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T~ PEODUCTI0I~ DIVISION, ASF--PR~BLE~ FACED IN 1942-~!5, 
WITH CONCLgS I0i,~ 

13 February 1948 

COLOT'~L CPf~}~: Ladies and gentlemen, durin;~ the war the problems of 
coordination of the s.ctivities of tb2 various technical services in the 
Army were finally solved by the est~.blishment of thr~ Armj Service Forces. 
Despite our own personal biases, prejudices, and opinions of v,he~t the 
Army Service Forces did, we all ,~-rast ~ecognize the tremendous problems 
of the coord.ination that w~.s effcctcd by that organization. Those prob- 
lems were complex s nd they were great in magnitude, 

?~e ~re extremely fortune.to today in having here to speak to us the 
Chief of Production of the Ar~ Service Forces during the war. He is 
not unfamiliar with the problnms of the technical services, having served 
many years therein. You are fsnilimr E~th his record in that respect. 
He is not u~.f~z~iliar ~ith in~zstry, where he occupies a position of con- 
slder~le responsibility today in a comps~zy which hPs pioneered in 
developing an industrial mobilization plnn, of its o~.m. I take gre~t 
pleasure indeed, ladies P_nd gentlemen, in presenting to you the Vice 
Pre~ident ~nd M~m~ger of the Prod~zqtlon Division of the Kopp~rs Company, 
Brigadier General ~zgh C. ~!inton, retired, C~neral Minton. 

~!~P.,tL MI~0~T: Captain Wortbing~ton, Colonel Crane, rnd Officers of 
• ~he Industri~.l Collc#~e of the Armed Forces: I deem it a privilege to 
t~.lk to this• elite g~Toup of Armj, $I~.vy, P~nd Air Force Officers. It has 
been slightly ow~r ten years since T ~pe~.red on this platform, or 
rather on the nora nea_est platform the Colle,~e used In the old Munitions 
Building back in 1938. It is somewhat more • th~.n ten years since I 
graduated from the ~.rny Industrial College. The diploma h~o.na.ed me at 
that time is still one of my tre~.sured possessions, 

The College, oven in thos~ days, w~s one place where teamwork was 
the rule between students ~.Tbo wore blue sui.ts nnd stu~Icnts who wore tan 
suits 

The mention of "te~.mwork" reminds n~ of n young couple I heard about 
the other ¢l~.y. They were constantly quarrellng ~,Ith each other. One 
nornin~ at BrePJ~fs.st Friend "ella ~'ot up from the t~ble after P, wor&y 
bs.ttle, walked ov~r to the window, ~nd notlce~ a loaded w~on being pulled 
by two horses. After w~tchln~: then for a few minutes, she called to her 
husb~.nd, f'Pc:ter, cone over hero ~n~! look at this te~m of horses pull 
together." Peter w~lked over to the windovr and watched th~ team of horses 
pull the loaded wagon. His wife turnecl to him and ~sked, "Peter, wh~v 
c~mlt we pull together like those two horses?" Peter replied, "By hock, 
Helen, maybe we could if there we.s only one toncue between us. " 
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It is ny understanding that the Armed Forces now have one tongue to, 
speak for then. Certainly te~work was never more important th~n today-- 
teamwork within the Armed Forces; teamwork between the Armed Forces am& 
ot_her government agencies; and teenwork between the Armed forces and 
industry. 

Real teamwork amongthe many war agencies we~s not achieved until the 
latter part of World ':Yn.r II, If we c~n start the next war with all 
groups and agencies pulling together, we shall here made ~, real stride 
to~.aards v~nning the war--this Cplle~e has done and is doing a great job 
in developing the spirit of teamwork. 

In tackling any job, it is always goo~! practice to stmtc the objective. 
The objective of this conference ! conceive to be somewbmt as follows: 

To remind you of the size of the procurement job of the Army 
Service Forces and to ~..~.in ~ outline to you the ASF orcanization. 

To briefly discuss the Pro~mtion Division, ASF, its mission, 
.organization, personnel, fields of interest, procedures, and relationship 
with ot!mr St~mf Dep~xtments, the Technical Services,.~md the Wc.r Pro- 
duction Board. 

To enumerate some of the production, bottlenecks ~md road blocks 
encoLmtere& by the Production Division ~.urin¢ World ~r II. 

To O.r~m certain conclusions which nag possibly be of help in 
plannin~ for the next. we,r. 

Consider the first objective, the size of the ASF procurement job 
and the orgnnlzation of the ASF. I have place5 before you several charts. 
Look first at ~o. lo This ch~,rt e~pearc& in the Production Divisionts 
Progress Report for 31 August 1945, ~n~ is g record of procurement during 
the war years end a projected sche~lle through the c~lendar year 1946. 
The chart, I think, speeds for itself. (Charts attached to lecture.) 

Please refer now to chart Yo. 2. T~is is the over-all o rgemization 
cb~rt of the Army Service Forces es of 15 June 1945. Under the functional 
Staff Division~ you will find ~ main division, Director of Materiel. 
Under the Director of i{~teriel there is sho,~m the Pro~.uction Division, 
alon< with five other divisions. ~o are ,~ein~: to talk about this Divi- 
sion for a few minutes. 

~ow look at chert ','~ Co 3. Thi~ is the or~enization chart of the Pro- 
ductlon Division as it existed on 30 May 1945. The Division was in 

• existence from the early part of the war until well aftBr NO-day. 

"" ~ a 
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Briefly, the mission of the Division was to: 

Assist in ~ssurin~ fulfillment of the ASF supply objectives by 
in~ntinc, dcvclopin~•j, m nd supervisin~ policies and procedures relating 
to production activities ~,ithin the tccbmical scrvices. 

~epresont the ASF in ~ll echelons of the War Production Board on 
~ll m~ttors r.l~tin,o ~ to production, and 

Supply personnel ~nd services to the Amy ~nd N~vy Munitions 
Board. 

The activities of theDivision wore !ividod into two groups, one under 
the Assist~ht DireCtor for Pro~luction Service with five Brmnchcs; the 
othSr under the Assistant Director for Materi~ls smd Products with seven 
Branches. 

In ~enerrl, those functions ~n~ dutics which h~d to do with pro~uc- 
tion activities within the toc.hn!¢al ~ervicbs C~ne under the Assistant 
Director for Production SerVice, while those which had to do with pro- 
duction activities within the War Production Bo~rd c~nne ' under • the Assis- 
tnnt Director for Naterials and Pro~ucts~ There wore some exceptions to 
this ¢~cncrsliz~tion. Those exceptions are, I hope, made clear in the 
or~:~anizatinn chart and in the prnco~ure ch~rt, which we will consider 
~. little later~ " 

There wcro five Bronchcs under the Assistant Director for Production 
Service. Consider first the Proc~rz nnd Liaison Branch, It ~d to ic 
primarily ~rlth pro~r~unci procurement, scheduling r~ud adjusting pro- 

• gr~aed procurement, prod.uction scheclulin~ ~nd reports, liaison with the 
technics2 services ~nd~ with cutbs ck procedures. 

The Pro(ruction Ur~ency ~r~nch h~ to ~o ~.Jith the many types and 
.~in~ of control sot up iurin~ the ~.2r by the ~ar Production Boar~ and 
its predecessors. Those controls started, you will roco.ll, as es~rly ~s 
the stu~mor of 19.~:0, vThon it ~s foun~! necessary to ~'ivo nilits.ry orders 

~ preforonce over civilion or~ors. This was ~ne throu.~h the priority 
systC~o This system, with v~rious no~!ific~tions, lm~sted thorough 19-~2, 
v~on the wror nochino rorlly bc~.n to go~in momentum an~ the ~!omand for 
n~.tcrials iTroatly exceeded the supply. The priority system wo~s not de- 
si~.Tno(~ to control orocuronent but merely to fix the order of essentiality 
of contr~.cts. This weakness le~. to the Controlloc! M~torials Pl~nn, which 
was a means of cuttin~ mo~terials requirements to fit the avail~ble supply. 
It wr~s ~. tremen~!ous Job to inau~u~rate the Controlled Materin~ls Plan. The 
Plan boc~.mo effective in the second qun~rtor of 19~. 

Before len.vinJ~ the .~roluction Urgency Branch, we shoul~ mention the 
fact theft the Brnmch worko~ closely ~ith the Special Rs~tin,~ Division of 

I ̧~ !I I~ 
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the ~'~B. This yo~ ~II recall was the ~.ivision that administered the 
triple A ratin~. This r~.tin~ was of an overridingnature which could be 
exten~.od and scrve~ to break bottlenecks within prime as well as sub- 
contrn.ctors ~ plants. It w~,s used to accelerate the delivery of urgentl~ 
neede~ once--irons. 

Also, you will rec~.ll t~m.t there existed an even more powerful instru- 
ment than the AAA ratin~r. This ,~na kn~m as a "directive." A directive 
s~,r,,.~..rse~.ed ~.Ii other• ratin~s and effecto@~ the required ~lelivery by diver- 
sion from sone othcr orP~er or by schoc!ulin~ the fabrication of the item 
abea~ of all others ro~;ardless of preference ratings. 

The Facilities Branch ~as ch~,rgcd with b~ndlin~ the Divisionls 
responsibilities to the Under Secret~.ry of W~,r and the Oonnn~din~ General, 
ASF, for in~ustri~l f~.cilities. Assistance was frequently given the 
~,~ar Pro~iction " Bo~r~,. in extraditing-the cnnstruction of facilities required 
for pro crams which were n~,inly the concern nf the military war a,~encies. 
Izportant oro;::rnns of this type wore for penicillin, ~tabrine, and sul- 
furic acid. f~cilitios for incre~.so~, l~ow,ler production. 

• Anoth~r duty of the F~,cilitie~ Br~nch ~Tas to assist in provi&ing 
labor for critic~,l Arny Service Forces plants. M~mpower first becane 
.roally criticn.l in the sunner of 19~ nni on the west coast where there 
we, s centered ship •construction n.nd ~irpl~.ne production. T~o Pro~uction 
Ur<cncy coz~ittcos nnl M~npo~rer Yrinrity c, oz~ttoo set up on t h~ west 
coast 12~ter spread to oth~>.r critical areas until at ona time ~I some 125 of 
those co~r~it~tbos hat! boon established throuchout the country. ASF was, 
reprcsente~_ on ~II of these committees . . . . . . .  - . '  . . . . . .  . 

. , - f . 

.... TheReeuiroments and.Demobillznt~on Branch had.. to do ~t'h planning 
for.demobiliz~,~ion. Thi.s.~mrl< was st~rtoc~., as ..e~,rly..as Apr~l 194~$ and a 
pra..ctical pl~n was eVOlved. ~. - 'non ~,~-dayfin~lly c~]ne mest: ~0f t ~ e  neces- 
sary actions had boon ant icioat~l ~ it was 0nly necess~.ry to order 
then into effect. • .... . ' - i ,  " . : ;  

~he Forei~-~-:~ranch, .the last elthe Br~,nches,uncler .the Assist~aqt 
Director, for"~roductinn Service ,. ~ concerne;! with. production activities 
i n- Yr~nce,~ It.~Iv, " a n c l  B c l ~ . : - i u n  a~ter t h e s e S :  .countries h~.~l been liberated by 

~,ncd~ Forces. .... the ' " " - . 

. . . .  [ 

Y l o a s e  l o 6 k  n o w  , . t  t h e  o t h e r  s i d l e : o f  ' . t h c  O r ~ . a n i z a t i o n  c h a r t  ~ . n n d ' : n o t e  

the .Br~.chos under the .control of the ~.~,~i.st~_nt Director for Mat o.ri~&s 
and Tro(!ucts. The Specifieations..~an~! Inspection Branch b~ to do with 
conservation, inspection, specifications, n.n~l standards.- This" Branch 
was u~c'~er a member of your'present f~.culty ~! I ~n sure Colonci l,Teis- 
has tel& you plenty about how busy he was during the. war-. 
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Three of the rcmainin~ six Br~nches were conc~rne ,~ with comnoiities, 
hotels an5 niner~ls, tcxtiles, le~thcr an! rubb,~r, ~n& three with trans- 
p~rthtion and o.utnmotive equipncnt, ~cneral industri~,l equipment~ utili- 
ties and nachine tools. . . 

These Branches o~.r~.llelo~ buro~Is ~m! ~ ~s~ons of the Ne~ lro~uction 
Board and the oTficers assicne~ to the Brnnches worked in the nain 
~irectly ~dth th~ %,rfB personnel. In fact, they live% with them. These 
officers wore ASFrepresentativds on %B~ Divisional Pcquirbncnts Commit- 
toes. They kept tho division director, deputy director ~md assist~mt 
directors inforne~ of all ~,ctivities in the ~B concernei with pro~ction. 

Those officers were ~ll men free civil life with fine indL~strial b~ck- 
gr.ounls or ~e~e tecbmical ex~pcrts on such materi~is as steel, chemicals, 
textiles, forest products, etc, 

I should like now to mention the very fine ~:rsonncl we had in the 
Production Division ~urinc the war years° All of the officers come from 
civil life, were either Reserve Officers or were cOr~issionci directly. 
We found early in the q~ne that in <o~linc with the services we ~i~ not 
need productTon specialists, but rather men ~dth broa~ business training;. 
non ~-ho could interpret statistics~ men who coul& deal ~th the top 
people in the tecDnical services nm~ in the W~r Yro~nction Board. Bankers, 
ln~ers, engineers, ~n& business nee all !id fine jobs. The tecDmical 
services were made up of trained specialist s and it was their business 
to carry on the details of the proa~ction pro~ramo It was our business 
to see that thesg programs were carrio~ out expeditiously and insofar as 
possible economically. I cannot say too much in praise of the officer 
and civili~mpersonnal of the Yro~uction Division. 

The fiol~s of interest of the Yroduction Division covero~, pr~ctically 
everything havin~ to do with procluction, inclulin~ production operations, 
mana~emont, tecb_niquos, equipment, organization, processes, pro~r~s, 
'plans ant! controls, and cost reduction, labor utilization, equipr.ent 
utilizn.tion, data an~ rOports, new pls~ts, inspection nod qunntity con- 
trol, maintenance, n~terials and materials handling, incentive plans, 
procrnmminc, and sche~ulin?:, 

Now as to proco!uro, both within ASP Hea~qun.rtors and with the tech~- 
n i c a l  s e r v i c e s  ~nc. t he  f f r o~ .uc t i on  Bo~rc~, I t h o u c h t  y 6 u  wou ld  be ~n- .  
t o r e s t e ~ ,  i n  hn~vin~-ch~,~rt ~o.  4,.  w h i c h  shows ,  an~ I ~ s o r r y  i t  i s  n e t  
acre readable, the flow of work from br~,nch to br~,nch, c%ivision to c!ivi- 
sion, anl agency to acency, You .nay c~.rc to oxn.uinc this chart.at your 
leisure. ~.'Zc haven't tine to ,!iscuss it this afternoon° 

?.~ono of the .:tSF St~ff Divisions worke~ in ~. closed roono ~.'~e wore. 
continuou<~..y in cont~.ct ~dth other staff clivisi;:ns bo~h Z~F ,~t% General 
Staff° ~'.re worked wit:.~ all of the toc:nnic~l scrv±ces but aiw~js in a 
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sta.ff c~p~,city. One of our troubles, as I look be, ck, was t6P, ching our 
officers from civilian life how, to function on a staff assignment. Many 
of them were bi~ oper~:tors in civilian life ~nl their n~,tur~,l tcn,3.encY 
w~.s to ,qo out pn~_ do the .job which w~,s the responsibility, of the tech- 
nical services. -,General Lucius D. Clay, when he ~,~s Director• of MP.teriel, 
issued a mcmor~n~lu~, on s t~.ff procedure which ~ h~vc ~l,~ys consic!erod 
oustsn,~.ine~. All of the officors of the Yrod.uction Division were required 
periodic~.lly to read ~.n~ rere,n.c! this nenoro.ndun. New officers Joinin<~ 
thc Division were required to reo~d ant! ~bsorb it, 

Our rel~.tio~ .~_tb the War Yro~!uction Boo~r~. 'were ,9.1rect ~,d. con- 
.. • tinu~US ~n~, in s.r~:itc; :of.!articles that :~'.ppo~,re~. in the newspapers .from 

tinc to time .~urin.::~ the war, usually ple~,s~n~ ana. cor(lial, Its people 
were the s~nc kin,~, of people that we wera r, nd I oust say we h~.d very 
little ~' " dif, 1culty workin~ ~,dth most"of then, Of course, occasionally 
soffe of the ~¢P~ 9ersonn'.c,l ~;nuld att;'npt t~ io not only his own .,job but 
also p~rt og the Army.'s job. This we n~.turally objected to ~.n~ ,~oul'~l not 

.. ..... per~nit. • 
% ' • 

...: : '. " O~Ir third ob'joctivO"'concerns pro4.uction bottlenock~., an~ r.oa~l blocks. 
...MoSt. ~f ~he pr~.uction bottlenecks, rosS, •blocks, problem.s, .iifficultles-- 

~:..7.-co~llthon who, t you no;y-,that continually bothere?, us a.urinc the wP~. 
perio¢! ste~,ed from requirements, f~.cilltios, materials, labor, controls, 
contract pl~.conont, and distribution and uainten~nce.. 

• , . .. 

• ~: First ~f all t~e "~quiro.nents." Requirements fluctu~.tod constemtly 
, iand.cbntinu%usly. This ~.s b,uJ~ for short, lead-time items an(]~ .w~rse for 
•. -long, lea, d-time items; .~i~any 0f these required over twelve months to 

• " produce, I ~uspect norc time ~ni~ e.nqr,~-'werc :expena.e~' on the subject 
of requirements th~n ,~ny other si~.~,ie s~.~bject., yet I must say we never 

-... foun.i, df~rim-~ 'the w~r ~ s~.tisf~ctory solution fro.~ the production point 
of view. "~.~.en the Arr.Qy.Suppiy control System cahe Int0 b.ein~, we were 
tol:~! w~,t the "procuronent nbjectiv?'i was for e~ch item in. the •supply 

• program. This ~uomnt hn,d to b'e resolvo~ into a :qore pr~.cticel fi%ure 
- .w_hich was tcrh~ "Pro~r,~j~0.~l Prolcuroment,, .Tb.is prOF, r~Jo~ned procurement 

fi~_~ure wa~ arrivo~, at after <:Tivin~ considoratioh to pro$.uction .feasi- 
bility. Determinat.ion of ~3ro(luction feo.sibility involved a .~.etndle~, 
consideration of labor, facilities, nateri~.ls, ~n,%. components required 

.' for. the n~nuf,~ctur~ of P.n iten. It w~s, of. courso , impossible-in m~.ny 
~. cases to r~allze the procurement objective .becs~use of .lea'-l-time consider- 

ations and. a proc!uctlnn llnit~tion amount was ost~,bllshod." If the pro- 
curenent objectiv~w~s (iecre~,se.d f.r'on the ~r0vi~,us fi<._~ure, cutbacks.or 

.. :reduction in pro~rn~mmO ~. procurement .iwas" necessary.. .. 
• ." .. • • 

I'Ve were always aj~ite ri~':i~! ,~.bout this "in ~rdor to conserve materials 
and mPY(o labor available" for other ,pro4rans. The. "prn~7~uction limitations" 

.. .pl.ace'& on co#t~.in it6ms :serVed as :'~ notice ~to supDiy echelons that there 
- ., . . 

.. ,.~ ~-:_~ .~ ~.V_--: ~ °-: :. :, ~:.~ ~. i.-~ ~ ~::L~ i~.~ ~ • ' " 
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~r~b~bly ,,~ould be a shortageof this item; Distribution and supply 
. ~cnc~os could, then pl~n ~ccor0oin~l~y~ A regular proceduro w~.s worked 
u D withthe War Trod.uction'B~n.r~! for utilizllng facilities rolo~sec! by 
cutbacks in the Ar~ Fro,v~r~um tn •other w~r ~o~nncies. simile.rly; now 
f~.cilities, if require~-, h~od to be approved by {he ~.~.r Fro iuctlon B~(~rd 

, in orb.or th~.t availability of labor, materiels; etCii coul~, be given 
~ppropriatc Consideration ,loan over-all sense; 

Durinlu the ~.r someone coincdthe pbzase "The Fluidity of War." 
I believe this nhr~so ~ptly deicribcd tho ronsnn for the meny fluctua- 
tions in requirements. At any rnte, it ~oS used to great advantage in 
explaining to contractors whY their cnntracts were radically changed 
from time to time an~ nn very short notice; 

~oxt Consider facilitios.--W~h~ the problem of now versus existing 
facilities. ~¢as it necessary to really construct a new plont? How big 
shouI~ it be? ~at sh~ul~ be its character? Shoul~ It be for a cor~lete 
encl, item or for compnnen~s? ~ere should it be locate~ nnl what consi- 
der~.tinns should ~-overn its location? We, of course, now h~ve additional 
worrics--~.ispersion ~n~ whcther ~r ngt n,n~w plant should ~o underground. 

For all of the critical items ~c tri~d to have more th~,n one source 
of supply; this shoul~, be of even ~re~ter importance in your present 
plannin~. Bear in mini that no,~ facilitie~ for some of the more compli- 
catcd items nf or~m~nce requirel ~. lon~ tim~ to construct. Therefore, 
constantly ch~m~in~: procurc~nt pro~r~s ~Teatly influenced the need 
for facilities, their size, location, etct . 

Now materials.--We didn't know enou~Th s~bout the over-all availability 
of materi~ls requirel for the production of the items in the Army Supply 
Pr,~r~m. We di!ntt have suitable bills of material for the items in 
the prod:ram until the C}~P c~ne into being. ~Jithout accurate bills of 
m~terinls, materials requirements coul!ntt be ~ccurately computed. We 
~ere slow in startin~ conservation measures ~n~ measures for controlling 
our supply of materi~Is. We wore slow in developln~ and adopting substi- 
tutes for strategic ~_n! critical materials. 

. 

~cxt lot's take l~bor.--~ge had insufficient knowledge of labor 
~v ~l~il~tj ~ ~ ~ ~ ~- in our ~re~t industrial centers. We didn't know labor re- 
ofairenonts for specific plants or for specific Items in the Supply program. 
We didn't b~ve ~oo~! nethn~s for sett~in~ ~rlevances~ We coul~n't prevent 
strikes, and ~idnSt ~et ~oo8 Production from the label that ~s available. 
Many pl~mts ha~ to'be constructed in sparsely settled are~,s, like l oaling 
plants, high eXplosiv~ plants, etc~ Tn staff these plants, we had to 
construct housin~ on or near the ~lant sites. Labor had to be secured 
from other areas. This in turn fre~cntl 2 resultel in decreasing the 
labor supply in these areas tn a point where plants already in production 
could not be m~nnei. In short, we never did at anytime luring the war 
have real control of n~npower, 
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.-~ff6ct~no~.'. requirements, ~(~cilities, nateri~:l~,. ~ncl labor, were the 
~. '.. ' " '" ~ the war, :We first ha~ 

see,or~l n~ti6~"~:i~e ,cn~.tr~! ~;S~em~."~t~uP-. ~ur!n~~ • . ' ,. - '=~_L"~ ,.~ m~r~ ur~'e ht militarYI~r°~r~'s~ were 

~~"~z~ T~o .~r~orlty ~ system ..j~. ~ ~!~'~:~.~ block~'"as.~happene~ in 
~-~'-" " .... ",'-~ , . ~ '^~r=."~:.~,.":'~Tro~1~:LU±~- .... ' " 
f~ilccl ,,,~en natcr~.ls ,e~,., ................. .... • 

12~tc 19.12 an(! 1943. ,b.~s.: f...i.lu.-,..^~G_~ , ~ i t i e s  of paper. ~.n~ ._a.zo~ 

Tbi~ rle.n ~id ~,,ork but requircc-" ~,;~:-~i~_-L~.~.el.cs2o -effective, I .bel~cve, 
• ,~f i~,co~le t~ :m~e it ~rk. This ~l~n really o ..... a en we b~ WIB lizit,~tion orders to con- 
"in the. q, a je=_°f . . . . . . . .  

tionc~, triple A ~r~orities ~o ~msare .~ .... . -" - 
receive& ~.ttontion ahea~ of less-urcent 9red, rams. We sLlso had ,Directives, 
which wore a. nero strln,~cnt method of fn.vorin~ One item or program over 

:anot.h~.r~. . . . .  " " ....i ~ . 
• . ".. ' . ' ~. ~ ?ro~.uction Division, contr~.ct 

• . ~ ~,~_ilc not the @~irect concern_°.f t ~ e  s~Seed ~rith which an i tem coul& 
• , }l,~cencnt. he~d a tremendous ne~,r~n~.~ u~ .... : " ~eve,lo~e~, and I an sure 

, boo.ply.co& into p~ro ~.uction. Various methods were., 
you ~,rc fe~uili'ar with e.ll Of them. ~,';e used ,Letters cf Into nt|| in order 
to cot ?rejects unlerway quickly an,< letter cbntracts; then there were 

• two basic mctho&s of Contra,ctin~ for sui.~plles, the cost_plus-a-fixed--fee 
ty~c an<l the #iXec!-fcc type. Then we ba,;l no sn.tisf~.ctory priclnc metb~o& 

.... until to.~ar.~-s the latter ~crt of the war, This le~ to nencc otiation to 

insure' tb.~.t.,un~luc profits ~ercn~ot ma&e by manufacturers. 

• ... Distribution w~,s not ~. function of the ?ro&uction D'ivision but &iS.. 
~offcct req.ulrcments nn@., therefore, f~cilltlos, na,terlals, nn~ labor. 

• Tb.c better the ,!istribution system, the snn.llcr the number of items 

rdquirel to fill the pipe ~! inc. " : 

," Maintenance 6f equlp~cnt in the '~fiel~ requires spare parts. T}~e 
pro~uction of s~are pn.rts ~.ll throucY~ the wn.r affected the pro~uctlon 

~, • ' cases it ~;as necessary.to evbn stop the pro- 
of en:~-itoms, ~n~. ~n n~,ny , " ....... e aveilabil.i,tY Of ~spare parts in _ 

~uction of en~,.Ite~.s in or~er ~o zn~ ......... 
er~l theatres: I ~o not believe the sp~.re n~.rts problem was over 

the soy " -"- ,~ - - :~ ~s ~:~ossi~le .of sOlutiOn, Cer- , 
satis.fectoril~, solve~! an~ !~ern~.p.s z~ ~ .... • . . . . . .  yet there 
te.inly tr.emen:.lous su ~m-tlti~'s of speorc parts were m~.nufnCtu#e~, 
wo~s-alw~js a &ez~n~ fqr more nn~l ngr o ~sp~.re .v~,rts from• °~er.ses=s. cor~~n'~er~ 

• . .... / " _ ,%n(l fin~l ~bj(-,ctive of this Conference-- 
' f urth " " . ~-= ~ xt war. Wc dom6~"nO~ ~r 'to the ..0 -'..' .... ~ z  zor ~,~e ne 

Conclusions," Whlch~maY.'P°ssibly be o±" neap In l;' ......... ~ ~'. . 

":I think we ce.n acreo th~'~%he next war w~ll come qu,19kly and with 

" little a~.v~nco n~blce.. 'it will b.c ,~aq.,all-hut war s/q<l will stretch even, 

pro~.uctlvc, c~.p~.city to the lini't~ 
~.." our. ~rcat ~ ' '~ " ~ ' ' 

• . .  . . r  

'~ 8. " ' !. " " .... 
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~ 7 e  shbuld ~ow now~-today---our over-all or totnl requirements° Total 
requirements for s~n all-0ut war ec_~els the sum of essential civilian and 
military requirements. . .  • 

. 

Our total roquirfinents must be b~.l~mced against our total supply 
• 9otenti<~,l,: This procedure n~.y be visu.~lized somewhat ~.s follows. 

Our total Supply potently-.1 les,~ ninlnum essential civili~.n requirements 
. l e~.v~.s ~." ren~..Inder for the nil{tary effort. Strategic war %~lans s.re evalu- 
~.t.ed against this tens'indef, - Army,. Navy, Air Force, ,~.nd Maritime Co~,uis- 
sion roqulreuents are adjusted to fit this n ilit~,ry remainder. A tailor 
cuts his suit to fit his cloth; .so ~ill each of the Services adjust its- 
requirements to flt th~.t part of t~.e nillt~ry rom~.inder allocated to it 
by the L.~gency h~ving this r~,sponsibiiity. I in~gi.ne it is still the Joint 
Chiefsof .St~.ff. " '  ~.  

° 

"This would apoear on the surface to be ~. difficult Job, but it needn't 
be so. Every military end-iteu bms a controlling e.lement, This controlling 
element nay be a critical ms~teri~l, or ~n ir:portant component or a facility 
for producing the item itself.~ Many tines during the wo.r we ~.-~ero forced 
to cut back.or o.djust pro{.:~,P_,s because there wo.sn't ~ough steel, or copper, 
or alunintun, or rubber, or ball b,~rin.~s, or sn~.ll motors, or ~.viation 
g~soline, or nn.npo'?zer to d.o wh~t ,~.ll the ~.r a~;oncies wanted to do. Next 
time it may be petroleu~.o Le.t~s &o this cut-~.nd-try"business ~hoad of 
time n.nd not bo,~: do~,m ~.s we 8~id with facilities in 1942; with. materials in 
l~,te 1943 s nd ,~dth n~npower in 19,1~I ~,nd 1945. 

~lext tlne i ct's be s~ute tb~t our re~u~_renents can be cut from our 
materiels clSth, our fscilities .cloth, or our.manpower cloth, Let's have 
a minimum of war ~gencies n n,~. let's h~ve tho~t ninimu.u simple s.nd <irect. 
Lbt~s have co~.~.and sutbority an~. not boards and co~.ittoes., Let's have 
simple and .~.irect controls for facilities, matori~ls, ~nd manpower and 
let's have these controls ready before 'we noed..them and not bc forced to 
develop them when the production machine bo~s do,,~n as was the case in 
~'~orld b'ar I I. . . . ,  

Let's 6onsider conservation nd~-sures an~. substitutes ahead of time 
and above all let's h~.ve nnplo stock piles Of strategic e_u~. critical 
materials. Let'shave our ,;iesigns production @ncineered~ for mass produc- 
tTon. Let's have "bills of ..materi~l ~nd .n.nnpower" ready for e~ch eng.-item 
~.n~l e~,ch component. 

-.7 i~ ~ 
Now we tal._ec~ ro.ther LT.,libly ~..hwile bn,ck. ~bout bal~,ncin~ total w,-.r 

requirements ag~,inst tqt~i ! supply potentisl. Y hnve he~,rd the phrase 
• " '~total..supply Potonti.~.l" used nn.ny tines~ I .~:0n~'t believe we know what 

our-"total .supplypotontlal" . . . . . .  is ~n,~ o.fter we ,:,.et into :~. fi~qhtin~ war it 
will be too lat0 to find lout ThE p~.rnse..certainly includes the things 

: . • , . [. 
• ... 
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we ,~row on the farms, dig out of the nines, extract from the ocean or 
pull out of the air. All of it stems to a degree from industry, even 
the agricultural part. 

If then we knew our n~tional industrial potenti~l, we could form a 
pretty good idea of our total supply potential. Ge.r industrial potential 
is a composite of the industrial potenti~,l of ey, ch pleat, e~.ch co.~p&~J, 
an~ each industry, including oil, transportation, mining, Agriculture, etc. 

We need to know our national industrial potcntial in some detail be- 
fore allocations can be intelligently made; before the feasibility of 
strategic w~.r plans can he fairly determined anS. before a balance of total 
requirements against total capacity.can be achieved. 

" !'~e need now v. livin~, working Industrial Mobiliz~tionPlnm with in- 
''l" 'du'~t ~ particlpatin~actively rather than passively. ~e nee~. now as full 

a knowledge as •possible cf recuirenents, both military and essenti~l 
civili~u; .~.'~d we neednow a detaile~, knowledge of the R'ation's industrial 
potcntis, lo If we don~t have those things now, we should ~:et them•as soon 
as possible. ' l  

L, ow please don~t forgot the i'dc~ of teamwork--teamwork within the 
' Arnod Forces, between the Armed Forces an4 other government agencies, ~r~d 
' tee~nwork between the Armed Forces ,~;~.~ industry. 

" Thank you. 

%.U~.oSTIO~T: General Minton, you b.m.v(-- mrntiono~, measurin~-: t h e  total 
supply pot,::ntial ~.n(l th~ incl..u,strial pot~utial. %Cr.at woulcl you, sut-T.gest 
~.s  a y~.rdstick for such mersurenont? 

GE.~:~F~LL M!~0~: I thir~ you h~.ve ~o know your over-all inclustr~al' 
potential before • you can do it, I ~.on't thir~k we know that, Do you 
think we ~o? .. 

QuT~r, r~ T ~%T, -~ ...... No, sir: I do not. That is the problem I an working on 
richt now. We have to kmow how to .'.n~-~sure it. 

coLoL~L CRAh~: He is looking: for a cor~n0n 'Lenonin~,tor, I think. 

C-E~.~LiL .~;~m~nv.,.~.~, One theory im that our national industrial potenti(~J[ 
could be built up plant by plant, company b~¢ con%>any, industry by in,lustry, 
~'~n& finally the sum tota.1 &'ould be the over-all inS.ustrial potential for 
the" Country. That is ~. bij" Job. 

~UESTIO~T:: Colonel Crane h~s nentione~i the in~.ustrial mobilizs..tion 
plan which h.%s been 0.oveloped by . t h e  Koppers Company. There were brief 

lO 
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references to that in the "New York Tlnes" a few months ago, 8rid I Nave " 
ass~ucd that tgm t sene plan is a licable generally• to industry. Would 
you c~,re to sketch the high lights of the elements of th~,t plan# 

G~-AL EI}~0N: The conpnny I work for has as its president, General 
Sonervell, It was quite natural that we should develop a company indus- 
trial mobilization plan. It took three months to make it. We nev6r put 
onc extra person on the pn~ roll to do it, We started with the plnnts, 
An& had thc plant managers prepn:re returns showin6 the complete dat~ for 
their plants. 

Vow, out conpn, ny has, I think, fifty-six plants. These plants, funnel 
up to the president of the company through operating divisions. Each 
operatin~ division is hn~ded by a vice president and ceneral m~nager. So 
the.returns of the plants un,~cr n, particular operatin~ division funneled 
to the office of the hea~ of that 4ivlsion nnd were consolidated there. 
Finally each operatin~0ivision~s plan funneled up to conpany headquarters 
anl all were consolidated on a company basis. 

The plnnt surveys themselves ~re the basis for the plan. They are 
ryther complete surveys. ~ use them in our day-to-day business. Even 
aside from the possible help they night be in an emergency. I think they 
are well worth ~ilo in day-to-day operations. 

There ore about six hundred paces all told in all the pl~nt returns, 
~he division r~turns, ned the composite for the company. We coul~ not 
repro:iuce all of the plan, but we ~id reporduce, in p~unphlet fern, the 
composite for the company. We have that e~ailable and haveglven copies 
of it to the E~nitions Boar! nn~ to the hTational Security 5esources Board, 
I will be ~lad to ley:vc ~ copy of it with C~ptain Worthington. 

We ~ave als0 set up within the comp~nyls re~ular or~zization an Indus- 
trial Mobilization 0r~nnization. The president is the director of Industrial 
Eobilization;. the vice president an~ manager of'the Production Department 
is the over-all In(!ustrial Mobilization representative for the company; each 
Operatin~ Division ~nernl manager or his production manager is the Indus- 
trial Hobilization representative for the p~rticular Operating Division; : 
an! each plant manager is the Industrial Mobilization representative for 
his Dlem-t. Th~se key iniiviluals, spread throughout the or<anization, are 
kept ~vised of current ~evelopnents in Industrial Mobilization Planning. 
Each of those executives has ~ithin his possession s copy of that portion 
of thc company's In&~strial }~obilizatlon Plan which pertains directly to 
his phase of the co~p~nyls business. 

~'~e w~nted to be in ~ l~osition so that, if the }T~.vy or the Army or the 
Air Forcc c~e to us nn,~ asked, "What can ~ou do ang~ where can you do it?" 
we coul~ tell then right away ~rhct we (~iC in Worlc! W~.r II, what we are 
doin~ now, and in adc:ition ~.rhnt other thin's we thi~ mn~'bc this partic- 
ular plant or that particular plant cot[ld "do. And we are in th~.t position. 

ll 
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Q~STI'ON:: I woul,ii, llke to pursue th~,t just one step further. ,kre 
the, iAr.me~. Services working with you in any way ~o utillze your pl~n in 
th,~i.r_pl~.n now? . . : .. ". ' " ". " • .. " • 

' ~-~=~-~.,'",~.~ !'.'I}~TO~T:" I ~n sure they •will. ~.',qnon they reach 'the st~4~o for 
~.IIo c,~t ions nnd' ~" ~ ... d.et<,~le . . . .  pl~nning; I,~u sure they will use some •of the 
d~.te, we h~.~e ~.ccunul~.ted.. ' 

T Q~STIOE: ~'~.t woull be your reco~.ucnn.atlons as to ~.h<..t the military 
services should. ?.o In seo.ln,= t'~4,~.t similar ~urvey~ ~ro node or. in seeking 
to ~ct sizile.r surveys across the bo~,rel In in~.ustry? 

GY?-F~_&L MINTOI.T: I '~.~oul,~- not he.re a reco~z~.enO.e.tion to offer on the.t. 

There h~s been some interest Shd~m in our companyls plem. We have 
sent copies to oth.~r companies ~n~ to Inc\ivi~uals. Other conpe,nlea have 
d_evelopecl t h e i r  o~m p l a n s .  Our o u t l i n e  i n c l u & e s ,  I t h i n k ,  a l l  the  infor. . .  
nation the Munitions Bo~rd or the Chief of Ordnance or the Qu~mtcrr.aster 
Gencrp.1 o~ t h e  )~.vy or  the  A i r  Fo rce  z i q h t  o v e r  noer\ t o  lmow abou t  our  
plemt s. Our Outline nl~:ht not be directly ~pplicablo to other companlcsl 
but its ~rinciples coul~! be o.pplied, I think, to ~my company, l~.r~e or 
smnll. 

QL~ST!OI~: C~;neral !.'.iinton, I would like to carry that just a little 
further. Asstur.~in:~ th~.t by some "nem~s you have determin~4, your total 
in.~ustrial cap~.city, nm.'~, that then on the oth~.r h.~n~, you he~ve your mill' 
tory requirements in the ~ ~, ~o,r_~ of end.-itens, can you think of nnF rs.pid 
way, n~ny .methocl of ~©proxln,%tion, tB~%t woul~, permit a quick check of one 
~gainst the. other? Woul~. raw matori~Is, be ~. possible, way of doing that? 

G~P3~L MINTO~'~: it is certainly a v~,ry involvo~, problem, I think 
you c~.n com Dute your requirements for clothing, for food, an~l for other 
soft, or easy to pro~.uce items, nn,i that raw material avail~.billty night 
• well be n y~r~stlck fen ne~.surin< total .re qui,re~ents e,g~ins t t'otal pro- 
c!uction potontial--~.ssuning theft you k~.ow both of these. 

On the other hanoi, for the herd' or ~lifficult to i, ro~.uce items, you 
h~.ve ~. very ~llfforent ~n(,~ ~. ouch nero difficult problem. Y.ou ~lw~Ts he.re 
~o bo,ttcr we~on s]ro~zarl the corner s~l you c~m't stop development. 

In ~ own mind ! h,~.vc ~.ivi~!ecl requirements f~- the~c h~rd items into • 
the "known" an~. thc "un_kno~m. " The knovm roquiremenb~ ,ought to be the 
cros, tcr p.~rt of your total requirements for ~M~atever the "strategic plan 
nay ~e. You ou.cht to be able to spell these ~_,uown requirements out in 
de t~.il ea~d to allocate then company b~ ~ COmp~zO'. 

.. .. ~, 
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Now, the "unknovm" requirements may turn out,to be the most impor- 
tant part of your total requirements. You will h~.ve now ~oapOns you 
will ~nt to put in pro!uction. Maybe you will have a V-2 bomb by M-d~y 
or something e~nlly important. So, in maklng allocations to iniustr~ 
of the "kno~.m" part of military requirements, suitable capacity, perhaps 
some of the best e~acity, should be reserved for these "unknown" require- 
nonts which you will want to put into quantity production, 

For the "har~" or ~ifficult to proluce items, I ~ion't think you can 
use materials ~vailability as the solo yardstick for m~tchin~ requirements 
against l~otential. It see, ms to me that you would have to .~o into con- 
sidora~lo detail in plannin,v for the production of this class of require- 
nonts, This ~et~il pla~in~: woul~ doubtless involve production studies 
factory plans, ~ ~ , e uc~.tional orders, ~n~ actual trial orders. This t~pc of 
planninc, if carried aut on ~ notional scale, should ~evolop the need 
for new plants on a realistic basis. I am afraid I he.ven)t answered 
your question very well, 

~ . . . .  ~ , .  General, ~ottin, jback to the plant survey problem, would 
you co~ent on the practicability of usin<7 trade associations ~m mosms 
of gcttin:-~ those surveys made? 

G£~7~PJI MI}~TOI~: I think th(;y couL[ be helpful. Of course, there ~rc 
things you n~ed to know when you survey a plant tl~t arc not usuelly 
listed in the tr~.~e asaociati~n!s book of caoacitios, For instance, one 
steel mill rollc! ccrtriclc.e brass on a steel+rollin~ mill. Msny stool 
coz~o~..nics made shell for/:in~'s. Some of them made ~u_us. So, you need 
to k~.ow not o~ly ~hot their cs~city is to n~ze their regular products, 
but what other thin~s they could! best ~(l~.pt their facilities to produce. 
However, l-would think some trade ~ssociations coul,i do theft very well. 

~OLO~.~ G_~TI~2: ~n your conprmy plum ~id you consider the availability 
of labor an.~ anything on the ~icfermont of skillsd labor? 

G L ~  ~I~:TO~,: I have t}t~t ri~ht hero, This is what I told you 
~.bout a while back--the comp~n~z's composite plan. Everything is s~-.uarizod 
in tbds paz.~b~let. In the back we h~.ve ~ outline for survey of the plants. 
For each plaint we aske,i in item No. 8, the n~unber of emDloyoes on 30 June 
19:17, male an~! female, anm~al an~l hourly, ~n~l percent sl~ll~d. Then we 
defined what ~o considcre-~ skilled employees an¢! in item No. 26 asked the 
meximum number of employees at the pl~nt in ~¢orld War If. Then, in item 
I~o, 2 we asked for thtLubnail sketches of key personnel (a~e, education, 
experience) and n.lso the.t those key p(~rsonnel who could be rel~laced only 
with &Teat difficulty be suitably z~m.rked, For a pl¢~ut employing 200 
people, fifteen to twenty woul~ be classe~% #s key enploye~as an~l thumbnail 
sketches woul! be supplie~l for then. Nee '~.ir! not ~-o into details of actual 
~-efornent) 
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COLO~-~-CF-~: Is the're ,~ny'recor~! of the ~.Ce groups in' which these 
~i~ie~. perso~mellha~en,to be? . 

" '  ° • " " " " . t 

• G ~  ~'~I~TTO~,~; ! <on't'belleve we covere~, the ~O groups, Colonel 
. or:anc, we <_~.i ,~. h~.vc ~.~.ch ply.at. Ah~[ each .,livision llst its key sup~:rvlsory 
p~rsonnel an~. sc~ent~fically tr~ine& personnel an& supply ~. brief sketch 
of ~.nch of then, so tho.t we woul~ know ~ust where we stoo@- in ce.se of 
war an~! when we, coul~ ~. spare sm:~ whom w e .  coul~. ~ot. " 

COLO}?3L C.A~,~, Gon6rsl }~.Int6n, on ~oh~,If of the stu~[onts an:~ factlltM 
of the ~ollogo I w~nt to thsm.k y~u for ~ nest Interestln~< an~. Instructlvo 
<iscusslon, Th~mk yO u very much,' 
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I0 October 19~? 

For those who are concerned with miiltmry mattsrs the most 
important single fact in the history of warfc~re in the t~entieth 
century is that Germany ~=u& J~oan, the two nations in ~,,hi¢;h ~c.,r- 
planning was on the most advanced professional basis, lost their 
wars. It is the purpose of this brief to examine this phenomenon 
in order to fin&, in an e}qol~u~ation of it, some factors imoorts~t 
for wc~r-plaz~nin g to which the Germ~z~ cnd Js~anese generol staffs 
faile~ to give proper ,.,,eight, 

Dot.h the Germc~ s~ud J~r~snese ~%,.~.ersl st~ffs drew their theories 
of war-pl~nning mainly from Clauscwitz~ the e~ fly nineteenth-century 
German philosopher of ws,rf.~re, His i~.eas ~.rer:~ formuls.~ed h~rgel~ - 
on the basis of observations and int~.rprctations of the Nppoleonic 
wars. In gener~l these wars ,,,,ere &ecided by n single c~,~ai~ cul- 
minating in r.. single decisive battle. Simil~,rly, they ,:.~e~e con- 
ducte& as offensive op~r~tions~ ~'~Iso wo ~houl,-1 reco~nize t!:,~'~t 

Clausewitz thou~ht in philcsophical~ not scientific terms~ In 
ether words, he sought to sst~]~lish formcl principles s~pl~.cable 
to all wars. Except for politicsi[ factors theft set the objectives 
of a ~;s~r an~;!., consequently c.ccordin:~ to his theories, determined 
its strste!;~-, he was not interested in oeculi~'r conditions theft 
might affect the outcome of a particular war° ~Itheu{~h he recog- 
nized that wearons pnd geo~r~phy w~re i~.port~nt for the conduct of 
a war, his ~n~,lysis of ,.,arf~-~re ~,ms c~rried on ~ b o v e  the level of 
their influence, 

"~'~r,,,.~ " he said, "~,ra~. cn s.ct of violence .oushed to its utmost 
bounds, " its culminction was "battle" for the put-pose of destroyin@ 
the enemyls forces, and its ultimate basis was "the will to ?Jictory. II 
Real victory wcs achieved ~,,hen this "will:' of the enemy, not merely 
his forces, was broken. 

It_ these teG~S he developed his conception of the or~nization 
of a stu, te for war. ~e &u~y of the state ws, s to DreD"r '~ th~ i1~io- 
fence." Hence the creation of a military cstL~blis_~:ent, it ~'~'as the 
t~-,sk of the milit;:,,ry estab!is!.~ent to exercise the violence so as to 
destroy the enemy, usu~,~lly in "bc.ttle." Hence the wE~r-pl~:. It was 
the obligation of the n~.tion to sust~'in the state and the milit~qry 
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esto~blishment with the "will to victor~,r." l?-ence the inculcstion 

of the milit::ry spirit. Thus the n~tion~ the st:,t~.B, ~n~ the m'.li- 
tary establishment ~.~ere fuse& in o sin21~ * shaft of power th:t co~-Ll.! 

and should be hurled at the en<~ny r~t the opportune moment. 

However much the fore~oin~~ st:~tencnt may ]-e s:n oversimplifi- 
cation of Clausewitzls e!~,:cor~te ioctrines ~bout wer, they su~7¢'est 
the principles which ~"~ ~ the ~-~ ~.~._e.~ ~..=,=~an ~<ener~l.. st~.ffls T~en. arctio!~s_ .: . . 

for the wars of 1914 ~qnd 1939 ~m_d the JaT.anese {:e.n.errl st:'ffl~ ~ctigns 
in 1941. ~ :':0 uJ.O, ~oth sought to win s. victory U~; quick s~ro]_~s th:t 
breek the nilit::r~:: ~o'•,,er of their opponents Pn~, thereby, &%s~re m 
short and successful wsr, 

For an e~q~lanction of the fcilure of the J:~p~r.ese ".~ar-.7:Icns , 
we need look no further thsn the c~nclusion of J~.~mes ~'~, ~mcl<~, Jr., 
The J .... . .,p . . . .  ese at L.$yte Gulf (1947). On the ne:<t to the last 7,:'~ce 
of this work which~ "o?.se~. on Interv!e:~,~ wit]'; both J,qi~,:n,2se u,l:;.,nnors 
c:n& Japsnese comJ:~anders, as,~esses'tbe resconsililits~ for the $.efe~t 
of the Japanese na~, the author s-<ys: 

"Much more, however~ t:L~.n' -~, bc, ttle of co..:.,~n...e~ ~ -'=.., Leyte 
Gulf was a stru~<'le., of navies ~.nd of r_ .... .~],..,n..,~ ~ a,ni in this 
str~gle was im:,licit all t ~',~ hi_~tory of ' ~ ..... * 

techniccl inferiority, most 8;p[f/,rent h~re in the u~isati,~- 

factory y~erfo..n~ . . . . . . .  ...... oe of ralio an,% r:;~.c.r ~,qu~,~-~n~,~ .wss the 
oredict:,h].,-~ result of an attcm~-~ to ~,~a-%e :m~<_ern w cr ~,: 

~ . e o ~ l e  w i t h  c, s h o r t  e ~ e r i e n c e  o f  i n d u s t r i ~ , l  c i v i l i z a t i o n ,  
~" ~ nation with c. tkird r:~,~e~ ~ i~",~o.*~r4~,,..~_.... .... b~.se . l-~cre 
~'.~ ~, =~'~ "~ ~ . ' ....... ~, t i~_~" .... , ...... er~ the [~?cst ,,:~s ~resen~: ~ ~4~t'on o _~_. . 
the U~%ite& Stc•tes, the J~p~nese ,,,ere f!~ht~n~ histor.v (?. _146- 
I~7) . " 

~r,_~ blow at Pesrl H~<rbor wr-..s su.~~-'~ ~_..~. ....... _~. str~'.ta<em: . : in the 

Clausewit z ~ ~ . . . . . . . . .  tr,....~.t,ono The seizure of ~ P-h'l'<2plnes , t.'~e l..ic!,~y 

Penins~la, ~uc~ the Dutch ~.~ l:t&'.es, so e~'.ly acnl~,~,~ "--e,.,: .realized 

one of the n,o.in o]~ective~ ~=' the war, .... ; ..... ~:~t~ 

~ut the JoD~ese If:.cked the shl~r:in~ reauirer! to trcnsform these 
cono,fAests .into c, si@nificsnt c.J.dition to their wcr-~,otentis.l, -,is 
far as the con<uct of the wsr itself was concerned, ezcept as they 
deprived the enemy of vit~:l resources~ they were .mcr~~ e~:,ensi~e 
the/% i,rofit~%~le to the J:~anese. On the principle "Lob:r, if ever, " 

, ~ .... ~.~hat they [~elieveA to the JaT~.'3nese w~'.r--planner~ took a,~.:~.nt,.,..~ of 
be ~. favor~Fole ~,olitical situation to start a w~r .~,.¢~icl%, .. ~, 
had mea.sure~., correctly their o~.m_ c~.~,.c~£ a~.~.inst the, t of their 
£nemy, they cert~inl~ shouIC have ovoi~ief., 

,¢'~ 
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Close a.~erence to the Cl~nsewitz formula only incrcas?d the 
J~pa.nese illusion that victory was possible. An~ not the least 
factor in this illusion w~s th~ inculcated "will to victory" that 
the formula emphasize&, 

The circu~mstances th: t.brought f~dlure to the Germans in thsir 
ware were sore complex but no less certain~ 

In both cases the we.rs were pl~nned on the theory that a quick 
victory, by which w~s me-~t the destruction of the enomyls military 
forces, was possible m~d necessary if the ws~s were to be won, 

~ritin~ in _~ /~r...t of. Modern Ve,.rfare, Kermsnn Foertsch, Colonel 
of "the Germr.~~ Genercl St~ff, su_.~m:.~rizes the plo~_uing for t he first 
war. c.s. follows: 

"$~ar for Germany. was'a question of rsslsts~ce agc;inst 
superior forces, ~.qe str~..te~'ic fotuudction.. , wa.s s. fight 
on" the inner line , . , As i~ well Pa~o,,~, the course ,iecided 
upon .in the ye-,ors ~efore 191~-, in rmswer to this extremely 
L~ifficult choice, w,~S for the bulk of the Germ~-.n forces to 
c, tt~ick the ne;'rest op;?onent in the ~#est, first, anc! to defeat 
l~im in a great b~ttle, c.fter ,,,hich the opponent in the east, 
who, in theme~.ntime, woula, h~:.ve to be hel,i off a~ well ~.s 
pogsible, was to be atto.cked in his turn." 

We neec! not concern ours~Ivos with the events to ~.~,hich this plan 
led nncl brought its ori~inr.1 f~ilure. ;'re wish to point out, ho~- 
ever, th-.~.t the plan never took account of the ultimo.to ws.r-potenti~l 
Shat could be brc~wht ags.inst Germsny, Needler, s to s~y, its original 
failure necessitate.! the use of the subm~.rine in orS.er to prevent the 
consoli.iation of the -~owerof En~Icn~ n~.cl Fr.~nce, ~h?. this action, 
in turn, contributedlargelyto the ~ntrance of the Unitc<~. States 
into the war, with the concentration of the msl~imum .po,,~er a~ainst 
Germany. 

Of course hindsi~J~t is c,lways wiser th(~n f0resi¢:ht,, but it is 
Interest,n;: to s?eculct e on what the course ~nd .outcoms of that war 
would have been if German war-wls~.ners, b:r their first ~,cts, hs~i 
sought not the destruction of the military force of th~.'ir nearest 
enemy but the creation ~ a situation th~;t ~.ioul ~ hs.ve, m~,de as 

.. difficult as possible the concentrs~tion of the ,,.~ar-~ctenticls of their 
western enemies, UndouDtedly such ~l~nning woul<~: have sent the GerLr~n 
armies to the Atlantic ~orts from Holland to Drittany. or even further, 
The effects of this act,on upon the ~restern front, the blockn~ie ls.id 
do~m by England, s.nd the German_ use of the s~fom~rine would, have given 
the war a quits different course from ;hat it (.;ia tske. 
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TT-e Nazis c:nd the ~ermcn Generrl St~,ff tuud~ubtedly believe! 
th~.t the lesson of th(~ failure of the 1914 Dlc~q hai been le~}~ncd 
when they prepared to strike west in 19"i0. T~neir cam}-ai~Fns were 
directed at the seizing of the coasts of ~arope from northern 
}iorway to .southern France. ~nd they ~,'-,ined their objective with 
st~tlin~ ease. 

z:owever, they ~.~re limited in their preprration for f,-,!lowing 
'~~ this success to the use of the aerial "bli+z I' ~-,-~s÷. Zncland~ 
It was conceived in t eras of the ulause:,~itz error. ~ "t " . in< it broke 
on the courage of the ~,m~lish ~eo.~.le s~d, more, on the tcchnolo,~Ical 
sup e~iorit~r of the ~lish I'Si~itf-ires°" For the historian it is 
i n~erestin~ to observe that this su~r~n~itvwas~ ...... ~ of the ~"~..,,,.e or:!er 
as that whic~ brought disaster to the Su, anis}s ' a -- . ~:r:a:..a in 1588. The 
~n;:lish vessels w e r e  ~.-o~ile ~m ~latforms n~r~v~nc n sumer.ior fire-- 
r, ower "to the enem[r ~y quick adv~l!ces fc, r $.elivery an~ rapid, retreats 
for relo~i~. The itfires" were also ~,qn~ ~latform,~ cr_rr~.:in~ 

m their fire-Dower in e manner thr,t .;~a~e the mo~?ility of the ~l~nes 
the rues_us of directino,' an,i concentrr~tin~7 it. The '~erms/% heavy ~'n@. 
dive bombers ~,Fere ~.t p~ ~.isa,%vcm.t~,{~e ]~efore.this superiority. 

-~b..s failuFe :of the aerisl "blitz" left Enclan;l cad whatever 
allies she coul& find in the west the opportu_uity to ~evelop nnd 
consolidate their wsa'-.~stentisjLs for a counter attock, cad Churchill 
turne& every <~ev~e of iiplomacy to the accom'~lisb~ent of this ~na. 

In the "oeriod between the two we~s both the ": -" , .... ~,,a~Is cud the German 
General St '-~e~-- :T~,ve m~ch attention to t__,~'~ ~ - ~ ~ ~,c,,.;o..:~cs of ,,Tar. The re- 
sults were ~mbo!ied !n the Goerinc Four-Year Plan. Its slog~n, 
"-~ullets instead of butter, " in[licates th:'t the rim :,zas the ~re~ra- 
tion of military forces for combat, not the or~: ~" __Izat~on of the 
Ge.rms_u war-potential to face :~.d o~.-ercome ~o~si'~le enemy wa~ootentlals, 
Certsin facts s~:}Tort thi~ view. In spite of the common belief at the 
time that ~ t~tal mo~Tilization of the .G --~ ec.onomy for ~:.~ar had been 
carrie& out, ",~e know now th.t it had not even been ],fanned when the 
war was ~ce..-~an, The inte~ation of the conquered peoples cad resources 
into the German ws~r-potentieFL ~-'.~ss co~meivec~ ~d carrie~ out " ,'~ 
the ~Ituuder of raw materials, machines, an~ labor th~n as the orgs_u- 
ization of a ~-Suro[~e~-%,;ide system of ~.roduction un:ior Germo~ le&g~er- 
s::ip. ~_e suoDort of the ~fricsm_ c~u.mp~i~l wo, s insufficient in view 
of the extent to ~¢nich its success %'oul, ~. braze meant to t~e <isor~Ta_~-~ 
ization of the economic s',Ap~oort the western oo~ers ,9bt~in<~d in the 
Middle ~ ~ast, 
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Although. the German war against Russia was undoubter!ly planned 
and un<?.ert~ken under the spell of ~. fear of the gro~.~Ing industrial 
power of i%ussia,, it was conducted alon~ tradltlon~.l nilltery lines. 
The objectives of the G~rmc.n ~rmies ~,,er;e. the usual ones of. armies in 
the flel~ end the cepitcCL cities -- Leningrad, Moscow, ~n~.d Stalinf~-~. 
Of course, the ,,.;Inning of such objectives woul<L have .weekened ~reatly 
the "will-to-victory" of th<. ~ [(ussi~ns, Just ~s their successful re- 
sist&uce strengthene.~, it, Dut the efforts which the Gern~ns m~Ae to 
gain them would have been for better spent t~on the drive that finally 
splashed over the northern foothills of the Caucasus me'data ins, If 
it ha~ carried on to the Caspian Sea, the oil fields of Daku, .~nd 
the northern borders of Iraq and Iran, Russials economic power ~nd, 
with It of course, her "will to victory" woulcl h~ve been very adverse- 
ly (%ff ect ed, 

In s~L.m~nmry it m~%y be said that if the ,~,ar-pl:~nnln.~ of the Germ,.ms 
had been conceived in terT...s of riwl w~r-potentiols 2.n~ their mili- 
tary power had been used to weaken theft of their enemies ~u~.d to 
strengthen their own, the drive in the west woul.~ h~.ve cc~rried to 
D~%ks.r !n western ~'~frica, the African csm~p~]l~;n ,~ould h~Lve been given 
the 'assistance necesscry to re~Lch Suez, the Russl~n ca~i;~D~ ~,,.~ould 
have been aimed at seizing the Caucasus region. GeN.~sn military 
po~-,er was probably sufficient in 1940 sn(i 1941 to hc~ze ~sined the~e 
objectives. Cert-~inl3: the effect of such successes woul.i have ms<~ 
enormously ~ifficult the conso].i~_~,,tlon rf the ~;ower of her enemies 
fer the counter offensive t)~,st broucht vlctor~ " to them~ If Germcny 
hs~i been in control of the A-fricsn coast to Dsk~r, she coul~ hs.ve 
cut off much of the support the United States ~[~nd En~lcn~. ~ ~.~'ere 2ble 
to dr~.,., from i~rica eJ~d e~.,stern South ~erica. To have won the 
C~ucasus re~!on ~,s well ~s the Ukraine ~oul~. h~e depr.~.ve3, i~ussi~ 
of two of her three important sources of r:zw m~terl~71s an,1 inr!ustri~l 
products. The occupation of Suez, especi~,lly if combined with a con- 
quest of the C~-~ncasus, would have ~itere~. the sltu~tkons In Iran, 
Turkes;, cmd the Arab l~nds so that the~ would h~ve become useless 
to the western Allies as sources of oil and other raw nateri~.ls, 

J~D~'~nese end German w~.r-pl~nning, so this ~r~.~ent runs, f~Biled 
because It dlt% not conceive of the prln-,ry use of n~ilitc,r:T force to 
strengthen t_~:eir own war potential and to prevent the full use of 
those of their enemies. In other ~,~ords, beccuse the Axis war-~-,l~n- 
ners were still ~ided b3~ troAltlon~l conceptions of w~f~e, they 
disreg~r~e ~ war potentials, both their o~m ~-n~! those of t}>eir enemies, 
in developing their strate<v. 

If we 'turn from this ar~ment to the consider~tlon of the posi- 
tive place that war potenti~nls shoul( ~. h~.ve in w~.,r-pl~'-nnin;~, ~re must 
be clear ~..t the outset ~.bout what is ueant by a "w~.r potenti~l, " 
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in briefest terms, a "war potentiel" may he defined as the 
totel c~pacity of a nation to mske ,<nr, It adds u T, ultimstely to 
the creation end mr.intentnce of the msximu~., force, combining.: n"&~ers, 
wes@ons, and orgsnizations, ths t a nation~crn su~)ort, Three ~ondez-- 
e~oles -- manpower, n:,tur~.l resources, and tec~_nolo~y-- t~uite to 
establish it; one imponderable -- or~zrnizstion -- has a decisive 
effect ca it. ~klthougJa it is not the purpose here to discuss this 
impon~%erable, let us note that it has three main aspects, (1) the 
general socis~ orgsnization of ~. nation, (2) the t~e of economic 
system of a notion, ~.d (~) the form of the military or<~nization 
of a n~tion. Weakness may ~rise from each of these sources; a msxi- 
mttm potential can be achieved only by unitin~ them in su~_7.ort of the 
general objective ~ mrximttm production ~nd most effective use of 
forces srme@, with the most s~vsnced ,~respons, The peculiar fttuction 
of wsr-pl~.nin< would seem to be just this objective. 

Of the thr.se ponders~les ment'oned rbo:'e, techno!o~:~ is the 
most important, for it cor-.mnmis the need for and the uses of both 

- -  . ,, 

manpewer s~d resources. Simil:-:.rly, the fun~,mentsl patterns of 
sociel org~.llization at t,he three levels-- soci;-l, in@.ustrial, 
and milit~r.v ~ are fixed b- it. For this reason .... j n,~tion ths t 
sets oat to produce ~s'~ m~ximum ,,~ar potential., is bound to tend to- 
wards tot ~lit~,.r ienism. 

Thus, today, bec~ou.qe technolo~/ has become the decisive factor 
in det:,rmining a nationls ~T,~ ~.otenti~,l, it is the central and form- 
idable considers tion inevery phsse of w~-pl:um.ing. 

This fact ~ ~  .. n(:.s been commented up~,n by meny ~;,riters, but ss yet 
neither writer nor, orobmbly, r e s : . o _ . s _ o l ~  officiel hrs given nsked 
attention to it. 

T~.-o of the msm~y recent ~iters ms;~" be quoted here because they 
point so clearly not merely to the generc1 fact but also to the s~eci- 
fic factors which technology h~s m~-,de p:-.remcu~.t. Hermem Foertsch, to 
~'hom reference h-:~s ~irecdy been m.~e, ,.,,rote of the., ~.,,~r of 1914-1918: 

"The triv_mph of techno!o~q~ :~,es complete. The demrnd for 
s~?plies of ell kin~Ls was unlimited .... The srtillery 
h s d  gained c~a i~poz-tnnce to s degree never dres~le~, of.. . 
~he engineers developed into specislists in msny fields . . . 
Above all, there ,.:ere ne~< ~:rms: ts~.ks, g.:-s, nnd s'rcrnft.. . 
Tsctics were revoKutionized by technolog~ ~ which, from being 
th-~ server:t, se::m~ed to hsve become the m~ster . . . An; the 
dom~-..in of strategy was not unsffected by these developments. " 
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Douk~.et, the Italion prophet of aeriPl ,,,nrf-rc, decls,re.s in his book, 
"The Comm~.,nd of the Air," "Victc.ry smiles uoon tho~:e who rnticipqte 
chcnges in the char~cter of w,_-,r, not u~on tho~,',e who ,-,nit to ~d:"ot 
themselves after the chcn{.;e~ occur. " The quot::tions point directly 
to the t,~,o prlmrry effects of ~re~ent techno].o~:,~ uv~on wc~rfqre, (I) 
the need for m.f, ximu_m sup:?lles of mr.tericl ~nd (2) the development 
of org~:,nization, tc:otics, r.nd strtte~,' that will realize the full 
z~illtary potentioliti~'s of the most advance& we~'Dons, 

It is possible to illustrate the signific~:u~.ce of etch of tkese 
items from the genercl history of :,.,arf~re, but surely it is not 
necessary to do this for ~mcric~n mi!itzry men ,,'he have had the 
experience of the Second ~'orld War. 

~.~e place of technology in war-pla~mlng c~n be stt~'~;,ri~e~ 
un,:-.er a few headin.Ts. 

I. .Te cbmolor,::.: Rnd ,,,ear, one 

Weapons ~.~re merely a brrnch of technolo.x~ ~ -- the me,~ns of 
violence ~n cont r~st to the m'~ns of pro"uction, trrns~:.ort, red 
commt~-~icstion. Since c', maxiP.~uz ".:,ar potenti,--1 is possible only 
if the ,,mo.,to efficient, mo-,ns of viol~nco -,re employed, th<-" first 
task of war-pIPnnin~!: i~ the crertion of these ~ans by ":' prcgrGn 
of research and :::.evelopment." In this connection it Is Im~.ortcnt 

• _ ... wnic._ becomes the to em~hasize thct roe.catch in ~pure science" ~ 
theoretic:l b:~sis of new inventions is the sne,-.rh'.'sd of mu ad- 
v~uncln:,~ mil itur~: technolo::~y, i,~ t}'~ connection it is also 
pertinent to crechE size tlL~.:t specipi adcptations of t]:'e me,ons of 
pro&uctio~.~ tr~::sport, rnd comn[Inicrtion must be me~e for both 
combat ~nd seccnd~,ry military purposes. 

2. Teehnolo~£, p::d in&ustrif,! mobi.lizr~.tig.n 

~, si.~n~.s of the moPns of violence hsve. been Once the t,,..us rn~! &e .. 
chosen, their_ " " oroouct~on must be unrlertnken nnr" assure'I, fin~A]y, 

. .  ~ : , - : ,~,  ~ . ' -  . ~ .  in m.axlmtun quantity cn(~ Li ..... ~o~ qu,~lity. Three steps m~" be recog- 
nized in this effort.' First, s.&eqtu~te supplies of these me~,ns of 

.. ~',,~ ohrses of a Wrro Secon~, violence must be ~vEil~-ble for t;,e ooe.~l__~:,_ 
specis:l'olents must be ready for the immediate increase of their 
~ro~.uctlon. ~n~' ~, t'rird,_, a -?ul! plnn mu~t be prep~'re,~ for the r,:la.~t~,- 
tlon of the m~tion:-,1 industrial ~.norratus to the c.chicve::~ent of their 
Cont inuou;~ mp~:imttm production. Special core must be t,-.k,'~n to prevent 
"freezing" of models from resulting in a technolocical inferioritT,- of 
military force st some phcse of the wnr. An estimrte of the time 
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req'~ired for the a.chievenent of tl'e :~-axim~n output of the m:-:u~.s 

of violence and their e~@lo,~ent in combat must be m~de to ~i,l.e 
both the commander in the f~e, ld ~'nd. the executive in ch:.r<c of 
production. 

3. T9 chnol.o~7...~-~n, d mo:~2/~ ower 

Technolo~,=y fixes the ~emr'n.! for both qurntit~7 anrl gu-.,lity of 

le~or. Here l~.~or ~.er..ns the distribution of t~:e ?~.'tion~,l :urn',~owor 
for the performance of all the .p~rticulrr tasks r" ~.m. .... ...... ~ ~,~i~..~s._,., 

For e clear understrnding of this fact, it is nec ,e , . - s : r : ,  ~ to 
r e c o ~ : i z e  th,,. t t o , , . ~ y  ~ h e r e  i s  c " . .~ rand se ,q .ucnce  o f  t e c l m o l o , T i c a !  
a r t s "  e x t e n d i n @  f r o m  t h e  o b t c i n i n #  o f  re , , :  in~. t .e : r i : ' .~s o f  n l l  l~.?_fts 
t o  t h e  f i n a l  ~- "~ ~ • , ' - .=' .--  A t  e v e r  ~ - p . , o 3 , : . c t . . o n  of violence ,~.,~a~st,__, t.}-'e . . . . . . .  % , .  , 

• . . . . . . .  a~l . ~,.~, step in this seouence both edeojaate ~m.~. e +'~ ~'~ .... u~...t l r ~ o o r  i ~  re " " ~  

so n.-~t~onrl m~m.',2ower m.u~t be eelacted r.nd :,l]_oc~,te:~ ,,,ith this rc- 
q:~irement, end the ~ v - , ~ ] - b ~  ~+~ ............... ~. of the ~ro~:~er le!:or :~.t :,ny )~oint 
in the sequorzce influences t'<~ whole ~ " ~¢ . . . . .  C'_Q~!D..._ ~C~!.O!lg, 

i~t the outs~.~ of their , .~or~ wrr-plrnners mu,~t estim to (I) the 
size ' -  ~ .LOrCCs ~ , . v . , ~ i l : . . l l e  for a~ - . . -  ~:n,~ ch,.~racter of the )~er:,nrner.t -~rmc~l ~" " .... 
me&late com!.'.~.t, on( ~ (~) the mc-xlmvn n~.,T~,er of r.r~e<~ forc.'s ; : u , • : .  vL~ 
distribution of this n~Lmber in s~ci~li~:ed forces the :L' t ' , . o n  can 
supr, ort. Follo~:~--:, from thcsc., estim,%tes, ~lloct.t.ion.:; of 'uc!%~)o~er 
must be made to ~'e y - ............. " ,~ .... r., !:'~rt of the ".~-~.! tec~*'~lo,cierl seouenee, 
~,nd s.. scl:-e.iule of the scl:ievement of .these ~llocr.tions must be 
prep;-,.red for t;.,~idam.ce of the movemer~t to':,:ord the nation's full w ~ r  
potentiol, 

ert~..in ooserv.-.tio~_;.s on  the si©-:..ificez:ce of ~ome phcses of 
the ",-~rrn,i techn.o].o~ical sec.u,mce~ for the distributio[~ o~ m~q~ower • . . . . .  . -- _<. 

may be made. The st~qdard of livini!: ~:f~ich the cr~rryin.~: on of a ~mr 
permits ~,~ nr.tion to nai~tsin sets the . . . .  ~-;~n o ~ -_, .propel ~ . . . . .  the "~t" onal 
m:a.r~o',.:er th-:t cm~ be r, lloc--,te~, to foe, -~. croductio-?.. ~'~ 

• (1) of the manDo,.'er . . . . .  can be d ] . . ~ : ~ , d  s~..on~, thr,~e , ~ . ~  . . . .  ~-o.,~,r~. ..... ~rou-,~s.~ o , 
product'_on, ..... ' ~ ~ :.~. o~ c,:~. • ~-,~nspor~_o.., " ~ n l  co~.ntmicc~tion, (2) i~'" . r , , .  ~o:lel 
services, . . . . .  Tl~,~ ,'.eels!re ~ ' , ~ ÷ . ~  ~ i ~:~u. (3) the crme..\ forces .............. in t-: s 
~stribution is the military ~ecDa~olo~., the n~ tion i~ using% Its 

US~ ill ~-~" co ........ t ~,;ill require a cert,:in proportion of the national 
m:u~,no,.,.'er, but this nrooortien cr.nnot be so ~;'r-~,~t thr t it ~,:ill l,:~ve 
e pror~ortion for industris.l ~.ro.Auction, tr.'..n.%'ort, ~.'7:~. cc.-~munic:~tion 
in~,deou:~te tc ~u-~,~lv the srr.ed forces, A s,~.ec.ial '.,ord on th~ rl!ocr- 
t i o n  o f  r . e ~ o , . . , e r  +o, 7 ) r o f e s . ~ i o / ~ : - i  se.%l,,cs'o~ i B  i n  o r , ~ e r . .  I n a s m u c h  

as the l~:vels of vi.!!~or r.r-i tr,:inin~ of ~:,. ~o~.ul~..tion ~re the ~ro,Luct 
of profes ional services,, their neglect_ ~s_ likely to "~_mn.~.~" C ~ deter.i- 
oration of ma~powsr :~i., consec:uemtly, of its capmc.!ty for effect 
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on effort at ~'ny point in or alon~ the entire ":?~rPnd tecl~mo!ogical 
sequence." T h e  more a~v~nced tec!m.olo~, becomes,, therefore, the 
,~re~,ter is the role of professional services in cre;:,tin~ end main- 
~" " ~ ~.otentio_l. t ~ . . l ~ l n , ~  a w a r  _~. 

In the allocations of Ip.bor to the several ,~hases of the "::r.n& 
techmological sequence," thPt part of the nstioncl ms_upo:,er ~.ssi~e:l 
to the crmed forces must be selected ~nd trained for the u,~e of the 
military technolo~: in the most effic'ent monn~r. In th'.s co~usct~ on 
it can be pointed out that the more a&vancel the technology of ~. 
natioh is, the gre.~ter is the f~miliarity of its manpo~er ,,~ith the 
modes of action and the skills required for the haudlin~ of c stead- 
ily improving; military teahnology, 

It appears then that with a given military technology a certain 
bE,l~uuce in the employ~_.ent of labor in food production, in&ustri~l 
nroduction, professionel service, and militar:~ action will be most 
effective for achieving the maxim'~.n w'~ potential, %~:r-pla~ning 
must take accou~ut of this bs~[ance. 

4. Tethnolo~2z and nst,zrs, l r esoUrc%s 

--~ve~ tec~:nolom:, r¢oulres It is obvious, of course, that a ~;, . . . . . . . .  
certain nctural re .... and in ~ " s o ~ c ~ . . s  ,,etorr.mns~,le proport'ons one to 
o~.other. For a ~iven output these m:-,teri~,ls mvst be ,m~de wail- 
pbls in rel::tively fixed smotuuts. These quPntitites ~uot be suf- 
ficient (I) to maintain thee~i~+-~'~ tecimolo~'iccl ~oooratus, (2) 
to nrovi&e for its e~s~sion if ~--* _. t , . ~ : ~  is n e c e s s a r y  to a c h : . e v e  moxi- 
m'~m war ~?oter.ti~,-ul, and (3) to sustain the output requ~.re.! for the 
war effort, 

T:~e primnry condition affectin~ the. o%t~inin~ of raw mr teri21s 
~ o~l~-s ~fi(.._e._t all is the fact that no .nation today is or c:;_~ b e  o~  +" u*" .~ ~ in 

• ot~r ] . ~ n 4 _ s ,  :¢ne r e  rsw m~.terials. Some raw materials must c o m e  from "~ 
s~i how c?~± these m~'terirl~ be obtcined? ~t are the mr, terisls ~.~ith- 
out which an effectiw~ military tec~nqolo~- is net possib]e --- the 
"stra.te~ic mTterials?" " . ,~ns~ are the.materials without which a full 
~.~ar potentda~ cannot i~e achieved ~ the "critic~l mcteri:Is?" It i~ 
in connection with the snswe~in~-~ of these questions th~,t the geo- 
graphy of the distribution and pro,-uction of raw . m a t e : - i a l s  enters 
the :,,.sm-Dlo~nin~, picture. 

::tar-nlsrnihz can find the ~'nswer to tP~se ~ue, tions in several 
wcys. The chief'economic ans,..~ef- to them is "stock-pilinq" or the 
opening up of new sources. The political s~swer i~ srrangeme_'.Its 
between states t~:~,,t will cs,~ure accesses to their sources once war 
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has be~r:. ~e milit:-r~ ~swer i~ the seizing of arees c.t the out- 
set of a war so thct access to odequate su:~ lies will be ~ssured or 
that the enemy will be wee~kened by de~.riving him of access .to cer- 
tain sources or, much !}etter, th~,t both of these objectives will ~e 
accomplished by one action. 

in view of the criticisms leveled at German Pnd Jcr.amese war- 
planning in the opening psragrs.phs of this ~per, it may be stated 
positively here that, in the view of the author, the original strat- 
egy of a war should be determined ,~rith reference to the needs of a 
nation for the raw materi~Is reouired to echieve its full ~,~ar ooten- 
tial. It is the task of war-Dl~nnin.g to com~ute these needs and 
prepe.re the military strokes thr.t will r..t once, if po~sitls, limit 
the enemyls cccess to supplies of necessary raw materiels ~nd assure 
the n~.tion of ~motuuts adequcte to the achievem6nt of c maxim:~m ~,ar 
potential, 

In su_mmr~ry, it can be seen that techn~lof2,r is now the decisive 
term for war-pl.rnning bect::use it determines all other factors -- ~,~eqi?- 
ons research and ~.evelopment, production an.~ manpower allocations, 
raw materiel needs, c~.d as ~.,. result ,-~:~r ~otential. Similcrly, it 
cells for economic, politic~:&, en(L militr:ry ~ction to support the 
war potential. Lastly it sets tactics or, in other words, the use 
of we~@ons~ sm.A ,directs strateggr towards the gaining of certain ob- 
jectives. Today technolo~y has m::~de warfare not merely the comb::t 
of ~rmed forces but the en~ineerin.:5~" of violence between riv~l soci- 
eties. 

rj, l~ ~e conception of & nation at war ir4?lied by the foreseeing 
remarks i , .  ' ~ • '~ t:).a~ of a vas~ machine with bot~: m.~terinl and hum.on 
~ s ~ t s .  The  ta-,Sk o f  ~ , a r - p l n n ~ i n ~ ) , "  i s  t o  s, ,~,~e t h i , ~  ~,.--c_ z'_~e f o r  ~ , c t i o n ,  
to determine those primary ~<ctionr- which will most effectively limit 
the enemyls po~,,er ~:,~d increase its o~m ]oo),,er~ end to direct its full. 
r, o w e r  e g a i n s t  t h e  e__~m,.~o ~ .  I n  t h i s  v i e , , ,  t h e  - ,~n '~s f o r c e s  s t , -  t h ~  c u t -  
tin~ ed~-e of the m~,.cbine, ~,~d its power is no more than th~:t ~,,hich t 
the nationls war potential ~dll support~ 

In the conflict of such vast m~c~.ines, it is do~tful t?:~t a 
quick decision is possible. Victory c~r co~.~e only cs one of the 
machines -- either in its rectorial or in its h~m~n-o~:rts ~ ouolasts 

t e  c~.n,_.lo . . . .  c a l  the other~ At this ~,)oint it should be emphasized that ~ ~ ~ 
superiority in battle is probc.bly the gret:test support of mor~le~ 
while technolo~Ticc1 inferiority in battle is the ,~::reat weakener of 
morale. In fine, advr.~.ced tec~:molo<::.~z has m~:de almost cert,'~.in th~:,t 
a w~-r, once begun, is likely to be lon~;. J<~erica~_ war-~91er~ers may 
be so impressed by the prospective use of the atomic bomb that they 
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m~y ~isregard this effect of technolo~ upon warfare ~ to the 
detriment of their oo~ntry. 

~~ar between two such re.st machines is likeiy~ it seems, to 
develo p in the following ;:-ttern: 

I, Initisl militar} ~ moves will aim at incre~sin~ the advcntac~e 
of o-~e n:tion over the ether for the pro#~uction of ~ full wsr-~otentisl. 

~. Continuous strik~s will be made by the rivcl mi].itsry forces 
at their respective w.r potentials, each aiming st the destruction 
of msr:po~er and the gisruptipn of oro%ucticn of the other, sad, es- 
pecially, cZ the delivery of msteriel to the fightin~ forces. 

~. l~eas of c,onflict between the ri.val militsry forces will 
be established where m~teriel will be ~ !Oc~ve,~. f~,ctor in ~.~__~i~v ~ ~....~ 
a decision between them. Qu.~lity as -.,ell ~ euantlty of m~teriel 
will be imi,?ort~nt, ?Jith the &evelopment of air tr~:nsport some of 
these areas will be establishe~ tundoubtedly, not st the borders but 
but within the enemy n:,tion. The choice of such areas will be affected 
by (1) locs~tion of sources of raw materials, (2) concentrations of 
productive c~pacity, both equipment :,nd nsmpo.wer, and (J) canters of 
disaffected _oo~ul~t~ . _on, if ony, 

If, as h:'s oeen r.rgue?, here, the wsr ~.,oo~nti~l~ as determined 
b ~" technology, is the central consideration in ,~,ar-p.lrnning, the 
problem of me~:surin~' it must be f~c~,d.. ~ere are nsny s~v~,roaches 
to this problem. As may be ~xpecte~, it seems to this writer thst 
the ~best, solution c,-n b~ fottud in technolog~ - or in socisl factors 
related to it. 

The most i~}ortant aspect .of a technolo:~r fron this ;;oint of 
view is the int erde:~endence, of its ! ~ .... ~ to ,o  For ex~-,~le,_ the' develop--_ 
ment of the use of coal for sn-el%in~:~ war ~ necessor~/ ste~2 to the 
pro,:[uction of steel in Icr~ze qus~titics. The im~?rovement of steel 
meklnE was preliminary to the development of alloy steels E~n~l other 
allo 7 metals, iLnd the invention of these alloy m~tcls, %,Thich ~,~ith- 
s t a n ~  ~ re& t  ~ . t ~  Was t he  ~,/qtecc~eD.t c~n~, . t t ion r e o ' l i r e e ,  f o r  the  SLevel-- 
....... nt of Jet-~ropulslon. In other ~or~s, ea.ch ~ ~ ...... ~ ..... e In technology 
rests upon ~arlier achievements, so th-t the whole techno3.e;Cr is en 
i'ntegr~tel system. ~',~e~t then ome the decisive mrterio~/s for operat- 
ing a contemDorsry ~echnolo~ ~ especially in order t~ pro.~uce the n~st 
ef~fective neo2.s of violence in msxim~m quentiti.~s? In the, se terms 
two msteriols ~:re necessary in .gre~-t quantities ~nd sever~-tl others 

- u~ '~ Those reoulred in l~r~e qu~m- in ~a~.equate~ ~Itno ~_ snell, amounts. 
tities arc coal ~i iron ere, the fund~,mental raw materi~qs of steel- 
m~klng. ~.ose req~aire~, in sm~ll but adequate amounts ~re the allo~. 
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metals---man~snese, chrome, nickel, molybdenum, tungsten, vsns- 
dittos, ;rod cobslt. Mangsmese is necessar~ for production of sll 
steel in oysntity. Chrome snd nickel are importe_nt for the qus_n- 
tity. production of militar:~ steels. The other alloy metsls zre 
required for the production of precision tools ~%ud innt~merable 
instrt~ments and ~evices of milit~ry use. In other words, steel 
end its derivatives ~e the heart of a war potential, as well as 
decisive for ms r~v adv:~nced military implements. 

From this point of view petroleum, conl~er, lead, ~r~d ~in, 
~ithough important in the operation of a tec~uolo~-, sre not &~ 
cisive for computing ~ war potential. If the ~-o _ ~t~n.~, mention:~d in 
the preceding prragrs~?hs are not c~vailable in ~ufficient amounts, 
the war potenti~ i.~ seriously affected, regardless of the slopply 
of oil, etc., avsil~ble. As a matter of fact, ~ modern technolo~ 
c~n achieve a high potential even if the supplies of the latter are 
limited. 

From the social poi'~_t of vie'~;, a ~,~m ootentis~l depends, of 
course, upon its populotion, ~um~:ers are important onl~ ~ ~,;hen 
three other qualities are Dresent: (I) the skills tc operate sn 
advanced te3hnolo,:D~ , (2) :" highl~ efficient agricultt~me ,:hich 
liberates a Icrge D~o~or+-'o~ of the oonulation for "ndustrisl I'---.':: ~ ~ . . . .  ~ . 

.... llt(:r,~ service, anc~. (3) ~r~ •.~ ~.~ life e~ect~ncy between 
fifty end sixt.v ~.~e~rs, ~is ~ "~ tam_.}, condition reflects the existence 
of a healthy~ vigorous Dopul?tion, with t high proportion of mili- 
tary age, ~ne proportion of s popul~ tion living in cities is e. 
fair lade;< of the first t~:o social "~ " ~ ~..;l~t_e.~ recuired for a high 
war potential. ~ne llfe e~ectancy figure is, of course, ~h~ 
men, sure of the other social q:aelity. 

For purposes of ~rsr-pl:-nnin~7, these indices of war notential 
should be ccreful!y considered in t};=e distinctive combination they 
made in each nation. Of co1[rse~ ell othsr information ~vailsble to 
war-planners should be used to illtt~in~ts the situation which thes~ 
indices r~ve~l, 

Finally, aster estim; tea of :r:r potentials for various nrtions 
ere mode, the ccmbin:~tions into which ti~e international politic~1 
situsZion is likely to grcuy~ them must b~ consilered. ~7ations 
theft can be placed in opposing group.~ should be studie,% and their 
combined potentials should be computed. ~Tations likely to remain 
neutral but open as sources of rsvp- m~-terisls should be grouized , 
~Yations where opposition to the political policies of one or the 
other %elligerents is likely to affect their economic and nolitical 
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action should be classed togeth~r, and the effects of their ~ro- 
bable ~ctions estim:~ted. Finolly, tho~e ~r~as End their contri- 
bution to the w,~r ~otenti~;~l~ of th6 riv~l state's w!-ich c~n be 
affected by military action must be c~.refully studied, for they 
e~re of prim~ry import~nnc3 for pl~mning the str:~teE: of the ~-~aro 
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