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The Over-All Situation. 

The m l l i t a r y  research and development program of the United S ta tes ,  

after a year  of e f fo r t  on the par t  of the Jo in t  Research and Development 

Board and a second-year's contribution by the Research and Development 

Board, presents some cause for sa t i s fac t ion .  This is par t icu lar ly  true 

if the picture  is brought into comparison with the immediate postwar 

s i tua t ion  and even with the s i tua t ion  as it waa during World W a r  11. 

But from the standpoint of over-all  progress toward true unif icat ion 

and toward the attainment of the ult imate obJeotlves, much remains t o  be 

accomplished. To those most intimately assooiated with the Research 

and Development Board the r a t e  of progress i a  cause for dissat isfact ion.  

T h i s  r ac t  i n  i t s e l f ,  however, can have a salutary e f fec t  if it points 

up the reason8 f o r  unsatisfactory progress and suggests possible 

solutions.  

The Credit Side of the Ledger. 

On the posit ive side, the current research and development program 

of the three Departments are  vigorous and enthueiastia.  There has been 

recognition a t  high levels  of the important interact ion of research and 

st rategy.  

implications of s c i en t i f i c  innovations; and Congress has approved large 

The'public 8881118 al ive,  even if apprehensively 80, t o  the 

j: 

appropriation8 f o r  active endeavor i n  mi l i ta ry  research. The l imiting 

f ac to r  i n  the opinion of many is not money, f o r  once, but the number of b/' - --- 
avai lable  people with adequate t ra in ing  ~ ~ and - s k i l l s  t o  ..-. do - the ..~ job. _- - 
I n  re turn  f o r  a dol la r  investment i n  the neighborhood of a half b i l l i o n  

~ 
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dollars, the  United S t a t e s  has, 80 f a r  as can.be determined, a fa i r  margin 

of superiority In prac t ica l ly  every technlcel area of weapon development. 

If the research and development ~mgram of any one Department ie examtnd 

by i t ee l f ,  there can be only  praiae f o r  the broad at tack on the various 

problem and the energy with which the varioue investigatione and develop- 

ments are carr ied fornard. 

The Debit Side of the Ledger. 

When current a c t i v i t i e s  are scrut inized from the viewpoint of a 

national program aa distinguished from individual programs of the three 

mil i tary Departments, however, it becomes obvious Immediately t h a t  there 

remains much t o  be desired, 

s e a r c h - a d  development, such as the RIiE i s  required by law to formulate, 

The unified and integrated program of re- 

has not yet  been at ta ined;  and it is  becoming increasingly apparent that 

suoh a program is not l i ke ly  t o  be achieved without extensive a l t e r a t tom 

i n  the Board mechanism. 

Recommendations for Improvement, 

In order t o  e l i d ' k t e  the d i f f l c u l t i e a  of the current s i tua t ion ,  

the following apecif ic  s teps  should be taken as rapidly as possible: 

(1) The mi l i ta ry  members of the Research and Development Board 

staff should be fu r the r  encoura&ed t o  regard themaelves i n  relationship 

t o  the RIB organization 88 technloally expert inbividuala, operqtitlng on 

the premise that the over-all  obJective takes precedence over the more 

l imited plans and pmgrama of the several departments. 

(2) The mope of the  Board's authori ty  should be extended t o  

give It a voice i n  controll ing a p a r t  of the  research and develo&mt 

, .e:..., 

'budgets of the three Departments i n  order t o  make possible sh i f t s  of 

emphasis i n  the i n t e r e s t  of nation81 security.  

-2- 
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- 
(3) O l d  l i ne  budgetary and accounting pract ices  within the three 

Departments should be c r i t i c a l l y  reviewed and revised t o  permit in te r -  

departmental uniformity and r e a l i s t i c  treatment of the  portions con- 

cerned with research and development funds. 

(4) Greater e f f o r t  should be expended upon establishment of 

standard nomenclature within the three Services and standardized methods 

of reporting so that greater understanding of mutual prublema can be 

achieved, and progress toward a mutual objective considered in  terms of 

a contrnon denominator; 

Conclusion. 

It i s  recognized that within the presentlUB structure there is 

much room f o r  improvement in administrative pract ices  a d  in operations. :&I,$:;::: 

This observation applies,  equally t o  the committees and t o  the secre- 

tariat. 

s teps  taken t o  e f f ec t  r e f o m ,  

because it is  f e l t  that a repo r t  which may go forward t o  tb Secretary 

of Defense should focus his a t ten t ion  on only those problems which are 

These areas of wealmess are being recognized and named and 

They are omitted from t h i s  paper only 

incapable of solution within the  existing framework of .the RDB. 
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2. ORGANIZING TEE RUB 

General Statement. 

In the decade of the  second Uorld U a r  and i ts  aftermath, research 

and development have emergad from the seclusion of campus and i n d u s t r i a l  

laboratory and become an issue of nat ional  importance. 

expansion of s c i en t i f i c  e f f o r t  has received its impetus largely from 

Government support. 

t h a t  the Government is  spending 20 times as much f o r  research and develop- 

ment 8s it did in 1940. 

the Government vag spending 30 tEws the amount of 1940 obligations is not 

so grea t  as might be expected. 

T h i s  remarkable 

A n  analysis  of fiscal  year 1948 obligations shove 

The decline from the a l l - t b  peak in  1946 when 

. 
It i s  s igni f icant  also t h a t  the total funds 

being spent by the National Mil i tary Establiahment and the Atomic Energy 

Commission i n  1948 represent approximately 50 per  cent of the nat ional  

t o t a l  f o r  Government-eponstired and independent academic and i ndus t r i a l  

research. 

The scale of Government par t ic ipa t ion  in research, and p a r t i c & r l y  

the emphasis on mil i ta ry  research, very properly raises the question as t o  

what planning is behind the funds being expended and w h a t  kinds of coordi- 

nation and determination are  being mde t o  Insure the maximum effectiveness 

of t h i e  gigantic effor t .  

The answer as Par as the National Mil i tary Establishment i a  concerned 

i s  t o  be found i n  the Research and Development Board which was created by 

the National Security Act of 1947 t o  be a p a r t  of the National Mil i tary 

Establishment,with over-al l  resprmaibil i ty f o r  the formulation of the 

mil i tary research and development program. 

- 
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Background of the RDB. 

The new Board, which entered on i t s  o f f i c i a l  existence on 70 September 

1947 when the Chairman, D r .  Vannevar Bush, took the oath of off ice ,  

assumed i ts  respons ib i l i t i es  with i t s  organizational pat tern a l r eady .  

established. Its pr inc ipa l  operating arm8 were staffed, and it had a 

yea r  and a half of experience behind it, as the Jo in t  Research and Develop- 

ment Board, which had functioned since 6 June 1946 under char ter  f r o m  the 

Secretar ies  of  War and Navy. 

the acquis i t ion of basic  information regarding the research and development 

programs of the Servichs, and some pmgreae had been made i n  the coordira- 

t i o n  of those program8 and in  the elimination of gaps and duplication. 

Considerable headway had been made also i n  

The dut ies  and re6ponaibi l i t ies  of the  new Board were considerably 

broadened under the National Securi ty  A c t  of 1 9 7 ,  however; and, in 

addition t o  the coordinating and al locat ing functions, the Board was 

charged with the responsibi l i ty  of preparing a complete, integrated program 

of research and development f o r  mil i tary purposes and of akvieing the 

Jo in t  Chiefs of Staff regarding the interact ion of research and develop- 

ment w i t h  s trategy. 

On 18 December 1947 the Secretary of Defense signed a d i rec t ive  t o  the 

Research and Development Board under the terms of the National Security 

A c t  of 1947 spe l l ing  out  i n  d e t a i l  w h a t  i t s  dut ies  and functions were t o  

be and delegating broad authority t o  it. 

Organization of the Board. 

I n  accordance with provisions of the A c t ,  the Board is composed of a 

Chairman appointed f r o m  c i v i l i a n  l i fe -by  the President and t w o  representa- 

t i ves  each from the  departments of the Army, Navy, and A i r  Force, t o  be 

designated by the secretaries of their respective departments. 



General Jacob L. BSvers, Chief of the Army Field Forces, and Major General 

Henry 9. Aurand,’ d i rec tor  of the Research and Development Division, wem 

nmwd by the Secretary of the Army. A d m i r a l  D e X i t t  C .  Ramaey,2 vice chief 

of Naval Operations, and Rear Admiral Paul F. Lee,2 d i rec tor  of the Office 

of Naval Research, were named by the Secretary of the Navy. 

Joseph T. McPJarney, commanding general of the Wright-Patteraon hir  Force 

Base, and Major General La C,. Craigie, d i rec tor  of Reeearch and Develop- 

ment i n  the Office of the Deputy C h y e f  of Staff  f o r  Materiel, UXAF Head- 

quarters,  were named by the  Secretary of the A& Force. 

General 

The newly consti tuted Board held its first meeting, which warn the 

ten th  meeting in  the Jo in t  Research and Development Board sequence, 

19 December 1947, a t  the Pentagon. The Board accepted the credentials of 

the Chairman and members and named Dr, L. R. Hsfstad, ,%xecutive Secretary. 

A s  provided f o r  in the terma of i ts  direct ive,  the Board formulated i t s  

o m  rules of organization and procedure which w e r e  adopted a t  the initial 

meting. 

The Board performa a dual function i n  t h a t  (1) it serve8 as an 

advisory body t o  the Secretary of Defense and the Joint  Chiefs of Staff 

-on research and development matters as they a f f ec t  the nat ional  defense, 

and (2) it surveys and analyzes the research and development program of 

the three Services and makes recommendations looking toward a completely 

integrated and balanced program, free of gaps and undesirable duplication. 

kucceeded by Major General Anthony C.  McAuliffe, deputy d i rec tor  
for research arrd development, Logistics Division, General Staff. 

%Succeeded by Vice A d m i r a l  Earl Watkina M i l l s ,  chief of the Bureau 
of Ships and Pice A d m i r a l  John Dale Price,  deputy chief of Naval Opera- 
t iona ( A i r )  
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The Committeea and Panels. 

The Board operates principally through i ts  committees. As of 

30 September 1947, the following commlttaes had been established and wem 

i n  operation: 

Exploration, Geophysical Sciences, Guided Missiles, Human Resources and 

the Panel on Petroleum. During the f i sca l  year 1948 the following ccm- 

d t t e e s  were addeb t o  the Board structure: 

Sciences, the Committee on Ordnance, the  Committee onMedica1 Sciences, 

Aeronautics, Atomic Energy, Electronics, Geographical 

the Committee on Basic Physical 

the C o d t t e e  on Navipt ian,  the Special  Committee on Technical Informa- 

t ion ,  the Ad Hoc C o d t b e  on Sc ien t i f i c  and S p t h e t i o  Analysis, and the 

Committee on Plana f o r  Mobilizing Science. 

the  functions of the  Mili tary Liaison Comkittee and the O o d t t e e  on 

Atomic Energy of the Research and Development Board, it was decided t o  

const i tute  the M i l i t a r y  Liaison Committee, augmented with c iv i l i an  membera, 

as a committee of the  RDB. 

Because of the overlap between 

The committees are composed of top-ranking c iv i l i an  so ien t i s t s  and 

A m y ,  Navy, and A i r  Force of f icers ,  usually of general and flag rank. The 

committee chairmsn and members serve on a part-time basis,  maintaining 

t h e i r  regular a f f i l i a t i o n s  while serving the Board. 

For convenience, many of the cqmmitteee have organized panels cover- 

ing  various aspects of the f i e l d s  of interest, and these i n  turn  have 

formed sqbpbels  and working groups. 

working groups is drawn f r o m  industrial and academic sc i en t i f i c  i n s t i t u -  

t ions,  from the three Services, and from other Bpvesnmant agencies. 

Membership of committees, panels, and 

Thme 
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people bring l n t o  the Board exteneFPa.and Jraluahle lnfonastlon regarding 

progress and developments i n  t h e i r  respective f i e lds .  Much coordination 

i s  achieved a t  the working level through detai led presentation and 

discussion of plana, projects,  and prnpame which enable representatives 

of the Services t o  become anare.of w h a t  is eoing on in laboratories othqr 

than t h e i r  own. In many instances, the awareness so created obviatea the 

necessity f o r  deciding a t  a higher l e v e l u i t h l n  the Board nhere a 

par t icu lar  project should be allocated. 

The Secretar ia t .  

The Secretar ia t  comprisee.the full-time permanent staff of the RDB. 

It I s  made up of the Board SecMtariat ,  nhich executes and lqlements  the 

actiona of the Board and furnishes administrative and housekeeping aem- 

ices, and the committee secre ta r ia t s ,  which prepare Wnda and minutes 

f o r  committee meetings, a s s l s t  i n  the preparation of  sports and special  

s tudies ,  and otherwise provide supporting administrative and c l e r i c a l  

. 

services f o r  committee ac t iv i t lea .  

The Board Secre tmia t  is headed by the Executive Secretary and hls 

deputy; Amty, Navy, and A i r  Force Secretar ies  (of flag or  general rank) ; 

and the directora of the Planning and P r o p a w  Divisicna, 

small supporting staff of administrative and c l e r i c a l  peraonnal. 

c o d a t e e  secre ta r ia t s  consist  of an.executive director ,  Army, Navy, and 

A i r  Force secretar ies ,  technical aides i n  accordance with the volume of the 

T h e r e  i s  a 

The 

work, ana administrative and c le r i ca l  personnel 88 needed. 
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3 .  PROGKESS IN SOLYING MAJOR PROBIENS . 

. 

The major tasks assigned to the Research and Development Board by 

Section 214 of the National Security Act of 1947 are: 

complete and integrated plen of research and development f o r  m i l i t a r y  

purposes; (2) t o  advise with regard to trends i n  sc i en t i f i c  research 

relating to national securi ty  and the measures necessary t o  assure con- 

tinued and increasing progress; (3) t o  recommend masures  of coordination 

of research and developnvsnt among the Mil i tary Departments and allocation 

among them of reaponaibi l i t ies  f o r  specif ic  programs of jo in t  i n t e re s t ;  

(4)  t o  formulate policy for the National Mil i tary Establishment i n  connac- 

t i on  with research and development matters involving agencies outside t h e  

National M i l i t a r y  Hstablishxwnt: ( 5 )  t o  consider the interact ion of re- 

search and development and strategy and t o  advise the Jo in t  Chiefs of Staff 

i n  connection therewith; and (6) t o  perform such other dut ies  as the 

Secretary of Defense may d i rec t .  

(1) t o  prepare a 

The Secretary of Defense amplified this  basic  mission i n  the Directive 

which he issued t o  the Board on 18 December 1947 and directed tha t  the RDB 

a c t  for the Office of the Secretary of Defense on a l l  research and develop- 

ment matters except those involving major policy. 

The most important continuing responsibi l i ty  of' the RIB i s  the 

preparation of a complete and integrated program of reaearch and develop- 

ment f o r  the National Mili tary Establishment. This program is s ta ted 

i n  t e r n  of mil i tary objectives t o  be attained, general technical char- 

a c t e r i s t i c s  of equipments f o r  fu tu re  weapon systems that can meet those 

ob ject ives ,  time scales,  and necessary p r i o r i t i e s  f o r  equipmenta for 

-9- 



future weapons systems. 

light of which the numerous individual programs and projecte of the 

Armed Services can be evaluated. 

and revised periodically--at l e a s t  once a year--in order that It w i l l  

be r e a l i s t i c  i n  t e r m  of changes i n  s t r a t eg ic  plans 'apd advances i n  

research and development knowledge and techniques. 

I n  other word@, it is an over-all  p l a r r in  the 

This plan i s  reviewed continuously 

Tied i n  with the integrated plan is the review of military research 

and development p r o w  to determine whether (1) they f i t  into the over- 

a l l  plan; (2) all par t s  of the over-al l  plan are being covered by adequate 

programs o r  pmjecta;  and (3) there is undesirable duplication % programs 

and projects. In addition, this review e n t a i l s  a determination bf the 

balance of effort t o  be placed on a par t icu lar  f i e l d  relative t o  other 

f ields of military reeearch and development. 

Information Required f o r  C a r r y i n g  out Mission. 

I n  order that it may have an adequate background against which t o  

prepare over-all  plana and t o  review the programs, f a c i l i t y  and project 

proposals of the Mili tary Departments, the RIIB has found it necessary t o  

accumulate a large amount of data which had never before been cen tk l i zed .  

Projects: The first requirement w a s  comprehensive i n f o m t l o n  on 

I n  order that uniform information 

- *  

each project of the three Services. 

could be acquired, the RIIB devised a form, and, after coordination w i t h  

the M i l i t a r y  Departments, it was adopted f o r  uae by the Services i n  re- 

porting project information. 

them project cards w e r e  received and reviewed by the FUB and forwarded 

f o r  purposes of coordination t o  committees having primary and secondarg 

in te res t s .  I n  addition, the standard REd pro jec t  technical progress 

reports received from the M i l i t a r y  Departments were reviewed and routed 

During the year, approximately 18,000 of 
7 
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t o  the cognizant committees. 

information was received, approximately>,OOO have been completed, can- 

cel led,  or  superseded, leav ing  approximately 

pro jec ts  which m u s t  be cbordinated by the RDB. 

O f  the t o t a l  number of projec ts  on yhich 
6 

O n e  of the most useful tools  developed i s  the subject c l a s s i f i ca t ion  

system by which information on a l l  pro jec ts  i n  a given c l a s s  may be secured 

promptly. I n  the gar ly  days of the JRDB a c lass i f ica t ion  system was s e t  

up to assist i n  searching and organizing pro jec t  information by subject. 

This system, which was based in  part  on the Universal Decimal System and 

i n  p ~ r t  on other s y ~ t e m ~  used f o r  c l a s s i f i ca t ion  of s c i en t i f i c  informa- 

t ion,  proved unsatisfactory.  Therefore, during the pas t  year, t p e  en t i r e  

.-,<,., ...... ,,.,,:.. .>> problem was reviewed, and as a r e s u l t  a new system was establlshed for the 

subject coding of project  cards 80 t h a t  they may be f i l e d  by c l a s s  and .L 

subclass, and a revisable index w a s  a l so  prepared. 

Fac i l i t i e s :  A second type of data  needed is information regarding 

the research and development f a c i l i t i e s  owned or operated by the Services. 

A survey of exis t ing  f a c i l i t i e s  of the Mil i tary Department8 WBE made, and 

data  on these have been catalogued according t o  name of - the  f a c i l i t y ,  

v-5 i 
s 

+:o< 

geographical location, t h e  cognizant Service,  and capabi l i t i es  i n  the 

several  f i e l d s  of research and development. 

Intell igence: Adequate intel l igence on foreign research and develop- 

ment, including s igni f icant  trends, is a l so  exceedingly important i n  

order that the RDB may measure the adequacy of our program against  what 

foreign powers are doing and EO that  ample provision may be made f o r  

countering poten t ia l  enemy weapons. 

received only i n  random areas, and complete coverage is yet  t o  be obtained, 

Information of this  tgpe has been, 

-11- 



. 

Telhnidal Information: 

being published on a l l  subjects i n  a l l  par t s  of the world poses a problem 

of such complexity that it has. become, in i tself ,  a project requiring 

quch study and research f o r  its ultimate solution. In r e c o p i t i o n  of 

the pertinence of the problem of receiving and assimilating a l l  scien- 

t i f i c  data of actual  o r  po ten t ia l  usefulness t o  the mili tary,  represen- 

t a t i ves  of the various agencies of the National Mili tary Establisbment 

met at the Library of Congress i n  November 1947 t o  consider waye and 

means of dealing with this problem, and, a f t e r  thorough discuseion, 

recommended that the RIIB assume cognizance of the problem f o r  the M i l l -  

The vast  body of sc i en t i f i c  data constantly 

, 

t a ry  Establishment. 

Committee on Technical Information t o  coordinate f o r  the National Mili- 

The Board approved the establishment of the Special  

, t a r y  Establishment such matters as sc i en t i f i c  nomenclature, document 

publication and dis t r ibut ion,  abstract ing and abstract  journals, 

c lass i f  ication and in&&, and other documentation problem re l a t ing  

t o  sc i en t i f i c  research information. - 
A t  the first meeting of the CoRunlttee on 1September 1948, it was 

decided t h a t  the first necessity was a r e a l i s t i c  inventory of the tech- 

n i ca l  informiation a c t i v i t i e s  already operating within the various bureaus 

and commands of the M i l i t a r y  Establishment. The members f r o m  the M i l i -  

t a ry  bepartmnts have agreed t o  conduct a survey and report  i n  de t a i l  on 

these ac t iv i t i e s .  

interchange of research results between the IME and the Atomic Energy 

Co&ission t o  devise new methods of disseminating technical informa- 

Working g r o u p ~  were established t o  develop improved 

t i on  among sc i en t i s t s  associated w i t h  mi l i ta ry  research and development 

pro jec t a  . 

-12- 



Policies  for ,  Review and Allocation of Programs, Projects  and F a c i l i t i e s .  

To guide the committees and sec re t a r i a t  of the Board, as well as the 

Mili tary Departments, the  Board established pol ic ies  f o r  review of programs, 

projects,  and f a c i l i t i e s ,  and for the al locat ion of programs of j o in t  

in te res t .  

The first policy requires t h a t  a l l  proposals f o r  programe, projects,  

o r  fac i l i t i es ,  when presented by the Mil i tary Departmnts to the Board f o r  

action, be accompanied by evidence of (1) need f o r  action, (2) coordina- 

t ion,  and ( 3 )  evaluation. The c r i t e r i a  established a0 jus t i f ica t ion  of 

the need for  action are (1) mil i tary necessity o r  (2) the need t o  estab- 

l i s h  or maintain a margin of superior i ty  in a specific f i e l d  re la ted  t o  

the national security.  Mil i tary necessity implies the necessity, o r  

des i rab i l i ty ,  of being able t o  perform, by a foreseeable date, a specified 

type of operation beyond the capabi l i t iea  of existing weapons. The main- 

tenance of a safe -gin i n  the general s k i l l ,  knowledge, and pract ice  i n  

those fields of technology which contribute In a major way t o  the qual i ty  

of weapons and t e c M q u e s  of warfare is a necessary elernent of national 

security.  Coordination amang the three Services should be accomplished 

before the proposal is sent to the RDB; however, the committees are re -  

sponsible f o r  assuring tha t  such coordination has been accomplished, t h a t  

unwarranted duplication and program gaps are eliminated, and that a u n i -  

t a ry  program is produced. 

evaluate p r o p m e  and projects  t o  determine t h e i r  re la t ion  t o  the i n t s -  

grated plan. 

ac t iv i ty  i n  question is necessary i n  a t ta in ing  the objectives of the 

f i e l d  and whether it is sound i n  nature, extent,  and cost. On the bas is  

- 

I n  addition, the committees are required to. 

This means that they must report  the degree t o  which the 
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of these f ac t s ,  the Board w i l l  determine the balance of emphasis t o  be 

placed on the par t icu lar  f i e l d  r e l a t ive  $Q other f i e l d s  of m i l i t a r y  

research and development. 

t i o n  of the relationship of research and development to other phases of 

the mi l i t a ry  effort. 

The Board also par t ic ipa tes  i n  the determina- 

The ESCOIX~ policy, which eupplementa the foregoing policy, defines 

the terms research and developnemt establishment, research and development 

f a c i l i t y ,  and supporting u t i l i t y  and provides t h a t  the Board w i l l  review 

and finally paas on the  necessity f o r  additional Service research and 

development f a c i l i t i e s  exceeding a cer ta in  minimum cost, the Services t o  

report  to the Board, for  informatton purposes, pmpoaed expenditurea for 

all other f a c i l i t i e s  of consequence. 

The expectation is t h a t  thi8 policy will l%sUlt in the  maXimUm u t i l i -  

zation by the three Services of needed faci l i t ies--such as the White Sands 

Pmvlng Ground, qquier Sigual Laboratory, N a v a l  A i r  Missile T e s t  Center-- 

with a rainhum of expenditure of government funds. 

since laboratory and t e a t  f a c i l i t i e s  with t h e i r  attendant administrative, 

l og i s t i c ,  maintenance, land supporting u t i l i t i e s ,  and community a c t i v i t i e s  

are one of the largest expenditures arising out of research needs. 

T h i s  is bpor t an t ,  

Where a program is of common concem to  more  than one Department, if 

al locat ion of reaponsibll i ty t o  a singls Departmnt is undesirable or 

premature, the Board will, upon advice of the  apprwpriate committees, 

.. .... L .  . ,:.., .,. 

subdivide the program i n t o  par t s ,  assign responsibility for each pa r t  t o  

a Department, which i n  turn i s  re&onsible f o r  adequate interchange of 

technical information, and marhum Joint u t i l i za t ion  of f a c i l i t i e s  as may 

be indicated. In the case of programs which are  the.concern of more  than 
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one Department, but  in which one of the Departments has a predominant 

in te res t ,  the Board w i l l  a l locate  primary responsibil i ty ta t h a t  Depart- 

ment. 

Acconiplishments i n  Specific Areas. 

In addition to the col lect ion and organization of information and the 

establishmsnt of pol ic ies  t o  implement its operation, the Board has carr ied 

out its mission in specifio areas. 

the present time include: 

Those of which mention can be made at 

Interim Plan and Program Review: 

it was not possible t o  prepare a complete, integrated plan fo r  military 

research and development. However, an interim plan was prepared which 

has served as a guide pending completion of an over-all  plan. 

mittees prepared program - reports placing i n  proper perspective the acoom- 

p l i s h n t s  of the fiscal yea r  1948, t h e  programs f o r  1949, and the 

proposals f o r  f i s c a l  year 1950. 

During i t s  first year of operation 

:..:::::%? The com- 

Exchange of Information: Considerable exchange of information among 

the Mili tary Departments w i t h  respect to  prograw and specif ic  projects  

t a b s  place among representatives of the three Services, vho are members 

of RUB agencies and off ices ,  through regular meetings and informal discus- 

sion. Also, several  committees, notably the Conunittee on Electronics and 

the Committee on Human Resources, have arranged ser ies  of symposiums and 

special  conferences f o r  the discussion of work being carried out i n  

par t icu lar  areaB. 

project  information t o  the other two Services concurrently with i t s  

transmission t o  the RTlB is the one formal device the Board has established 

t o  discharge i ts  responsibi l i ty  f o r  effect ing exchange of information among 

The requirement that eachService forward copies of 

the Departments. 
-1>- 
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-lee of Coordination and Allocation: 

uni tary plsn and AEDC: Among the major propama and f a c i l i t i e s  

which the has COOrdhbd  the U n i t q  P h  for R T l n s E d C  

Supersonic H i n d  Tunnels,  88 proposed J O b t b  by the RACA and the Armed 

services,  and tbe A i r  Engineer- Sevelopmsnt Center, as pmposed by the 

A i r  Force. 

Unitary plan. ~ s s e d  won studies m~de try the Comaittee on Aeronautics, 

t h s  Board approved the e x p e a t u r e  of f i s c a l  year 1949 funds f o r  design 

d initial construction of cer ta in  facilities f o r  the AEDa a d  recom- 

msnded EUbmieSiOn to the Bureau of the B W e t  by tb A i r  pome Of a 

The w i n d  tunnel f a c i l i t i e s  of the ABCC are inoluded i n  the 

repmat for funas t o  establish the AEDc and to provide tb service 

f a c i l i t i e a  and housing necesaarg t o  support the t e a t  f a c i l i t i e s .  

Immediate construction for 8 working t-18 and 13 tunnels for research 

t ra in ing  to be located at educational i n s t i t u t ions  WXJ recammanded by the 

Board as the initial aotlon on coordination of the U n i t m y  Plan. 

The 

Quartermeeter Corps dbora tory :  Xith rem to a proposal of 

7 
j %  

JL“ a, 

v” the Quartermaster Corps far a research and development laboratory directed 

t o w  providing &equate clothing, supplies, m x ~  equipment to the p e r s o m i  

of the A m d  Forces, the Board found tbt the proposed f a c i l l t y  did not 

duplicate existing f a c i l i t i e s ,  e i t he r  Government-owned o r  industr ia l ,  

recommended that enablfng leg is la t ion  for this laboratorg be obtained arrd 

t h a t  the laboratory be considered 8,laboratory of the Anned Services. 

“7 

- 
Geophysical Sciences: A s  a result of studies and recommends- 

t lons  of the Comittee on Geophysical Sciences, the RDB allocated a joint 

p r o w  for @?PbyfliCd research in the  Aleutians to the Unitad s+&a 
Geological Survey, to be supported by funds apecifically appmpriated for  

this P W o s e  to the Departments Of the Army, Navy, Air Force, and 



United States Geological Survey. Formerly, t h i s  project  was carr ied out 

by the USGS i n  cooperation with the Army. 

by t h i e  Committee, the RIrB also requested the Armg and the Air Force t o  

undertake at the e a r l i e s t  p rac t ica l  date a program of research on wave 

On the  bas i s  of recormendations 

p rqaga t ion  over a rc t i c  paths and calleB the a t ten t ion  of these Departments 

t o  the importance of developing electronic methods for geodetic control,  

Electronics: In  l i n e  with the policy of standardizing equipment 

f o r  use by the several  Services, i n  so far as practicable,  and of 'elimi- 

nating duplication of research and development effort ,  the msponaibl l i ty  

for t$e development of ground-based e lec tmnic  countermeasures equlpment 

f o r  the Army and the Air Force has been allocated t.0 the Signal Corps on 

the bas i s  of agreements effected by the Committee on Electronice. 

Committee a lso  ha^ coordinated developments i n  ultra-high frequency 

communications ekuipment that may be used e i t h e r  by the A i r  Force or the 

Iiavg . 

The 

. 
Guided Missiles: The Earth S a t e l l i t e  Vehicle Program, which 

was being carried out independently by each Mil i tary Service, waa 

assignsd to the Committee on Guided Missiles for coorclinatlon. TO pmvide 

an integrated program with resu l tan t  elimination of  duplication, t he  

Committee reconmrsnded that current e f f o r t  i n  t h i a  f i e l d  be limlted to 

studies  and component designs; well-defined areas of such research have 

been allocated t o  each of the three Mili tary Eep&nts. 

c 

With a view t o  the preparation of recomolendatione on the fu ture  direc- 

t ion  of  an over-all nationelguided-missilea program, the Technical 

Evaluation Group of the Committee on Guided M i B B i l e 8  hae undertaken to 

survey and report on the ac t iv i ty  a t  each of the apprcximstely 25 major 



missile contractors. This Group has presented its f i r s t  se t  of recom- 

mendations regarding the national p r o m ,  which, if adopted, w i l l  r e su l t  

i n  the cancellation of BOB projects  i n  t h i s  f i e l d  and a change in  the 

re la t ive  emphasis of others. 

.' 

A s  a resu l t  of a study of guided-missile t e a t  ranges, uhich wag made 

by the Comnittee, (1) an integrated test-range program now exists which 

provides for the work load t o  be concentrated a t  four existing ranges; 

( 2 )  the capabi l i t ies  of the various t e a t  ranges have been established; 

and (3) the principle has been accepted that a l l  ranges qre available 

t o  a l l  Departmsnts. 

BUmn Resources: The Committee on Humen Resource6 ha6 recom- 

mended that an inter-Departmntal coordinating agency be established f o r  

planning program of joint in te res t  and f o r  monitoring ouch d i s t inc t ly  

inter-Service projects as: population standards on psychological and 

physical t r a i t s ;  t ecMquea  of rapid aesesament of psychological and 

physical character is t ics  i n  the event of rapid mobilization; 'research on 

sc i en t i f i c  and technical personnel; s t ra teg ic  planning and intell igence; 

baaic research on problems of common in te res t .  The C o d t t e e  ha8 collab- 

orate3 with the Munitions Board's Steering Committee on Manpower Repuire- 

mente Methods on the problem of securing uniform descriptions of jobs and 

t h e i r  human reguiremnte on the p a r t  of a l l  three S e n i c e s  and, also, of 

describing the relationehip of mi l i ta ry  t o  c lv i l i an  jobs. Such W o n k -  

t i o n  i e  e a s m t i a l  t o  the resolution of conf l ic t s  between the t h r e e  Services 

------ 

over t h e i r  manpower requirenmnts. 

Geographical Exploration: Sc ien t i f ic  program f o r  two expedi- 

t ions  north of Alaske. were planned for the Strategic  A i r  Command, and sir 
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other proposed expeditions advanced by non-Service sponsors were appraised 

by the Committee on Geographical Exploration. A s  a result of these lat ter 

expeditions, the Services expect to gain useful information regarding such 

little-known areas as the Yukon, Ungava, northern and central Alaska, 

cen t ra l  Africa, and southern Arabia. 

Policy Involving Outside Agencies: One of the most important W 

recommendations t o  be effectuated during the year was the establishment 

of the A i r  Navigation Development Board by jo in t  agreement between the 

Secretary of Defense and the Secretary of Commerce. This recommendation 

was par t  of an over-all  report3 mad$ by an Ad Hoc Committee on Naviga- 

t ion.  

Other matters affecting-outstde agencies, i n  addition t o  the Unitary 

Plan for Transsonic and Supersonic Wind Tunnels which has been discussed 

i n  the foregoing section, were the request t o  the Weather Bureau, based 

on findings by the  Committee on Geophysical Sciences, that the northern 

Hemisphere C h a r t s  be brought up-to-date and kept current and that ways 

and means of es tabl ishing f ive  aerological s ta t ions  i n  given areas be 

recommended. I n  addition, the Committees and the RIB Secretar ia t  studied 

pending leg is la t ion  and made recommendations t o  the Secretary of Defense 

i n  connection with formulation of Mili tary E s t a b l i s b n t  po l ic ies  and 

views with respect .to such leg is la t ion .  

Advice t o  Jo in t  Chiefs of S ta f f :  In carrying out i t s  direct ive t o  

advise the Jo in t  Chiefs of S ta f f  regarding the interact ion of research and 

development and stmtegy, the RDB prepared and submitted technical estimates 

on weapons and countermeasures. 

..: ...,. , ~.. , ..*,* 

hav iga t ion  and National Security,  5 March 1948. 
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Upon the request of the Joint Map and Photo Committee, Jo in t  Intell igence 

Committee, f o r  select ion of analogous geographic areas t o  be used i n  t e s t ing  

the u t i l i t y  of photo interpretat ion keys as a method of gaining t e r r a in  

information on regions tha t  are presently inaccessible, a f u l l  report  was 

prepared by the Panel on Geographic Environment and t ransmitbd t o  the JMPC. 

In  addition, there vas forvarded t o  the JMPC a paper outlining map informa- 

t ion  requirements of the Committee on Geographical Exploration, in which 

the Cornittee recommended that strong support be given t o  the continued 

development of radar-scope photography and suggested that i n  establiehing 

mapping pr io r i t i e s ,  consideration be eiven t o  areae which are of poten t ia l  

mil i tary importance t o  the United States .  

On the basis  of a report prepared by the Panel on Radar of the Com- 

mittee on Electronics, the Chairman of the Board r e c o q d d e d  that a study 

be established in code ra t ion  with the Joint Communications Board, JCS, 

to  consider the over-all problem of air  defense requirements. 

Recommendations t o  Secretary of Defense: I n  view of the high cost  of 

.research and development, the Board has given serious consideration t o  the 

need f o r  evaluating weapone and weapons systems at  an e a r l i e r  stage than is 

now the case, and recommendations have been made t o  the Secretary of 

Defense in regard t o  the establishment within the Rational Mili tary Establish- 

meat of a Weapons System Evaluation Group. 

The C h a i r m a n  of the Board, joint1.y w i t h  the Chairman of the Munitions 

Board and the Director of the Jo in t  Staff, reconumnded t o  the Secretary 

of Defense that a review be made o f  the committee s t ructure  of the en t i r e  

National Mili tary Establishment t o  determine which of the present boards, 

committees, and panels are  unnecessary and should be abolished; w h a t  
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agencies are needed; and w h a t  authority, functions, and posit ion i n  the 

mME each should &ye. 

would con8erve the time of key mME personnel who, because of t h e i r  positions, 

serve on a number of NME committees. 

A resul tant  simplification of committee structure 

7 The Research and Dsvelopment Board held a special meeting to discuss 

the request of the Secretary of Defense for a recommendation regarding the 

scope and dietr ibut ion of the research and development program f o r  the RWi3 

f o r  the f i s c a l  year 1950. ,The Chairman and the  Army and Navy members 

w e e d  that approrimately the current rate of e f f o r t  on mili tary research 

and development 8hould.be maintained, but  the Air’Force members recom- 

menired that the rat8 should be increased. 

on the amount of funds t h a t  would be adequate to  maintain the current rate. 

( 

The Board was divided, also, 

With respect tu the  dis t r ibut ion of funda for the 1950 program, the - 
Board found t h a t  available information was insuf f ic ien t  t o  enable it to 

recomnd any s u b s t a n t i d  change in the  d is t r ibu t ion  of effort between the 

Departments, now approximately, i n  dol lars ,  20 per  cent Army, 40 per cent 

Navy, 40 per cent A i r  Force. 
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4. STATUS OT RFSEARCH AND IlEVELOPW IN THE MILITARi DXPARlMBTlTS 

F isca l  Aspects. 

For the pas t  several  y e a r s ,  the research and development e f f o r t  has 

been in excess of 500 million dollars.  

570 million dol lars  obligated f o r  the f i s c a l  year 1946, there was a marked 

drop f o r  the two succeeding years, 

year 1949, however, approximate the f i s c a l  year 1946 obligations. 

increase over 1948 obligations does not represent an anticipated increme 

in the magnitude of the current r e s e a z h  and development e f f o r t  but  i a  ' 

required to continue the current qate of e f f o r t  i n  view of the lower 

purchasing power of the  dol la r .  

Prom the peak of' approximately 

Estimated allocations f o r  the f i s c a l  

T h i s  

- 

The dis t r ibut ion of funds anrong the Services f o r  the f i s c a l  year 1949 

w i l l  be mughly x) per  cent, A=; 40 per  cent, navy; 40 per cent, ~ i r  

Force. 

be carr ied out in Service ins ta l la t ions ,  and the  remaining two-thirds 

On a monetary basis ,  approximately one-third of the program w i l l  

w i l l  be carried o u t  by i n d u s t r i a l  and academic contractors. 

line w i t h  the general policy t h a t  the Services w i l l  not duplicate re-  

search and developmnt f a o i l i t i e e  that are provided adequately by non- 

Governmental agencies. 

Current *gram. 

T h i ~  l e  in' 

When the research and development program of any one Department i s  

examined alone it seem evident that a broad attack is being made on the 

varlous~ problems and that the  various invyatigations and developments a re  

being carried forward energetically,  but  when the programs of the three 

Departments are examined in parallel it i s  apparent that appreciable 

improvements o r  desirable modificatioas should be made. . 
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As far as can be determined, the United States has a fair margin 

of superiority i n  prac t ica l ly  every technical area of weapon development. 

The f a c t  tha t  few instances of undesirable duplication have been un- 

covered, i s  owing, i n  some IpBasurs, t o  the informal coordination which has 

been.effected by mili tary representatives on the committee and panels of 

the Board. 

however, would require t h a t  some c m e n t  projects  be cu t  back severly, 

A t ru ly  integrated program of d l i t a r y  research and development, 

that new programs be in i t ia ted ,  and that emphasis be shif ted in  cer ta in  

areas. 

Ope ra t ions Anelys i 8. 

A salutary treng i n  mil i tary research and development is the exten- 

sion and strengthening of operations analysis research which was begun 

in isoiated f i e l d s  during World W a r  11. 

Warfare Operations Research Group established i n  1942 by the a id  of the 

Rational Defense Research Committee l ed  t o  the organization of operations 

!*:.a '1 
The success of the Antisubmarine 

. I  

analyais and evaluation groups within the three Servfces. The objective 

of these groups i s  t o  provide analyses f m m  an operational point of view 

of weapons and weapon requirements which w i l l  indicate the probable 

c r i t i c a l  l imitat ions of instruments of w a r  as yet undeveloped and if train- 

ing problem which may be expected when new item of equipment are placed- 

in operation by the Services. 

groups are the comparative over-all costs  of various methods of waging 

w a r f a r e ;  the r e l a t ive  V a l u e  of short-range guided missiles, free rockets, 

&amplea of investi&ations made by these 
/ 

and artillery; the  application of the pr inciples  of biomechanics t o  equip- 

ment design. 
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Basic Research. 

Because of the nature of mili tary research and development, the major 

effort is directed fo applied research. 

however, 'depend upon knowledge derived from basic research. 

applied research and development soon encounter diminishiq returns and 

grw s t e r i l e  unless new f a c t s  we provided through baeio research. 

the  reservoir  of basic research vhich had been developed'prior t o  World 

W a r  I1 has been drained, and non6overnment qenoles are unable to  oarry 

Str ides  i n  applied research, 

In other words, 

Since 

the Load of refi l l ipg it without f inana id  assiatanoe, the nlilitary are 

giving pore support .to t h i s  ac t iv i ty .  .This support takes the form of 

contracts v i t h  univers i t ies  and non-profit i n s t i t u t ions  and induet r ia l  

laborator ies  and of t-fera of funds t o  other Government Laboratories. 

The Office of Naval Research bears the largest share of this program 

with an annual expenditure rate of approximately $25,00Q,O(Xl. .The OHR 

aponsora about 1000 projects  devoted, f o r  the most part, t o  basic research 

?by contraots with about 220 laboratories. The A b  Porce depends on the 

Nritional Advisory Committee f o r  Aeronautics for basic research i n  aero- 

dynemlcs and thermodgnamics. In area6 which are not covered by regular 

proppame of other guvernment a@ncies the A l r  Force and the Amy,  also, 

muat. aesnme respons1bJlit.y f o r  basic research. The number of contraots 

-. 

of these Senicea that involve some measure of basic research are: fo r  

the A i r  Pome, approximately 280 contracts v i t h  69 ltiboratories; f o r  .the 

-Army, approximately 390 contracts v i t h  73 laboratories. 

. 
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In considering thsse f igures ,  it should be remembered that  one out-. 

standing discovery i n b a s i c  research may alone Jus t i fy  the en t i r e  program 

many t-s over. 

Conclusion. 

On the  whole, the research and development program of each individual 

Service i s  well conceived and carr ied out; although a completely in& 

grated pr'ogram of mil i tary research and development has not ye t  been 

developed. 

upon the  solution of several  basic  problems which are discussed in the  

following section of t h i s  report .  

The achievement of t h i s  goal 10 dependent, to a large extent, 

I 

, 
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Much of the work of the Board on the preparation of the integrated 

plan ana the program revien is of a recarring nature, and procedure f o r  

these operations and for  the coordination of proposals for projects  and 

f a c i l i t i e s  have been establiahed. 
* 

I, 

T h e r e  are some individualprograma and proposals for large f a c i l i t i e s  

on which in i t i a l  RIlB coordination w i l l  not be completed f o r  BOIW time. 

Among these are the Unitary Plan for Transsonic and Supersonic Wind T-~E, 

which was diecussed previously, and unitary plans for rock& and ram-jet 

t e a t  faollitles. 

heretofore been the concern of a number of agencies, bu t  no intagrated 

pmgrram i n  t h i s  f ie ld has been developed. 

appointed within the Committee on Basic Physical Sciences to  re'commend 

an integrated a r c t i c  rubber program and t o  determine the mekhod by which 

Various aapecte of the a r c t i c  Tubber problem bave . 
A n  ad -- hoc group has been 

- 
the program may be coordinated. 

Mmq problem whioh face the RIB are  of such nature that they can 

be solved only in coopemtlon or agreement with other departments or 

agenoiea or by the passage of new legis la t ion.  

problems follows. 

D u a l  Reaponeibilitiea of Top Mana@ement. 

A diacuaeion of these 

The d i f f i c u l t i e s  of the Research and Development Board i n  carrying 

out i ts  mission are owing 

a2 a whole: the misconception that a Secretary of Defense can carry out 

h i s  function of integrating the ent i re  Mil i tary Xstabliehment v i t h  staff 

agencies that are  wholly lnidequate to implement the over-all  unifying 

in part, to the shortcomings of unific&ion --------? 
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point of view. 

Defense ( Jo in t  Chiefs of Staff, Munitions Board, and RlSB) have the respon- 

s i b i l i t y  f o r  formulating and eatablishing_unlfied, integrated top policy 

f o r  the guidance of the Departments. 

the policy-making l eve l  by representatives of those same m e  Departments 

who spend a f rac t ion  of their t h e ,  effor t ,  and thought on viewing the 

problems as a whole and a major portioli of the i r  tlme conducting the affaird 

of t h e i r  own Departmnts. 

Jc9 -I& Relationship. 

The staff agencies established to  a s s i s t  the Secretary of 

, 
Yet these agencies are ataffed at 

Authoritative action regarding the d is t r ibu t ion  of research mneye 

between tbe military program under the purvLew of the di f fe ren t  commit- 

t e e s  is dependent upon the receipt  of s t ra teg io  guidance Prom the Joint 

Cuefa of Sta f f .  This involves information regarding t%m scales,  inbi- 

cat- when cer ta in  equipmnta and weapons w i l l  be required; p r i o r i t i e s  

f o r  pmgrama aad pmjeots ;  zones of operation of ce r t a in  equipment8 and 

. weepone; and probable phase8 of warfare. 
, 

Up to this point adequate s t ra teg ic  guidance has not been received 

by the Board because the two-way flow of infomation between th3 JCS 

and the  Boprd,.as provided for I n  the RIlB Directive, has not been 

perfected. Nevertheless, during this first year of unification the Board 

ha8 furniehed t o  the Jo in t  Chiefs of 5tdf som technical idormation re- 

garding weapons and the JCS has furnished t o  the Board soms s t ra tag ic  

guidance. 

out this exchange will become more effective. 

s t r a t eg ic  guidance can be provided the Board cannot make authori ta t ive 

decisions regarding the p r i o r i t i e s  of projeots and the  d is t r ibu t ion  of research 

moneys between the m i l i t a r y  progrsms. 

Progress i n  this area is slow, but a s  m u t u a l  problem are worked 

T& f a c t  remains u n t i l  adequata 

I 

, 
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Fisca l  Problems. 

Standerdization of Accounting Procedures: One problem, on which 

the RLlB I s  cooperating with the  Office of the 9eoretary of Defense and 

the Mili tary Departments i n  working out a solution, i s  the need f o r  

standard methods of accounting anmng the three Services. Among the 

questions whioh must be answered are (1) w h a t  elements of cost const i tute  

d i r ec t  and indirect  costs of reaearuh and development, and (2) uhat cost  

elements are  t o  be included in  budget and f l e c a l  reports. 

The preaent lack of standardization makes comparisons difficulD;. 

In some bstances,  figurea can be adjusted in li@t of known facts; 

however, i n  many inatawes,  large elemante which are unknown t o  the 

RUB are included in  o r  omitted f r o m  the f i e c a l  data submit t~d.  As a 

result, muoh of the information on which an adeqnats integreted plan 

can be baaed is &king. In other  words, the list of objectives and 

re la t ive  p r i o r i t i e s  of p r o m  and p m j e c t s  can be determined, b u t  

up t o  this time, it has been bpoas ib le  f o r  i h t e l l i gen t  recommendations 

t o  be made regard- the d is t r ibu t ion  of moneys between programs and 

Departments . 
c 

. - 
-z 

Unliquidated Obligations: Although unliquidated obligations for 

mi l i ta ry  research and development have be& somewhat reduoed In 1948 

f m m  the f i s o a l  year 1947, twre is still &I accumulation of unliquidated 

obligations. 

which considers t h e m  as accrued l i a b i l i t i e s .  Hovevep, in research and 

development work, substant ia l  carry-overs are necessary in order t o  

insure long-range planning and continuity of the work. 

These are B source of concern t o  the Bureau of the Budge%, 

In recent y e a r s ,  - 
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ce r t a in  obligations have been carr ied f o r  more than the two addi t ional  

years now normally permitted by l a w ,  by asking Congress t o  reappropriate 

the funds. The s i tua t ion  is nei ther  healthy nor necessary. Proposed 

leg is la t ion  would extend from tbree t o  f i v e  years the period of tims 

within which research and development programs of the National Mil i tary 

Establishment must be planned and executed. 

Contract Authority: One inrportant aspect l e f t  unprovided for by 

the proposed l eg i s l a t ion  is the need for contract authority in an amunt 

equal t o  one year 's  average expenditures. T h i s  w i l l  enable the various 

qenc ies  of the Mili tary Departments t o  extend by two years the average 

durakion of t h e i r  contraots. 

proposed leg is la t ion  will remain ineffect ive.  

contract  authority, if wed f o r  the purpose of extending the average 

length of research and development contracts,  w i l l  not  result i n  higher 

expenditures i n  any one f i s c a l  year and w i l l  therefor  cos t  the taxpayer 

nothing, 

- 
- 

U n l e s s  thus f inanc ia l ly  Implemented, the - -  
I 

It is t o  be noted that 
I 

9 ! 
Appropriation Structure:  A great handicap te the Beard in perfennlng 

the dut ies  assigned t o  it by the na t iona l  Becurity Act and the directive' 

of the Secretary of Defenee 16 the  f a c t  t h a t  most of the  research and 

development funds are appropriated administratively rather than functionally 

and are, therefor&,+ d i f f i c u l t  to analyze. 

st ruature  vould obviate many of the  d i f f i c u l t i e s  attendant t o  the present 

system. 

appropriation accounting processes must  be duplicated by special  research 

and development accounting procedures. 

A functional appropriation 

Pending Improvement of the appropriation structure,  established 

Even with such duplicate reporting, 

there  13 no f i r m  reh t ionshlp  between research and development budget 

formulation and the subsequent use of appropriated funds. 
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Functional appropriationa would also f a c i l i t a t e  desirable transfers 

betveen Departments and agencies of the iWE of research and development 

funds, a very cumbersome and limited procedure under the present ayatem. 

Upon such transfers depends t o  a large extent the effectiveness of the 

Board‘s recommndationa v i th  regard to r e l a t ive  eraphaais, a l locat ion 

and r ea l lma t ion  of reaponaibility, 

grama, which must be carr ied out if an integrated program of mili tary 

reseamh and development is to be achieve&, 

initiation of projecta and pro- 

shortage of Scien t i f ic  Personnel. 

The shortage of sc ien t i f ic  manpover aerioualg affects $he mili tary 

researoh and devel-nt p r o g r m .  

present research and developuent programt, is the ava i l ab i l i t y  of scientific 

manpower. 

qualified research workers are added from year-to-year to the reservoir 

of aclAve workers. 

The l imit ing factor in expanding - 
a v h n  of the bsg- t ra in ing  periods involved, only a few 

_cc 

Soue scient i f ical ly- t ra ined persons are added t o  the pool each year 

a8 a result of the education and t r b h g  provisions of the G. I. B i l l  

of R i @ x  and through the fellowehip program established by the National 

Research Counoil, v i t h  funds furnished .I by the Atomic Enera Conmisalon 

and pri- grants, d b-e Vnited Statas Public Health Service. 

addition, advanced sc ien t i f ic  training is providsd to a number of persona 

employed on research projects  In academic inEitf€utiona which have contracts 

with the Office of N a n 1  Remarch and the Amy and the Illr Force. The 

shortage of sc i en t i f i c  manpower is so acute, haUeVeY,  that there should 

be addi t ional  grants-in-aid for sc i en t i f i c  education and training such 

In 

- 
- 
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as those provided i n  the Rational Science Poundation bills introduced i n  the 

80th Congress. 

To provide for marhum ut i l izat ion of available personnel, a study 

of the sc ient i f ic  personnel rs8owces of the National Military Bstabl i sh-  

ment has been proposed. 
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