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i DI&PERSIGN;AND RELGCATION QF AIRCRAFT INDUSTRY
4 March l9h6 :

COLONEL GAllAGHER

Gentlemen, we have ag the subéect of the naxt lecture the, "Disper-
glon and Relocation of the Alrcraft Industry. " The man who is going
to give that lecture has, we might say, made a circuit in the Army. He
was employed as a civilian for quite some time, approximately three years,
) in varxoua important capacities at Wright Field with the Materiel Command,
as it was then known. He changed hie clothes and put on a uniform in 194L.
After-a relatively brief period of time, five weeks, I belleve, he came
" back to Wright.Fleld as an enlisted man and later as an officer and re-
assumed the duties that he bhad been performing as & civilian. He had
marked success in those fields.. He was Chief of the Manpower Uhltlliza-
tion Field Survey Staff; Assistant Chief, Technical Staff, Manpower and
Analysis Branch; Planning Assistant to the Chlef, Industrial Planning
Section, ‘and served in other capacities at Wright Field. Just a few
days dgo he completed the civcuit, went back to his civilian clothes,
and’ is’' now 8sgain at Wright Field, where he is Assistant Chief of the
Industrial Planning Section, , o

o Y Prior to the recent war I note that he received a Baclhelor of
_Science degree in BEconomics from New York University in. 1939 and com-
pleted ‘the course requirements for PhD in 1942. I feel that he and I
- have something in common, ag I too am from the N.Y.U. clasa of 1927
Gentlemen and ladies, Lieutenant Henry BE. Glass.

© MR. GLASS:

The subject assigned to me for discussion here today 1s not a very
happy one. - It brings us face to face with the problem of providing -
industry with security against enemy attack in a world where distances
in terms of time are computed in minutes and the destructive pOWer of
bombs 1s measured in miles : .

Stated simply, ny discussion will deal with the problem of maxi~
mizing the security of the United States afrcraft industry against’
attack; whether by land, sea or air, through the Judicial use of the
passive defense possibilities avallable to us. .These poasibilitiee,
as we see them, Include relocation, that 1s, placing the greatest
possible distances or natural obstructions between our aircraft plants
and possible forelgn bases of attack; dispersal, which we define as the.
distribution of our major plants throughout the country, or the estab-
lishment. of mltiple aircraft m&nufacturing centera, dispersion, which
we differentiate to mean the carrying on of & single manufacturing
' operation in a large number. of small plants which the Germans and
British called a complex, and, largely, the poasibility of manufacturing
aircraft underground ‘

I will aiscuss aach of these posaibilitiea 1n greater detail later
_on, but first I would like to analyze with you. the nature and scope of
- the problem before ns.
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You may wonder why an agency such as the Alr Technical Service
Command would become involved in-a problem which, at least at first glance,
would appear to be one for the etrategic planners.  The problem of military
security, however, is closely related to the problem of industrial mobiliza-
-tion planning; which is now a majJor function of the ATSC, and in planning
a future mobilization cognizance must be taken of poss1ble loss of pro-
ductive capacity through enemy action. 14 .

The question of relocation first confronted us, that is, Headqu&rtera
AAF and Headquarters ATSC, when we-started work on industrial demobiliza-
tion planning. In all ocur industrial demobilization planning we have -had
_to keep in mind the one goal of accruing the maximum benefits for a future
ilndustrlal mebilization effort.  This means simply, that in demobilizing
“we' wanted.to be sure that we would be able to hold plants, tools, ete, 5
whlch wmuld beneflt us 1n a foturs mphilizatlon effort. .
In planping the future mobilization of the azrcraft 1ndustry—-and
. we’ have gonE Some . ilstanca aleng these lines already--some estimate had
to be made as to the probable postwar location of that industry 1n re—
lation to its vulnerabillty to attack and deatruction by an enemy

P i

) It became falrly evident ‘early 'in our .planning that in the absence of
a strong govarnment effort - to:the cbntrary, the aircraft industny would
tend: tOLWIthdraW to its” prewar lecation,»prlncipally on ‘the east.and west
. coasts of the United States.’ Chart.-l:shows the prewar Yocation, of. tne
two major seagments of the*aircraftrln&ustry, namely,’ ths‘airframe huilders
, and the aircraft engine manufacturers. You will totice: 1mmediataiy 4he
' \[ concentratlon of airframe production in the Los Angeles area. A second
concentratien of both airframe and aireraft engine manufacturers is. ap-
. parent:in. the New -York City areéa. -:Other. 9r1pcipa1 alrcraft manufacturers
are-spbtte@ along the two coaste;-Boging at Seattls &hd Consolidated at
~8at Diego on the west. coast and:. Martinvat"Baltlmore on the: east.coast.
(The charte are confidertial and: not: availjzle for general irculation.)

" In the: case -of engines, the two major englﬂe producers, Pratt and
\ Whitney‘ané erght Aero, were both- legated in close proximity to Hew
“York City.: Alllsonz just ‘coming: into- the plctpre ‘whenrthe mebilization
< ‘Conimencad, was Jocated in’the” interlor.g Only 2 few smail airframe plants
B were laeazed 1n ,je interior of tne countrj U e e - .

: Chart 2 shqws thé probable poatwar locetion ef the airqraft industry,
*hased on:the.degirés 'of the masrufaeturers ; #blvea “Tou:willk, again note
“Ehat;tdf anythlmg,?the concentration on ths coasts is even. greater than
-it‘waswbafore ‘the war, ‘dapecially- in thg Losiﬁngelea area.:: Agaln, almost
arw of‘oun—magor design -ang- pro&notion componxes ara’ 1dcated along the
Y eoasts. o Very little ‘rétei¥rid of ‘the very considerable ﬁxsperaal gehieved
- during the war, Except for ithe -Qurtiss move from Buffalo.-to .Columbus and
. the continued operation of the Fort Worth bomber plant by Gonsolldated,
7t the“situabion. An, the interlor of the country ig about: the -game.ag It vas
“ihefore the- var. 11" jf “:l,”””“ mg;g; e .

ApprOX1mately 80 percent of the brewar airframs and engine capaclty
of the H&t1on wag located along the cossts, ds you see. ! Thls.f,
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concentra.tion wag not entirely a resu chanc o locational
p ' -many. od factors such
as nearness to markets, nearness tq ra.w matsria.ls, availa.bility of power,

labor, housing, community. servioea and. complemente.ry industries, climate;
ta.x rates, ot cetera.- R ‘

For most Mdustries, eapecially 'l:he heavy imiustries, nearness to
raw materials and nearness to markets are usually the determining -
locational factors, Such, however, wes not the case with the alrcraft.
industry. In its early history the aircraft induatry was. a'htra.ctsd ,
largely to the northeastern manufacburing belt, which could provide the
needed capital, management, complementery industries and skilled labor.

- As the industry grew in size and strength it became increasingly inde-~
rendent of these factors and sought locations possessing other and more
important edvantages.  Since labor costs at that time represented a .
major portion of the total cost of ailrframe manufacture ) Wage ‘rates
bacame an important locational conglderation.’ v

To the airframe manufacturer climate was also a sig,nif’icazxt factor.
“A favorable climate would permit & great deal of otrtdoor operation in
go~called yard areas. It also would permit long periods of unobstructed
flying weather, which in turn would prevent the accwmulation of un-
delivered and untested airplanes s and a.lso the lost time of workers in-
volved in such operations. . : :

' The favora,ble climate 'of southern Ca,liforma. was no - doubt in la:c'ga
measure responsible for the concen'bra.tian of the airframe industry in
that area. Many of the old timers, however, will say that to a great
extent it was purely accidental. When Douglas broke awey from Martin,
he declded that he would like to live in southern California, in the -
Los Angeles area; so he moved therse., Once he was established there y
others followed. Bub, be that as it may, the sotthern California area
does have d.efim.te aclvantages for airframe manu:f‘acwrera.

At that time. among the advantagea -existing were freedom from labor -
troubles, lower wage rates and favorable climatic conditlons. Distances

. from suppliers of raw materials and finished parts 4id not appear. to be

much of a factor. Neither was distance from markets a factor. This
was 80 because of the ability to fly the product away, and also the
relatively high cost of the product snd the importence of the design
factor to:the buyer, In other words, the airplene menufacturér sold a
design rather than a certain amount of" materia.ls and labor 1ncorp0re,ted
into a prodnc‘t :

: - "The angine 1n6nstry, however » remained in the northea,stern "part of
the United States. One major reason, apparently, was the fact that both
of the principal engine producers were divisions of eastern aircraft
manufacturers vhose entire operatlons were loeated in that area. But
perhaps more significant wag the fact that the eng ine-manufacturing busi-
ness is predominantly a machining operation and lajyge numbers of skilled
machinists are required, - Theae, of course, are to be found in the
historical center of the machining industry, namely, New England and the
Middle Atlantic States and extending west through Ohio. The engine
acceagory manufacturers, the propeller manufacturers, the aircraft
instrument manufacturers » and other comyonent. and. eq,uipment manufacturers
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are’ also to be found. in the northeastern area of the United States s
- and for the pame reasons as in the cage of the -engine mdustry.r

The loca'bional factors underlying the prewar loca.tion of the airorai‘t
industry have been semewhat. altered by the wartime expansion. Southern
Callforn*_ ",no longer enjoye more favorable labor conditions, although I
am told tnat i’i‘. still enJoys a plea,sant climate. aT

Similarly, skilled mac‘xinists have “been d.evaloped in all parts of
the covntry, especially in the mid-central region. In add.rhlon, supple-
mentary inaustries_haVe ‘been, built vp, in a number of areas, such as -
- Wichits, Kansas 5. énd 'bhe Fort Worth—-})aj.las region.-

From. tha foregoing ib would appca:c' tha’e ’chore are:. no specia.l reasons’
why the postwar a:ircraft industry. should end upin. 1ts prewar locaticn. -

~

to thelr pretrar coastal loca,tions, one ‘must appreciahe the nature of-the :
wartime expans;on which: took place, , In 'planni*ng this. expargion the War -
Department in uuly 10h0, afopted 8 policy incorporating the .fgl’lowing
criteria: (1) ‘the urgency of immediate Prodiiction; {2) maximum
 utilization and expansion of existing plantas; (3} pﬂrmment conatruction, L
_ With a.view. to the future retention of facilitiea-as-reserve ca.pa,city, Dok
(&) minmum competltlon with existing plants; (5) minimum concentrativn & .
in 11mited. ‘abeasg; and (6)y lastly, fewsst possible-exceptions to 1oca.tlon
within the so-¢alled iniand defensé zons, rcughly. defined as Jye’ drea
bounded. by a line éra.wn 'bwc hundre es inside ’che borders of “the ‘
country. S L SO SLL

The 1ast two bear directly on our problem. The o, hundred‘ 116
limit was consu.dered fadequate-at that time. In view of ‘the range i
1im1ta‘bz.ons of”’ the exi&ting airc:gaft modele} it was mnob e¥pected that
direct attacks could ‘bemdde ron our, :tnglustry ‘from any noten’oml foreign
bage. . Simllarly the vahgeof: sarrie . .

‘than two. hundred miles from ‘bha Sea, 3

ﬁowever s as ybu proba,bly all lmow,
: general rule for veasons-of. exped' : quick prod.uctmn. Prod.uotion

could be’ accelerated. much more.. rapidly l’y" expanding. emstlng plants Ehexs
by building new ones. At -the same “time n.anagemapt Felt that it could - ‘-:
not. effecmively supervige. plants tao far separalsd.one- from the other.f»" .
We find, thersfore » ‘that the flrs'b wave of expansion, . which toolc place B
on the coas‘h, was simply an. expzmslon ‘o sxisting - facllrbms or the
building of new plants very close to the home.plante on. the coast. L
the same time, however, the Army and Navy followed up their lo,ca.t.lon i e
policy and later phases.of the expansion took place in the interior of the
country. All eight of the War Department-owned airframe assembly plants,
for example, were located 1n1and. e . oo

I The over-all- result o:E’ the expansion polica.es foll,owed by the War
and Navy Depaxtments is shmm on this’ chart (No. 5) You, will no'bice
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; ”’“\that although & considerable a ‘expant ook place in the .
coagtal areds, . a. substan’cial amount was: locatea. in the: North-Centra]: and
the West South—(}en'bral regions. et e T :

; More specifically, we have the wartime loca,tion, on thisg next .
chart (No. 4), of the major -airfreme and englne plants. You will notice
that conslderable dispersal was actually achioved during. the war, . We

. have all eight of the large War Department plants located in. the.inlend _

zohe; wost of them in a line runaing from Texas to Nebraske, A large
number of important DPC plan‘bs were also built in the inland zone.

T would seem tha._t‘ 1% should not be much of a problem to ret.a.in .
something of this dispersal and to develop new aircraft menufacturing
centers in such areds as the Fort WortheDallas region and the Oklahowa
City-Tulsa-Wichita region. Howéver, there was one peculiarity about
this expansion. The inland plants, for the most pert, were operated
either by licensees, who upon completion of their war contracts left
the industry, or by coastal manufacturers, who merely operated inland.

plants as branch plents, and upon completion or curtai]ment of prod.uction
simnly withdrew ‘to their ‘home plants. :

‘I‘here are several very important rea.sons vhy -these manufacturers
tend to withdraw to their home. rlants, One is that the. home plants are
privately owned, and the mepufacturers have ‘a financial stake there.

The second is that the nucleus of the industryy the so-called lmow-how,
consisting of top management, engineering, designing and other key: '

" pergomnel are deeply rooted in these communities. Third, the inlend
commmities are not so attractive from a residential point of view,

as the coastal communities which are either large cities or are located
near large metropolitan centers. For these reasons the industry has not
only wished to ’ but ‘hes actually returned to ite coastal locations.

As matters now s’cand. the United States aircraft indus’cry is
'probably less fawvorably locabed fx'om the military security polnt of
view than 1t was before the war. It is. congiderably more vulnerable,
we believe, to destruction by zn enemy than it was during the war.
These conclusions are based on the Judgement of competent authority in
the Army Air Forces and do not merely reflect the opinions of personnel ‘
working on this problem at Wright Field.r : :

The Assista.nt Chief of Air S‘taff » Plans, in Cictober of 1943 stated:
"The aircraft and allied industries in the postwar era should be located
in the central area of the United States, dispersed anong “those local-
ities best suited to support the industry by reason of raw material -
accessibility, transportation facilitles, etc."” The inland defense
‘zone concept is reiterated in the latest set of demobilization plamning
assumptions issued by the War Department in August 1945. Distance from
bord.ers has been 1ncreased. to 250 miles. . ‘

. When this problem wasg :f'irs’b brought to the attention of the industry,
it created quite a bit of controversy. I would like to say right hers
and now that we feel that the preferved location of the aircraft industry
is strictly a military problem and should be decided by the militery
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- gtrategists. However; the pro'blem involves ma.ny econo_’h Gy “Finar

soc:ta‘ and political consi&era:bions. , AT SE et

L s
Therefore s a8t a recen’c Congressiona,l hearing General E&ker sta.ted‘,d

the Army Alr Forces' position as follows: "The fa.ct hateur leading.;: .
aircraft manufacturers went to return to- thea.r prewar 'locatléns CONCerns,
the Army Air Forces. Such congentrations as that for the production of . .. .
airframes in the Los Angeles ares and that for ‘the production of engiaes
in the New York area ars.very vulnerable to attack. The development:. ...
of the atomic bomb does not alter these conside“ations. It simply in-
creases our concern over the location of the aircraft productive capaclty.
Any action to correct these conditions involves major questions erising
out .of political, labor and businesg consideratione, I call this
problem to your attention bscause an evaluation of these factors end
their.relation to our national economy would appear to be a matter :E'or
Congresm.ona.l dacision..‘ I S

The K Inlend Defense Zone conce«pt has been subjected %o considerable L
eriticisem, mot only from’ Industry but alqn “Ffom within the Services.,
The increased range; of "zir wesgons hag. ‘grortly reduced - "'he lumpertance
of distence from thé cbant. It is freguent] i pointed out that such
: ""ﬁ-s ‘a8, M;?nnemc Jig end Chlcago are clooer to poss:ble encmy

in nl*s coneen'bra.‘c; on o:f' airplznm pro hm 1 “the: Log ,gﬁl&s az'ea is
drametical ly 11lusd "ate& in the ALY Go6rat ne uir-g Lomml bise’ Renort
submitted o Congrsdd -on 29 Oetoher lC»Lb Tkat wreport. ontaz..md. .8 map

of the Los Angelés. érea, showing the probaLJ_e effects of six ca:rﬂfully
placed atomic bowbs (of the type used of Japsn) on that city. It was
estimated that six such hombs could _wipe out the ermtire Los Angeles
airplsne proluc’clcn, Whlbh may v‘epresent ae much as 40 percent of total
military alrplane nrorh_ hion da 8 no“mdl px,zutwar year.‘“ :

x‘f"

What, 1en, «are the poss:.u,.l:.tws a.vm lable to ug mr 1mprov.;ng
the mlita:zy Seeu.rmy of - the a,lrcraft 1ncus»ry? S
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some relocation. By relocation ‘we ,mean the actual transfer of an
aircraft opsration in whole or in’ part from {ts exlstine, location to

.. enother location; in this case from a coastal plant to one of the

government-owned inland plants. It involves the movement of that group
. +of pergonnel which forms the nucleus of the company involved--the top
> management, the engineers, the key workers, et cetera--but not the mass
- workers. ' The latter can be recruited locally. OFf course, company

records, drawings end the ma.Jor items o:E’ special tools and toollng would
have to ‘ne moved

The most fa.VOI‘a.ble moment for reloca.ting the .s.ircraf’t ind.ustry
‘has passed. Production at almost all government-owned aircraft plants
hes ceased. The problem now ig greatly complicated since the wartime
_operators of thess plants have elther reconverted to their normal peace=-
- time products or, in the cese of. the speclalized aircra,ft manufacturers,
withdrawn to thei:r- coas'ba.l plants. :

; "I would like to use as an illustra’oion of what could probably

have been ‘accomplished several months ago, this last chart (No. 5) -
prepared by the AMC in September 1945, This is not intended to refleot
a formal program or an official plen, by ahy means. The official poslticm

B39y

of the Army Air" Forces with respec:t 1o relocation is as stated by General‘ L

Eaker in ‘the quotatlon 1 have given. you. But this might jillustrate to _
you. the magnitude of" the  job involved. and give you scme ixlea of ’che T
noves which were then considered. feasible. SR

Among the moves considered were the following. A total or partia_l_ o
move by North American to Dallas, Texas; a partial move by Douglas ‘to '’
Cklahoma City; a pertial move by Lockheed to Cmaha; a total move by
Republic to Evansville; a total move by Curtiss to Columbus;-'a tota.l ‘
move by: Wright Aero - to Cinoinna’ti' a partial move by Boeing to Wichita.,
and a partial move by Consolidated to Forth Worth: These moves weré-" " |
discugsed, in a preliminary wey, with the companies involved, In 'bhe
‘cage of Wright Rero, nerotiations were actually undertaken’ but’ 'l:e:rms
could not-be agz*eed. wpon and the matter was. dropped. :Had 811 these
moves been carried oug,. this Chart - (Wo.-5)- W@uld zenresent the geographic
pattern of the pOs‘cwa:r aircraft industry. 1 - o o - y« T

Actually, all we ha.ve accomplished. 1- the ccntinued opera‘bion of ’che :
Fort Worth plant by cOnsolidatea and the, Columbus. plant by Curtiss. * - =
Boeing, of course, is continuing in operation its privately owned an;all
-plent at Wichita, Kensas, while Consolidated slso is continuing im -~ -

operation some of its small priva,tely owned plants. located in the interiort_ o

.. These, however, will be’ devoted 1o the manufacture of amall airplanes’

“.for private flyer ma.‘r'kst Pratt and Whitney and Wright Aero-sre back™ .
at thelr prewat loca,tions al'bhmlg,,h the latter hag moved :ﬁ‘rom P&teracn L

to Woodridge 3 New J‘ersey, a few mles awa,y. ‘ : ;

The altering of the gsog:r‘aphic pattern of ga.n,y industry is a very
complicated problem, all the ramifications of which cannot - bga foreseqn




of e people, involyed.

by gétrvinedng. the.
. the"aireraft industgc ig
' Congress. 'should .approve suck ‘a program, we belleve. the aircraft, qomf

.. on thig. queation, as ref‘léc*bed in a letter we:received from Mr. E. RS
~ Wilsoiy Chairman. of “che Béei’d. of Governors. of the Aireraft; Indugtries

:Ln advance. p -
relocation on s, co:mpa.ny 8 1ong«term competltive position An relaﬁio .
other compenies which have not been relocated, So I do not want to. g:we__ o

-~ you the Mpression, by any means, that 1t is & gimple ma.t’cer, that rall .

we have to do is to get the authority and start moving. We would have
had to go . into each case separately in consid.erable detail and work
out all the terms in advance.

However, the problems involved in d.ispers:mg or reloca.ting the -
aircraft: 1ndustry are not at all inswrmountable, By and large, the.
inland: plants are bet’cer than the coastal plapts. These plants were

mpecisiily: deszgned. and consgtructed for aircraft production. The labor

rates “In ‘the. interder of the country are generally lower than they
aré i the. coaatal locat:.ons. In many cases la'bor relations are alsg

‘more favorable at the inland loca,tmns. - o nT

Cli«matic condiiu.ons are somewha.“b be’tter in the coastal aread,

‘Southern Cahfornia plants can carry on congidsrable outdoor operation
and enjoy- excellent flying weather. Althouﬂh the southern inland
Qlants algo.enjoy good flying weather, outdoor operation 1s not carrled

"ot ‘any considerablé extent.  The suumers are too hot and the winters

toow wet fbr such opera.tlons.

Other factors 3 gtk a8 airport famllties 3 community fa01lities P
power, " light and sewage, are about the same .at both :mlaml and coastal
plants. “Byland.large therefore, it was felt tha’c any ‘company -relocating
in‘ the interler of.the cointfy would not at all suffer a disadvantege.
We have:come to, :\:h,e conclusion that the major obstacle tn-the. way of
relﬂoation and diaperaal is the personal likes, dislikes and-the.degire
‘As individuals , ‘the majority of the: ;personnel
invblved would. prefer 0 “remdirin: southern Californis or.oul on the
eagt @oastinear ‘bhe big Fitiems. This condi’cl 1 can only ‘be averccrae f__
srsons @ffected that ‘relotétion end dispersal of "¢
"is bgsential to.the Natidn's defense. If =~ .7

panies would cooperate wi‘bh tne Se.cvices in carrying it ou‘b

'~‘~‘-‘-I'>"w<mla. Aike. to give you a suxmna.tion of &1rc:caft mdustry opin on

Asdociation: - He . wroté as follows:. "With respect to the ma:bte:c‘ of, the

T ‘dispérsal of plents it was-their- fe;eling --that ig, the. feelmg of the
jmembers of the associa‘&ion, ‘whichs inclucles all- the major companies--
. "that this is a. ma’cter of national policy, which affects aivcraft
“manufacturing onl,y in &0’ far as it is part’ of ‘the-total war poten‘blal
. They believe that d:;,s'persal of - aircraft manufacturmg should,: fherefore 3
_he undertaken only when and™if the d,ispersa.l pnlmies of the entlre
~ industrial establishment ha.ve been established ™ -

We think thet point ia very well 'baken._.. There is little use in
relocating one part of the alrcraft industry and leaving: othe:;‘ parts
4n sxposed and vulnerable positions. Furthermore, the aircraft industry
is by no means a highly integ;ra.tad induatry but ra.thﬁr rel:.es on many
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T other inﬁustries-for reconmending 't:he
~relocation and dispersal of the air Yy the Alr Coorﬂ-ina»‘bing
Committes was slmply poging’ t‘qe pr yblem and pointing to a posgible

golution. It wag expected that other Services and government agencies
would exemine the industriss in their particular fields of interest

and prepare similar plans for dmproving their militery security. It
should be clearly recognized, however, that the military security of
industry is’ only one phage of the over-all problem of national defense.
Any pleu for the dispersal and relocation of Industry, to be meani ngful,
must be an integral part of the over-sll plan for the national defense,-
and any plan for the relocation and dispersal of the aircraft industry,
to be effective > must -be fully integrated with plans for the reloca:bion .
and d_ispersa.l of all other war. indus vries. .

Another means of mpmving the securit;y of the alrcraft 1nduatry
against eneny attack is detailed ‘digpérsion of each major aircraft
px‘oduc‘bion program, a]_ong the -lines of - the British and Germen ' complex
_aystems. We, of course,have had.some experience indirectly with thi:

type of operation; through our substantial subcontracting program. .
What actually is involved in this type of operation is the use of--a .~
- Jarge number of small plants; dispersed within a radius of ir'om 50 to -
100 miles, imstead of one very large plant. Two or more sources are
provided for each part or assembly Just as two or more plants of fina,l
assembly are provided. The entire group of ‘plants y or: ‘complex, operates
under one managemen‘b and. works on the ‘Bame aircraft or ene::.ne moé.el.;

: ‘I‘his sys‘bem was useci ertensively by the British. and Germans, as
-~ you. proha,bly know. ' The British began dispersing on a large scale: a8 a
_result of the heavy German ra.id.s in the Autumn of 1940.

A ‘t.ypical British complex was ‘one turning ou’b 135 Spitﬁres per

e ’mon'bh.‘ "That complex consisted of 40-0dd different Factories,: located
. within a radius of about 50 miles. It had.threéé findl assembly fields,

- four final wing assembly shops » Tour fuselage: ‘ghops; - four machine shops,
© three press shops ;. twenity fTour or so other plants for detailed parts.

In addition, 47 per cent of. the work was. suhcontracted to other companies.
Other complexes invoived: literally hundrsds of individual manufac‘curing
sites, including basements in priva:be homes, vil‘Lage ga:rages, converted
stores s and the like. . -

The British report “That the cmn'plex system proved very effective,
and, indeed, was just asg efficlent ag the more conventional type of - .
- ganufacturing operation., They clajm that the ‘man=hour cost was no higher

- than it would. he.ve been, had. the entirs opera’blon been concan’tra'ted in
~one plant. » . : . : :

The Bzri‘bish, of coursa 3 found. that their transportation costs were
higher. Production control wes greatly complicated; it took a lot more
supervision.  Larger stocks of raw- materials were required at the various
points ‘and in the pipe lines., But by and la.rge the British felt that this
was the answer to air attacks of tha type s of course, tha.t 'bhey experienced
in World War Two.

S ﬁ? wﬁf SR



As far a8 the atomie bomb is concerned, it may call for: spreading co
out beyond ‘the fifty-mile radius and providing greater distatices between’
plants, but the principle would still appear to be valid._ ‘It's still &,
matter of not” put’bing all your eggs in one basket Co T

’l‘he timing éi' such a program is a problem. T would not be
realistic to expect “bhe aircraft industry to- opera’ce und_er such conditio
during pea.cetime -As-a matter of fact » most aifrcraf‘t manufacturers have
sharply reduced “their Bubcontractmg, 80" thét now prO'duction on &y = -
given model” is’ eonuentrated almost completely in'ons' “plant, ' Thus,
even the dlsPersion accozxrp‘ ehed ’oy subcon‘bracting during the war hag
been lost ¢

Therefors s any plans for dispersiodmust be pu:rely plans for a
future emergency, It is our intention to .pursue the matter ag far as . . .
we can, on paper; and’ o S {ndngtrial mobilizat:, planning fora” R
future emefgncy-careful” ‘consideration ¥11l e given to this p:’c'oblem. L

We shall try to arrange to-have the taHufdcturers” 1ncluisd- insoue ‘plans;”
- work out, in ad.vance 2 the mg_e‘_bhpd_.g bywhich‘s.peywoul gygria,p?_r {

aircraft: industry is j"ﬁndergrOund plan'ts. Undergrouﬁdfprod n we
used most ex’cpnsive‘ 'by Gertaargy; as you nrobably all:“lmOw., The

: T would lllce to go very briefly into the pattern of the'Gernman nove:
undergrovnd. The Gexmans began going undergrcund. as_early as 191;1 s but
the movemeqt was on a very smz}ll scale ) ‘because fhé Géx‘xﬂahs Ve re Qulte

in the fall of 1943, when ti AUIii'ted S'tates Strate gl*c Ai
the RAF began”to mount gredter and groater a‘btacks, the &Pfort to' get )
underground began to gather speed., The great thousand-plane, fighter-"~ "
escorted raids of February l9li’+ convinced the Germen high command that
vnderground plants ‘were the only solution ‘to"the problem providing
security agains‘t Allied air attacks. They, therefore y set bp’a special
~organization’ in the governmen‘b and in the Luftwaffe to ha.ndle the move~
ment underground.” The. .govérnment:. “took complete cpntrm Of the nrogram
and established rigia priori‘cies on the plan‘cs and operatlons ’co ’oe ‘
moved und.erground.

A‘h, first the Germans planmsd to move thelir key programs underground
in order of their importance; "V" weapons first, then jet figliters and
Jet engines, and later the conventional fighters. The sequence in. which
each plant was to be moved underground was also planned in advance. The
more important machine tools, production and test eguipment was to be
moved first and then the less important machinery and equipment. - The
very heavy Allied air attacks, however, completely dlsrupted this orderly
planned dispersion and movement underground, The Germans were forced to
move plants underground in the order in which they were bombed by the
Allies, Thus, when a particuler plant was destroyed or damaged by Allied
air attack the usaale machinery and eq_ulpment of that pla.nt was moved to

- 10 -



"‘}?/:‘a ne 5:Ldispersed. .orkun ground, 1 The Gey ?‘,however, d.id. succeqd
" in getting a1l their "v" wea.pon ;an mos‘b«ef heir et '.figh'ber pro&uction
und,erground.., S . E FORATE ;

‘There appears 'co be’ considerable confusion as to 'hhe benefi’os de~
rived by the Germans from their move undergrouvnd.  The Strateglc Bombing
Survey Report would give one the impression that it did not work at all,
But tliat was not quite. so. ‘We have no record of a German underground
plant actuwally being d.estroyed by the Allies. They were extremely
difficult to detect, for one thihg, and, secondly, even when bombed,
they. ha.«l enough overhang to protect wha’c was underneath the ground.

L It is’ ‘che ccnviction of many informed observears that-1f -the Germans
" had stey ted earlier and been able to go underground in an orderly fashion,
they could have. prolonged the war conslderably. As it worked out, we ~
~ caught- them mldway in their move underground, and by attacking their.
~ trangportation we disrupted their entire program, Those plants already
underground’ could not get. materials or parts and. Those plants go:mg '
underground. were ca.ught midway in transit, :

The Ge"mans soon realized. that ‘b?anspor'bation was the weakest linl:
in their p.Lan, ‘and that by dispersing too much--the Strategic Bombing
Survey emphagizes that point--they. increased their problem of tramspor-
tation. By concentrating their air attacks on German trangportation, the.

fAllles were able to deny the Gemans the ben.efits of their dlspersion
o and underground production programs

The final’ chapter in Geymany's ‘effort to secure ite ind.us‘bry againsgt

' N Allied ailr atbacks was the reconcentration movement in the form of the

go~called "hunker plants". These plants were ‘semi-underground installa-
tions which looked like gigantic Quenset hu.ts, 800 to 1000 feet long,
200 feet wide and four stories high. The above-ground portions of these
plants had reinforced concrete roofs, 18 to 20 Teet thick.. These bunker
plants were constructed by piling up earth in the shape of a. tremendous
mold, laying boards over this garth and pouring concrete over ‘the boards.
When the concrete hardened, the earth under the structure was removed
and used. for- addltional concrete. Wells and floors were then installed
in the excavated areas and machinery snd equipment moved in, Eleven

such plants were contemplated Two were actually under constructlon N

ab the time that Germany surrendered,

The Gemans intended to d.evelop a8 highly an inte@'ajced. production
operatlon as possi ble so thab there would e a minimum of transportation
in and out of the plant., In ‘the ¢ase ‘of sircraft, ndot only the entire -
airframe but the engines and other componsnts as well were to be prodiced
in the same plant, A study made of “these plants by the Corps of Engi-

- neers indicates that they were very well constructed and would have pro=
vid.ed ideal manufacturing area.

We, in this country, of course, have had no experience whatscever :
in undergrovnd manvfacturing. Some underground storage operations were’
carried on during this war, I belleve a complete set of B=1T7 ’cooling L
was gtored underground gomewhére in the Mid West, but we have never under-
taken underground manufacturing operation in. ‘ch:!s country.
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Yet, distagteful as it may be--and o may well expect -bhat workers ,
... ¥11Y not want to work underground and manufacturers ‘would not went to
operata underground--this would seem to be one of the best means of
izzproving the mil:.tary security of the aircraft industry aganst enemy
attack.

At the present time all we can hops for is to build a pilot und.er-
ground plant, govermment-owned and operated, simply to determine the type
of manufacturing operations which éan be efficiently performed mnderground

- and the type of problems which may be expected to be encountered In such
operations. We know, from studying the Germen experience, that there. are
many operating problems involved--excessive humidity corroding machines v
and materials, i1l hea.lth of the workers, poor lightmg, poor accessibility,
cete. .

The Germans s of course, uged all kinds of sites s including railroad
‘tunnels, abandoned mines, natural caves--whatever they could get their
. hands on--in ‘thelr rush to get underground. A carefully plamned end
.éxecuted program would probably yield better results than the Germans
achieved., We have had the United States Bureau of Mines make a survey
- .of .existing underground sites in order to determine the extent to which
. such-sites -are actually:available in the country and the extent to which
they sould. bérused fo the production of aircrait:and aireraft parts. The
. Bureauof Mines ‘has-concluded that we probably would:be as well off
L digging new sa.“tes, tailored to .our. neecls » 88 trylng to use ex1stm gites.
Now, as ’oo ’che timing of: such a program. Ve ha,ve no hope fo gotting
any aircraft manufacturers to go underground during peacetime. The. best
we .can hope to accomplish.during. psacetime is. a:pilet plant operation
_which would agsist-in determinihg: the:extent to which a future wartime
alrcraft manutactiring: @rogrm can.be- placed:. un.derground, the cost of
- such a construction program, the problems davolved:dn: underground manu-
facturing operations.and’ the liker::At-hest;zit.willinot.be until.a threat
of war has become clearly evident:thab: this:eotmiry yill-embarkoeon a large
seale program of underground plant comstruction. The industrial mobili-
zation plans:of the Armed.Serviebg et thereforeiintlude detailed and
- comprehensive’ plans: for the!amound:and: type ofv underground: fleor! aree.
required :for a firture war production/progham:iIt.is 1o be:hopsd. dhat’
these plang will Pe availablerwhen: heedef: so that:loss of: pre :Lo}.is tinme
in gett:mg the program' mdemay can b@? hﬁld. toa mimmum :

: The increased ra;nge nf ‘bhe a.izn yea.pon haamaaﬁ .
cni. .. this country's industrial:plants-entirely feasible,:end;: in the! event
+ of another war, highly probable. = Ther adiwenti-of the. atomic. bomb: ias
-greatly magnified the damage such abtacks: couldi Snflich onovwr -
:productive cepacity and greatly emvhasizes: the.dmportance: of-improving
f\the military security of: our war industries. . Relocation; we bellsve, by
placing greater distances between our. alrcraft plants end possible enemy
bases of attack, may provide greater opportunity for intercept tion., '
. Dispersal may minimize the possibility of a sucgessful atiack on a few
- large metrcopolitan areas from resulting in the destruction of the major
part of our aircraft manufacturing capacity. Dispersion, along complex
- lines, may reduce the possibility of one hit delaying an entire aircraft




| progrem, Uhdergraunﬂ,plaaxs:may,pfa -~security agaanat onemy
- alr attacks 1f they prmre able to wi‘bhetand, the a.et.ual effects of the
bomb hl&a‘ba. e o

Proba.bly xno g;_:@ of thase possibilities provides 'bhe en‘bire solution :
to the problem, but all four applied - judiciously should result in a
© greater measure of security :E‘or the Unitéd States alrcraft industry,
aga.inst enemy a,tt,ack‘ . '

Thank you .
COLONEL GALLAGHER:

Thank you very much for a very carefully prepared and ably delivez'ed.”
~ talk on a problem which I kmow is in the minds of all of these men,

I preswné that some of them have quesi'bions that they may want to
ask you. .If you do not mind, we will see wha’c they are. Any questlons
from the floor s gentlemen? :

COLOI\TFL FAIRCBILD'

In persuading the aircraf‘b industry to J.ocate in the central pa:r't
of the United States or other places away from thelir present locations,
what means are ava.ilahle to you? . Is 1t persuasion, 1s.it a subsidy,

or is it some clause in the contract requiring army and navy goods to be
built in specified plan‘bs'f - «

_ MR G»LASS-

In our &emooillzation and mobilization planning we included a project
called. the €3 Project which dealt.with the propoged changes .in legis-
_ 1ation or add.itional leg,islatd.on which the Army Air Forces felt would: be .
required to.carry cut . the. relocation and dispersal plan. In this report -
there .is proposed. a bil,l which would permit the Government to designate
the . p,lants dn:which production of military aircraft is to take place..
In other words, the AAF could say to North American, for example, "Eere L
is a contract for P-82‘s to be built at Dallas" . , -

A S'IUDENT
Would. tbat n.ot apply. equally 'l:.o any other goverment con‘cract"

Theyt,-is, right, If Congress should approve such a program, we
believe that these matters could be worked out with the industry on.a
friendly basis and we would not have to coerce them into moving. We
. contacted every airplane and aircraft engine manufacturer and discussed
' the matter with ‘chem, so they are very well aware of the problem.

I feel tha.t the only thing 'bhey are waiting for is a policy deciaion

- -by-a sufficiently high authority that such a move is reqmred by the - -

- national interest., In other words, they want a national policy
declaration. ' : o

- 13 -




i

And they are a,bsclutely righb I’c would not make muchrsense 0 -
undertake to disperse the aiyeraftindustry if' Ordnance d4d not disperse
as well and similarly with ‘Qther segments of the’ industry. The aircraft
industry is avery complicated. industry, dependent on all kinds of other
industries, bsginning with the rew materials and working up to -the pa:rts
manufacturers. C e e

So wé agree with ‘bhe industry that 1t must be part of 3 national
defenge plan. A decislon has to be made by people high up in the Services.
Once that policy declaration is made, we can work out the details with \
the manufacturers involved.

“A S‘I‘UDENT'

Has any thought been given ‘tQ t.he na‘bionalization of the. airframe
industry?. - = . ,

.MR GLASS

Yes.. The nationalization of the industry was considered.. As a
matter of fact , before this war consideration was given to:a plan'of having
the Services themselves manufacture dircraft. You people in the Navy I
believe, are probably aware that the navy-owmed Philadelphia plant: ac%ua_.lly
went into the airframe menufacturing business for a while We used: to " o
carry. *producﬁion gtatistics on. them. 'I‘hat was the only servicewperated
plant of whica I know., . C .

, ThaA:my Air Forces for a while though‘b of manufacturing airframes.
As a matter of fact, our headquarters building at Wright Field was:® ;
planned with that in mind. But thal never worked out.

. We are firmly convinced that such & policy wou.ld. Be disas’crous,’!’ i
I am not.casting myself forth as a strong free enterbrise man at all,
- I am enbirely impartial in the matter, . But By having ‘the. Governmen‘b
underteke: to mahufacture aircraft. we vould_ be putting all our. egas: 1n -
one basket, ~Instead of having several grohps of thinkers amd &esignez‘s
working.on alrplanes, we would have justfone group under one-.djrection.
I do not think there is anyhody. in the Army Air Forces who would. serlously
congider such ‘an undertaking. They.would Yather depend on the aircraft
industry.

They would rather have North American, Douglas, Cpnsolidated,nBell s
and Curtiss, etc., competing with one another for the limited amount of
AAF procurement which will be available in peacetime. They hope that
~ thils competition will force them to come up with the new ideas and new
designs which will keep this nation 8 airpower in ad.vance of that of other
natlons.

COLONEL GALLAGHER :

Any other questions s gentlemen'? If not, on behalf of the class let
me thank you again for your very fine talk. .

(11 April 19L6—-200)s
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