs in our programs 
at Be!eolPrg~cts , .Continental Motors# and elsewhere. True, these 
tools were not~ the,lia~.est 0r p,er~aps the mosl/ Uni%0-date, -neVertheless, 
they served their Durp0se at a very: critical ~ tlme when no~other~tDols 
w~l~e available,- ..... 

• . :il :.i .FinnY' it sheuld:be noted thatwith :such a reserve-.:we have a 
good c.hance of mee%ing the .very steep~equix'ements: Projected On these 
" charts.~ Wi-thout such a reserve, there ~.~i! ! 1)e a ~e!ay of elgh~ to 
twelve months.. " " - " 

Let us lo~ at some of the questions that have been raised in 
connection with: the stand-by machine tool program. 

It is said that the cost will be too ~reat. 

ActuaLly, in terms of the amou_nt of money required for a total 
war, and the i~orta~ce tha~ time ~olay~ .~.n a mobilization, hhe co~.t of 
this resorve c~.u-~ot be cons:~&ered e,s large. The initial cost of ~re- 
paring the too3~ for e:.tended sto:t~'~.ge fo-r the Air Forces' sh~re is 
expec:ted to be a[.:proxi.~ately 14 million dollars. The important t.bing 
to note is that once these tools are prepared, the annual mainter.m~ce 
cost is exceedingly small, running approximately ~80,000 a year. 

Some will say that machine tools were not a real bottleneck in 
kTorld ~..~ar II and therefore should not be a major concern in•our future 
planning. 
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Machine tools were perhaps not our most serious problem in the 
recent emergency.: However, they were severely and critically limiting 
in a number of well remembered instances. It is fallacious and mis- 
leading • to conclude that simply because they were not the major bottle- 
neck~weshould therefore, eliminate them from our future planning. 
By virtue of the fact that we took five years to expand the aircraft 
industry, we werenot seriously jeopardized by the fact that it took 
the machine tool industry over four years to achieve its exlmmalon. 
But these longer:periods of ti~ can no longer be considered appli- 
cable to••o~r planning. 14e must n~¢ ask ourselves what can themachine 
tool industry produce in one year or two years. Any realistic ap- 
praisal of thesofacts will lead to the conclusion that a reserve of 
machine tools is imperative in any effective industrial mobilization 
program. 

It is said that thisprogram of reserving machine tools will 
hamper reconversion. 

The best available information that we have indicates that there 
are more tools available than the market can eventually absorb. This 
is the experience that we have obtained from our own plant clearance 
a~tivities and from the statements of RFC. But, Just to insure that 
the project does not hamper reconversion, it is the policy of the 
AAF to release any specific tools required by RFC to expedite recon- 
version. We will then search for another tool to replace it. 

Others say whyworry about reserving machine tools. Turn them 
over to industry and they will be ours when we want them. 

At first glance this argument might appear to be quite sound, 
but by analyzing it further we can see that it is extremely misleading. 
As industry acquires these new tools that have been declared surplus, 
it will use them to replace its older~ worn out tools. IVithin a few 
years we will find that our civilian economy has just enough tools to 
produce the goods required for peacetime consumption. No company can 
long afford to hold an idle tool. Thus we will soon find ourselves 
in the position, just as we did in 1941, that a future emergency has 
created a demand for machine tool capacity far beyond that which 
could be obtained by converting the machine tools in the privately 
owned plants. Not only will large quantities of such ~ivilian tools 
have to be converted to war production, but the demands for output 
will be so great that the machine tool industry willbe called upon 
to exert superhuman efforts in achieving an impossible production 
within two years. 

Some critics have said that the tools will become obsolete before 
they can be used. 

Since only standard or general purpose tools are being stored, 
it is not likely that these tools ~rlll seriously obsolete over a period 
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of fifteen to twenty years. Even today ~mny companies are using tools 
that are fifteen years old, b~t have been carefully maintained and hold 
their tolerances as well as new ~achines. F~thermore# our experience 
in using the machine tools stored by Ordnance after the last war proves 
the fact that a standard tool will not undul~robsolete in twenty years. 

The sixth recommendation of the Air Coo~dina~ing Cow~ttee is, 
then: That the Services reserve a stand~by of 65,000 general purpose 
machine tools and store them for industrial mobilization purposes. 

7. Location of the Postwar Industry. 

Another problem in postwar planning for the aircraft industry 
concerns the location of the industry. I will not go into that in 
great detail becuase I understand Lieutenant Glass from ~right Field 
delivered a talk here recently on the problem of dispersion and under- 
ground plants. 

(Referring to Maps I and II. ) 

We had a prewar concentration here on the east coast and west 
coast with very few plants in the central and middle ~est (indicating). 
We obtained a very satisfactory dispersal of aircraft production dur- 
ing World ~ar Ii by building bomber plants in the mid-~est: ~I~rtin- 
Omaha; North American-Kansas City; Boeing-~ichita; D0uglas-Tulsa; Con- 
solidated-Fort ~Jorth; North Amerlcan-Dallas. We built engine plants in 
the central sector: Wright-Cincinnati; Dodge-Chlcago; Buick-Chicago; 
Studeb~d~er-South Bend, etc. By 1945 we had effectively dispersed the 
aircraft industry from the east and ~yest coasts over a number of addi- 
tional areas in the Y.~d and Central West. 

The Air Coordinating Committee has recommended that we preserve 
some of this dispersion for two very good reasons. 

First of all, it would enhance the security of the industry. In- 
stead of having in Los Angeles and in New York (Indicating)two con- 
centrated target areas, we would set up production areas in O~ha, 
Wichita, Louisville, Tulsa, Dallas, etc. This would mean that instead 
of only two concentrated targets to be knocked out, the enemy would 
have to destroy ten or twelve widely scattered targets. 

In the second place, if we had some small operations going on 
in several of the midwestern plants, employing 1500-2500 people build- 
ing airplanes in peacetime, then it ~ould be much easier to expand 
rapidly those plants to capacity than if they were idle. The PrOduc- 
tion operations would already be set up, so~e of the people trained, 
and a skeleton system of transportation already in operation. 

I think it is important to note in this connection that the com- 
mittee did not recommend picking up the industry as a whole and moving 
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it bodily to the Midwest. Nor did they recommend picking up one entire 
company and moving it. What they recommended was this: That in addition 
t°.th~i~hgm~P_~ let Douglas, North American, etc., maintain a small, 
nuclear branch operation in a Midwest plant. 

I might say that we have accomplished a part of this relocation 
already. Curtiss Airplane Division has moved to Columbus, which relieves 
some of the concentration in Buffalo. Boeing is going to build personal 
planes in Wichita intheir small plant adjacent to the large bomber 
plant. We could not interest North American in continuing operations in 
the Dallas plant. However, some of the personnel of the Dallas plant 
formed a company called Texas Engineering and Manufacturing Company. 
They are now building F-24's on contract for Fairchild, as well as parts 
for the C-82. So, we have retained a small aircraft operation going 
down there. 

Consolidated is building the B-36 heavy bomber at Ft. Worth 
(indicating). We have some continuing operations going on in Allison. 
So we have achieved some of the dispersion we wanted. 

The Aircraft Industries Association in indorsing the Committee's 
report, made one reservation. It was a very tactful reservation; very 
well phrased~ They said, "Do not treat the problem of dispersal of the 
Aircraft industry separately, but treat it as a part of the broader prob- 
lem of dispersing all war production industries". That makes sense. 
Why disperse aircraft and not disperse steel, ordnance, and all the others? 
If you are going to disperse some of the war production programs, then 
disperse them all. 

However, I think it may be some time before Congress will do 
anything to acccmplish such a general movement of industries, that is, 
from the security point of view. So I think we may have obtained about 
all the dispersion we are going to get for a while. 

The committee left the economic, social, and pol~tlcal factors 
involved in relocation up to Congress. There a~e some very difficult 
problems involved in it. For example, if you move a company to Texas 
from Los Angeles, there will arise the problem of moving workers. The 
Los Angeles Chamber of Commerce will not be ~happy. On the other hand, 
the Mid-Western Chambers of Commerce will be very much in favor of the 
move. The committee thought it best to make only a military recommenda- 
tion and let Congress decide the political and social aspects, which will 
be difficult at best. 

8. Adequate Intelligence and the Over-all Program. 

The eighth and final point is really two recommendations Joined 
into one. 
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They recommended, as the first part of this last point, that we 
should have an adequate intelligence service so we can be properly fore- 
warned of any development, or potential development, in an ehemy' c~untry. 

L • . • • 

You cannot expand aircraft production over n~ight. ~zYoU must have 
some time to expand the industry. We said we should ha~e Lat least a 
year's warning :before we committed ourselves t.5 Combat'. • That means a 
very well develope~ fnte~]~Igence service and also a -.4~ery will developed 
state of public opinion that will enable the translat'~0n-~f'that ihtelli- 
gence into concrete action. If we do not have it, I see very little 
h:.,oe for any worth-while industrial mobilization. 

The second aspect of that eighth point is that this ~ in ~ on iy an ~ 
aircraft program. This program can be effective only~tO theextent to 
which it is coordinated with the Navy and Or~qance pr0gramslas ' weJ.l as 
the programs for civilian economy. You cannot plan aircraft production 
in a vacuum. The requirements for all Services have to be' brbflght I 
together for ma%el-!als, manpower, tools, and facilities. Tha't~ is %he ~ 
primary responsibility of the Army and Navy M~itlons Board; /i believe 
they are now setting up to do that. 

Here, then, are the eight points of the air: Ind{~strlal- preparedness 
program: ~ ~ "  ~ ~ : ~  " • " . . . . . .  

i. An adequate research and development program that carries 
through production in limited quantities to permit production proving 
and service t est~..ng. 

2. Maintenance of a healthy nucleus of an aircraft industry 
supported by a continuing • program- :of military procurement that does 
not fall below 3,000 planes per year. : 

~. Favorable cons lderat !on to aircraft companies, who desire to 
lease or purchase the government-owned p!ants for production of military 

4. A program ofdeta~! preparedne~smeasures undertaken Jointly 
b2 Services and industry tomalntain Our la%est air weapons in read!L " 
uess for volumeproduction. 

S. 

7. 

8. 

A reserve of stand-by plants. 

A reserve of 655000 standard machine tools 

Dispersion and relocation of the aircraft industry. 

Adequate world-wide intelligence, and a coordination of the 
a~.r orogram with all other programs so that • we wl ~ ~ . . . .  ~ have one integrated 
industrial mobilization plan for the country. 
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C onc lus [ on 

I might say that the foregoing is all very well and perhaps looks 
good on paper. The studies done by ourselves and the Army Industrial 
College may look quite attractive when finally written up, with all 
their charts and interpretations. But, none of it will be worth a 
c0ntinental , none of the planning and studying we do, unless we have 
an oenlightened, intelligent •public support for industrial planning. 
we ~d not ~ave t~hat in the prewar period. I find it even difficult 

to 'Get adequate support right within the Services. We have a lot to 
learn. 

I might say I have talked to the President of Chevrolet and the 
production head of theFord Motor Company and those:gentlemen are more 
cony!nc~d of the need for industrial planning than many of our own 
people in the Services. Yet~ the Services are supposed to develop in- 
dustrialmobilization plans. We need good internal relations and good 
public relations on industrial planning. The Commandant of this College, 
General Armstrong, is perhaps one of the ablest men in public relations 
for industrial planning. Unfortunately, he is only one. 

We say in the Services that industrial planning is important. But 
if anyone take s the time to read the talks and the articles prepared 
b3~ our top-ranking Offlcers~ he will find they are 90 percent on re- 
search and development, l0 percent on training, and zero on industrial 
o lanning. 

To what extent are we in the Services prepared to under'~rlte and 
support this program with adequate public relations? 

We need two kinds of public support. • One is that of industry co- 
operating with us in developing and implementing the details of the 
program. The other is the public support that is translated into Con- 
gressional approval of policies, plans and funds. But unless we are 
prepared to underwrite vigorously Our industrial planning from the lowest 
to the highest echelons, the program will fail. 

For one, I intend to push an aggressive program for indastrial 
planning through the media of newspaper, magazine and radio. We will 
give talk3 before every association and group that can in some way be 
interested in the program. 

The requirements curve on this chart by no means does Justice to 
the difficult task of trans!at-ng It into actual production. _We are 
talking about something that ks seri6us. It is a job to plan production, 
to accelerate aircraft output to an unprecedented volume in two 2ears. 
It cannot be done with discussions and charts and reports. It has to 
be done with soec~fic olans in hundreds of individual companies and 
that takes money. Money requires appropriations. And appropriations 
take sh~pcrt. ~ 
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We are told in a letter by the Under Secretary of War tha$ ill.we • 
have the trained men and if research and development have produced the 
articles of war, then industrial planning may well be theilsingle, ~' 
determinant between victory and defeat! ~ ..... ::: 

Do we really believe that? If we do, then let us support-.it:.~•,~.:., 

Thank you very much. 

LT. COLONEL GALLAGWER : 

Major, may I thank you for that excellent talk. I am sure everybody 
enjoyed it and profited mightily from it. If any of, the students have 
any questions, I hope~youwon'tmind their directing them to you. 

I~JOR ROSENHE~: ~ i ~ . " "  . .  ,. 

I would enjoy it, Colonel. . :  

A STUDENT 

I would like to ask what are they going tc do with the planes that 

are left over? Are, they going to use them for training purposes? 

MAJOR ROSENHEIM: 

~' ~Youmean that we presently have? 

A~SE~JDENT,: ' , '~:  ' i  ' ~" ..  

That's right--use them for training planes. 

MAJOR ROSEHEIM: 

'"~In othe~words, how are we dlsposing of present planes in the Air 
Force? I~eannot say that that has~ finally been answered, but plans 
have been considered for putting some of those planes in the National 
Air Guard Reserve for training purposes, the P-'~7 and others. Some of 
the planes will be used for training purposes. 

-~ 0f ~course,~there&'will be some planes excees eve~ to our tactical 
and our'~tra~nlng~needs~ Those will be~ declared, surplns and will have 
to be dlsposed of, • They, in all probability, will, not. be sold but will 
have • to be scrapped..We do have-a surplus and we realize it. There is 
no use to delay the~development of aircraft production by ~holdlng on to 
t~ose ~ planes: We no longer need B-17's. We need B-29's with gas-tur.blne 
engines. We need guided missile development too. : 
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A STUDEI%~ : 

Then could you not use them for trainlng--I do not mean part of 
the war reserve. " .... 

MAJOR ROSENHEIM: 

Some of them are being used for that purpose, but ~stiiithere" are 

more than can be used. . : .. ~ . .. 

A STUDENT : 

What can be done to substitute the machine tools which you would 
have in stand-by with new tools before those in storage become obsolete? 

MAJOR ROS~NHEIM: 

The plan proposes a fluidity in the program. We have 6~,000 tools 
of various types; various tools for flgh,ters and bombers. Now if we 
should shift our production, say, from b0mbers to guide d missiles--I 
cannot answer specifically--but we might find out weneed fewer lathes 
and more millers. We would have to be prepared then t9 revlse 0ur.pro- 
gram and bring it up-to-date. We need the tools that :danUbe Used to 

build the airplanes we want. 

By and large, a general-purpose tool can build parts for the B-29 
or P-84 or a guided missile. We could use a lathe or a grinder for any 
of those. We hope to continue to revise the tools we keep in stand-by; 
to change them if we feel it is necessary to meet'~any shifts in Our pro- 
duction program. ~ ~ , i.~..i . ~ 

A STUDENT : 

You mentloned stan~-by facilities for alrfr&mes and ~ englnes . ~'What 
consideration, if any, is being given to Component parts and armament 
equipment, such as turrets, and so on? Are you having any standrby 
facilities set up for that?• : 

MAJOR ROSENHEIM: 

I t h i n k  t h e  a n s w e r  t o  t h a t  i s  a q u e s t i o n  . o f  t i m e ,  a s  i n  a n y  p r o g r a m .  
We •really should have all the answers first. Yet it takes a certain 
amount of time to explore all those things, Initially, we had only 
the time to survey the airframe and engine plants. We are now sur- 
veying component plants in order to determine whether we s~iould hold 
any of them in stand-by. ~nere is a possibility some of the component 
plants may be added to that llst. 
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A STUDENT : 

Major, it seems to me two very important factors hay~ been left 
out of this plan,. They are raw materials and manpower. 

LT. COLONEL GALLAGHER : 

Do you have a specific question? Is yotur question, Why is not 
the Aircraft Industry or the Air Forces considering raw materials as 
• zell as facilities? 

MAJOR ROSENHEIM: 

I th~k the ,answer to •that was contained in a point I probably did 
not elaborate o n ~.t0o ~muc h. 

. ~ : ,~  ,,- ) : "  . . . .  . / • ; 

We, in the Air Eorce.s, cannot make any prove.is ion for raw materials. 
I do not think Ordms~noe• or the Navy can elther., .-That is primarily a 
function of the Army and Navy Munitions Board, or if it has not been 
assigned to them, it should be. We can calculate our requirements for 
aluminum, steel, nick~l and so forth. They can be combined with the 
Navy and 0rdnanc e r~quirements. Some agency higher than the Air Forces 
has to determine, how" much aluminum, how much nickel, and so on, can be 
provided either, b~ stocko~le or by plant reserve. 

We have made specific recommendation on the subject to the Army 
and Navy Mtu~itions Board that they take over and st.udy the problem and 
come up with the solution. We have stated in the:.report that this 
plan will fail if adequate provision is not made~,fo r materials, manpower, 
ever-all planning in the allocation of facilities, and over-all planning 
of tools. 

This is a minimum program. It has no provision in here for what 
wi!l•be done if some of. the production is..knocked out by enemy bombard- 
ment. It is simply a minimum program we could "get by" on. 

We have recommended to the Army and Navy Munitions Board to study 
the Machine Tool Industry~to: see If• we could reserve some capacity in 
that industry . . . .  .:~ • .~:~ 

, In:.connect!0n wlth manpower, we have said •they shoul&,stu~y the 
manpower problem to determYne what controls will be necessary to.get 
the manpower into the plants of the kind we want and when we want them. 
There, again, we feel some agency higher than the Air Forces has to 
decide that for us. 

' S T U D E N T  ' : " ' : - " ~  "" : ' :  

Have ~here " ~ ! :  "~:~ ~ ~ " "  " " ~  . . . . .  : '  beenany .plans .. made for ~reparing: mobi.lizatlon production 
schedules in 'the event of an0t~ler emergency--is it feasible to do this 
wlth the manufacturers? 
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M A J O R  R O S E N H E I M :  . . . . .  """ ' 

In other words, you mean we go to Douglas, for instance, and say, 
"If we should have a war we want you to build :500: ~44's", or whatever 
the plane happened to be. 

A STUDENT : 

That is right. 

MAJOR ROSENHEIM: 

That program is contemplated. 

t .... 

-/ 

The Joint Chiefs of Staff will 
determine the strategic plans; the Army and Navy Munitions Board deter- 
mines over-all industria! mobilizat ion :plans~ Air 'Staff determines the 
air groups that will haw to be activated andabW#~ght Field we de- 
termlne t~e specific models--B~29, P-84~ and S0 0r~i,t~at will have to 
'be produced to meet the activation of the a'ir~rSups:~as required by the 
Air Staff;. "~-! ~ "'~: " •. ........ • .." 

We then~have a schedule of production. .That'%imp-l#imeh~s ~his 
schedule, when broken down in detail comprises perhapsat this poi'nt 
(indicating) some 200 B-36's, 100 B-29's; in other words, it is broken 
down month'by month. From that schedule of ~ airpian'em' we~w{il Calculate 
the manufacturer's schedule, the GFE schedules, an~:th& material re- 
quirements ~ ~We:will take those scl~edules ~.~~ve th@m~ ~0 the"manufacturer 
and tell hi~:t~at is what we expect him:to do. We w~li -i aiso, t~ke thelr 
component ~schedules and do the same thi~g~ We w~ll l~a~@:sche~dles/for 
the manufacturers in advance so that it cuts down two to thr@e"months in 
trying to figure out what we want the manufacturer to build. 

A S T U D E N T : ,  ~ ' : " ,~ ' /  ~ " ~ "  : " - ' . :  : ~ /  : '  ~ " :  
; :  . . . ,  . . . . . . .  : "[ 

Do you them, the manufacturers will go along with you on that? 

M A J O R  R O S E N H E I I ~ I :  "-" '" . . . . . .  " " ~ "-.' '~ ' . ~ :  ' • T -..: ' !  : " -  : , , .  ~ 

My own impression is that certainly any less o!anning by the Serv- 
ices will bring failure N~ny ~'of'%he :~h~act~re~S~We i~avetaiked to, 
whether airframe or components~,~ say ~bne ~6~the. most se/~i0us failures 
-of the Service was to determlne our requirem@nts and m ak@'.them-known 
to the industry. 

A STUDENT : 
: . " ( . " ' j ~ " : :  :. 

Of the five million dollars you are going to spend on this. indus- 
trial mobilization program, what perceh~-w'fli-b'e : S ~ n t : " ~ ~ ~ ' 6 C ~ t  pro- 
duction mobilization and what p~rcent bn~:.K-{rfra~es? -. H0~ w'ii] that '~ 
percentage be worked out during the next five ~;e~/~rs b#:t~r~e years? 
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~_~JOR ROSENHELM: 

I do not know whether I can answer that fully except to say that if 
our planning is such that we plan to expand guided-missile production 
or rocket production, we will allocate a part of the five million dollars 
to that. I do not know whether we can say right now we have a rock.et 
we could actually plan on. 

I would like to emphasize this program has to be based on the weapons 
we are going to fight with and not what we want to fight w:th and the 
ones we • would have fought with yesterday. Our prewar plans Were built 
on ships we never built ~. We have to say, if we have a war tomorrow 
or next year, "These are the items we are going to produce. That is what 
we are going to do our planning on". If we should find in June 1946 we 
are going to produce rockets, then we will have some of that five million 
dollars allocated for mass expansion of those. ~ 

A STUDENT : ~ " . . . . .  ~ ~ " 

• This five million dollars, could you tell what you are golhg to 
spend it on? " ' 

MAJOR ROSENHEIM: 

~In ~ our budget estima%e we said this flve million w~li probably 
acc~6~pllsh certain t~iings./!- It- w0u~id possibly be allocated--%4e ~ dis ~ not 
have-a speclf ic Statemeht--~o/~ ~w~ Tlghters , pr0ba~ly I a bomber / pOobably 
a gufde~ missile, • The dec~s'ioh.as t01'~the'selec%[on o~ those ~ ~tems w~ll 
!"..ave ~O be made at One ~ part~ic~lar t~ie and ~a:p6~roved bythe-Air St~ff as 
be~.ng the weapons ~.~.e <would~fight-wi%h I if we had another war. " ~. 

A STUDEI~r : ~ " " • ~- " ' ..... 

During the past war, as I saw the picture at Wright Field,, there 

were several things, salient points, I think we should consider in any 

futile planning. 

First of all, we built a multiplicity of different types of aircraft. 
For example, we had dozens of kinds of bombers and pursuit planes. We 
had different types of instruments. We had different types of turrets. 

One of the other bad features about our activity at that time was 
we never had fixation of program. It was char.glng from 2~ hours to 
24 hours. As you brought out, the people who were manufacturing could 
not go ahead; we were always having design changes. 

Would you care tocomment on anything that is being done toward 
the standardization of aircraft and equipment along those lines? 

MAJOR ROSENHEIM: 

Now I really cannot speak for the Air Forces as to what they will 
do on that. 



From the point of view of industrial planning, if we are going to 
do this we cannot allow ourselves the luxury of many schedule changes 
or many engineering changes. If we are going to do this kind of pla~ning 
then we have got to say, "This is it:" 

If we have not been smart enough to get something better, or to 
anticipate our requirements, it is too bad. In other words, we have to 
have an industrial planning organization in theServices that is smart 
enoughto have the plan ready, because you cannotbuild up production 
like this overnight. 

Yes, we patted ourselves on the back and said, '~e did a good Job. 
The aircraft industry did a good job." and they did, but that is a lot 
of luxury, to allow five years. We must know at this date, right here 
(indicating), that the weapons we fight with are tactically superior, 
or equal to, any enemy weapons; that we would have no hesitancy at all 
to put-our men into combat with those weapons. If we do not do this, 
our program has failed. 

This kind of plannizg°-I do not think it is fully realized in the 
Services; I hope the College is able to emphasize It--requires most 
intensive thinking all the way up the llne. If I can take two or three 
more minutes I might say in our own organization in the prewar period 
we had Industrial Planning and Current Procurement Sections. The in- 
dustrial planning and procurement people did not get together. The 
production people thought the planning people were dreaming. War came 
along. The chiefs of procurement had no plans. The industrial plans 
were really not known, so plans came off the cuff. Many mistakes were 
made. 

Ou~ feeling is now, and we set this up as the philosophy of our 
industrial planning organization, that industrial planning must be done 
by the current operating people: The fellow who buys bombers is re- 
sponsible for the expansion plan for bombers. The fellow who buys 
pumps is responsible for buying pumps and developing the expansion plan 
for pumps. There should be a complete tle-ln between procurement and 
planning. If we have an emergency, he is going to buy those pumps, or 
those bombers. He will make that plan work because he had some responsi- 
bility for it. He kno~s its pltfalls:. ~ He will make it work. 

That poses a big problem. We have a lot of divisions doing detail 
?lannlng and procuzement. It was necessary to set up one central office 
to tie it in. We set up a central industrial planning section on the 
staff of the Commanding General. It is ~h~ir Job to develop the 
policies, broad requirements and plans. They then integrate the detail 
plans into one comprehensive Air Materiel Command industrial mobiliza- 
tion plan which is sent to the Air Staff for approval. 

LT. COLOEL GALIAGR~R : 

Any more questions, gentlemen ? If not, I wish to thank you again, 
Major Rosenheim for that splendid talk. 
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