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CfE;‘rEpqL :“cI;.J$J$y: + 

Gentlemen, this morning WC are fori;unat:: “,o hs~c with us '?:i~e iid- 
mirg.1 Eayle ---. .::i11s fiCOIi1 th<? haTJy 2 P->Cl.r’t?l;71~% 0 

. 

Adl;mj.raS EiXis : graduated from the Bnsal Academ$ in 1917. Lr,-,er he 
took a post-grad:lato course in clcctricnl en i;iilC3Crj?.lg at tlhe GaVt?.l A.C3.- 
dexy and +a.ti + C~~lw&ia University, where he earned his ??ister of Science 
degree in l~~wj-~J. &gi;&crQng,. 

Ae also served ,in the production departinent of the ;l~++y !Tl.rfi, pugat; 
Sound, from 1928 tb 1930, As a Junior Gfficcr Adr2iral .Y.(ilSs had sovcral. 
tours of stalf duty +nd "KLS Flag. Lir;u-l;cnan4; .I;0 'tk?e Co~~icmdcr-ill-Clrlicf, 
1J.S. Fleet, froyk Jl$30 -t& 1932 vhe~i he bcc~mc‘Xngfncer, ii'fficer of t$e. 
.U.S.S. X.1~6~~ukcc. After .fqur years of dosign'work i.n tlic Bur call. of: "! 
Enginewing Lt. ColPk~xndcr Mi,lls wv;i"s ordered to 'du-5;~ 2:s' &tginoer Offi.c,cr .': 8. 
on the Sb.ff o? ,Car:mrxrider Destroyers, U.S.‘ Fleet, and,~~sorved in that 
capa&i-ky until '1:a.te 1939,. when he, r.eturned to 'design dui;ii>s Ln the new 
l3urealJ of sizips, Iri order to- ,study the. ship and machi~ici-y damage 
s.~stained by the Ruritish Plec:?;, CYom;wndrr :TilSs was ordered to En$lcnd 53 
the fall of B/10 as an observer during the "blitz" ofthat‘:,eriodb ;l' e ~>yl" s. 

promoted-to Cr,;?tain for pprmazxxxt service‘on 50 June, 19L$2.' lope 1 >;oTQT@l.-:, 131" , 

1942, Captain ?E.lls assumed the rank of Re5-r Admiral upon'his nnpointmcnt 
as Deputy Chief of the 3urenu of ShiPs, the 2gcncy of tflc ,Nz-ry 9eparticnt 
which has been responsible for the desl.gn, construction, 3.72.d ~maintenanco 
of the Five Gcoan Xavg.. .In,thc administrnt5on of the Navyls shipbuilding 
program Admiral Mills has'krked, closel,: v &th the ZTari-time' Commission, 
particularly in tionntzction: vith t&e construction of the inrge numbors of' 
troop transports, cargo vesrc?s, escort carriers, frigntcs, -and. landing 
ships which the bkritirne Cr,;:ar& ,ssion carried nm for the p-tltry'*s ac~.?~~rrk., 



He was awarded the honorary degree of Doctor of &-igineering %y the iJni- 
versit:: cf Louisville ir, 1944. lie is a men3ar cf the Anericm. S0ciet:i 
cf &v-:+1 Z:ngir,cers and the American Society of Fzval Architects mu? 
Xarine Enginews. Hcnors which kave keen awarded tc him include tke 
Navy Distinguished Service Xedal, the Victory ~~kdals of World Wars I a~? 
II, several area rib'?ons, and the rank of Comnacder in the @idor cf the 
3ritisjl Empire, Eis promticn CC Vice Abiral for ten>crary service 
dates frcr? 31 December, 1945, Se assumd &uty as Chief cf the 3uraau of 
Shiy of the Kavy Department cn 1 Xovember 1946, 

TT . 51s subject this morning is Xavg Productisn Problems, arid I t&e 
great pleasure in introducing Vice Admiral Earle 'tv'. Ulls. 

General lQ$Xi~+le:r U, Captain 1~orthizgton, and fellcw cfficers: It is a 
great -pleasure for me te ccme dcvn here to the Armed Tortes 'XadustEial 
Ccllege for tV:o reasons: Tirst, I m extrmely inbzested in the mas- 
tion of the i?roper apj~l.i~aticE of indus'trial effort, and secondly, I 
thi,rk that tko way to accam~li $2 som worthwhile results is to follow the 
course which is being cutlimd in this ccllege. It is a jo% that has 
to 3i: done, and it is a jnb that is only going to Se dons Yy giving it 
careful study. I was very muck iq?ressed in reading over ycur catalogue 
sovera i7OllthS ago ‘77,: t&3 directive given 7ou in that ,catalogue. As a 
mtter cf' fact, I was so m.~h iqressed with it that it rezained in my 
memory and I am going tc use it in 2. syeach that I have to deliver out 
in Detroit mxt Thursday night, 16 Zal:ua?y, in ccn:lection with the Zavy 
Industrial Asseciatior, I also feel that y3ur Kission is Ferfoctly 
stated, and if you can carry out that irlission i thirik you will hi17e mde 
a great ccntribution to the ecoG.mic welfare of this ccuntry in connac- 
tion with the su,~pcrt of any future war effort, 

. . 

I was a. little :lit ai;lall~d when I first g0$ the assignment '3f this 
su'sject from ycu, %ut aryway I' dccidcd thc:t th,ere was nothing I could dc 
a-?out it but cc Fly, sc here goes: 

a.,. 
. 

"he subject assigned to m tc&a;i is Vavv Iroduction ProSlems" with " 
respect tc pro‘?lems encountered ?~y the l&q? incident tc its >Tcrld War II 

. * 
expamions including the mans .+>? v&i& the problems were overccma and 
suggestions aimed at the timely preventicn of similar difficulties i;l a 
fbture energency. 

Wy particular interests in production*~~o%lems, es ap?lie,d to the 
i :qaqr, An _ * cure wit?1 shipbuilding an d shig maintenance. Since the .;:rcdmts 

used ir modern warship construction cover a wide band of American in- 

"- . ,,$ustry, it is unr?,du5tedly true that prcPilems faced y?p shipbuilding in- 
terests should represent prcducticri'probleris in L.i,nzral faced 73;: ether -3 
3ureaus in the Navy, cr %?y the Services in the Army, Smever, I should 
like to make clear that qy discussicn tockq relates only ts sme of the 
:jrcble:rs faced by the 3urea.u of Shins incident to construction nr,d main- 
tenance of the largest and most ;?cworful flotit the world has ever seen, 

-2- 



p$RTqil/-$TF,j 
/ _’ .:! I ,. ?L‘!J iL b j _. . . 2 3 

r j “. 

9 i .g +V! 

Producticn pro3lens with respect to shipbuilding and ship main- 
tenance fall into three categcries, each gcverned 5:~ the type of end 
prcducts toward l&ich the production was initiated. Per the purpose cf ’ 
this discussion, these categories are: (A) Saeic materia.ls, &ich include 
steel, copper, aluminum, and their many alleys; (3) ship components, SUCh 

as turbines, motors, steering &Tears, bilers, pumps, valves, and cable; and 
(C) the ship itself, In discussing any prq’?len cf preducticn, it is natural 
that the determination of requirements and scheduling enter the pict,ure. 
Without a true determination of requirements -for the ‘end product, in our 
case ships, with particular emphasis upcne. timing the niecj far each ship, 
it is inpcssiile to produce satisfactorily the Yits and pieces that go 
i.r,*tb the end’ product. &sumin,g that to be correct, it wds natural ,t%t the 
detailed scheduling of the construction cf the ship in the shipyard yas a 
price requisite for the settlement of production prc%lem,s facing the 3ureau. 

For many years, ship erection schedules hqve Seen deqnlopsd in We 
Bureau, or in the, shipbuilding activities working with and for the 3ureau 
of Ships, These !,asic schedules are predicated upcn three dates - (1) the 
date of keel laying, (2) t,he date of launching, and (,3) ,t,be date of deli- 
very, Integrated intc. these three ccntrcllitig- dates ai-e the tines bTi”ien 
the bas.i%~ materials re:iuired Dl;r. the struc,ture and# the -,arf.ous components 
will Se required. !?hus, it will ?I, seen that in corisidering r?y three 
categories it is necessary tha.t schqduling’begin at the ship itself in 
order t&t the other t.wc cetegories-- the basic materials and tke ship 
canpcnents--may he ,obtained in p,rope? sequence for -+xduc,t;icn. It is 
natural that there are certpin lccations in $hd ocur.try where sfiip:: can 
best se constructed. Certainly, small ships and craft were and car- ie 
lsuiit cn inland y~~aterways.- -3ut .in general, warship and other’ large 
seagoir.g vessles can bsst..3e Suilt .on the boast or upo’n bodies of water .L. 
readily 6ccessi5le ‘to’ the sea. 

. 
Considering ‘catego’& ,fB)* for starting, the construction of a vespel ‘8 

and assuming that Yasic date,s.Lhavlr heen,sct realistically, the first ty-ees 
of material eequired in the smard are steal fcr the main structure, ---- 
aluminum for sene of the internal structure, and piping for ?;\ilges and 
lower compartqents.‘ It would.appcar, therefcre,,!that first q?pkiasis 10 
should be placed v,on deli&y to the :skipyard of steel,~,,aluminu~, and 
piping, Lewever , there are .s.:ip c7nponents sutih as tur5i:nes tind ge.ars, . 
whi’ch require in ,certain cases a. longer constructi:& p-rijd and involm ” 
nez-e engin ering proSlens than the ccnstruction :bf s~ma ships, conse- 
quently, it cannot be s&d that ,thz steel for the 'ship's .structure sheuld ; 
3e given first enphasis’.in settling pr:jductign problems at the beginning 
#of a shipbuilding program. If this were dorLe, a large nun7 er of hulls 
would be launched and secuqd alongside de&s alid fitting-out piers 
awaiting delivery of t&a essential machinery emnponarits required to 
transforn the hull, ,structuyes into; .ships. '&e basic'4&tes 'f3r the con- 
struction 3f’th.e ship itsef,f rqst 5~ set after cotis:$&rin;; .a11 phases of' 
the production prq?len in: b$ilding .the ship, whiGh ‘i&lude. faci1i.tie.s) 
manymkrer and manage'ti&.nt at the shipyard, &id t&5 ~a+.ilz3iJ.itg .of 'all- com- 
ponents which must 5e ‘helivered to permit ‘construction ?f the ship to ., .. .. 
proceed in an orderly .mariner, . :, .,” 
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With pnrtiaul2.r rCfZXTi%C?, hOw3iCr, to s0lii.e b-sic matcrisls-the hull 
+,ho omilor ol~te, st<:el a 2;~d the l~rotoc.';,j.ve plating-production of tllcsc 

elomeilts during ' :+fl;$ $Jar IJ , CVCll Wl. th tkC increnscd facili%ios provid~bd, 
xws ~'harcly suC'fic$qt to r,x-mit -the tixncly construction of shias dcsircd. 
?.hh thou@& and vrcrk ?ircri ~~cccssnry in 1940 end 1941 to m.tiicipa~c the 
trgwxlous expansi~ri of plxnt facili,ties raquired tc product thi: btlsic 
mo.torinls ar?d their alloys* Considered also were the !:3terinls for other 
il S c) S , such as ~citilc~, plmes, gixfs, '&id. the civilim ecor?.om~. 15 Is quite _. 
true thn.i; an allocation program, or \&at ,<1evcloged fin-lly ihto the 
Controlled Xatc&nls Plan, -gr,s roccssnry to r.;tion the S.L;eCl, 31‘2XntllLLZl, 

copgcr ncd sriticcll mnixrials, CVCP though trnncndous* p1m-t expansion 
-fop the production and fo.bricntion of t&se I.ca~crials.4;?d b.kC‘n p1%2C. lt 
13~3s in co~~noci;j-on yrith' t;hc Controlled ?atorials Plan that the s!lipbuiidinL; 
schedules x-rcrc of the grextcst v~luc both to .the basic iudustrios m.d to 
the PTLr Production Doard in detemi~lii-q l*&ci;izr the 5c.sj.c mntcrials co?~tld 

bc iT!F?dC. o.vail:ble for ,qpprovcd Co.1,: V 7 --~-ruct,io;~ or v$Iothef i:xrezsod facilities 
for their produc2iou wcrc xcess?.ryo . : 

. 
). ,. 

:it is my-strong belief th!.t our'n:ltimal slanning for the future 
should provide fir mkinj; a Controlled katerials.Plan effective ,ime$iately 
upor, reco@.zing.the‘existence r:f a national ehergenc;i with widesoread 
inv7ls-emer,t c,f cur:pr.oductivc cqacity, 
warfare has- clearly dcmnstrhted thT:;t -WC- 

Our recent eqseric5ce in g13'7al 
cmnot,conduct an all-out war 

effectively unless.restricti::ns 'are il;l&ed upon individual agencies of 
Gcvornma~t, manufactur.e~s, and shipT7uildCr3~ 
and for allocation,; of materials ts 

for limitations of inventory 
?nd praductc ox the basis of real 

requirements, in ny other n;lnn;;r cm the 'essential sinews cf war be 
realized from the netural scarcity of Sasic andcritical materials, 

. ; 
Iil th2t connection 1 think we mnde on2 seri:)us mistake in c:>nncction 

with mm shi13Touilding in our last war effort,. F/h::7 we did it is ,.ot clear 
c "0: me. We-fniied to establish a Xational Co7rdfnatqr of Shi>buildin~, Ye 
srLould ha.ve had one. We did use the Iviaritime Commission in 'mildizg some 
ty-:-: e s of shi;?s and craft, Wo did tic!; to straighteri.thi,s.mt as the wan 
-;!regressed ii? order thnt it niglit bc clear-cut, and such clarification as 
was realized was' accnqlished ;;rhmerily by getting the heads together 
uxlar ,tho Bureau of Ships, inc.luding the Maritime Commission and the. Hrmy 
3anspcrtqtinn C9rps ts allocate 
Ve did make an effort t,y 

&cre work wuld be done in buil'ding shi;os, 
get a Cosrdiaator of Shilp:milding later on in the 

war; but it was too late then as the -,dtterri was cut, We should hav': had 
one at the start, 

With'&s>cct to produhiion c-tegc~ry (3): ship coqononts, 
3-m 

the PI&- 
Wi3S eW+?Z-L I’lOI-e CX’P$l&, As'1 hme indicF:ted, you will find in modern 

shi,s ^3f pr thg products *:f s*brnad scstion of Ajmrican industr:?. There 
are, 'in t&e 3ureau of Ships, 20 technical sections, 
has cognizarice~bf~ a particular 

Sach technic2.1 se,ction 
typo of eouipmcnt, For instance, therm is 

a general electrical section which has cog:nizance of all el'ectl-ic2l equip- 
Rent having t:; do with power and ligh'ting, 3.ere is another electrical 
section dealing wi.th commnicati3n and colbtrol ecuiprlent, c:>~:erisg 1-w 
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power a7~lications i.11 n. widespread field. There is a boiler secLion 
having cbgr,j-zZmcE: of? 5.11. boilers and koiler ecpipment. dj2o-tllm decls 
with li :;ur-04 98s alli? gears, om with vel;tilntion, 0 n f> T;b+. t& ii $Z. t; 'ti- 2.:'. $ f e % 

2nd inLi?.stqi,al zzscs, xd st.il.j. others wd.t,!l %lm;XjiliS?.lsy ~.C33ChiTOery, 
.str~>~c-f~ures,, pj;;7ing ani?. v::.lv:es, etc.. The%? is an e?,tlre diViS.i.oE 
devoted. lx .eleotr'oaics, :.+ich ter2~1 camprises %ppLicntions of rac!io, 

. 1. .zyLdar and sQ,n.a%, ,,Yzlile el;c:l tecllliicnl section in the I-tirezu 'l:Is r,rob- 
lems wiiich arc peculiar .to the .end ~TOC?LUC!X 20% whi 0:2. :tb.ey are re- 
sponsible, Fe general t&e problems faced 3x7 one tecfinLc5zl ,secki.OL? are 
quite similcar -to $Ine problems faced by O~'I'ISZ'S. To at-&g-t %.a give y.‘ou, 
$11 the Sh3rt tine, available today, t;he experiences of.'fi& yz.rs c? x3. r - 

. . tirze tcro&a&ion for, all. the. 'Bure::u of s!lips -,sror,ld' bc -i~~os.$i1.>l.:e'. It . 
v,rould &fso be impossj.ble to selec-b from each tiechnic$! se&t?@11 their 
pt2rticular ?robleins 2nd even list them or outline then to you. Conse- 
CpWlti~~, for purposes of ill.u.s~?r~~tion, I have ,selected the problems QI? 

1 one particular teollnics1 secti'cr. .lx. gix you i?lustrntions of‘~tlle nro- 
'I duct.i.on ~yoblems of, th&e cr:tj-re- ?'*re2.u. .I 

l&at. u”c:o:&xI lcxF,~ 3:: 

hnve chosen the cxp?rie&es of 
the3 IIca”i; Tr.xasfer and ~Il;&xstrisP GaseY3 se CtioL 

Tilis $ec,f~$~~n tleec;ls ;&th .s.i;e.c?~:l ~o:~~~e~csers, air cjeotori, d.c%w&tiTng feed 
,lznksj Soed W3.-b~Y tq.te:rs, 

.; 
dLs%illing .tJ:xlts, p233.gex-~‘;;f3~ pici.:~tk, 

ll~b~i CtLtipi; pl i cXld ,j+.ckG-i; ?qxi.tPY CjSC; 1 C:li^S , ..generator .cir ~‘001~~ s; ,fuel' 
. , 02. 1. rMXLi;c Pg > d.ri.A:ing, water CC.>ILZ?i”S,: par-i;r;,‘slc refrizcrators, fro::en ‘f00’~~ 

czkl"ts, soda .fqv.ntrrlrLs, ip5 cr,ega frceze?s, lubricxting oil heatcra,‘ 
main reduc-&on 'gear, cake dehumidifiers, 
A.tion &5,>rgFnt, X-8?y ~ew2loping 

V0,lorinat;jtig~ And water parifi:-' 1 
-!xnk conling sv8%2ms, I, fzt;ec.ni jet r&: ' 

frigeration s;rstem8, industrial 82s gener,Ltin,g cquipncp5,. g%s cy?Fli:cdors' 
an" valves, and ir,dustrlzl gns distribution. 

.: > I .' 
,.' Prom. the 

O&!?*G~t S 

above list, i-b~wii.2. be seen .th2t the production OF the 
1 !I for r%.ch ,thiG section is rcsi?onsible is in itself of wide 

scop3; 2nd i.t cur?. b.e righ;i?-lly ns,:umed tnot its problems were rn.nnyO. 

* jf+,cili$:f Expmsi~on ProbZws. ... ,,._ .' 
' . . . 1 

<.. ,Since IA; m.terisLs~u~ed i:q the construction of bent trnnsfer eql!lp- 
ment co-e for, the larger part T&on-ferrous, 
steps be t;:k:en,.j?o i&re~.so. 

i-t W~.S absolu%ely esse~l'cial t:?Tt 
the productive capacity of' '@izc brc.ss rnil~ls, in 

order ti1a.t ~su.fl'ic5sn-G tuhcs,-pLz.ta>, ghe.ets, shdlls, e%o;, w~nld be avcil- 
ab1.o inor the equipment znn@acL~rcrs, Zn order tha"c this productive 
capacity fight 'or; incre:-.scd, both -i;hc Dc.fcl;se Plant Corporation a~1 the 
Xnvy. D.~~++xx~~ spons0r.d~ ip?nrw+ses in ,ffR.ciiit;ies for: s.u~~i-.~roduc'tion. 
The Dcfcr!sc Pi!L;n+J c ., orporctiow. .f,insncod _ the cona-truc-i;ior 
mili. ii?_ SolJtEle.&? .~~l~j.~orni~.; 

,/A of, a ,largo tube, 
i&i s I Cl1 served an $q-poyt_;nt psr-t in the 

l"al3ricLltion oz^+op~,qcr 
str:xc'tion an.:? rq,zir, 

c.i.okeL'c~mdenscr t;ubc~ u~ga~*I7g-~~:io,ed~d for Con- 
?.Qrl;ici1!I:Z.r$;~ ,%lo?lg tllc. Test- ~OORE.-t ,, _ -:nd irri tklo .P?Ci fit 

arcn. In 51 likto rmm~c~ , ,Z siD.&lFz piAnt 'LX?8 oonstruc%cd 2% Faltimozo. 
Ano-thcr large; CO:npflil;,~, 7-i; i~i;a .3'.'lilil Cl2i.p (?I; 3 C: ~ e.xu~-~wled 'its 2,bte nzd *'A stpx?t 
producing f:2cilitics. In %dditioz, fh.? existing slants of ot.;h<;r cozgnnies 
W:%C 12150 t?xpa:$tOd;, &q. ;3. ~f>ps$dzrable extent in order -to mc F: -t IA :? ,.$ sma:?d s b 

_' ,,T," ,... I a : 
; ._ 
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The question of nickel eprly 7?ecama a problem, The necessity: for 
getting central contml i:: t:r,c nllocr;.tion of these materials had Seen 
%roug-ht forward at an e~-l;\,r ;?ariod; 310 used 8. lot of tin and 1203od~7 un- 
derstood why we used tin. The sn.ma thinc: was true’ 02 nickel. The Sureau 
cl Sl^ii:?s has gene through a tr’mendnus effort in t>lc &vcl:;:,;m~nt of haat 
transfer equipment p such as condensers, During \r?rld War 1 I dor,‘t 
thiA& Wi: ever sent a shi$ tc sc:a th?t we didn’t hevc fcur or fi-Te Cnilcign- 

ser casualties. They were comnon evem-day Occurrences and l,~e just 
acce:+ted t'-ilm +,:, for if ycu Tan a shil yo1.1 wore goin?: t,? have a lcznky 
conaenser , i2 the sam w3.y that in the early daT,T?-s of the czutcm5ile if 
you went tut.03 the road :;7ou were g?ing to have a puncture and a,~u wsnt 
out prepnred foF it. WC did a lot of experimentati-In and a lot Of devel- 
o?in:: and we finally develO;;:cd an arrangenent of the Navy condenser--I 

'- r: .- . 2F: 20% oregc;l;-g nob: 5Ut sin:jlg giving ym. a statement of fact--we devel,Oped 
a n.%?;r condonsor corstrmcted. frm cew materials and we have had ne condeaser 
tribe failUres fror: anything oxcegt defective workmanship in over ter, years. 
mat sounds like:a remarkable statexeut and it is, Naterials were sexpensire 
but we felt that we should at least equip Our fightiF<; ships wita that kind 
of material. The Merchant Service fcr sOne reason which I don't Understand 
still hangs on'to old type ceadersers in nang ships, Actually we Used less 
critical naterials in s0me:ty~e.s nf our ccpcer-nickel &bes; but the WE3 
Soys descended on m in strength and said, Vou have got to stO;3 the use of 
tin. you have 
ycu any more;" 

got to stop the ;lse of nickel, We are not going t2 allocate 
I said, _ tl'~~~ will put.us 3ack 15 years if YOU dO,ll and i ' 

7 'OrOught cut tne records an d showed thefi the cor;;?arisOns--atid they withdrew 
their pressure, 

&Other thing that C.-me u? at the same tir?e which hadn’t been recog- 
nized at th3.t time 3ut which I knew at the tine was i:oiag to Lha:jpcr, from _., 
the results of WOrld War I was the ,fact that nothing was done relating to 
CGppr. Any?Od~ with half an eye cl:Uld sea that with this w2.r rolling alocg 
at the pee it was gOin< coI:yer was e;oing to be a r?Ost critical natcrial, 
AS a Ratter Of fact, cOp?er prOdUctiOr, in this dcuntry right now is less 
than half cf what it s:.suld be, arid they are still scraping around eTerX- 
where trying t0 get some cO?pOr i2 t?.is c3untry. TP~ onl:,7 reason I mea- 
tior^ this is thnt there are cer tain thiq:s wL.ich are i3~or.ta2.t enN@i t.0 
recuire these csltical materials and they shc;uld be allocated bJith a. rea- 
sOua?le consideration.af the facts. !i!&t is the reason &::r y0U have GOt t0 
hELVn SrJFle very eficL "-etive control c,f materials,. 

Siace msuel net&was reqUired in the construction of -<<in coridenser 
water boxes and of deaetiating feed tanks, and since nickel WO,S aC im>crtant 
comlor,ent i3 the manufacture cl' cc;per nickel condecser tu%es, sheets, et&, 
the expansion of facilities fOr the pmductior, ef none1 was pushed* The se 
are ekamples of rmny facility ir,crea~, 

Cihanges in MethOds cf Producti __-_. - ..___ . ..__.._ --.. . ..__..__._.._. -. .-- 

As an example of a ~~~-~~._S.n...~~~hOds~ introduced., one ccmpany was th@ 
sole supplier of im r?etal shell castings to an evapom4,oP 1qfirlUfactUri*g _ 
conpang, This -mariufacturing com;?arq was the only cc?ncern in the ccuntry 
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able to master tke casting of these large shells in gun metal and still 
maintain thin wall sectims. ‘Even though the facilities-of this Tlant were 
expanded to neet the aver increasing’demand for distilling plants, during 
1944 as the result of difficulties experienced by various other manut :I i ‘t: 
facturers cf evaporating eyuipr?eht, the I3ureau decided it’ was advantageous 
to chance from;cast br’cnze shells to rolled and welded copper nickel glatei 
S2esequent eqerience fr?n tLre standpoints of quicker deliveries and less 
treigh% with equal cr greater efficiency ampl:i ;,roved the wisdor2 of this 
change. I 

. I. , 
.’ . 

SetihnBary ‘Soztrces of ‘Sui>wly 

Bs an example of the establishment cf secondsry s~~sces ‘of “upl3ly, 
the example cf Frecn is cited. This refrigerant is ezglcyed in the ogera- 
tion. ti’f. ,all. large Tefrigeratisng ]T“LaZItS fur iiaV-al’vC?SSe~S, aid e$%rl:r 5x3. the 

war was nanufact:ured 5y ‘onl:7 ens concern in their *plant in Pew Jersey. 
It was,. therefore;. essential that. a secenc?ar>? source of supply be provided, 
Suck a &ource was provided -by ‘the construotirn of .an ad‘c2itional plaqt in 
East Chic&o, Illinois, with the result .tk.at the total productive capacity 9 
for the manufacture of Preen was increased to a<Iprozir?atdly 5,OGO,OGO l%s,,. 
per month. In addition., a strategic ‘dispersal 0.f. manufacturing capacity 
was tkere>:7 effected; , 2 

I.,r?ention this ‘one case %ut’ there were several others in kihicl; ‘this I( 
He:?t Transfer Sect$on made trer?endcrus contributions. Captain 3ay, ajkio 
started-off and com~lsted.lrour,-first .course in the scbol clown hers, was j 
the head pf the Reat Transfer Sectinn from June of 133’7 until iecen>er of 
1945 , ,+and. I was- just asked in’ the Price Renegqtiatiyn 3oard this morning 
a-7out some of the fi-w Work that Ca.IY)tain Ray had done. You al-ways have in: . . 
every organization a ,rrlan who gets the materials. Somctii?os he c?ocsn’t ;jlay’ 
1371 tha rules %Ut be is very satisfying in his v pest ‘nccause he knows tLe 
in.gcrtance of naterisls, We are n3w. trying to square rff s3me of the. . . 
bases bU+, .-I- still, su;?rJFrt. C+tain 3ay enthusi;?s ticallg, Ye had another 
xan U;j..,t~~r:2 ~?+,0 ‘.Was. in Me ‘same Gtcgory in the electrical section. Ehcrc 
were very few elements made in the e,f&ctrical industry that s~mebod.i; ..’ 
couldz ‘t su? :I:, and-, s’.~pj~21y in a hUrry. We also succecrlod in getting ,a young‘ 
man by the nams, of ‘Dewey who had worked on the &.evelopnbt .bf yortab.bli? II 
liquid oxygen generztnrs, arid we finally developecl~:.& gas ;jl$nt not only 
useful tr, our own 3ureaUs’ 5ut also to tbe Arq, and.it. was also wed to 

t 

furnisk li&d~ox!~gen for ‘aviators, ,3y tk;izs develo~~nent of’ the portable ,’ 
li q-G.& ox;?gen generator ‘an& ,the .porta%le acetylene ‘-ger,arMWr distributed 
to all of the advanced areas xz wan b?avy ‘lattles on the, s;)ot, and I ,,can’t 
give too m&h .crcdit to those’ sect’ions and to SUC~-~~, ;?co$e for develo:?ing ,, ‘, 
useful equi;?ment 0-f. that kiild, . . I 

I 
t 

Hew Source3 * 

As an example cf consanies bought into: the, m&ufnctUre of e qui:>- 
i?ent when those companies ho.d Selee manUfac,tUring.otkar tv.J-+ ,of equipgent, 

: ., 

the ex;?erience wit?2 a canning coqxmg in .diseons.in iB note;: These facili- 
ties ‘flieri: used 5.27 the Allis Chalners La&fb.cturing Company i’n the na.nu- 
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faCture of steam .co&ienser feed water heaters and lubricating oil coolers: 
fcr Rav,al vessels I t was , of course, necessary-that the facilities of“" 
this canning .cor&n,y be augmented with additional and new ta>es of'ma- 
chine tools for such manufacture, &nv c rthar samples of such utiliza- 
tion of industr:7 might be cited, Examples of sub-contracting by the man% 
facturers of the end component itself might bc given by the thousandse 
Without such sub-contracting, particularly to concerns never having made 
such equipment &fore, I doubt seriously as to whether cur warships could 
have been built in the time required, Sub-ontracting, in my opinion', is 
one of the principal ne.zds fcr early ccnsideration in the qvent of anothsr 
emergency, .:. 

* 
I want to add right here that I don't think that in our rencgotia- 

tions or in cur consideration of a job With a 'company that we gave suffic- 
ient c,redit for the coordination of subcontracted activities, for to me 
s,uch an cutstanding task requiyed an all-out ;oro,duction effort, and I am 
going to cite you an example which i think is vi:r:7 definitely indicative 
of how imrjortant it can be, The Cll:velnnd Jliescl Engine Company, a sub- 
sidiary of General iYiotor,s, employed at the height of'its :yar,effort close 
to 55GO men in its ~wo,Clevcland plants. ~'l-.csa 5500 men -were zissmb137 

men, They kept 203,000 people b-usy in su'>contracting -@ants prodticing 
parts under the ccntrol and inspection of the Cle veland Diesol Company to 
be assembled in the engines that were turned out every day; but if :7ou 
think that the management, control and coordination of a.??unch of sub- 
contractors isn't a job you justtry it sometime, I think it is one of 
the easiest and one of the best ways c'f expanding our capacity, because 
instead of concentrating in a few large plants you spreaa production out ' 
all ov3r tlr,e ccuntry in a maximum num%er-of small giants, 

Xethods of Procurement 

In l9-10 it required a~~c;rcxim~t~elg 6 months fri;m the date the Bureau 
originated a request for nrocurement until the.equip&nt covered'ig that 
request h!as delivered by the manufacturer, This prio~d was divided into 
approxmately 60 days for the requisition to become H contract and 120 
days after award cf contract for the bontractor to make delivery. Wren 
the conversion of numerous Maritime vessels and recommissioning of laid- 
up vessels were directed., thus .demanding new equi,:ment in less than 30 
'da:7s,:it was readily seen ,that some program would have .to be sot ~2 \nJhich 
wculd permit the techr,ical sections to p‘rocure equi;?ment in advance of 
such directives, As cne subterfuge, sections in the i3urcau of shias, 
prior to authorization fcr procurement in advance of n&cd, ordered ecl@-& 
rient agr.inst numerous shi;ls in the fleet as rhplacement items, Thus in 
manv cases, Tfirhen the contractor was rc5.a;: to si_i;? the equipment, the ships .J 
for y:ihich it was really intended wer3 not available. As a result, the 
equipment was sent to Naval Supply Dezjc,ts, Echo equipment in the Supply 
Depots served as stock pools, from which the sections in the 3iureBu were 
able to meet a ccnsidcrable num?cr of urgent demands by the Chief of Naval 
Cperations, As equipment was us-ed from these stock pools; replacement' 
equipment was secured, thereby maintaining a stock level. Later, e~pro- 
priations permitted the procurement of material in advence, without 



;.assignment of vessel or project nuf?bers, wi%h a corresponding increase in 
the . ..tock levels at the Naval Su@;t Deljots. Meedless to say, such stock 
pools could nst have been est&lished withcut some- standardizaticn of 
e(pipmsi2tsI Such standardizatisns were made ‘~9 this technica. section, 
as well as others in the 3ureau, Cne exa.~~pJ.e of such standardiza.tion was 
in refrigerating ;)lants: Sta.ndard capacities were established of l/2 ton, 
2 tons, 4 ‘tons, and 7 tc,ns, Pns manufacturer made only one capacity 
plant* It was, therefore , possible to :>ermit such a ma.nufacturer to con- 
centrate upon a standard 2rcduction. It was also 2cssible to build u:$ 
StGCkS of these refrigera,ting units to permit their being a.pplied to 
emerRenc_- conversions D to 3attl.e &mage repairs, or to new construction, 
lrherever the’ re’qMrenents were most urgent. Kunber ous 0 ther exam$e s 
of silch standardi sation throughout the Bureau can be given. 

/ 
T:IE slew r.;rocess cf com;?etit,ive bidding was common and was accejjted 

in the early stages cf’the war, but as ~Jroduction lines were set up in ’ 
industry, and as war demands increased, it ‘was necessary to ap:>.ly the ?iar 
Z~wers Act and negotiate ccntractti subject to pri& ‘breakdown and the re- 
negotiating procedures, IZxcept where commercial standards axe staisfactory, 
it has always been .a -3ureau cf Ships requirement to invite bids o’nly fl”Om 
corcpanies the products. of wk,ich Howe ~rcribuslg passed performance tests at 

‘. the U,SI Yavel ZX&neering Ex.?erimeht’ Station; or which have had equipment 
previousl!; installed with staisfactory service on io’ar8,Eava.i vessels. 
Without such powers to negotiate with capable manufacturers, the procurement 

‘. of ,addquafe equipnent .and machinery for com’latant ships would ‘have been 
sem’iousl~ delayed. 

9 The spendid ccorpe.ratYon received b $ She Sureau of Ships from maim- 
fact&ens perr;i.tted a, well cr.ganized ‘system of scheduling ‘for production+ 

-.The ra.;>id changes in the shipbui Ldin g program ieqquired by the ch,z-nging 
ccn&itiolis of war required dYversi,on from one manufacturer to another. 
Consea_uently, when cne ,contractor ~ou?~d fall behind schedule due to riater- 
ial or labor .difficulfies, a.nother nanufacturer would’b& &lling to step 
in and fill the gap, Most -.of -the larger ccr?panies 1Jit.h which the Bureau 
of Ships did business maintained resgonsible representa.tives’ in Washington 
so that their valuable’gui’dahce and assistance were availabie t-, the 
3u!reau as required, These representatives would discuss their production 
schedules and p&curcmeht difficulties ‘with the various sections in the 
Bureau and ‘in such way the. sections in the bureau kLlew at all. times the ’ 
exact status of the conpan:?- with respect to their production difficulties, 
material ,$roblems and nanpcwer ?rohlerrs, TLe IBureau ga.ve nuch help in ’ - ~, 
assisting thz various ITjnufacturers to solve. these problems and. had at 
least three sections specialiiing‘ in these fie1d.s. 

,’ 

Maintenance Materiels and&ares . -- .__. -_-__- _..--.--___-_ ____ 

A dikcussizn of production for'shipbuild'in~.wCuld nbt 5e comnlete 
without considering production for maintenance, There is not much need, 
in producing great nu&ers of ships, landing craft and tanks unless mater- 
ials are’ to be available for their prcper maintenance. Early in the war 

: 
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the cry was fcr mope ami more, much beycnd the anticipatiocs of the 3ureau, 
'with the result that industry was hard pressed to produce equipnent and 
concurrent srare p,arts. As a result stcc@iling of replenishment spares 
and parts suffered, Late? replenishment parts were ordered and sci=edul.ed 
for ,rcduction alcng with the bsic equipmcrts, Tfiis‘ :-,ro%le~i must be facea 
prorr,otl;; ir- the event cf another mcrgenc::: and orders ;:laced and s&eduled 
to assure th;;t su>h ssares may be available when the shi_ns reach mr-3at 
f?se2s, .. 

,. .- 

In ~ealin~~~~w,ith the,prcduction of main and,auxiliary machinery al=d 
ether sl:i:~ c'orporients'; 

,; 
lt is, Gf CVX&, important to be assured th.?t such 

congonel1t- u are proaduce?i and 'delivered tc the s?.i]pard in tine a.2d in :?ropr 
saauenca to pernit orderly ccnstruction, A It is impcssible at the Segirning 
Gf a large shipbuilding program, in which may s?Ap'bn.ilders are. engaged, to 
set definitely the 'Tasic cpntrclling dates of keel laying, lauz;c?ing, and 
delivery, f"!anpower ~xoblzms, management prcblems, facility pro%ler?s, 
wea thi~r ' , s t-c iB:z s , arid?' other features affect yrhat was thcught to '?e :a good 
ship%uildi?g schedule at the bef:,inning of ccnstruction, It is csnsequcntly 
necessnrr,r to insure that thr? scho&cled delivery of ship cormonants anA 
equipments tq shi,gards be kept flexible enough to perilit diversion as tip, 
cumstances 'mdy require, .,. * 

In late 1942, it beeme evidegt, that a fixed schedule )for, delivery cf 
cmponents to shipgads, ‘msed upon initial 'ship'ruilding dates, m.s neither 
a&e pate nor accurate enough, due to th? differLer,ces in tir?e required for 
various shipyards to c.qnstruct, tl;e smc tpe of vesse.1. Thrc WCPe also 
differences ig the o?der of construct,i:jn at .tho snricus shipyards, Where 
cne stip~]ard nr;eded a distilling plaat'tb.ree imnths befcrs the end or" con- 
struction, ancther might require it fsur months before tte end of COP,+ .Y' 
structioP -'. 'To correct the inadequacies of fixed sc$eduling, all Xav~+ 
Sugerviscrs :if Shi@ui.lding' and Xavzl Industrial Managers mrc 3rcught 
together i& an er,dzavor t,o standardize respired. delivcyies. .l;!ith res:?cct to 
time cf constructicc of the vessel. Consideration was alss: givep to t& 
the rcqcired for the CO?lpCn,$?Yit to be in transit from a manufact*urcr's 
plant to a shipbuilding yard. As a result bf this, a proced6re 'or2 s set 
up to require a certo.ir, con-ocnent t3 he delivered t,o a shipbuilding COP+ . 
pany at a given percentage of the shipbuilding period.for tke tg.ise ef ship 
under considcratioz, Flexi>i:ity W&S IW.int3ined >I! rescheduling the de- 

liveries of critical components to individual shipyards once eacic, month, 
based UT:'jOn repcrts of progress of ccnstruc'ticn on the vessels themselves 
and the shimlents of cor?pcinents in question to other slzipgards in the 
progmm, Such a scheduling :,f cLmpmar,ts was acmpiie6 on a fosn known as 
Kavshij2s 808, Coupled ari.t!: this form was the ivnr Productim z~e.rd Form 
E'B 3008, which= was filled out 3~ the marufacturer, with the aid of his 
inspector of,Naval Material, once each m&h, On it ~2s liste$ cver:r.or- 
der each manufacturer had, inclilrling his '7est pcmises f3r future deliv- 
eries, Tnis was su5r;itted te the Bireau'.on the first cf ever,:' mnth. 
The tebhbcal section ther, compared t‘!e ccntrabtoy's promised delivery 
dates with the required date% as determined from th.a percentages of the 
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building periods a.t the various yards and from the reported ;orcgress -on 
t& individual vessels themselves, 3eedless to say, such allomticn of 
materials and ec~;ii~ments could not hare been done without (1) naintnining 
a recbrd of shipments mado ori a contract basis, and (2) maintaining a 
reccrd of shipments m:~.de cn a. per- vessel basis, It was el.so m?cessary 
that the section cpntrcllirg the allccatiori Gi’ e?uipmants, as discussed 
a’>c.ve, have kncwledge when snd where the coqocnents :,lrc*ro shigzged. While 
tile WB Form 3OC#. and the ‘&~&&&$ipc EO8 gve certain informtion, tF.ey still 
did not give,! the.5111 of ladinf, - or the invoice ntunber to ;3erni.t trncicg 
cf shipments,T and to permit the shipbuilder to hevs knowledga when and how 
he was to expect arrival of the comccnent. 

--- - 
Such shipzitig informtion was 

c3tained from the N:xvy Material Ins!:ection Report - PIS Form 10, 

One fen.ture of controlling production ‘5.n.d of ovr;?cc’ming production 
dif ficul-ties w s the working of t-he k~.terial’ Inspection Service of the 
HEiVY, This s&- yicce has been with the N.avy since the year 1790, DA? 
country is divided into inspection districts, and a cc’pp of es.c.h contract 
or purchase order n,laced with a manufac:urer in the district is routed .to 
-an, Inspector responsible for that m:!mu.facturcr sind.tp Y;he Inspector, respon- 
sible for. the. w1holc di.strict, As a result, the iTny,r 3egartnent has in the 
field at all. tines cotipe$eit alnd able impectcrs and expediters, Tl:eir 

.-,function. is not only to inspect md*s:.qoedite, but to bring to the attenticn 
of the 3ureo.u. difficulties facing any manufacturer, in,ordor th t the Xavy 
I)ep&rtment may assist th.at mnnfacturer to produce by resolving his 
troubles; 

1 have covered ir, my discussicn ‘so far the production of the b?.sic 
materials ?.ind sore of, thz problms fncinc the 3ure!au wi’th resqlsct to the 
jjrodluction of the shi?) coqonents, We now COW to Cat:gor:7 (‘Es), the COP- 

structiqn nf the ship itself, The first prohlam facing the :‘iurea,u was 
that of ship-?uilding capacity, Z’rior to the war, there wore relatively 
feT?i shi;?builders in the United States, These shipbuilders were the old 
line coqanies that had boon 3uilding ships for the Davy ar+d prLpxte 
interests for m.a;,?y, m.ny years. When the size of the sX~5uilding :srogram 
was rcali zed, one of the first requirements ~-2s the expansion,‘of those 
facilities and the addition, of others. A tremendous fa.cilit$ program was 

worked out and qla&d into effect. Large shipbuilding coqoanies split 
their nanagermlt, in SGE ci?ses, and tack on the mana~enent of entire new 
shipyards; In other cases, shipyards mre built, utilizing the nnriagement 
asd orga.rLizfng ability of various construction compmies, throughout the 
countrg, In other cases, facilities of existing shipbuilding giants Jere 
exp,anded to ..emit added production ia those ,r,lants, Shipbuilding ‘f ?cili- 
ties were constructed o,n the Great Lakes and on inland mtermys. A$ 
is well knovs, su’?mnrines were constructed on Lake Michigan, Lwge nun- 
hors of landins craft, destroyer escorts, submarines, and patrC,l ~IlZft WSrt3 

produced on inland waterways, In many cases the nanagcmont cf these ship-. 
yards and er@.oyees had never seen war vessels of t&t size before, Mam 37 

of them had never dealt with the ;ornblems of shi;; const,ruction, At each 
such yard, or for a group of yards, there was a representative of ,the 
Bur.eau of Ships lu?ol,rn as the Supervisor of Shipbuilding, T&is officer had 
th& same res:~onsibilities with respect to. shipbililding as t,he Naval Inspec- 
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tors in the Xaval Inspection Service "ave with ccrqcnent manufacturer's. 
From 1939 to the peak of sY:ip'?uild.ing in 1944 the n~m%er of contractors 
Suilding ships,'bdats, and small craft was in,creased from 26 to 321. In 
retrospect this is almost unb:lieva3le, In many cases,t%ese Supervisors 
were the only individuals in en area or in plants who ha.8 any previous 
experisnca rirhatever with shi~3uilding and its pro?lc~ms, It is indeed a 
great-tribute to the management and la.7)or cf American Industrrr that such 
prchlems as the construction of complicated warships could've solved quick- 
ly bv personnel who had never faced the situation Yefore, In general, once 
the facilities were %uilt, the Building schedules set, and steel and other 
skip ctipcnents prqerly ConCr'ollcd and allocated to the various yards', the 
nro&;cti(j,n of' the vessels themselves was satisfactorv, except for maneO%iBrb 

Summing u:;j, I believe the most sericus ,g-cblem fe.cing the,-%reau and 
most shigbuilding companies was manpwcr. While this same shortage faced 
all manufacturing plants, it b7as particularly serious to new ship?uilding 
plazt s , wherein there 9~:s x2.0 sufficient nuclaus of exl2crienced personnel 
availa%le tc permit th:: ,pro2cr integration of trainees, Lush soecielizntion 

had to ie practiced, All-round mechanics normally known in the shipi?uild- 
ing industry could not 3e train!zd, They were taught une phase of the work 
and they Ijerfarmed that -phase over and over again. It r?q3s:trs to me that 
in locking forward to another grave enorgenqf and in addition to the immed- 
iatc! implementation of a Controlled ivlaterialo Flan, we ,shOupa give serious 
plannine; consideration tn t:?e elLcmcnt,s of f.acilities and mrnpwor, In the 
first case it is necessary that determinations should 3: mnde firm in the 
near future wha.t war-time plants will 3~5 retained cith,:r in a stand-%Tr or 
in 2 maintcnancc. status, In. the second case,- I am convinced that ‘during 
the past war this ccuntrv could have made more judicious usa of its rvnil- 
a% le manpowG:r * . 

The necessity fcr training sgldiers, sailors,'aviaters, and all the 
figkitiq skills sm%raced thzr,=in is recognized, iicvcv; r ) it sh&ld SC . 
recognized also that if sufficient nun?erg of trained-fi%ting men are to 
be made availa%ls , there must 5e r? more economical use of'.manpo~er in 
industry. Such economical use of manpower in in&strg cannot -92 atb.ined 

,un'less considerable continuity nf englcymem,t is realized. The tremendous 
turnover in manufacuring, munitions, and shipbuilding plants in the last 
war ws not conducive to the mcst rapid and economical producti%n, 
Actually, we vere approaching the 6nbtcm of the msngower barrel, with all 
of the serious implicaticns contained in such 8 situation, when the war 
ended, The prcper sclution of the manpor+er :zrc;'slem in any future all- 
out w2.r poses a most hifficult an4 ic complex pro'7lem ?K&c$7 cf the mcst 
sericus study, 30th 3,~ tiris college and the hi&st'ecbclons of ?erovornmont, 

I shall b.-: vpry happy to answer any ouestions if you have any that 
..I ai? :a??le to answer. 

1 
GxitZ;-&, &-JKIK~Y * i' , 

* 

Just a little remark with reference to what you:'said 4bcuC ma-mwer, 
When I was talking with the textile people they were coqlaining a3,out the 
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nipration of lzbor, 
all their mechanics 

. 
gl$iI.~& y*iIL;s : 

and it was the ship yards they were cursing for taking 
away from then. 

I don’t dou’et 5wt Gnat that is true. I suspect tkat resulted from I 
the fact that l:,ro5a’>lg the pay in the shipbuilding industry was greater than 
it was in the textile industry. There wc:s a lot of migration, 

+$ S~“QifJgy oyrc~:,q. .;i * 

In considering your Coordinator of Shipbuilding would thz fact that 
we bnd a Single Armza services meke any difference in accom>~lishing the 
Sari@ thing? Would there 5e any corn:-arable situntion? 

AJBiI.&& KILLS : 

One doesn t t necessarily follow from the other at all, Zeqsrdless of 
whether ,you hnve R Sin@ drmcd Services or ilet you would still b.ve the 
function of tliis Coordinator of SMi3?7uilding, so I don’t see l&hare one de- 
-+nds on the 0 t,hcr in an;’ way whatsoever, 

A S~Tq’kTT ()FFI$Jjzj : u 0-J.: I 

Admiral, will ~701; discuss the method of determining requirements 
during th.e war--+&at directions you received frcn Naval Oyerntions? 

XD~~~;.?..AL XILLS : 

T1l:A.t is an embarrassing question, Actuall;:, I strongly suspect that 
you are looking fcr an easy way in which it c::n b<.: done. ‘Iheri; is no easy 
way; there is no fixed mbthed; lsckin~ full advance ylnns th;,re is only 
a-Dproximnticn, w??ic’h is siqly Wjn2.t we used. In the first ~~lnce thc2ra 
wasn’t any ,g+eUil) in Oj2erations t&ic:h knew the msbiers cmv more C-3.2 there v 
is a grcup in tlnis T;iTar College which knows the answers; or any group in 
any Bureau w’rich knows the answers, all the answers wit2l;~~ut full and cem-- 
prehensive a.dv?.nce planning. 3ut coming 3ack to your :,uestion, I will tell 
you how I think their directives should 5e arrived at, if that is what YOU 

want to kncY, CF I will tell you how the, 1’ were actually arrived et, I 
will tell you it was sinply by the 3est series cf a’:j:~:lrOxim?.te (., ~ucsses tl;at 
could be me.de with due consideration to tke developing knowlod;;i: of the 
operation that ~GU were’ g’cing to undart~ko; 3ut 7,~ wc;uld never h.ave had 
anything rea.dy if we hadn’ t had some venturesome souls v&..T) l!rerc willing to 
stick their necks out and give us a directive to make our :,e.rts riiady. What 
we ous%t to Cavi had was a very strong Logistics & 2nd ?la.nning Section in the 
Navy Department-4 won’t attempt to s],e~k for the W?.r DeFartmcnt; I ~SSUFE 

tlhe same thing ~ a-eolies--in which pcu w:~uld arrive at very carcfJlly worked 
cut 8slanning determinrtions. From that war :,lnnning you must ,<.c?t into the 
actual drudger:- cf m:juriting those operations, and i3,a.t is the: troncn&t)us 
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job. kt a11 I cnr, tell you is that is the IW.~ it was not done. There 
w2"s no secret about it. It, -.Qs just 2 series of npprodmzte sguesses e The 
:2&s ioK of this school is to show hov the job should bz done ~ro_oerly. . 

Ikank you very much, Admiral, for a very splend$d contribution. . 
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