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MR. ITENKEL: Genera l  Housen~an. Members  of the Faculty.  

Students. and D i s t i n ~ / s h e d  Guests:  On October 4. 1957o the Soviets 

placed Sputnik I into orbi t .  This  s tar tUng accompl i shment  not only 

opened a new clmpter  in m a n ' s  long s t ruggle  to corn plete h is  phys ica l  

envi ronment  but a l so  i n a ~ s ' a t e d  a c r i t i c a l  phase in the confl ict  between 

oppos/ng govern.merits and pol i t ical  s y s t e m s .  

As a resul t  of this new technology, modern  warfare is becoming 

a big bus iness ,  and ore. logis t ic  proL~*smJm a r e  zoon~ing to t r e m e n d o ~  

impor tance .  

In our study of m a t e ~ e |  management ,  we should have an understand- 

i r~ of ~ relat/onship of  lo~tstics admInistrat ion and technological  

developments .  As you know, many reseag 'ch s tudies  a r e  being made .  

To d i s cus s  with you the nature  of these  s tudies  and to analyze  

then~ from the point of value to the ~ILtta~y 8erv /ces ,  we have the Staff 

D/rector  of ~ t / c s  Research .  Office M See re t a ry  of Determe. 

Supply and Logis t ics .  

Not only ham ~e been one of our fine lltudentm but he hog lectured 

to us on four prev/ous occas ions .  It gives n~e a great  deal  of p l easu re  

to welcome h!r~ back to this platforn~ and to p r ~ n t  ~ !~  to this  year~s 

clams. 

Dr.  Nathan Brodsky.  



DR. E~OD~KY: G ~ ~  Hotmeman, Men~bers of the Facul ty ,  

Students. and Guests:  I was on ac t ive  duty at the Indus t r ia l  CoI~I~  

aboat a month age and had the opportun/ty to hea r  an  o ra l  p resen ta t ion  

on i r r ad / a t ed  chicken blood. The next day I r an  into your l | lus t r /oua  

OPer  and mentioned the fact that I, too, had attended the Univers i ty  of 

P e n ~ y l v a n i a .  ~qith suave  tact, which wmtld well  qual/fy hln~ to a 

d ip lomat ic  a s s ignmen t  to Yis t  Nam. he said,  'Wel l ,  you must  be 

o lder  than I, becattse you attended much e a r U e r  than I did. ' 

I jus t  fel t  that I ought to take this  ~ t y  to repor t  to the c l a s s  

that I have s ince  checked h is  b iography and I find that he is  in fact n~y 

sen io r ,  i t he re fo re  jus t  want to leave th/s word for  h im.  I would 

stt•gest that he not take h/a theory  of the e /~eacy  of chicken blood too 

.er/ouly. 

This  morn ing  I would l ike to ta lk  to you about the Logis t ics  

R e s e a r c h  P rog ram in the Depm.tment of Defense.  As you know, today*s 

s m a r t  execut ive does not run  his  bus iness  oh the bas t s  of hunch. Man- 

ofaet twers  do not se t  up new plants on a whim. They make plant loca-  

tton s tud ies .  P roduce r s  don ' t / n t roduee  mew products by intuit/on. 

They f i r s t  predte t  demand t h r o u ~  mazqmt ana lys t s .  Re t a i l e r s  don't  

s tock up on the ba s i s  of las t  year*s bus i r~im.  They n~ake s a l s a  fo re -  

c a S t s ,  

Now° what has  this  got to do with the bus iness  that we a l e  in ? 

There  are  m ~ e  comptexi t tee ,  va r i ab l e s ,  and m~lmowns in  Io~tst/cs 
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than there are in the lar~est  businemme. Just as the business man 

fo r  tomor row whi le he cont/nuel  to make his sales today, so 

we who a r e  e ~ d  in l og / s t t c s  m u s t  be  c w ~ c e r m ~  not only with o u r  

c u r r e n t  m i s s i o n  but a l s o  with ex tend ing  o u r  v i s ion  of w h e r e  we a r e  

It is  a f ac t  tha t  the san~e r e s e a r c h  a p p r o a c h  which b u s i n e s s  has  

used to op t / s i ze  i ts opera~tot~s ha~ hetped to improve the per formance 

of ou r  l o g i s t i c s  m i s s i o n  and i s  a va luab le  a id  in giving us  a s lgh t lng  

which we m u s t  t ake  of  t he  ~ t u r e .  The idea  tha t  yon cannot  m a k e  n~an- 

a g e m e n t  p ~  without  m a n a g e m e n t  r e s e a r c h  has  ga/ned wide reco~.-  

nl t ton not only in i n d u s t r y  b ~  a l s o  in the  m i l i t a r  7 s e r v i c e s .  ~ e w  

developn~ents  in weapmm,  o r ~ m / z a t i o n s ,  t a c t i c s ,  and s t r a t e g y  r a i s e  

m a n y  l og i s t l c s  p r o b l e m s  f o r  which o u r  e x p e r i e n c e  i s  an inadequa te  tool .  

T h e r e  a r e  too m a n y  f a c t s ,  too m a n y  m l c e r t a / n t l e s ,  to  m a n y  i n t e r -  

r e l a t i o n s h / p s .  ~ i n g  the  cccnp lmdt i s s  of  t h e s e  p r o b l e m s ,  and con-  

f r on t ed  with the  e n c o u r a g i n g  ~ ; s u l t s  f r o m  the. app l i ca t i on  of s c i en t i f i c  

r e s e a r c h  t echn iques  in the s o c i a l  s c i e n c e s ,  the m o d e r n  l og i s t l c l an  has  

been  t u r n i n g  to r e s e a r c h  to  p rov ide  him w/th an  ob)ec t lve  b a s i s  f o r  his  

dec i s ion .  This  r e s e a r c h  involves  m o r e  than  the  reth/nkL, W and i m p r o v -  

ing of o u r  p r e s e n t  m a n a g e m e n t  teehniqums and p r o c e s s e s .  It a l s o  s e e k s  

to deve lop  new ideas  and new me thods  which wil l  p e r m i t  us to keep  

a b r e a s t  of the  changin~  concep t s  of r, a t /ona l  de f ense .  

My p u r p o s e  th i s  m o r n i n g  is  to  d i s c u s  with you the  r o l e  of  l og i s t i c s  

r e s e a r c h  as  a tool  fo r  m a n a g e m e n t ,  i t s  r e l e v a n c e  to  n~ajor  l og i s t i c s  
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prob lems ,  the problem of commmzieat imw, and, f inal ly ,  the need for  

a s t r a t eg7  fo r  r e s e a r c h .  Now, wh 7 should th is  group be i a ~  in 

such  a l ec tu re  ? I be l ieve  that your in t e re s t  mus t  ster~ f rom the fact 

that most of you will  be moving into top man~fer~ent Jobs in which s 

f a m i l i a r i t y  with our  subjec t  wiU be e s sen t i a l .  You wil l  be seek ing  

be t te r  tools for  z ~ a n a ~ m e n t .  You will  be s e a r c h i n g  for  keener ins ights  

i_~O the i n t e r r e M e d  ~ l o m s  which you wil l  face.  You will  seek  a 

better m~derstanding of your togtJt~s env t rm~ent .  

This  wil l  n~ceaei t s te  that you ca l l  upon r e ~ h  and ana lys / s .  

It does not r equ i r e  that you become a r e s e a r c h e r  but does impose  

upon you an o b U ~ A o n  to f amIUar ize  y o u m t f  with the tools that may  

be ava i lab le  and to devele~ an app rec i a t i ea  of how useful  these tools 

m a y  be. 

We sa id  that the l og /~ Ic s  manage r  faces  a l a rge  number  of va r i ab l e s  

which leave him at a loss  r ega rd /ng  the o p ~ u n ~  way of accompl i sh ing  

t o ,  tie8 support .  If he is to e x e r c i s e  Iris ~ s i m m l  sk i l l s  proper ly .  

logts t ic ian  mus t  interrelate a host  c~ fac to rs  before  a r r i v i n g  at 

dec i s ions .  He must  consldm, those e l emen t s  of l ¢ ~ t / c s  wh/ch r e l s t e  

t o nat ional  policy and to the m~ttonai econmmy. He mus t  cons ide r  

demands  placed upon logis t ics  by s t r a t eg ic  plans evolved by the Joint  

Chiefs of Staff. He mus t  seek  e f ~ M t  and ~ v e  olmrat lmm w/ti~in 

the lof~rticm s y s t e m s  which he mane4Jes. He ham to face problen~s with 

t remendous  uncer ta in ty  in m such as  preductlon,  t r s n s p o r ~ i o n ,  
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m a t e r i a l s ,  dlstri lmst/on. He m u s t  be  keen ly  a w a r e  of the  need f o r  

the  fu l l e s t  r e t u r n  f r o m  the  i n v e l t m s n t  in l@gisttcs r e s m a r c e s .  And 

he mast tender  deeis/ons on the best al loeat/on of these reeettrces. 

In brieto the log/m/c lan is e ~  wi th the logic at ehoiee 

and wi th cont inual  select ion among a l ternat ive courses of aetiea. 

And yet  he  l~_.m no p r e c i s e  a n s w e r s  a v a i l a b l e  b e c a u s e  he dea l s  with 

e m ~ t a n t  unee r t a in t lml  and  c o n s t a n t  ~ t a b I U t y .  

It is o b v t o ~  that previous e ~  to a w o b l e ~  does not g u a r -  

antee  the  ab / l / ty  to  so lve  a a i m / t a r  p r o b l e m .  I t / s  l e s s  o b v i e u ,  but 

e x t r e m e l y  g e r m a n e ,  tha t  Uut logLst ic ian ' s  idea  of  what  the  p rob l em 

is  m a y  r e a l l y  be  wrong .  In desp@raUon he n~ay t u r n  to  t he  tree of 

a u t o m a t i c  d a t a  p r e e e s s i n g .  But,  / f  he f eeds  the  m a c h i n e  ~ e  w r o n g  

p r o b l e m  and  the s a m e  s y M e m  a n s w e r s ,  he has  m e r e l y  ezpedited his 

ab41tty to get  s wron~ a n s w e r .  ADPS is  not  s so luUon to an  i n c o r r e c t  

d i a g n o s t s  o r  m a poor ty  conce ived  s y s t e m .  M o r e o v e r ,  even  I f  the 

p r o b l e m  is  s / m i h t r  to  one wh |eh  we faced  in World ~ a r  11 o r  Lu Kor~a ,  

we p r e b ~ l y  need b e t t e r  a n s w e r s  now. 

I know tha t  y e a  had a l e c t u r e  r e e e a t l y  On the  tree of  a a t o m a t / e  da t a  

p r e e e s s l n g  by  Mr... Ph/IUps.~ I s a w  a Ut t le  t a l e  r e c e n t l y  which r e m i n d s  

m e  of some of  the e f f i c a c y  o f  th t s  s y s t e m  at  t / ~ . .  It s e e m s  thmt the 

B o o k - o f - t h e - M o n t h  Clubs now u s e  s u t o m a U c  da ta  p r o c e s s / n g  f o r  d e t e r -  

min ing  whe the r  e r  not the  m l l m e r t b e r  wants  the  boc~  and then tim a u t o -  

m a t t e  d a t a  p r o e e s s i n g  c a r d  p r e p a r e s  the  sh tpp /ng  t/ekeS.., Th i s  one m a n  
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kept r ece iv ln l  thsse  ~ ca rds  for  three  oueeesJlve months and each 

t ime he indicated that he did not want a book sent.  Never the less .  for  

three  swccessive months he received a book. The fom'th month, when 

he got his IBM card.  i~ desperation he bought a punch ot has own and 

just /ndiscri~tnlnately punched two holes on the card  and sent it Mack. 

Ever  since that he haB been receiving a ~ each month. 

Now. what can the lo~,stics manager  do to help b i ~  seek answers  

to h/s problems ? The grea tes t  ass is tance  which be current ly  has is 

to apply a scientif ic attitude which enceurages  an inquir/n~ and objective 

approach to his problems. This Scient/flc attitude re l /es  on disciplined 

observation and r ~  p r e ~ .  It seeks the highest d ,  gree of ob~c t l -  

vlty. It entails  sys temat ic  and intensive sh/d 7. Through such Brady we 

d / sco re r  new facts  and new relatimulhipe which give the managers  new 

dimensions in dU~cieioa-maklng. 

The scient_!flc method ianists oa a ioglcal progression and on verl- 

f ication. It begins with a problem, not w/th a technique. /t seeks to 

define the problem, then d e v e l o ~  h y p e s  regarding  its solution. 

It t es t s  these hypotJ~eses and then it evaluates the c o e l c i m ~ .  

The miU**~,.y department~ have been moving s tesd/ ly  toward the 

use o~ a r e s e a r c h  apprcach in logist ics preblem solving. A ~ e a t  

deal of this work has been acco~pl / shed  through contract  with leading 

educational and industr ia l  business  r e s e a r c h  insUtut/ons. Much of 

it is being done in-house, that is. by the Departmen~ of Defense per -  

sonnel, e i ther  through emphasizing the analyt ical  approach in regular  
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s taf f  opera t ions  o r  through s e p a s ' a ~ l y  c ~  r e s e a r c h  and ana lys i s  

groups.  These  ,~roupm include reich groups a s  the O~q 'a t /ons  Analys is  

Office st  the k i r  Mate r i e l  Command,  and the Signal Evaluat ion Group 

of the Az~ny In Phi ladelphia .  

We have said that exper ience  and int~l t ion atone no ion&,er suff ice, 

and that an object ive and analTttcal  a p ~  can provide an addtttmmi 

dimermton in  ps'obl~m sc4ving in log is t ics .  We have noted that the 

Depar tment  of Defense ham been fostel . tr~ a sc ien t i f i c  approach to 

logist ics problems. 

Let us, therefore ,  look at some  typ/eal  logis t /cs  p r o b ~ m s  which 

a r e  lendin 8 t h e m s e l v e s  to such an approach,  in o rde r  that we might  

~et some  m o r e  tengtble evidence of the use fu lness  of the method which 

I a ~  deser ib /ng .  

Fo r  a ~ t lme  we have operated a s  i f  each  Item of supply i s  as  

impor tant  as  the next in o~w supply sy s t em.  Our t radiUonal  app ro t eh  

has brought s h o r t a l e s  of e s s e n t i a l  i t ems  and e x c e s s e s  of unessen t i a l  

i t ems ,  with resu l t an t  ! i~, l tat ions On overa l l  e f fec t iveness .  In the las t  

f e w  y e a r s ,  we have under taken r e s e a r c h  to find be t te r  ways for  de te r -  

min ing  (mr s tockage pot ie ies .  There  have as  a r e su l t  been s e v e r a l  

s tudies  deslgned to e s t ab l / sh  a m e a s m ' e  of essent taUty  for  i t ems  in 

our  inventory.  The Rand Corporat ion pe r fo rmed  sm~h a study which 

resu l t ed  in the des ign  of a f ly -away kit.  The Operat ions Analys ts  

(~fice of ~ MC is  e n ~ g e d  in a s tudy in this a r e a .  
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I would like to des©ribe br ie / ty  a s tudy which is being condmeted 

by the Navy Logistics n e s e a r e h  ~ at  G e o r p  W ~  Univer- 

s i ty  under Dr. Marlowe. George Wash/hilton concentrated on a par -  

tlc~dar c lass  of s u l ~ a r i n e s  where space il~ltatio~.s and reduction in 

the need for resupply a r e  important .  The study found an e r r a t i c  pat- 

ter~ of demand for  i n s t a t e d  technical i tems.  An analysis  c~ submarine 

par ts  revealed that about 75 percent of the/terns had no demand over a 

4 - y e a r  period. Of the r e~a /n /ng  25 percent which had had some demand. 

70 percent were den~anded caly once during the 4 -yea r  poriod. 

How then should we estabUsh an allowance List for the i tems which 

showed no demand? How should we determine the rea l ly  Important 

i tems,  thereby maximizing the submar ine ' s  se~-rel iance and endur-  

ance ? The George Washinlltoa Univeralt7 study sought to n~easure the 

relevant miUtary essent ia l i ty  or  worth of r e p s l r  par ts .  Now, what 

do we mean by miUtary  worth ? It is defined techn/caUy as a relevant, 

rankln8 8ys t e~  which measures  the effects ot a parts  s i ~ r t a p  or  a 

sh ip ' s  tacticaL capability. In s i ~ p | e r  languaBe, it is a measure  ot  

the twport~nce ~ o n e  itez~ against  other  i tems.  Importance in what 

r e spec t ?  Importm~e of the eomp0aents witch rega rd  to the miss ion 

effect of the submarine and of the paz~s with respect  to the mainten- 

e~lce potential of the components. 

In measur ing  the m/ssLcm effect, Cd~ge Washington University 

was determining what i ~ p a ~  the ~ i l m  ~r a c o m ~ n t  would have on 
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the s ~ = m a r l n e ' I  n~.ission. Would it t e r m i n a t e  the ~ i s J i o n ?  Would it 

i~volve h i ~  r i sk ,  low r i sk ,  ne~41flble rimk ? To obtaln d t t t  on t~is .  

ques t ionna i res  were  submi t ted  to deoignat@d s u b m a r i n e r s  in the Bm'eau 

of ~3/ps and the lh t reau  of Ordnance so  as  to obtain a combinat ion of 

views f r o ~  both opera to r s  and des lg~er s .  

=~euarLng the ~ e ~ m e e  pote~l~l. Ge~ge WJu=ldnt~ 

m l d n g  a m e a s u r e  of the capabiUty of kee1~ng the component operab le  

when a par t  hag fa i led  through means  such  u on-homed manufac tu re  or  

canniba l / sa t ion .  Fo r  this  par t  of the stud7 s u b m a r i n e r s  and c iv i l i an  

t echn lchms  in th8 Submmrlne Ordnance and E lec t rml ics  Supply 

were questioued. F r o m  the data oMalned, each  part  was placed in a 

c a t e ~ w y  which es~pt'essed the ©omblnaUou of i ts  r~Isslon effect  and i ts  

ma/n tenance  potential .  Ai ternat lve  pollcleB were  formulated ,  each 

t a i lo red  to a pa r t i cu l a r  combinat ion M objocti,~es, wh/ch included 

such as  endurance  lomdin~, reduct ion of paper  work afloat,  optlmun~ 

ut i l iza t ion at  s to rage  m ,  m!.-Imum main tenance  burden aboard  ship,  

and so on. 

The re  i s  cons ide rab le  ev/dence that the pol ic /es  developed as  a 

r e su l t  of th/s s tudy wi l l  reduce  the range  of par t s  to be c a r r i e d  aboard 

the ouhn~arines without Jeogardiz ing t he i r  xniss/ons.  Throe of the 

developed pol ic ies  were  s/n~uJated and repor ted  in a s tudy by Ds'o. 

Solomon and Ded/eoff. IPmbLtsl~d in ~ 195,9. These s/n~ulatto~s, 

ma /n ly  accompl i shed  on mach ines ,  were  concerned with the e f f e c t i , ~ e s s  
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of the ~ e d  p o l / c l u .  This was determined by e o ~ p s r / n g  the 

sample allowaQee l l s ts  wh/eh would ha~e been ~ ~ I  on the b u / s  

of the. study w/th the actual  u s a p  during specified p e r i l .  

The St;Kly co-eludes that the use ~ aUowance Uses u ~ r  the 

p o t t e / u  d e v e ~  under r e s e a r c h  would, fleet° reduce mb0etaps  

Of aU high mil l tary-wot,  th ~ I tsms;  s ~ d ~  p ~ r p  i tems having 

both low mil i t a ry  wOZ'th and selro movement; and, th lx~ provide 

f~ulU~e endurance lead/rig ot  techn/eld spaz~m. 

! underatand that the Ch/ef of ~aval  O p e ~  is consider ing 

/ssu/ng atlowaaee-Ust poUciN based on the resu l t s  of this study. 

I h~tve described the study somewha t /n  deta/l  to i l lus t ra te  the usee 

to w~ieh r e sea r ch  Is being put in the fl~Id of lo~dsttcs. With be t t e r  

knowledge and urMerstandlng o~ the ~elated f a e t m  and appreetaticm 

Of the a t te~mt ive  r i sks  wh/cb you take. we are  able to make m ~ -  

n~ent decisions wi th ~ a t e r  confidence that the resu l ts  desired ass 

w,tth/n the realm of aeh/evement. We do not ~e~ absolute answers but 

we certainly have a smmder basbs for our declaims. 

Another study wh/eh I should Like to deser/be brief ly  in o rde r  to 

show the var ie ty  c~ reoem-eh under way re la tes  to the economics of 

reb~dld M equipment. The Operations Relem-ch Office at Johnm Hzpk/ms 

Urdv~'slty.  under Dr. ~ m s o n .  ~ asked to  conduct such ~ c h  

for  the Army.  and it ha~ made a pilot study on the q a a r t e ~ t o n  jeep. 

This i tem was selected because the new mode| was expected to cost 
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subs tan t i a l ly  m o r e  in p ~ c m ~ , m e n t .  The qm~Lton t e  be answered  

was- Is it m o r e  ~ i c a l  in  the long run to overhaul  the exlmting 

inveat~ or to pu~hase new equ/pment ? Da~a were accm~alated on 

W maintenance and pm-fm-manee both in the UaAted States and overuu. 

AU echelons og matntenan~ were coasldm~1. Though this repm-t hu 

not yet been presented/n f inal  fm~° the ~rmy ),as alrea4y teken steps 

t o m o d ~ l t s  ~ s b l u ~ d o n t b e  f/rid/rip o/' the study. Many 

revisions and ma/nUmanee policies p e ~  to the quar t . - ton ~Bep 

have been directed. There w m  be no mere rebai ld or the ~eep. The 

ecenomic  service life of the vehicle is seduced from 8 y e a r s  to 5 y e s r s  

f Or ~*eplaeement planning pvs-pose~. PoUcy cencer~ag research and 

replacement or mawr components  tma been mod/fl4d SO that Ulere writ 

be no n a t i o n !  s tocking e~ept for the init ial s tocks  r e ~ t r e d  t o t  f ield 

~aintemtnee..  

stvdy has not m17 produced ~ r s t i o r ~ t  rmmlts but ham a l so  

developed a technique c~ r e s e a r c h  whleh m a y  be applied to m e r e  e ~  plex 

equipment .  

Stil l  m ~ h e r  type of  r e s e a r c h  in the ~ of ~ is  being con-  

dl lc t~  through la l : l~ tOlT- t~ l~ IllimuliUi~.,. I m~t/o~ the I !mul l l ion 

of a l t e rna t ive  poi /e les  developed by Geerge  Washington Univ~.s i ty  for  

the submar ine .  That  s/mulaticm depended main ly  on the use of m a e h / n e s .  

Another  type e t  s~utaUea, a l a b o r a t e r y  type., t s  being e o n d a e t ~  by 

the Rand Corperat icm for  the Ai r  Ferce.~ ~t includes both men and 
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~ i c h l ~ e s .  S i m ~  /n simple terms, i n , y e s  set t ing up a -~odel 

of a rea l  sit,sCion and then p e r t o r ~ t , ;  s imple  cs~pcrf~e,til q x ~  t/m 

~odeL  The objective ot s ~ u l a t i o n  is to determine the behavior ot  

rea l  s ~ t e z ~ s  under a variety or p u ~ s ~  oo~Uor~.  

Rand*s f i r s t  s ~ u ~  in its lo~tlcs laboratory ,m desi~d 

to evaluate ~ _l_~. pte~entat io ,  of the tltree proposed logis~cs policies 

in contras t  to the actual  ~ i r  Fo rce  policies of Ie56. Both se t s  of 

pol/c/es were appl/ed to IdenUcal flight pro~ran~s, /dentlcal numbers 

of a i rc ra f t ,  and so on. One of the p o l i e / ~  tested was that ot  d e x t r a l  

of quantity procm'ement ot  expensive spares  m~tl adequate demand data 

a re  accummlated. The second tested policy was a stoekage policy for 

medium and low-cost  spezes,  de~ilp~ed to achieve e©onom/c ~roc'~'e~ent. 

distribution, and repa i r .  The th/rd pol/cy tested was t h e u e  ot data 

processin~ to i~ovlde automatic d / s t r / ~  and centra l  record-keeping.  

The labora tory  sirrJalat/on is descr /bed in abbreviated f a r ~  by 

Mr. Murray  Gelsi~r, the manager  of the laboratory,  in the July 195g 

issue ot ~ m e n t  5 c i r .  The s/z~ulalion of identical problezns 

through the two sys tems  was r igidly controlled to insure that as  much 

real ism as pass/bhD was maintained. Each sl~mutated day took 30 

n~in~eS of man t ime and $0 r~inutes ot machine time. 

There  a r e  s eve ra l  detailed p a i n t s  on vazdmm aspects  of t h ~  stady,  

You would b e / n t e r e s t e d  to know that the systen~s which were tested 

under s i m ~  p e a ~ e  and wart ime conditions dmaomm, a t ~  that 
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the proposed poUcLes did better than the t956 policies in both effective- 

n u n  and costa. These resultm, coupted wflh substantial fa-he~se 

r e sea r ch  in the ~ t r  Force ,  have been e: t~m~ely taseful in implementing 

poUcie~ concerning high-vaLue and im~-vahae i tems.  

The laboratory  at Rsnd is ~ l y  enRalped in designing a logis- 

t ics sys tem for miss i les  in the period 1963 to 196~. It is hoped that 

this z~meareh will permii  the Air Force  to a n t t c t ~ t e  and s~tve poten- 

t ial  l o ~ t t ~  problems.  

Time doem not permit  elaboration of ether premiere m which 

tend themselves  to r e m m ~ h ,  but, in o rde r  that you might have as 

complete a p~ttn.e  as  p ~ s i b l e ,  let me q~lckly mention it few additional 

m °  

T o  develop Iogi~tics cencepta fez- opmmttoaa under ccmdit to~ of 

limited was., the Army hat  initiated a ~ u d y  in the O p e r a t i o u  Remearch 

CW/~ee at J o h ~  Hopldnm Univeratty. 01~0 bs abso conducting a study 

designed to determine the ot~immn method for  provfding mtrate~fc Lift 

for futmre ~ r m y  unite. Another ORO stud 7 is concerned with the optLmun~ 

~e of air tr~nmport in the operatimmI suplpoM of the mobile flekl army. 

Another ~ lo~s problem md~Ich I~ it~ to research pertains 

tO the lsnix~t of  f l ~ u ~ i a l  ¢mstrola on l o ~ U c s  operalion~. In thin 

ares these ha~ been much heat and vez~ l i t t le  l ight. Proponentn of 

f inancial cont ro~  c o ~ n d  ttmt properly appUed eontre~ axe e s ~ t t a l  

not only for  f iscal reasons but also to L m ~  log l~ ics  s W ~ r t .  
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D i s s e n t e r s  c la lm that  such ~ a r e  Imwds~some, unnecessa ry ,  

In order to i n t ~  s o ~ e  o b ~ c t i v l t y  into th/s a r e s ,  George 

~ V a s h / n ~  Univers i ty  i s  eomducUng a s tudy fo/, the Ar~yo  and the 

Air  Fo r ee  is  sponsor ing  a s i m i l a r  s t ~ l y  at  Rand. 

R e s e a r c h  is  under  way to Imprmm the effleim~cy of modern  Indum- 

t r l a |  opera t ions .  This  i n e ~  c o n s ~  such as  the schoduUng 

~ b - t y p e  ~ i o n  a s  d ls t /net  ~ ~ I c m - l i n e  flow, the 

lishznent of l ab o r - f o r ce  r e q u i r e m e n t s  fa r  indus t r i a l  plants,  cos t -cont ro l  

p r a e ~ m . ~ ,  prodLwtl~  p l aan iz~  and s o  o~. Studies in this  arqm for  

the Navy a r e  be/ng c ~  at  the Carnegie  ! ~  ~ Technology 

and at  the Un/vers i ty  cC CaLfforn/a a t  Los A n g l o s .  

We spoke e a r l i e r  ot  the work being done at Rand to d u t ~  a 

logis t ics  syst,~m for  ~ l u f l s s .  R is e s sen t i a l  ths t  t ~  l ~ d s t l c s / m ~ i l -  

ca t ions  ~ ~ w  weapons be c ~ n ~ l a t e d  with the i r  development ,  h keeping 

with th/s  m u d .  the  Navy has  s ~  ~ h  with t ~  Plann/ng 

~ t t o n  on the P o l a r ~  Miss i le .  The r e s e a r c h  is ~ Wward 

es tab l i sh ing  p r o v l s / c o / ~  method8 t a r  P o t a r ~  Miss / I s  s ~ a r t r ~  

compomm~s and spare parts. T~ts study is pr~m/ng co~Jidmrab|y tram 

previotm work by the Rand C o r p a ~ t l o a  and the Technica l  MiD, t ~ y  

Planning Opers t i eas  Office at' the ~ e n m ~ !  E lec t r i c  Company. 

A prc~lem c lose ly  al l ied to that ~ ~ s  impl icat ions  ot new 

weapons is  the qmmfl~m ot how to bes t  manage  the  new wetpons  once 
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t l ~ y  m:tmr c~r  s y ~ m .  I ~  we l ~ p  sl~ ~ m ~ o r t  s r o m ~  t ~  

m p o L ~  or  do we mumsl~nr~ ~=~od~ ~ r e spons ib i l i t y  for ln 'o~dtng  

the i r  m p e c t i v e  c ~ n ~ o d i t i n  to a l l  aymt~mm ? Thim i s  a c ruc i a l  prob-  

tram for  log is t ics  n ~ a n a p ~ ,  and ~ ~  studieS, both ln-bomm and 

under  co~tract ,  a r e  being conducted on this  pr~bIen~. 

r m t ~ r  study a r ~  which is  under  inwu~dgaUon ~ thm.t at n.Nwm'- 

ing ~ p p l y  ef fecUvemms.  In th is  a r e a  the. Operat ions Analys i s  Ck'f~e 

of the Air Force  i s  lnves t iga tL~  the probl~m, and the Cm Institute 

of Teeimology a l so  is  condu c t i r~  a s t ~  In t l~  a rea .  

Eff lc lent  m m m ~ m m ~ t  of i n ~  has  been a subject  under  study 

for  s e v e r a l  y e a r s ,  In th is  a r e a  inst i tut /mw s s c h  as  l l a r b r i d g e  Hmme, 

M~mu=h~e t ta  I m i t a t e  or Techn¢4o~,  Stanford ~ # . r e h  ,.~,atitute, 

]~snd, and George Wub ing ton  Univers i ty  are making e ~ .  

I have i l l u s ~  the types ot Iog/st les p roh~sns  which lend thm~- 

s e lves  to m e s r c h  in o r d e r  that you, as  log is t ics  m a n a g e r s ,  may.  

be t t e r  comprehend the kind of a s s i s t a n c e  which wi l l  be ava / lab le  to you. 

The l i s t  eouM be i n c r e a s e d  many fold to lnclttde pro~len~s such as  t h e e  

in the m at procarement,  maintemmc~,  txm~portation~ and so m~. 

I hope that the i l lu s t r a t ions  which we have jus t  cons idered  have conveyed 

to you the fact that t he r e  a r e  m a j o r  logis t ics  p rob lems  in whleh the 

approach/~ not only appU.cable but also necessary. 

Thus h~r we have discussed  the ro l e  of log/s t ics  u a tool fez" 

~ e n t  and have t r i ed  to demonst ra to  i ts  r e l evance  to m a j o r  
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logist ics  p ~ l e m s .  ~ v l n g  s t r ~ s ~ l  the s u e e n m .  I feel that I 
on 

sb~l ld  also appr ise ~ Gf Uw 8ho~cmm/nga~which we ar~ workLng 

to overcome.  I discussed sevm'at  l /mttxttmw last  yea r  and v~ntt  

repeat  them. I would like to r~m~phasise,  however, the p~3blen~ 

a ~ m t t e  eo~murdeat /ens  and to ~ an xddtUomd ccmsider- 

ation, namely, the need for a s t ra tegy  of r e s e a r c h  which requi res  

knowtedgeable participation by to~istics managing.  

Communicat/ons between those who a r e  do/ng the r e s e a r c h  and 

t h e e  who are  z'sspmm/ble f~r management i s  e s sen t ia l  i f  r ~ r c h  

in to t t s t / c s  is to be i~ 'ope~y a p p t / ~ .  Such ce~m,mtcat iena  a r e  

required not only because tlm manags~ must understand tMe problm~ 

and the end proa~et of ~ h  but also to or ien t  the r e s e a r c h e r  as 

w e l l  Too many researchers are laeli~ to pursue a problem 

they s e e  tt rather t ~ m  to ch~ter~tae t ~  prebLe~ w~tch actmdly ex i s t s .  

Without adequate eommunleatlons k~tx,~rt r e s e a r c h e r  and manager .  

the r e s e a r c h e r  often ch~ngex the basic p rob l s~  to fit t~e pat tern o~ 

~_~.,mq~r/~mee. R is under cemdit/m~ ~f this so r t  that we f requent ly  

wind up with the r l ~ t  a~swer to the wrong problem. 

I s ~  e a r l i e r  about the sc /en t f l~  t e c h n / q ~  which beglns with a 

preP)tern, not with a technique. I am coaeel~ about the tendency at 

times for methodological ©onveni~nce to become ~mmt. This is 

par t icu lar ly  t r ~  cd~ those with mathem~eal tncUaatloas. I h~w the 

deepest r~spect  and admirat ion for  those who are  mathemat/eaUy 
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or iented  and w~o seek  to so lve  p ~ s / ~  the l N d a v i m l  ~ s cc l s !  

s e l e n c e ,  ~ m ~ a t l c a l  p roces se s .  Bin, to s m ~ m s r / s e  a 

wh/ch ! ~ a d e  las t  yea r ,  we m ~ t  be ca4-e/~ not to pretend to so lve  a 

~ c s  problem u i f  we are dealing with a b s ~ : t s s  and ee r ta /n t t es .  

Ms themat les  is  a va lasb le  langtu~e ot  l o ~ e .  It is  a method of drawing 

dedwctlmm f r o ~  given p rma / sos  am d o~ ven~lag the l o ~ a l  con- 

s / s t ency  and ~ c y  M p r e m i s e s .  13m, be /ore  ma thema t i c s  i s  applied,  

we r e : s t  be ce r t a /n  that w~ have defined the problem Lqd that the tool 

i s  in ~ m ~ t a b ~  tea- the solwAion. *We mlmt not pretend that Learm~ 

q u a ~ o n  is  ~ o t 1 8  with obJecUve ae/enUt/~ r e s e a r c h .  ~ ~ a y  

be only one u p e e t  of r i c h  r e s e a r e h  sr.d. ff i m p r o p e r l y  appUmi0 an 

undesheab~ one. 

If we ~ e  m a t h s ~ a t i c s  in s o i ~ g  mu" p r o h ~ m s ,  we mus t  make  

e l n r  what the p r c b ~ m  is  that we a r e  t r y / ~  to solve,  what the s / ~ t -  

f / o n c e  of the approsch  w e d  is ,  and what the s i ~ e a n c e  ~ the proposed 

sc4ut/on is. P r a ~ m o r  Miner/l! Flood ot the l~Ivorsity ~ MiehlSm~ has 

po/nted to amine of the Umita t ioas  of the z~,MJlematieal approsch  in h/s 

a r t i c l e .  '*Operat~aM R e s e a r c h  in Lo~ t / cs * '  in the December IgS~ 

modele may become extremely c m ~ ~  u the number c/' 

/nereue  bey~md mana~,,sbfl/ty t r ~  a comput~t/a~! standpo/nt.~ Even 

i t  we ~ave a ~ ~  model ,  he says ,  the d / f f l e a l t l u  or wrine/ng 

in format ion  f r ~  it  may  be ~ r y  g rea t .  



• My a rgument  with s e i n e  of the pure ly  m a ~ . .  ~at!eal s o ~  

i s  that  they tend of omerte~k impor tan t  v m r 4 , , ~  which cannot be 

quantified.  They f requent ly  t r y  to give absolute  a ~ w e r s  in a r e a s  

where  we deal  with u r t c ~ 4 m .  They h t i |  to communicg te  adequately  

with those who mus t  use  tho res l t t t s ,  and they overtook the problem ot 

es tabUshlng  c r i t e r i a  for  the e v a ~  ot a l t e rna t e  choices ,  which is  

gL~ezr-ally basic to a l l  of  c u r  prob lems .  

I SaW recen t ly  a char t  which was u o d  by a [ e c ~  he re  at t rhe 

Ckfllefe which vividly  p e r t r a y s  the faUaey et  net establish__~nf su i tab le  

cr /her /a .  In d i scuss ing  mdloe~ml s t rength ,  a char t  on per  capi ta  income 

was pr~esd~,d.  By th is  c r i t e r i o n  the United States would ra te  f i r s t ,  

but Iceland i s  th i rd .  Do we conclude, then, that Ice land 's  appropr ia te  

posi t io~ of natiorm! s t r eng th  i s  th i rd  throughout the world ? You Nse, 

we re4dly e s t ab l i sh  m a m n / n ~  c r / t e r t s  before  we suectu~b to 

m~lo~eal c~iventenee, we may come up wl~ erud/te statements 

but with poor solutions. Must we not first, ia this ease. emLmthe cr/terLa 

~.hich wil l  be usefu l  as  a m e a s u r e  of n a t i ~ m l  s t rength  ? Must we not 

f i r s t  de t e rmine  whether  there  is a co r r e l a t i on  between natiemal power 

and total  econmnlc  output ? 

This  concept, which F r o f e s s e r  Gatbrai th  iabets  tim i l lus ion  of 

ns, u o n a l  secur i ty ,  i s  a ~  on its face value by thee who meamwe 

mitttal~ strength in t4h--zzS el' grOSS outlook. Yet I~ suspec t  a more, 

accu ra t e  c r i t e r i o n  i s  the usab le  m i l i t a r y  output r a t h e r  than the g ross  
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f/gm.e. 

This  m a t t e r  of es tabl ish / r ig  e r t tm- is  and ~ knowing what you m 

looking for  b r ings  to mind a t a ~  which I lumrd r , , csa t ly  of the two 

boys.  age 5 and 6, who were  walking down the s t r ee t .  They passed  a 

nudist  colony. The $-year-edkl boy saw a hole and peeked in. and said,  

"Wow I The re  a r e  naked people in t h e r e . "  The second boy asked,  

"Are thew men or  a r e  they women?" The f l ~ t  boy t~dled asatn and 

turned and said,  "I don't  know. They a r e  not wear ing  any c l o t h e s . "  

Th/s  is  a matter of ~ a  what ymw cr i ter ia a_,-e. 

~ y  points with respect to the adeq, mte c ~ u n i c a d o n  are that 

we must  e~tabUsh our  c a - i t e m  before  we e x e r c i s e  the logic of eho/ee.  

We mus t  avoid the i n f e r ence  that we a r e  dmaUng In abso lu tes .  V(e 

mlmt be su r e  that the ma thema t i c s  is  rehevant to the pa-oblen~ at hand. 

And we mmmt be keenly  aware  ~ the rm~d for  ee~n~w,/eat /on between 

the researchers aad these r e s ~  for  maaafemeat decisions. 

Now I turn to m y  ~ p ~ n t .  That i s  tke need for  a o t r m g y  f a r  

i o ¢ ~ t e s  ~ h .  In e~der  to carry out an effect ive logis t ics  r e s m r ~ h  

pa-ogram, ore" r e s o m ' c ~  remit be al loeated in such  a n~a~mer that they 

zrIll do the most  jpsod. This  a l locat ion  must  include thandl fo r  bas i c  

r e s e a r c h  u welt ms appl i sd  r e s e a r c h .  BaSic remmz-eh is  an impor tan t  

e l e m e n t / n  the m ~ e n t  sc /enees  as w t ~  all the phys ica l  s c i e n c e s .  

We mmmt eonmant|y rep[enlsh the ..~,~U of basle ~ t e d s e  h.cm~ which 

evemlald~ we m a y  draw upon fro" the sobatim~ to our  p t ~ | e m s .  
19 



B e c a u s e  of  the  ur81ncy  of  our  m i s s i o n  and the reed  for  the 

proper  u t i l l s a ~ o n  ot our  r e s o u r c e s ,  we mus t  deve lop  an o v e r a l l  

s t ra teS7 of r e sea r ch  which deploys these resowrees wisely.  The 

developn~ent of such a s t r a t egy  is I m ~ t  beeause the Indlvldual 

tugs and puUs of reseewchers  do not produce the n~oet des i rable  

resu l t s  e i the r  in basic or  in applied r e s ~ h .  

Dr. Robert  Cnulk/n, Pt~es/dont cg ] ~  Irmt/tution, dloeussed 

thia problem with roferene, e to economic z~sseareh at a recent  ~ee t lng  

of the Anger/can E c o n o m i c  A s s o c i a t i o n .  

appropria te  for us, too. 

sa/d: 

~hat  he bad to say  hJ par t lcular ty  

I should Like to quote it in toto.  Dr.  C~ulki_n 

';Schoh~s general ly  believe that they axe the host judges o( 

w~at r e s e a r c h  should be undert  aken and how that r ~ g e ~  should pro- 

t eed .  Many feel that. ff only socJe~  woeld ~/ve them ample r e s u n ' e e s ,  

th~ 7 would advance k n o w l ~ i p  in the h u t  or  indeed tha only poos/ble 

way. by pu~u /ng  the/ r  own in teres ts  in ~ ~  Given unlimited 

tale~to t ime,  and funds, this is a ~ t  and a proven ~ h .  

But we have. in fact.  U~Ited talent. ILmltod funds, and urgencies for 

whleh there  is Lt~Ited t i ~ e .  We have, in brief,  an economic problem 

of a11oea~ng Ltmlted resources ,  and hs~tce a s t ra tegy  is needed for 

the deployment of those r e sou rces  to achieve the rnax/mu~ resu l t s .  

Th,i8 prob~n~ is faced by ever 7 though t~ |  ageney with funds to allocate. 

and it is  a ~ I d ~ r ~  for  aJ~ oC those who wls~ to see  eeonomi© l 'eeearch 
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This  problem ~i a vlrry important presto for us in the Del~e~t 

o~ Defe~e. as well .  Dr. Caulk ln  in h i s  t a lk  u sed  an  analof ly  wMch t tke-  
" ~ . . ' ~  ~ - -  • 

W i n / appUes  to our  area or l n ~ s t .  The researcher  is a tacUcian 
em ploys 

who/~ reaam-=u at ~s ~~I. lle may be the best expert in 

a r e a .  but  t ac t /c /a r t s  in g/yen s e c t o r s  do not des ign  a b r o a d  s t r a t e g y  

of w a r .  TMs  is done h~y those  with an  o v e r a l |  v iew of the  r e s o u r c e s  

avaltable and the a l / e r ~ a t i v e  o p p o r t u n i t / ~  f o r  s u c c e s s  and  f a i l u r e .  

In the Depsr~ :en t  o( Defem~e we ~eed tacticians and we need 

s t r a t e ~ t s .  The t a c t i c i a n  ts  the  indiv idual  r e s e a r c h e r  who concer t -  

t r a t e s  on thoee  p r o b l e m s  on which he is  a n  e x p e r t .  The s t r a t e g l s t  

/n iog la t ie8  r e m m s ~ h ,  howeve r ,  m u s t  be  ~ with ]w to r i t / e s  of  

r e e e l r c h  and w/th obta/ning the best mm o/' our  ~ resources.  

Such m m o u r c e a  must be used fo r  b a s i c  u w e l |  a8 appl ied  r e o e a r e ~  

but the s t ra teg ic  employment of these resesz~h resources must  be 

in the  hands  or  t hose  who have a s e n s e  a t  u r g e n c y  about  ~ pr~- 

o r i t l e s  and not in the  hands  of  r e s e s ~ h e ~  who m a y  be e]qx)sed to 

Um Ited s e c t o r s .  

~Vhat T am s a y i n g  is  tha t  you, a s  m a n a g e r s ,  wil l  have  an  Lmp(wt s~  

ro le  to p l a y / n  d e s t ~ g  the s t ra te t~  of ~ ~  You n~u t  work  wi th 

the  r e s e a r c h e r s / n  I 8 o l a t / ~  the  lwoblem a r e a s  and you  m u s t  s e e k  the  

b e s t  use  of  the  r e s e a r c h  r e s o u r c e s  a v a i l ~ I e  to  you.  You mmit  nul'tu¢~ 

the ~lmear~hJw, ..~o/ving h t ~  the o p p o ~ u ~ t y  to use and extend him talent, 
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but you cannot be guided so le ly  by the individual  i n t e r e s t s  ot the 

r e s e a r c h e r  in placing the l /mi ted  r e s o u r c e s  t a r  r e s e a r c h .  

I hope that our  excursio~t through r e s e a r c h  as  appl ied to lo~tsticm 

will  s t imu la t e  your  interqmt. Thoee of you who wil l  move into posi-  

t ions of high m a n a g ~ n e n t  respormibl l i ty  wi l l  r ~ l ~  an ~lers~g 

of Om r e s e a r c h  r e s o u r c e s  aval labl~ and the ab i l i ty  to eozn~unlca te  

with r e s e a r c h e r s .  As you seek  sofutiorm to tlm p rob lems  of logis t ics  

support  in a nuc l ea r  age. yon wil l  find the r e s e a r c h  approach an 

ind i spensab le  tool. 

Thank you. 

C.~PTAIN SMITH: Genth~me.. Dr. ]~iky is ready f x ~  

QUESTION: Sir. ! hate seen a I~ ~ these st.dles in the past. 

They genera l ly  come o~t and end up in a great  big volume, and they 

have some v e r y  t n t e m t / n g  conehmioas .  But the people who r e a l l y  

have to make  the decisionR a r e  too b ~ y  and hence they never  r ead  

them anyway, and it takes an awful lot of effort  to push a project  

through. My question is: In Deferme do they have any ahadiss on the 

total  amount  of money spent on these  m ~ ,  and so  fo r t~and  on 

how many  do l la r s  we have ac tua l ly  saved ? Our management  e f fee t /veness  

gene ra l ly  boils  down to how mwvh mooey we r e a l l y  save  in the end. 

DR. BRO/~KY: I apprec ia te  y o u r ' c o n c t r n  for  the bud-~et. I. too, 

am concerned almut it.. "I ~ w m e  y ~  q~est ion i s  d / ree ted  to the a r e a  
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of  l o g i s t i c s  r e sqmrch .  In the  a r ~ a  of | og i sUce  r e s e s r c h ,  fo r  i n s t ance ,  

th!s  y e a r  we know that  we wi l l  be spend ing  about ~ m U l i o n  fo r  con-  

t r a c t  r e s e a r c h  only.  We put in  you r  c l a s s  y e s t e r d a y  cop ies  of  th i s  

booklet  which  jus t  c a m e  m~t the o t h e r  day,  which  U~ts tee@arch  p r o -  

j ee r s .  ! can  a l m o s t  open it  and tu rn  to arff  one page  o r  any  one p ro j ec t  

which ha s  m o r e  than paid fo r  th i s  $6 mi tUon m a n y  t / rues ove r .  

STUDENT: I m e a n  a l l  t hese  p ro j ec t s ,  ~ i ~ t y  ~nd a l l .  

DR. BRODSKY: ! a m  h e r e  to ta lk  about l o ~ t l c 8  r e s e a r c h  only .  

STUDENT: I Just wonder  i f  the  D e p a r t m e n t  of  Defense  does  keep  

t r a c k  of how m u c h  i s  be ing  spen t  ml one s i de  and how mm~h we axe  

pLining on the  o ther .  
of Defense 

DR. B R O [ ~ K ~ :  I a m  sm-e tha t  the  D / r e c t o r / f o r  R ~ h  and 

E n g i n e e r i n g  could anBwer  that ,  

QUESTION: I am in termsted  in t h i s  p ro j ec t  you have to d e t e r m i n e  

which p a r t i c u l a r  spm~ are n e c e s s a r y  trcm~ an ope ra t /ona l  s tandpoin t .  

I can  only  s a y  that  i t  i s  a long t i m e  coming .  We have needed  s o m e t h i n g  

l ike that. My quesUoa r a l l y  is: What is beir~ done about keeping 

sOme of t h e s e  non-esse~Atal  i t e m s  off the  e q u i p m e n t  in  the  fix'st p r a t e  ~. 

We end up with a lot of  that  s t ~ f  on t h e r e  t h a t ' s  Just  eye  wash .  T h a t ' s  

a l l  i t  is. 

DR. B~tODSKY: T h i s  i s  an  i m p o r t a n t  p rob l em in des ign .  We a r e  

going beyond the  a r e a  of r e s e a r c h  h e r e ,  but l m igh t  s a y  that  e f f o r t s  

a r e  cons t an t l y  be ln~ m a d e  to ~ t  the lo~dst ic ian and the r e s e a r c h  and 
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d e v e l o p m e n t  people  a s  c l o s e l y  t o g e t h e r  in the  e a r l y  s t a g e  of  deve lop-  

m e n t  a o  a s  to  m i e d m i s e  the  l o g / s U e / r e p a s t  of  s o m e  of t h e s e  new 

weapons .  T ~  the  S t a a d a r d / s a U o u  P r o g r a m ,  fo r  i n s t ance ,  r e q u i r e -  

m e n t s  a r e  be ing  e s t a b l ~ h e d  s o  tha t  the  d e s i g n e r  is  r e q q / r e d  to  u s e  a 

s t a n d a r d  p a r t  excep t  w h e r e  he can  ind ica te  tha t  the s t a n d a r d  p a r t  

won ' t  c o m p l y  with the  r e q u i r e m e n t  of  the  weapon o r  the  s y s t e m  that  

he i s  develC~ping. 

The p rob l em you ~ J s e d  is  not a a  e a s y  one to so lve .  The people.  

in r e s e a r c h - - e n d  I am ta lk ing  now about  ~ w a r e ,  which is  b a s i c a l l y  

the  a r e a  tha t  you t a lked  abou t - -con tend  that .  in th i s  e r a ,  when we 

have  t i m e  a t  a p r e m i u m  and s o  oa.  people  shou ldn ' t  be  looking o v e r  

t h e / r  s h o u l d e r s  and be s u b m i t t i n g  them to  r e d  t ape  and s o  on. They  

s a y  t h e y ' v e  got to  get  the  bes t  weapons  and t h e y ' v e  got to move  ahead .  

On the  o t h e r  hand,  t hose  of  us  who m ~ i b l e  f o r  l o ~ r t / e s  know 

t hat, i f  you don't emter ym~ bLdmt/ee ~pUc~t/omm early enough in the 

scheme, you wind up with semethlag I~a/eh perha~ you can't support. 

Where the balance is on thRto I don't know. I don't know that anybody 

h a s  s t r u c k  it ,  B;at I do know tha t  the  problem is  one tha t  i s  being worked  

on on the  h /ghes t  l e v e l s .  

OUESTIO~:  Have  you m a d e  any  s t ud i e s  on packag ing  the  i t e m s  ? 

Lo t s  of ~ m e s  you get  lo ts  of  i t e m s  in and the  percentage of usefu l  ones  

i s  not v e r y  high.  Is  t h e r e  a s t udy  show/ng  the  p e r c e n t a g e ,  and how f a r  

you can  go in  packag ing  the  i t e m s  b e f o r e  t h e y  a r e  shipped.? 
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DI~ BRODSKY: Yes. the re  aye  s tudies  in th/s  a r e a .  Let m e  

make  one thing c l ea r ,  that these  8tud/es which a r e  p resen ted  a r e  not 

s tudies  which we in OSD have made .  They a r e  studism that a r e  being 

made  by the mi l l ta~y  depar tments .  @SD is ecmcerned m e r e l y  with the 

coordinat ion of this  ove ra l l  p rogram.  These  a r e  n ~ i l / ~  depa r tmen ta l  

mtudies. 

~ h i l e  the a n s w e r  to th is  quest/on 18 yes ,  I 'd l ike to ez~phasize 

the tact  that the kind c~r r e s e a r c h  t~at ! have been s t r e s s l n g  ~ n~orn- 

i n g / 8  not r e s e a r c h  it~ hsd~wa1"e; it i s  r e s e a r c h  in management ,  r e s e a r c h  

at  the hLjj~est l eve l  of m ~ e n t  in log/s t tcs .  How do you de t e rmine  

your  i n v e n ~ - i e s  ? How do you bes t  rml  your  production s y s t e m s  ? 

How do you best  run  your  weapon s y s t e m s  ? Tl~ere is  constant ly  under  

way r e m m r c h  in the a r e s  of hardware. .  This  is  someth lng  which is 

not the respoQsibi l i ty  for  wh/ch our aft /or  ts concerned.  

QTYP,.STIOt;: With re la t ion  to the s u b m a r i n e  study, I am in te res ted  

to know a b o ~  the spa re  pmrta that you put on the aUowanee I/at, or  that 

t hey come up with on the al lowance l i s t .  Fb'mt Ls eesent laUt7  and usaL, e.  

Some psurt8 we know are very c r i t i ca l ,  and, even thou~ there is  no 

usage ~sctor. we ~ave to have the~  on board as an insur~r~ce faetc~r. 

Was this  grotmd in ? J u t  how d/d they do it ? 

DR.. ]~RCX)SKY: Yes; the re  are two e f f ec t s - - t he  m/as /on  effect  and 

the n~aintenance po t en t /~ - -wh lch  were i ~ m n d  into this  study. ~nd 

c e r t a i n l y  the e s senUa l i t y  of it is  the very  bas i s  of the study. So that,  
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ff  the  i tem w e r e  d e f o r m / n o d  to  be  omsenS/al by  t lw designer or by the 

people  responmible  f o r  supply ,  it ro te /vea l  & high r a t i n g  in te ru~s  ot  

going onto the  ~ t l o w a n ~  l i s t .  

QUESTION: If I w e r e  to  be  c r i t i c a l  of  s o ~ e  o t  theme ditud/e8, I 

would s a  7 tha t  the d l t a  on wh/ch they  have  p r e d / e a t e d  t h e i r  r e s u l t s  

coutd be quest/om~. ALso, when the remm~ ot the s t u ~ o s  a r e  fm' th-  

coming ,  i t  i s  3 or  $ years later,  and ,we be're s~}s t smt /a l ly  modi f ied  the parts 

be/n~ used  and the  a i r c r a / ~  b e l a g  f lown, and  s o  on. 

My question is: Certainly co~putes's have done at least two things: 

They  have  pur i f i ed  s o ~ e  of  ore. b a s i c  da t a  and abso they  have  ~ a d e  i t  

a v a / l a b t e  on a s o m e w h a t  m o r e  c t w i . e ~  b a s l e .  A r e  y ~  a w a r e  (~ any 

st~d/es t ha t  use this scert of data collecUon and mani lmlaUo~ M re ,  stilts 

d L r e c t l y / n  the  m e a r e h ,  t h e r e f o r e  br lnff lng in e~me  ~ t i m e l y  and 

m o r e  a c c t w a t e  e t m e r v a t i o n j  ? 

DR. ]~RO/~KY: Yes ,  m a n y  of t h e s e  s t l d i e 8  t ie  in with the  u s e  

of  sutommttc d a t a  p i ~ e e s s / n g .  F o r  i n s t ance ,  the  g imula t l (m wh/ch l 

d e s c r i b e d  b r i e f l y  a t  Rand is  both a m a c h i n e  and a ~ a n  s / m u t a t l o n .  

T h e r e  is  a who[e l a ~ t m .  7 s e t  up of m a c h i n e s  tha t  a r e  treed f o r  it .  

Tl~e A i r  F m . c e  has  a t  O k t a h o m a  City  and a t  a n o t h e r  depot  that  I c a n ' t  

r e c a l l  o t~mnd e s t a b U s h e d  s y s t m ~ s  of  mepaz~te c o n t r o l  b a s e d  on r e s ~ u ~ h  

wh/ch was  t / o d / n  w/th the  u se  of a u t m ~ a t l e  d a t a  p r o c e s s i n g .  The 

G e o r g e  W a s h i n ~ o n  Ih~Ivers l ty  s t u d y  mh/eh Z c loser /bed depended  m a i n l y  

on m a t h / n e e ,  r a t h e r  than  on m e n .  So tlmt [ th ink th is  is  t yp l ca l  of  a 
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good mmber  ~ these  s tud ies .  

STUDENT: I didn ' t  make  the polar e t ea r .  I know tha~ rare an 

i n H t ~ u ~ b l e  part  of r e s e a r c h .  My q u e s t l ~  is  on the I~l~t o~ d e - - r e 0  
is  

namely,/the latin.marion that they are using to ~ the results pred/eated 

on what they a r e  doing on the mach ines  ? Ths t t s  a Uttle m o r e  spec/ f le  

t ban um/ng the math / ram to gst the r e s u l t s  as  they did at Rand. with 

which I am fam|!!mr. 

DR. fiR O D SKY: You mean:  Do they wse some  of the r e su l t s  which 

have m~d7 been s.ccusz)i,d&mmted through the mach ines  ? 

STUDENT: Yes, the data.  

DR. BRQDSKY: Yes.  This  George W ~ o n  Univers i ty  study. 

again,  was based on data secumul~ted  over .  I tb!nk, a fG.mr-year 

period,  u s a p  data which had been ~c'cm~nu~ted on the mach /nes  at 

G.W. 

QUESTION: Is the re  an~ ] ~ h e J ~ m m  wltidn the Depar tment  or 

Defense which wil l  p e r m i t  or a s s i s t  the servLces once they d / s e o v ~  

f rom oa~ of these  r e s e a r c h  pro jec ts  that t he r e  ~ a y  be a ion~-range  

s a v / n l  but a s h o r t - r a n ~  incremme of eom~ F o r  example ,  the re  i s  the 

jeep study, whore i t  takes f ive t imes u many dotbLZ'Zm to buy jeeps  u 

it  does to do the r e p a / r  wor k. Can the s e r v i c e s  iret support  within the 

Office ot the Sec re t a ry  ot Defense through the C ~ l W . r o l l s r  sad  the 

Burea~ of the ~adRet and get addIUomLl p r i ~ m m e n t  ~ o m ~  in m, der to 

make tl~mme lon~-rmnip sav ings  ? 
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DR. ]M~ODSKY: Th/s hl a good ~ and a very  Impm.to~t 

one. I can ' t  give it an aboolnte answer,  hut I can say  th/s mLu~h: 

In the past  O~D. for  instance, was ~ a p p ~  in s ~ q ~ p o ~  m f l t t a ~  

p rograms  ~ t e ~  to the i m d ~ t  people b e ~  of h ~ k  of lnfm'm~tto~ 

as to the s i~t i f lcance  of it.  k you take this p r ~ u ~  of the Jeeps. for  

instance, and the Navy has had a ~mih l~  study on roach/me tools amor t / -  

~atio~. This b e ~ s  to p r o ~ d e  in /b t~a t t e~  to the l o ~ t i e s  people which 

gives them a r ea l  club to role in gett/ng the neceaslwy funds, even 

though the Impl/eatlo~s sure that in the shm.t r snge  we have a. higher 

expend/ tu~ .  

In the C U e  ~ the Army. for Instanell, ~ Ls a ~ which 

~ l ~ ~ e  H e u e ~ u  ~ ~ an eeom~mic ~c~er ~ d t y .  and this 
J 
I 

is being tmlted very  ~ ~ y  in ths SigmLl Corps. Achmlly, the eem- 

c|mlion of that study was to stock ~m.e /n / t l aU7  than less .  whleh means 

that the In l t~ l  ~ will be ~'emtaer. And the Army lure swcc~ded 

in getting the funds r~quU-od for  that stmly. 

that. as we get g r m ~ i r  knowledge ~a~ t h e ,  and as we get a ~ t e r  

u ~ e r m ~ n d i n g  on the part  ~ people like us in management of what t~e 

impUcstions a te .  so that we can 8pm~ with g rea t e r  autholdty u to 

what the possible m u i t s  will be. I think we will be n0m.e suecmm/~l 

in this venture. 

QUKSTION: I have obser .~d  in the case  of contract  8tadtmso in 

A r ~ y  lol0~IcB r e s e a r c h  studies,  that a e~mmldmmble amount of t ime 
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. H  

t0 requAred to ~ the ~mJeaz~herlJ, to re4tt17 acquaAnt tbe~ with 

t~e Wobtem, and to gave them a sor t  ot  m i L t t a ~  background. This, 

of ceul~e, is an ex~pensi~e and a tLme-tsktng preixuiUen. What is the 

Department of J~etemJe viewpoint, o r  the (~D  vtewl~tnt,  I guess I 

s ~ u l d  say, on ccmtract vermin ia-house efforts in this aree ? 

DR. BROD~KY: WeLt, the ~ at  ~ol~me vermin ~tract 

is one w~ch ! am atrsAd will be with us alwaym. It is certainly true, 

as you say.  that. widen you ~ r e  a contrac tor ,  he comes  in and 

t o pump you dry.  Then vet7 frequently al l  o( us have been on the taft. 

end of this. Samebody comes out with a recommendsUon and you feel 

that this recommendation L8 something wideh .really stemmed 

your f i les o r  smaetnAng you had done beTm~. B~t I t ~  this is the 

kind of' th/ng that we a r e  a |ways  ~ I n g  tO have to Uve w~#,. ]I im a 

tact that an objec t / re  ~ h  i s  s o m e t h / ~  which gets h/Eh~r ra t ing  

it Is d e m  by somebody on the ou/s/de than by somebody who 

pm-portedly m a y  have a vested Intere~t .  Th/s i s  the kl~d of a 

p ~ c e  we h a ~  te p~y s o m e t i m e s  tin" ~ people on the outside to 

r e e x a m i n e  a problem which we have a / r eady  looked at ou r se lves .  

But, add/t/ona~ly, much  of this  r e s e a r c h  requi re~  s p e c ~ l  s ~ l ~  

and ~ae-tlme req~L,-ementa. ~ o r m a l l y  we cannot affm'd to h i r e  t~e 

s k i l l s  on a s tandby basis. So that we ha~e no a ~ U v e  ex~W4 to h i r e  

them as  we need them.  U we need a trmmportat lm~ speeisUst In 

resm~r~h, we may  need b~_m today but we may  not need him again  for  
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t__~_eeyemheaee .  ~ e r e .  w e g e e m a a d m k o ~ t e a e e g t h e s e  

consultants who s p e e i a l A m  in t ~ m ' t a t i o n  log~ t / c s .  There  is no 

way og ~ ~ m l n g  that.  

So the only answer  I can give to y o u / s  that it depends on the s i tua-  

t/on; to the eztent the~ we build up a u ' e a t e r  fac i l i ty /n-he , tee  we will 

have h ,m r~quirement for  eontractm, m ~ h .  But I don't th/nk we*U 

ever reach the point where we can say we can dispense with co~z~ct  

retJe~l.ch. 

(~UF, STION: I sum aware  of tire advanta le  of the objeet/vtty ~ havinK 

paral le l  r e s e a r c h  ~ on. You mentimmd the Rand eonta.aet f ~  a 

Ioglsties study on zslssi les  sad the George Wa~h /n~n  e ~ U . s e t  on the 

Pohu'Is t o t  the same pqwpsee. T t a t  b r e , ~ t  the question to mind M 

where and when a r e  these things ~ ? At some point in t ime 

you have to l~t  the two remu'ts together  and decide which is the t~oper  

one. becamle they probably won't be the same.  

DR. BROOSK~: Thai, too, is a v e r y  bemlc ~ e s t l o n  and 

into some very strorJgty held op/n/m~. Hhetca'/cal|y. the O/l~ee 

the SeeretAry at  D e ~ e , ~  did not became vitally interes ted in the a ~  

at  l~glstics r e s e a r c h  until a l i t t le over two years ago..  These pre~rrlu~s 

grew up because o p e ~ t o ~  needed then ] /n  the m/l i t a ry  departments. 

AS a e o n s ~  they grew up with di f ferent eoneepta, d/ffe~mt points 

og view. and with a eomside~b~e a~e~nt  og dupUeatien. Im~ed/a te ly  

you a re  faced w/th the ~ :  ls ~ a U o n  bad ? Well, my 
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p e t r o l  view is that ~ - ~ . e m m r y  d u p l ~ ~  Is bad. but ¢hplic~e2on 

of  resmweh sm~wtJmes is desirable. So you bavo to be d l ~ r ~ t  and 

to d i s t ~ h  between unneeessar7 d ~ i ~ a U o ,  an~ J u t  dq)l/eat/on. 

But the tact remains that there s t i l l  is, in my j tu l~me~-- th/s  is not 

an off ic ia l  pos i t ion--much m o r e  duptteaUon than I fee l  ~ f o ~ U ~ l ~  

about, 

Th/s  is  what I mean  when I talk a b o ~  a s t ~ t e g y  for  r e s e s r c h .  

t h a t  the togisttr, s m e a a g e r s  have to parUc/im~e In a ~ g  out- Uz, ited 

remotwces so th~  we see to i t  that the d~oUea~o~ is rain/raised. In 

order  ~ aecompl/sh this. the Ot~ee ot the S ~  of Detense has 

been ~ d a (  with the m / l l t s r y  4eLartme~1~ and m ~ n m t a r f l y  there  is  

a d l rec t /ve  under  eoas ideraUon by the ~qeeretar7 o~r Defense which would 

es tab l /ah  a m e c h a n i s m  bmr iwovldiag ~ coordlnaUon in th/s p ro-  

gram than cur rent l  7 ez/sts. 

QUESTI(~ :  Most of the p r o ~  ~ have m e n U o ~  s e e =  to be 

d i rec ted  to a rathe~ U m ~  eJ'ea and end up with m e t e  or  l e s s  doetorlng 

up of a portion of the present system..  Is any work being done now on 

overaU system ~elr~, or= making r ad i ca l  ~ in our  to_=deUce 

system ? 

DR. B ~ I ~ K Y ;  ~1;~-~w~1~ tay is ~, fond hope that ! have. that 

~ e  day we wfl! be able-~o sponsor  someth ing  of that  sm.t .  About 

18 months  a g o - ' - ~ l o ~ r ,  now--we p repared  a proposed study program 

wh/eh said in essence ~hat the "~rhole concept o( |otrLsUes has to be 

$1 

' \  



teevatuated from scratch, even th~ we cont/nue to take care of 

our cm-rent tootles m t ~ ;  that we can't plan for missile support 

and what have you in the t t t t m  as  ~f we a t e  ~ g  for  the s t tppo~ 

of clothing and rood and spar1 parts as we have in the p u t ;  and 

a complete evalua~ is required. 

I needn't t e l l  you that Ufls stelm on the teee og a lot o f .  shJtl| we 

say  ? vested in t e res t s ,  and so fa r  we have not succeeded in mlder tak~g  

such  a study, l ~ l y  think that a study of ttmt so r t  emmtua~y is 

necessax 'y.  

COLONEL BUCKNER: What is  the latest dope ~,~ the s ing le  s e r v i c e  

ot m  p;y 

DR. ~ Q D S K Y :  You see ,  Jean,  I have gotten into rmms~rch. I 

don't  have to wor ry  about p ~ b t e m s  of that so r t  any m o r e .  Tha t ' s  a 

broad q~msUon. You get in t roubte i f  you don't  a~wm~- it f i l l iP, so  r m  

g ~  to ta lk  stowty. As f a r  a s  i know, the re  is  no. s ingle  s e r v i c e  of 

supply which wtU come from tim Em~cmUve ~ e n t  i t se l f .  As you 

~ l y  know- - I  thank you had a couple o f  tectttres on i t  in the Must 

few ,,~, before year vaeatton--t~ single manager paaa has been 

e~ended, and t h ~  has crea ted  some  subrmnt taUy new and pre t ty  

impor tan t  s lng le  m a n a g e r s .  This  is  not a n~ove toward a s ingte  s e r v i c e  

of suppty.  The s lng le  m a n a g e r  plan was pred/eatedo actmdAy, cm uUl- 

/ s ing  the e x / s t l a f  fac t t l t /es .  It does, however,  in m y  mind.  r a t s e  the 

question: Hew fa r  can you go w/th th is  ? This  qmmtion I don' t  be l ieve  

has  been reso lved  as  yet .  But I th/nk that,  a~ f a r  as  the ExecuUve Branch  



is  eoncerned~tltm.e is cemaLnly no inclination for  a fourth ses-vlc~e or  

for a stnL4e se rv ice  a t  s ~ V .  

As fa r  as the L~gishttive Branch is  cm~Ir-rned, there  Isntt a 

Con~s-ess. parUeulas-ty in an election year .  that c k ~ n ' t / n t r o d u e e  

leglmlatlo~ r ~  the establ ishment  ~ that. I am not one who wIU 

~ c t  what mIBht happen in an elmctlon yes¢. 

CA/'T'-~II~ SMITH: I wetl r e m e m b e r  th ree  ymsrs ago. when 

Co|or~l Buekner and D r .  ~ k y  we~-e students hess .  that a n~u~ber 

or people, including Nate0 went around in c i rc les  on this subject.  

single s e z ~ c e  of suppty. 

DR. Brodsky. thank yoa very  much for cos~In~ down again to 

the I n d u t r i a l  Colle~e and ~ving  us your' ~ h t s  on Io~Imties rmaearch. 

This is very  milch appreciated by al l  of us.  Thank you. 
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