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Turnxng from peace txme to war tzme production ~n- 

volves a ser~es of econom~c-~ndustr~al phenomena certain of 
which ~t ~s practxcally ~mposs~ble to measure or evaluate w~th 
any reasonable degree of accuracy. Some cannot even be 
planned for xn advance ~n any great detaxl because of the 
ever-present element of change !n our economic structureo 

There is substantial agreement that problems ~uch as these 
~ll comst~tute the ma3or p~oport~on of hhe agenda put before 
a future War Industries Board, or whatever you wmsh to call 
It. 

g 
On the ~her hand, there are c6rta~n aspects or 

phenomena that are susceptible to very definite treatment and 
can be planned for ~n advance ~n some de5a~l~ These consti- 

tute the order of wor~ of the procurement funct~oz ~ur~ng 
peace t~me. Indus±r~al operations an4 ~ndu~tr~a] planning 
today are being carried on w~th a precxs~on ~n~ an exactitude 
never before ach~vsd ~here has evolved a rather detonate 
technlque ~f lnduotrlal management wmth wh~uh you, as pro- 
curement off~ce~s must Le fam~llar before ~ou can effectively 
c,ntrol the ~nduch~al forces you may some day be called on 
to ut~l~ze for m~l~tary production. 

The determ!na%lon of how best to utlllze industrlal 
capaclty for war p~oductlon is ~,methlng that lends itself 
readily te def~nlte treatment. The oe~t ut~l~zatlon of a 

faclllty involves, f~st~ its allocat on to the pro~uctlon of 
a clas~ of mate~za/ for which presum~oly zt is best sulte~. 
Secondly, the~e must be developeu % pl~u that w~ll ~nsare the 
attamnment of ~x~mtm productive eff~(lency ~n mmnmm~m t~e. 
The means to these ends are (i) Plant Su~eys~ and (2) ~actory 

Plans, 

In the course of studvlng and developlng these 
means to the ends sought, slgho m~s% neve~ be i~% of the fact 
that all such pTan~ing Is. or should be, in terms of Freseut 
knowledge and praotlce only~ I% Is ~or~equenily s~Jb3eot to 
all the elements of change grow ng ca ~ )e our ~n~mmc econommo 
system. Concrete ~llu~r~at]o~s of what il~is involves will be 
glven at approprlate polnts in my remarks. 

i. From the standpolnt of mzlltarv procurement, a plant sur- 

vey mnvolves ooordlnated knowledge of th6 c~pab111tles of 

a. Six ma3or elements that comprlse a plant 

A Physical plant 
B. Mot~e power 

C. Ma~erlal~ 
D° Men 
E~ Transports+ion 
F. ~lanag~men~ control. 
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. Management control the e~ement on whlch all other 
elements depend for that ~oor~l~at~o~ that y~16~ 
maxl mum eff~c ~enoy. 

Z* The physzcal plant. 

a. Object 

~Q 

B. 
Not to dzscuss machzne practlce 
But to ~ndlcate important pr~nclples that op- 
erate zn the selectlon of any capaczty for any 
3ob 

b. Locatlon of  the plant 
A. Factors of looatlon - przmarv and ~econdary 

Mzlltary Standpoxnt C~vzllan 8tandpoznt 

Raw materlal 

Labor 
Power 
Transporter!on 
Market (Theatre of 

0peratlons) 

Market (crlt~cal) 

Raw ma±erlal 
Transportatzon 
Labor 
Power 

B. Once allke - now dlfferent because 

D z s t r z b u t l o n  more z m p o r t a n t  t h a n  p r o -  
d u c t z c n  

(3) Power and labor more easily brought in 

C. Future ml]Itary procurement over a w~der area 
(i) Bzg znflexzble plants no longer economlc 
(2) Many smaller ones closer to the market 
(3) Study of w~de regzon~ heretofore not 

conszdered 
(4) Utzlzzatlon oi capac!ty totally out of 

lzne wzth mzl~tary set-up above 
(a) Careful study to adapt to best 

advantage 
(5) Beneflts of thls dzffuslon 

(a) Reduces congestzon at vltal 
centers 

(b) Reduces effect of capture or 
destruotlon of a portzon of zn- 
dustrlal capaczty. 

C, EQulpment - two elasse< 
A. Processzng equlpment 

(I) ~achznery 
(a) Its adept~bzlzty to the 3ob for 

whlch the plant Is belng surveyed. 
(b) Lxtent to whzch it must be supple- 

mented by speczal equzpment~ 
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B. 

C. 

dl ~tate of rapa~r (maintenance) 
Obsolescence - comparison w~th 
latest types and practices. 

(2) Tools, d~gs, f~xtures, and aux~l~ary 
equipment 

(a) Adequacy of supply - number and 
design 

(b) Conformity w~th best practice 
(c) ~a~ntenance and ava~lab~l~ty 

Nater~al handl~ng eou~pment 
(i) Internal transportation me~e as they 

(a) Improve layout 
(b) Improve process technique 
(c) Permit handling of larger pro- 

ductlon units 
(d) A~ist ~n ~h~pplng fln~l product 

(2) Handllng equlpment at the ~forkplaces 
(a) Largely from the standpolnt of 

conserving time of ~kllled labor 

Age of machinery and equlpment 
(i) Important because of lls bearlng on 

(8) Maxlmum capacliy of equlpment 

T~e lost for reoalrs 
(d) Ave~]ablllty of ~pare parts 
(e) k~ap ~b!!!hy to several types of 

op~catlo~s eog ~ ch~ck~ng ma- 
c~l~e~ on ~u~e5 lathe wo~ that 
can ~e ~l+~brc] ove~ bo v~ I~ feed 
o r  os.-," fee~ ~ou~pmoni~ or gear 
cutters +~at wl~l ~at splral, 
str~_ght~ cpu9 and ~houlder gears, 
or do gang a ~bor work° 

(2) Siurdlness to wlthstand modern too!ing 

(a) Effect of Introduclng h!gh speed 
steel 

(b) Now v ldla and cemented tungsten 
carblde cuttzng ms~al 

B~ss 8 1/2 Forged ~teel 4 1/2 
(c) ~l~n¥ macuznes le~ than flve years 

old ~lll not ho]d up under the 
tool~ng that research has made 
ava! lab le 

(3) Reduced productlon from psychologlcal ef- 
fect that oo~olete equipment produces on 
skilled workers 
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d. 

D. Igle ~h~me analy~, 

Reveals we~k~eeses of management ~on~ 

trol of equipment 

layout 
A. Modern prlnclples 

(i) Relate all processe~ to each other and 
to the slte 

(2) Establlsh the layout flrst, then build 
(3) Give due regard to change and f~exlblllty 

(a) Thls increaslng tendency will 
facllllate future assignment of 
factorles to m~imtary production. 

B. Classlflcatlon of indusirles accordlng to layout 
they requlre 

(i) Continuous All materlal recelved at 
one polnt from which successive opera- 
tlons turn ~t into the fln~shed product. 

(a) Analyilcal Break up - petroleum, 
sugar, coke, cotton- 
seed oil, elc. 

(b) Syn%hetlc Add together - yarn~ 
paper, exploslves, etc. 

(2) Assembly ~ake varlous components by 
dlffefent operatlons and brlng them 
%o~ethero 

(a) ~m~lar Similar operatlon~ - 
clo±hlng 

(b) Dz~s!mllar Components are dls- 

slmalar and go thru 
d~ffereni operailon - 
shoes, automoblles, 
artll!erv small arm~, 
ammunlt 1 o n. 

C. The ideals toward whlch layout ~hould strzve 

(i) Proper balance of departments and 
ope~atlons 

(2) Oloup productlon centers rather 
than zndz~zdual work places. 

(~9~reo5 llne layout vrherever 
pos~±ble 

(~) Short moves 

(5) Adequate internal tran~portatlon 
(6) Con~enlent servlce center~ (loss 

of h!me) 
(7) Provl~lon for future expanslon 

D. How to check for inadequate layout. 
(I) Congestlon poln±~ 

(a) Too many operatlons at one pozn{ 
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e. 

~b) TnaAequate equIp~ent for one or 
more operations (unbalanced shop) 

(c) Inadequate materlals - in-pro~.es ~ 
space 

(d) Inadequate mater~al~ hand ling 
e qua pme nt 

(2) Product recross~ng path or backtracking 
(a) Certaln amount unavoldable In 

assembly andustraes, ancreases w~th 
range of pro~ncts. 

(b) Two ~chools of thought 
One Avold at everywhere - slngle 

machines wherever needed - 
compllcales ~upervas~on and 
anspect~on 

Two Group all samalar machanes 
regardless of Fath of product 

(o) A degree of compromise must be 
selected wh!ch under careful ob- 
servatlon wall produce the best 
results at least co~t. 

Plant worklng cond~tlons 
A. Llghtlng - get facts and details from N.E.L.A. 

(1) Importan% because of 
I~ I Socaal effects 

Pro8 uctaon effects 
(2) Results of defectave allumlnstlon 

(a) Loss of productlom 
(b) High spoalage rate 
(c) Pre~ent and future capa~!ty of 

workmen as materaallv decreased 
(d) Accldent rate is increased - 

c~utaon further decreases productlon 
(e) Effect on general character of ~ork 

cleanliness, health, psychology 
(Z) Ideals by whlch good laghtang as obtaaned 

(a) Effoctlve use of natural lzghtang, 
supplemented bv effectlve artlfa- 
caal llghilng wherever necessary. 

(b) Correct inten~itv for each type of 
operaLon (tables N,E.L.A.) 

(c) Elanmn~t~en of glare and proper use 
of zeflectors 

(d) Proper dlffu~1on (no llghts and 
s had o~ s ) 

(e) Proper color 
(f) Pro~er arrangement of laghtlng 

s o u r c e s  

General) 
Group ) Spao!ng of outlets 
Local ) Tables of lumens 
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B~ ~Ta~% ~en~&latlon and alr eon~itiOnlng 
(I) Atmosphere d~rectly znfluencee Irroductzon bv 

affecting both worker an4 process 
(a) Huntmngdon "C1vlllzatlon and Climate" 
(b) 8oclety of Heatlng and Ventilating 

Enilneers 
(2) Quantlty of ventxlatlon 

(a) 3000 cublc feet of alr per hour per 
person 

(b) Change three to f~ve tlme~ per hour 
wlthout draft 

(3) Relation of temperature and hunldlty to 
productlon 

(a) Insufflclent humldlly Increases 
heating costs, drys the t~ssues and 
~ncreases the po~s~b~l~ty of colds 
in Wl~ler. 

I~ I Proper humldlly counteracts these, 
Tables of opi~mum~ of temperature 

and humldlty have been developed for 
various cla~ses of factory work. 

(4) ~odern Indu~Irlal alr condltlon~ng a meohanl- 
oal process deszgned to 

(a) Overcome c~tslde weather conditions 
(b) Compensate for proees~ condzt~ons 

(A) Dye house 

(b) Forge shop 
(c) Operate hv thermostats coniro]led 

bv wet and dry bulb thermometers 

C. Safety, sanltat[on and health protection 
(1) Publlcailons and ~ork - Natlonal Safety 

Councll 
132 1 State codes - American Standard~ Assoclatlon 

Sub-course on ~n~u strlal health and ~anlta- 
tlon 

3. Motlve Power - bare outl~ne of cheoklng polnts 

a. Make or buy - depends on 
A. Load factor - ratlon average power used to peak 

power used 
B. Power factor- ratlo pover apparentl V developed to 

p~er actually developed. 
C Ezlstenoe of stand-by facllltles 

b. Maxlmum present capaclty in ellher case 

c. Future increases in capaclly - are they readlly po~slble~ 

d. What is the l~kellhood of other war tlme deman~ for 
power in thal area and will mazlmum potenilal capaolty 
take care of it9 
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e. Fuel or water supply that generates pewer 
A. Adequacy 
B. Proteot~on from capture or destructlon 

f. Undeveloped hydroelectric or mlnemouth posslbll~tles 

g. Power transmission and utlllzatlon wlthln the plant 
k. Three methods 

(1) Single motor maln drlve 
(2) Group drlve 
(3) Indlvldual motor drlve 

No hard and fast rules for ap~llcatlon or cholce 

B. l~alntenance work !mportant to check losses 
(1) ~evelopment of a routlne in~pectlon to 

check 
(a) Boilers and furnaces 
(b) Valve~, glands, and bearlngs 
(c) Shaft al~gnment 
(d) Belt wear and tenslon 
(e) Worn gearlng 

(2) Such a routxne will ~ay for itself many 
t~mes over because preventlve repalrs are 
alway*~ less expenslve than breakdown repalrs. 

Materlals 

a° Sources 
A. 

Bo 

C. 

Effect of a war on 
(1) Contlnued supply 
(2) Avallablllty of transport 

Ava~lablllty of substltutes 
Pesslb111ty of prlormty preference in war program 

b. Storage 
A. 

B. 

C. 

Three types of storage 
(1) Raw materlals (true stores) 
(2) Partly processed materlals 
(8) F~nlshed materlal~ 

Problems of the storeroom 
(1) Locatlon (a servlce center) 
(2) Layout 
(5) Arrangement of materlal In storeroom 

(a) Bv classlflcatlon 
(b) By index 

(4) Bin constructlon 
(a) Flexlblllty 
(b) Taylor blns - certain good polnts 

Stores paper procedure 
(i) Bin tags - perpetual Inventory 
(2) Balance of ~tores sheets 
I~ I Handllng recelpt~, issues, and returns 

Relatlon to inven~ory con{rol 
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5. ~en 
a, 

b ,  

The personnel function 
A. The oenLr&!zze6 employment office has passed 

the aebat!ng stage 
B. Labor supply (number and quality) 

(i) quantlt~es accorgutng to age, sex, sk~ll, 
etc. 

(2) OTher sources thai can be trained to the 
work 

(3) Adequacy of local transportation 
(4) Adequacy of housing to care for large 

i~flux 
(5) L~vab~llty - social and cultural advantages 

C. Employee training 
(1) Vestibule schools 
(2) Training in the shop 
(3) Tralnlng for promotion 
(4) Tralnlng mlnor executives and supervisors 
(5) Supervision of training ~hould be cen- 

±rallzed 
D. Employee service work 

(1) Welfare work taboo 
(2) Locker, wash and rest room fac~lltles - 

meals 
(S) Health Service 
(4) Recreation 

industrial organization today 
A. Fundamentals of organizailon 

(i) Primary 
(a) Regard for the alm of the enterprl~e 
I~ I Deflnlie llnes of ~upervlslon 

Fixed respcnslblllty 
(d) Regard for the ~rsonal equation 

(2) Operatlng 
(a) Development of an adequate system 

(except) 
I~ ) Establlshment of adequate records 

Proper operating rules and regula- 
tlons 

(d) Exercise of effective leadership 

B. Organlzatlon types 
(i) NI lltary 
(2) Functional 
(5) L~ne-and-~iaff - along wlth 

(a) Committee idea 
(b) Advlsorv free lance 
(c) Mllltarv idea in some department~ 

where quick results are necessary 
an4 wou can find a man to carry 
the load 
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Oi G%~nt~& practlce in~uc%mons 
A. Advantages 

(1) Not easily m~uT~er~tood 
(2) Less llkely to be forgotten 
(S) F~x re~ponsiolllty for mlstakes 
(4) Clarlfy ideas and insure careful 

thought 
(5) Changes uCually brlng Improvements 
(6) Expedlte routlne to be followed 
(7) Ready reference for executlve decisions 

B. Why they som, tlmes fali 
(1) Too many ~ssued-wave durlng ~ar 
(2) Not enough care in preparatlon 
(S) Preparation delegated %oo far down 

the llne 

d. Morale bulld~ng versus mcrale destrovlng 
A. Too fzne a @iVlSlon of authorliy or responslblllty 
B. Too many supervisors 
C. Improper selection of personnel 
D. Over ~rel~ance on or~an~za±lon charts 
E. Too few real executlves 

Transportatlon 
a. Dependency on one or more l~nes of communication 

b. Types of transportatlon ava!lable readily 
i Ra!l - steam, express, electric 
B. Water - rlver, bay, ocean, canal, lake 
C. H!ghwav 
D. Air 

7. Management Control 

a. Budgetary control 

b. Control of sales 

c. Control of inventorles 
A. stores control 
B. Flnlshed stock control 

d. 

) 
) 
) 
)Technique of co- 

))ordlnptlng, sale~, 
)purchases, and pro- 

C. Purchaslng Department control)ducilon 
) 

Control of pro~ctlon ) 
A. Routlng 
B. Schedullng 
C. Order of wor$ and despatchlng 

e, Settlng and malnialnlng siandard~ 
A. Product (slmpllflcailon) 
B. Ra~ materlal 
C° EQuipment 
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D. Jobs 

Ill Time and motlon stugaes 
8ettlng standard tlmes 

E, Wage rates 
(1) On basls of tlme study data 

DEFINITION OF I~ANAGE~IENT - to leave the thought wlth VOU 

Management Is the correlatlon of details of operatlon 
of an enterprlse so that hl w!ll work as a harmonlous 
whole toward the desired goal. 
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