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. \ .I I ; . . ; I 1 . 
LIEUT. COLONEL GALLAGHER: 

.; : : : . . Jj -. . .' . . . . : ,. _.. 
Colonel Moriarty, who is scheduled to ad&&s you at thfa Mur, wai 

, 
. 

u.nfortt;wnately cama +t 0f:kk~ He has a~jk@ a geqtleman who we.8 with 
him through Tuat $' the program to comedown a;nd pinc'h hit for Mm; ' ~ 
This gentleman haa. vqry~ graciously canaented ta,cotie before j;ou and give , 
YOU a brief talk on the constructJon of.nq f&llities~ for the A9r‘ Corps, . 
He is failiar with that, and while.:he cas not"'tid'm&i title to'prepere 

, 

his talk, he,.h&o.vol&esred hSe ~willfngn~seto anscer ‘any$aastion~l that , : 
you may have, after his brief'~emarks,' C.o$.one.~ Ea$, *as I have daid, has ? 
been aseociatad with the progrw through most of lts’formatiie stages qd ." ' 
its cumpletign et~q3ar. Xt might not sound entirely unBmilLkaY't;o some ./I ., 
of you, This lgentlemen,~ i&Cbll'o~eL Eay, who i.s going to talk to you on ' ' 
the oonatrvctfon of new far%'&%es:. ' . I ., . . . . , I . 
coEoblmJ HAY:. ,, . , " : .' 

.:> ,_ 
a 3 . , 

~ ^' , ,, _ .' , , I 
It 18 tao bad ColOnol Moriarty ccx&+ot.+be here? .but::he bad $0 go io 

Cleveland~, .Be $e+ in, charge of setting up a large‘ central'Clere1and bomber 
plant, Colonel Noriarty wou2dAxve.been a veqr good one to have talked 
to you, becaug he yas actualll-y .tha man :who.hgd 'most 50 dd:with the: 
construction of..facilities&r the Army Air Forcss in i?ls capczcity as 
Chief of Resources $o$xtrol Section atrtbe Air T6chnic$ Service Command,, 
Wright Field, Dayton, Ohio, f.t;ras associated ,with General Hopkins or on 
the atta;ff as: A-4 for'fivis y&r/r, 1 waa mpre or 1f+3f3 Co~orwl Muriarty+'B + 
boae. In that staff positton I had supervision over his act.l%1tles. How? 
ever, he is now my bogs, So that is why I ti hero rather roluotantly ,: 
today. . 

E 
Thg constiruction of facll,St;ies.FrleaUy &art&I at the tkm& af the , 

British aed F're&b pro&rement; The BrF$ish>govgrnmen through rather 
general supply contracts en~4blad mny manufacturers tb.constructthe 
required additional facflitieis:, In, a few inetnnces, ,such as Pac&rd and' . 
Wright, they provided bufldings for the-&e of $hos~~ con&'na. '. ' 

'i? _~ 
We, in Ldl;'i,' r&&e& that we would need gqtremendous amount of new 

facilities,: At.'that t1me'induatry was not tqo 'i~%kr&st$d in comwrting 
to war prpduction; They‘ ha& a31 the clvil;&n productfotithat they could 
handle l As a restit we'emphaei8ed our program at that time upon the 
construction of f&cilitfe'Bbfor the then air&aft Industry, T-he larger! : 
companies were the ones ael'ected~and glven‘fucilities for combat cquj_p- 
ment and so on, T&3 a+ler companias were given tralne* cofitracts -7: 
some of the eng& 'companies. .': ,.+_.._ l ,. I * :i . *- 

' Before Be&l Harbor we h&;-as I:.recall it, g very good &z%.., 
Our total exp&s'Son pro$ram'was'a little iv,& three &d a querterbillldn 
dollars. . P+CW to th+ 7th of' Diioemberj1L$+l, a billion dollars had been- 
authorized, a.nd approximately btie hundred plar?.lt;s were then ~u&?r 
construction, 

I I ,. I I . .' ' I . . : . P 
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some of these plmts, mch as the bomber plantsatOmaha, Kasas 
City, Fort:Worth, and Oklahoma City, were built a ,lat larger t&n later 
wenta proved neoesaa~y a~;c,o~d~~.~~1~~he,t)len existing product;ion 
schedules, We'& ~ealized:~'~~,.~-e~:aere built Larger than w&t thsy 
were supposed to be at that time, But, of course, we were planning on 
one-shift operation at that time, which gave us some leeway. I 

. -1 i 
In the Air Forces we didn't super=& our construct&n i6 they 

. . *..:: ,.’ ~@e:D&qnse,Plent Corporation's m&h@ of supervision of the construc- 
: tion of the plant..had another. pery. de~~ded,ad.vantags., Tha,t was.that the 
' leeaee, if the Defense Plan& Corporatlon!,was a$eo the.agent of the RFC. 
.d So the reprepen'tatf~e of the Defense ,Plqt,Cprpqation had virtual 

reaponsibillty for the compLetSon.of his project. He was Edso the, man 
I I who was be1~.need&.d by a&l the people 1~ $he4i&rict.,. He had to get 

.* ..$he-p&ant fQ+hed~ H~l,had no one to b.l+me bu$,,,himself if he'didn't get 
qla @b .igxle,, . L .' 
. ; 7. ,,- : ‘l . . -t I : I . 

Thp manufaciurers submi&d,p&ans of QLL pr&ects to dur districts, 
Thei‘were very complete in mast cases as* regards the detni&?d construction 
plans. The district manufacturers' people and the district personnel wGre 
.w@l$.nnp~on what.$bg comp,any should da; what the company's possibilities 

: y~jgqe? ,+,the know-how,Xinaqcisl, r@sponsibUity, and so foflh,.. They 
- %urn@@ed nearly all l@t;. information,. 

* 8, .. 
Jn gongs& thp,overlall pla;s",$zt? approved for procurement here in 

the headquarters, A+ A.ir Forces, The plans were then rsL&yed to the 
I I Air,TeqfulfcaL Command,< I$<w+s up! $01 them, :nd their districts to determine 

whether ,adequa@ capacity exss$ed..*<If a&equate. capacfty did not exist, 
., they,.weq $0 expand the:.capacity ilmmtidiately, either by, conversion of the 

,,,, ex&st,&qj pLantq o~.by.recomm~nding new construction, ., 
.1 . 2 , .> .I 

P-&or to Pearl .flarboy there was ver$ 1ittJm r~conve&$on, as I said 
.,.: be,&;, b&qf&$. Pearl l&qbor our, off5ce,&re;4q Washin&on, the Air 

Technical'Service CosIfmand, Wright F,ie$d, and all its districts were 
swamped with requests by manufacturers to get into the military production 



One very impor&& part of the constructicxn progrm wm the private 
method of financing, where manufacturers received certificates of neces- 
8iQL In the aircraft industry saven hundred millfon dollars worth of 
certfficatea ww33 gF#nted, which was a very,lar,ge part of the construction 
progrm +, . .- 

We'convarted all kinds of industrie:s to ths manufacture of,aircraft 
and components, There ware companiti;r making washing mach$nes, refrigerators, 
gWh3, and on and on, One conlpany, 88 I recall very vividly, wae given 
faciltitiss for the production of aircraft forgings, They had 'had no'ex- 
porXenc@ in forging aircraft parts,, 'rlzfsy ,were al& set up and had no busi- 
ness l * we suggested they go to the Stydebnker Corporation for business, 
Their.FepresentLtive called cm Studeb&kar and said "We ara ready to go to 
WOTK, We I=an produce fargings now." The Studebaker representative cald, 
"Wh& experience hqe you had in the manufacture of aircraft forgings?'* 
Studebaker said, "What axperPance have yqu had in thg man@cture of aEr- 
craft engines?" Thay t;urnad out 50 be a very good subcontractor to 
Studebaker. ' _ 

Bsf'are the filrst big cut back in ordnance WB wire doing our best' "' 
to find' a@ditional facilities. We tid plans out'for thqcopstruetian of 
i3km.y f$qiM.ties, The War .yroduction Board,becamti very active .fn ths "' 
coor*di&t~on of'tiX1, of our facilities pj&nnfng in 1943, We were able'to 
pkk up &ny planta from the Ordnatic~ Ikpartment in that cut back. They 
lnvalvad Qonverti% to efrcraft work in many caseq .although we used 
around fifty without any conversion at all, ,. .' 

The War Production Board's coordgnatfon wi.th the Arm&i Forces was 
not too good in the beginning of the Iprogram, becsuak, after we had 
screened.and made our'$lans.-on how the '&x~struction w&~.to be perform&" . 
aa muoh as a month-or &aybe ttio mon%ha had alapaed, It was ~*J.i%Cl-e bit. 
too late for the War j?roduct;ion Boa@ to ..I start guessingat phat'time, 
The production organizations were i&olved. They realiz+d they) qou;ld;n't 
apcnd too much time wfth us, As a r@alt they pzsaed them without too mur;h 
perusal. * . I 

Bowever the Facilitlcs Utilization DivisI.on was rorm3d. in the War. 
Production B&d, and they started working with-us at thk Snci'ption of the ' 
facilities prsgects, They randered some real. assistance,.:-,tJe ,found that '. 
we could convert many ficilities such 8s' fair grounds. JIn soma cases ft 
would have bean &heap& *to construct rgt%er them convert, In gene&l. ii; 
was very good, . . %-,' * 

'Con&ruct%on elttea for plants were selected more or LSSS by the Fnu- 
factu2xr. We had the prerogative of arguing w4.th Mm about &t, trying to.,, 
get him to go to another city. The real factox:, of course, +Sn the 
location was labor, xn 1$+3 and 1944 and 1943 the country,was in a+&d ,. 
position.as far 8s av&$labZe labor for-la&e expansibns WG3 r;OnG@Fnedem 
1 rememkr we 'II& considerable,diffiCullCy 'ia trying~to finh LoCationEl for 
plants that would employ twenty or th%rty thouEgand workers. 



.- 4 Thaw ,your .Colonel. : ,',. L 
.*. 

Are-there any ques$ions on the problem6 of expansion? Eere Is your 
oppor%k@t;); to get an'answer, I_ , . ( I -1 ._ 

. 
A Srn@T: . . , 

.> Yoti ;mntioned that it'was v&r~ difficult to locate ar;eaa wherti 
, xoti coulid gtitafn tw&ety tb thirty ,IA'ousand eraployees. Did you'try 

* out areas 'where you couJ.d obtain fi+e or e2x thousand in your q-&i- 
tectutia,I,.,survey to 'determine' gArm$ors? 

.'. 
COLcxmL HAY: 

tv'e'used t& War M&power Commls&ion; where the Manpower Commission 
had their tit?, as t,o the nvF$lability of labor. Our problem &is to 
find sudh'plants iq'.a?e& whe,re t&-E! was.the qabori If not, wo' had 

-_. to shift the operation, ,,just as in the cage of A,O. Smith on propellers. 
We x-a-p $nto a iabqr,.bqttlenecg at Mi;Lwaukee. VP had $0 set up sub- 
contracting operd'ions at the 'Minneapolis and St, Paul fair grounds, 
That was a labor-free area. Iti tjlat way we were abl& to use six 
thousand workers in the :ffinsas City area and ease the prmsure at 
Mi'lwagkee. !. / 1 

D6you thIr& tha$ in the pkmt coxkuction days, if,you had had 
bett+y architectural 8uqeys @x$-a dieting of them and'placing pltants 
in some&t free labor &ea$'oT&er than Fort wdrth, Omaha, Kans,as City, 
and Oklahoma City, you would have been able to obtain more labdr and 
freeze labor Zn that area? In other:warda, do ypu think these archi- 
tsctural'aurveys wt?re s~ficiently'tiaund and based on knowledge of 
the conditions in the areas to enable ~XNJ tO‘nx%W awund dscidior&?: 

YiX3, I should eay 
interior of,the country 
'I belie& $ljat,we cou&,d 
in the NEW York are& if 
mile limit there on the I' . 

, ' A.STUDEN$ ' ' .I 
1 ,.I 

. ._ 
. . I! ,. I ‘*i i, 

< : 
they were. We, of tours+ had to stay‘ in the 
at th$ bcgtnningof the expansion program. 
have used a lot more labor that was never used 
we had sta&d there, But we had that two hundred 
coast, , , . * 

In the early part of your talk you rneneioned that prior to Pearl. 
Barbor, plant construc$l.on went."agparently far beyond the needs of that 
tfme; that'there was a question raised by the WH3. I was wondering what 
m&hods were used to deternine what the requ$red productive capacity had 
to be, 



We hnd the architects work out the floor ~qmce to pm$uce~ao my 
B2993 or 80 many C47% at that time. 

I . :, . ‘Z. 
7 :: -; ~F2wtll ~&Jr reguiramente? 

- . 
Y&l. Those were actual requiramentB, print requiy~?mon%s. 

Th~pLant, of course, was aat up on a one-shift operation. Of 
COlxl?~ e, that plant could probably produce.350 airplanes on a three- 
shfft operation. We kd in 1941 very Zittb experience in the 1~8s 
production of airplanes. Our engfneers and the people here 9n the 
Army Air Fcx-caa and the Aircraft DivTision of the War .Production Board 
work& out what th8y thowht wotid be the faciiltfe~ n&led for the 
p$-oduct;lon bf;a ce%t$n number of a&x&t over% certain tbne ixkwval. *T.. -3. 

35-1 other worcb, you ueed yqur end items-~enti&&?' 

dULUmL .rnY: : ., - * 
. -. 

..' ', .- > . 
Thai is right. - 

'. 

; 

f 1 

A SrnrnT: . . -,s ‘_ I’ . . .‘_.I 
Hather than the compoden~s or raw materIala? You ua+your end 

item capacity? 

CULONEL BAY: .I. * , ':' . * .: . . . . *$& Is &$it . We dih*&, have any expansion in i&e Air Forces 
as it vas. not .jzlet&fied at that time upon the t&m apprd$ed OVW-all 
pkoductPon+ schedulea for engin& and airframes,, A11 WQ had were ap- 
proved schedules to go by. 

A STUDmT: I 

The reason.1 raised the question wm what I read in connection . 
with.the expeditbn of production capacity, As I &call,, about the 
middle of 1943 facilitiee of that type were aw~~y beyond even the eug- 
mented aircraft progrmn of our own country ee well, 88 our allies. Is 
that a fact? 

CQLONEL HAY: 

Y8S. That 18, in the latter part..&. 1943 that dondltlon began j 
to occur as certafn facflitiea were In excess hut: there was a shortage 
df cektain %ypes. ,' . . ', . * 



. . L.‘.. / I . ,+. , * '. 
I &b‘ wondering khat'iethods were used to determine or to'base 

estimated productive capacity on, You mentioned earlier that prior 
to the World War you had more than what was required, Then a year and 
a half after that you again load more than what was required, What 
methods were used $n dete~~nmg.that?,"~Waa it made by guo88 or by 
God? 

... . 
'm8rt3 was a lot of t&t. 

ie, 
.BThat is what &hought from .what 3 read, of the history, .That 
tQere.were no firm methods? Is that right? 

: : &xONE&":HAY: 

We actually had the theory of using plant facilities and's'0 forth 
and space studies. But we had had no actual experience in mass production, 
in large-quanttty production of aircraft. We had to guess a*.lot. Our 
gueaaea turned out to be fairly well fulfilled. 

Did you apply that to machine tools too? 

COLONEL HAY: 
, . 

Yes. Machine tmls. Some of those estimates were purely gueas8s. 
That is true of all the mQterials. Everybody came up with a figure 
almoet out of thin air, We had many factors that we use& in the &omputing 
of requirementa, We also had so many intangibles that all we could do wzs 
to-make a darn good guess or e&imate, 

I ,I 

Colonel Hay, when you wore thinking of pJ8nt expansion on the basis 
of one shift operation, were you: looking forward to the point that YOU 
would Becure all of your production on one shift, or were you planning, 
if necessary2 to go to two or three shiCts? Were you cognizant of the 
fact that by: going t;o two,~r threa shifts ygu could get a hundred per 

I cent more praductian without any increase of facilities? 
I 

This one-shift operat$on came up in the early part of the program. 
Aa I remember St;, 3t applied to only four plants, Higher authority at 
the.Lime ,fi7r.@ome reason. or ot'her tol;d us that it. should be one-shift 
operat$on; &cto the o-t&%- pUnta, I!'am's~~& 'alk of them were plants with 
two-shift operation or more, ,1 

’ 
-6- 



A S!RlDElUT: 

So yau wer&Pt gene+lly g@zq oq the b&i! 
operat%on? It was~~CLy for those four plants? 

That is right. Only for thoss Potis plants, 
. .. 

ASTUDENT: 

W&t proportion, roughly speaking, of the production did t&me 
four plagxl give you? 

COLONEL IZAY:' ' " 

I would say, about 30 per cent. 

A STUDEHT: . ,' . 

In vfew of the constructIon needs do you have: npy idea why your 
higher authority went 013 one-shift operation far thoac plants? 

HOW much, did you contelapl&e scheduling beyond the one-shift 
operation? 

As I remember it, the second shift was about ~CI per q&t effi.- 
cient, The third %hif% kmabout 56 'peg q&tit effi'cient, Then it was' 
fotmd in:n:ust of our plants that it wat3' k&h better %'o go on a two- 
shift operation of two ten-hour shifts. You get mire that way than 
by three ahlf'ta of eight hours a day. So in the over-all production 
the two-shift operation increased, That DEB at mme planb, I don% 
know whet&r dll p&ants want on thd d>& not, I: know ss&x~A. did, ,I 

: . I 

COLU~EL HAY: 

That was our actual experWncer .1 ' : I. 'I 
A STUDElNT: '. 

r 
Do you reiernber what.ym used in cabmXatfeg your estbdxsa in, '. b 

the beginning? ' . , .,' 



We had estimated a thjrd-sh;lft efR.ciency much higher thcr) What. 
it was actually. I know that, I don% remxnber what the factdks w&e. 

‘1 
. . - ..i . . I 

.a 

A STUDENT: 

Considering correlation of placing the load on the production 
capacity, from your previous statement I aaswre.that there always WELS 
ampis~productivs capacity, that is, always in readinessfor any future I,..... . ~1 . 
even unf ore8wn demand. 

_. u . I 
. ; ; , _ , 

That Is true, I dan'r; think that any p&xx&meat prpgram was 
ever held up for the lack of facilities. 

. . 

There were always available facilities? . 

There .was alw&s.-a-cushion t,here,= 

A S!MJD~T: 

Was any of this fac$lZt$eB planning done wfth the Idea of SCXDB of 
it having to go underground like thc3 Germms did? 

I* I 1 . . - . 
As WI the Marietta, Automobile plent in?&g& 'Gmsrzl ~iblfe 

suggested that that be put underground. Other people thou&ti it ' ' 
wasn't such a good idea at the time. However, a large basemnt wzs III 
aug there. There was a lot of flock space underground. That was th6 
only t&e we had any ideas about put&ing any of these underground ct all. 

: * . . .1 . . . 
CULOIm3L BROWN: _ I 1 . 

* 1 
;:' D%d you have any kmtances like thle: -;t teems .t;o me 3: reC& 

a lot, in the papers about one ciailian.a~encg,wquld bs requested by 
the A&r 6orps to build a plant, -..some'other agency woul+ be requested 
to select a site. Then when the builder started buU.,ding on the site, 
SQBE tiapsctor from the Air Corps would come armznd and say that 
no such locattion hed been considered, 

. I. 

COLOm3L my:.* 

No, I m mare that nothing like tlxt h-appsned, because in ths 
Amy Air Forces we turned everything over to the Dafeme Plot Cox-poration, 
They were in charge 09 the construction and all, Of oourm, Zn a vely 
limited way we sent men OT officers to the site, But very little of that 
sm3 done, Our district people wouJ,.@ probebly drop in and make som 

. . . -'@ - :. ,_. 



comment or suggestion on how%& thing was La be built or how the work 
wag progressing, We had very good rel&tfons with the Defen~se Plant 
Corporation, 

Can you give us a brief word on production scheduling? You men- 
tioned production scheduling and that plant capacity was based on pro- 
duct+ scheduling. '.W.ere. tho@e real;..prod~u~tion sc%edules .or program 
schedulea, and did they sch&CLe 3he;r pm&~ct2a1~ d&n ..to .%he manufaclurers 
themselves'3 

. . . . . :: :- "_, ei . . :;- Is, 1 ..*. _ . . -. . , 
We issued p>odu&on 'schedtiles'down to the manufac%urers of'&+ 

frames, engines, and propellers on GFFa -- a1.l Government-furnished 
equipment l The manufacturer, working with our people at Wright Field, 
scheduled all CFE, contractor-$ur%shed equ%pment, and other components, 
Then we had our WX's and XJ's and all these ec'hedules. Every tine 
a new program mm from top side, a dstalfed production schedule was 
furnished the manufacturer that indicated how many airplanes per month 
he was to be expected to produce for us. I belisvc t&t wzs ustially. 
projected about eighteen months. 

Facilities, of course, &d the schedulfng as far as the production 
of roll the corqonents from all these various manufacturers to determine 
if the capacity was av&llabls. I remember in the case of forgings we 
had to figure about eighteen months flow time there for providing the 
facflitfea, The bases for the presses and *he hammers had to be made 
and they had to go through a long cooling period, 

When the WPB entered into the production of aircraft was there 
much confusion? 

COLCXEL EIAY: 

That is 5 tough question. A lot of personalities are Involived 
in that qu0stion. But I will Just touch on It briefly. 

The early schedultng of aircraft wm done almost wholly by the 
old CPM through T, P, Wright, now head of CAA. He was in charge of 
tha Aircraft Division of OPM at that time. Then we had the British 
members in there and the JAC, Then the Army and the Navy setimed to 
become more active in scheduling, seemed to take away all the functions 
of the old OPM crowd and then later the WPB crowd. So mtually the 
industry divisions dealing with aircraft in the Rx Production Board 
toward the last of the war had vW&Uy little to say at all abo-at 
production. 



I think if you get aamebcdy else to talk to you, you may pyo73abl_y - 
be able to get a little more complete answer, 

3 '. I. 
CoLom~AG~LA~mi; 

. 
* 'a- -. 

-. . 
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