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V. ANALYSIS OF BUDGET FUNCTIONS 

1. Research Policy Development, and Services 

Summary of Financial Requirements. The funds 
requested for this activity are for the following 
purposes: 

Development of a national science 
policy ., . . . . . . . l .,,* ..,.......... $ 50,000 

Dissemination of scientific 
information . . . . . . . . . . . . . . . . . . . . . . 285,000 

Maintenance of the National Scien- 
tific Register . . . . . . . . . . . . . . . . . . . 156,000 

Support of the Interdepartmental 
Committee on Scientific Research 
and Development ..*............... 26,000 

Operating costs of the Foundation.. 268,000 

Total 8 785,000 

Development of a National Science Policy. The 
National Science Foundation Act, in section 3(a) (l), 
authorizes and directs the National Science Foundation 
"to develop and encourage the pursuit of a national 
policy for the promotion of basic research and cduca- 
tion in the sciences.!1 As already indicated, the 
Foundation regards this function as a primary respon- 
sibility. Such a policy must be compounded of many 
ingredients. It must draw on the thinking of a wide 
variety of leaders in the scientific disciplines and of 
outstanding laymen whose experience has given them know- 
ledge and understanding of scientific research. Much of 
the planning of a national science policy will be done by 
the members of the National Science Board and the staff of 
the Foundation. To supplement the Board and the staff, 
the Foundation is authorized to establish special commis- 
sions to make comprehensive surveys of research, both 
public and privatq recommending to the Foundation an 
over-all research program in the field of the survey. It 
is expected that at least two such commissions will be 
appointed and commence deliberations in the coming fiscal 
year. Finally, the advice and comment of organized sci- 
entific groups including professional societies and con- 
ferences and the published thinking of individuals must be 
considered and utilized where pertinent. 



Serious problems exist in the dissemination of scien- 
tific information both internally in the United States and 
in obtaining for scientists in the United States the benefit 
of scientific information developed in foreign countries. 
Publication of scientific papers in the recognized journals 
is now subject to delays of as much as several years. 
Technical difficulties in abstracting published articles 
and in distributing abstracts among scientists further delay 
the proper correlation of research activities throughout the 
world. 

Efficient dissemination of scientific information not 
only stimulates scientific progress, it is also a guarantee 
against wasted effort. A scientist will not knowingly under- 
take an investigation which has previously been adequately 
covered. The professional standing of a scientist depends 
upon his capacity for sound and original work. He jeopardizes 
that standing whenever he undertakes research which has pre- 
viously been adequately covered, Thus, by all odds the most 
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Although a national science policy must stem from 
many sources and embody the contributions of diverse 
groups and individuals, the policy must, if it is to be 
sound, rest on a firm foundation of fact. Developing 
such a body of fact is one of the chief responsibilities 
of the Foundation, Much of the fact-gathering and fact- 
analysis can be supplied by the Foundation's own staff, 
But it is practically certain that the Foundation's staff, 
because of its limited numbers, will be unable to provide 
all the information and analysis which will be required. 
Its efforts will need to be supplemented by studies con- 
ducted by groups outside the Foundation having specialized 
staffs or skills. It is estimated that $50,000 will be 
required for this purpose in fiscal year l9$?, 

Dissemination of scientific information. By section 
3wm of the National Science Foundation Act, the Foun- 
dation is authorized and directed "to foster the interchange 
of scientific information among scientists in the United 
States and foreign countries f* and in section 13(a) to "de- 
fray the expenses of representatives of Government agencies 
and other organizations and of individual scientists to 
accredited international scientific congresses and meetings,!! 
The nerve tisyster;l of a healthy and vigorous scientific effort 
lies in ready exchange of information. Scientific progress 
is cumulative. One individual builds on the findings of 
other individuals or groups; in turn his work becomes modi: 
fied or augmented by still other individuals. The faster 
and more easily information passes from scientist to sci- 
entist, the faster science progresses. Vhen this intel- 
lectual'exchange is hampered or slowed, science as a r&ole 
declines. 



effective insurance against undesirable duplication and 
overlap in research effort is a free flow of information 
mong working scientists. 

Information is exchanged among scientists largely by 
two means, publication of scientific findings and by per- 
sonal exchange of information, especially at scientific 
meetings. hs a part of its program for 1952, the Foundation 
proposes to take modest steps toward improving the functioning 
of both of these noansr 

Itith respect to -the publication of information, the need 
is two-fold, (1) to insure that all worthwhile findings are 
published in an economical manner and (2) to develop tech- 
niques by which published materials can readily be made 
available in usable form to scientists as needed. 

In 1952 the FoundationQ efforts toward insuring compre- 
hensive publication will consist largely of studies by the 
Foundation's staff, In these studies, an analysis will be 
made of the broad phase6 of ccientific literature in the 
United States to determine (1) in which areas publication 
facilities are lacking or inadequate, (2) where gaps exist 
in the major collections of scientific literature and what 
can be done to close these gaps, and (3) the factors which 
contribute to a lag in publication of research results. 

To develop new techniques for the quick and economical 
dissemination of scientific information, the Foundation also 
will sponsor research in this field. This research will be 
designed to produce improvements in (1) existing methods of 
abstracting information, (2) the use of mechanical means for 
compiling bibliographies and other reference materials, (3) 
more rapid ways of preparing and processing units of scien- 
tific literature, and (4) methods for indicating the avail- 
ability of these units of scientific literature. For these 
purposes the amount of $225,000 is included in this estimate. 

The second principal means by which scientific infor- 
mation is ez;changed is through meetings, U, S. scientists 
must have access not only to the published findings of scien- 
tists &broad but also on occasion to these scientists them- 
selves. Personal contacts stimulate thinking in a'way which 
printed publications cannot. The attendance of American 
scientists at such recent meetings as those of the Inter- 
national Physiological Congress at Copenhagen, the Inter- 
national Biochemical Congress at Cambridge, the International 
Nuclear Physics Symposium in Zurich has resulted in bringing 
back to the United States information which ha6 saved 
American scientific research many times the actual cost of 
travel. The Foundation9 estimate includes $6O,COO for this 
purpose; this will provide for the attendance of 60-80 
scientists. 



Maintenance of the National Scientific Register. In 
section 3(a)(B), the 1JatXEiiI~X 
authorizes and directs the Fmndation @to maintain 8 register 
of aclentific and technical persaanoL and in other ways pro- 
vide a clearinghouse for lnformtiou covering 011 scientific 
anJ t&mica1 personml in the @alted Strtca, including its 
terrltorl.csI and poaaessionu.~ 

Trained technical marqemr is one of our national re- 
soUrce8. In formulsting a nrtioml )aUcy for science and 
in p1mni.q for mebilie&im uf mientifio effort in time 
of war0 ccfnprehenbive lnfomtat~oa ~1 aoientifi0 manpower 
is essential. The need for izafonutlon of this kind’becme 
apparent early in the last war and wa8 met by the establish- 
ment of a national roster of scientific personnel. The use- 
fulness of this m&w during tho war In locating scarce 
skills and providing other fnformtion on mzientific personnel 
was dmonstmted. After the wm, its continuation on a 
linitod basic ~3 undertaken bx the Mationrl Resonrch Council 
with tho support of the Office of Naval Research, the Veterans 
kdministration, and other Federal agencies. 

In 19&, the National Security Rmmmes Coard concluded 
that the establishment of Lhe roster on a broad basis was 
excntisl to our rmbilimticn readiness, Legislation then 
being considered by the Congress jfould have; assigned this 
function to the prcjposed National Science r"oundatS.on, Pending 
the pr,sszgc of the N~timal Science Fo-mdation Act, the Office 
of E&-cn"Ao:~ urldertotik, beginning in the spring of 1350, to 
activate and minister a ijatienal Scientific Register on an 
intorim basis tith funds transferred by the National Security 
ibsowcus BaA-d. In %ccJrdkincc with Section a(i) tif the 
Nati~?al Scitir~~ Foundation Act, the Foundation will assume 
dirocf, c;pt:r;l-tion of the Re- @t,er sonettie in fiscal1952, 
It cf.n.ns ti, provide financial suppsrt by a transfer of funds 
t;-, tk Office of Education for the period during which it will 
rcx:r!i:? u;ldt2r +,hat Office' 8 adAnistration. 

Thi nctivitles of the Register fall into three prz~upst 
(1) ir:itjal cccpilation, (2) naintenonce, and (3j research 
sttidics of' the "registered" population and on technLques of 
quickly disseminating infoMn3.4,ion concclming regktrants to 
ptenti31 users. 

Thz Register to date has concentr&ed almost, wholly on 
the first activity, compilation, This consists of circulari- 
zation of a questionnaire to scientists, coding of returned 
q33stionnaires, reduction of the coded information to machine 
tabulating cards, and abstracting experience for use in 
dissemination of infomation about registrants. 
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Compilation is now one-third completed, The Register 
is expected to total approximately 300,000 names when com- 
pleted, 

During fiscal year 1952, the Register's work plans are: 
(1) to continue the Egistration of scientists and analysis 
of their experience, (2) to establish procedures for main- 
tenance of the Register after completion, (3) to prepare and 
publish statistical studies of the personnel included in the 
Register, and (4) to develop and maintain a clearinghouse of 
information on scientific personnel for use of agencies of 
the kvement and other activities. 

ments 
The financial history of the Register and its require- 
for fiscal year 1952 are as follows: 

Funds originally transferred to the Office of 
Education by NSRR in fiscal year l950.......$279,&C 

Less amount obligated in fiscal year 1950..... 10,600 
Amount available as of July 1, l950..........#6,GO6 

Estimated obligations in fiscal year 1951: 
Staff costs . ..*.....*...Q. 93,000 
Contractual costs (for '.' 
mailing, coding and 
tabulating question- 
naires) . ..*............ 16O,OOo 

Estimated unobligated balance a’r 
253,800 

July 1, 1951 ~~*a**~~*~****.......*......~.~ 15,000 

Funds included in this estimate: 
For transfer to Office 
of Education.......... 

Included in operating 
1$6,000 

costs of the Foundation 
Funds available for fiscal 

ti,ooo 1~0,000 

year 1952 .*.................*.....*........ i85,OOo 

Estimated obligations for fiscal year 1952: 
Staff costs l . ..*........ 95,OOo 
Contractual costs: 

For completion of 
Register l e***a****** 7OmO 

Research studies...... 
Estimated unobligated balance as o 

June 30, 1951 

185,000 

-O- 

Support of the Interdepartmental Committee on Scientific 
Research and Development. By Ekecutive Order 9912 of December 
24, 19&‘t the Prfmdent, acting on a recthmendation of tha 
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President's Scientific Research Boa&, established an 
Interdepartmental Committee on Scientific Research and 
Development. The Committee is composed of representatives 
of the agencies of the Government directly concerned.with 
research activities, the Departments of Agriculture, 
Commerce, Defense, Interior and State; the Army, Navy, and 
Air Force; the Federal Security Agency; the Atomic Energy 
Commission, the National Advisory CoJnnittee on Aeronautics; 
tho Veterans Administration; and the Smithsonian Institution, 
It is expected that the President till shortly authorize mem- 
bership by the National Science Foundation. The principal 
functions of the Committee are continuing review of adminis- 
trative policies and techniques to increase the efficiency 
of scientific operations within the Government and encoura- 
ging cooperation among the scientists of the Government 
agencies. 

Members of the Committee and of its subcommittees and 
panels serve on a part-time basis. The Committee also has 
a full-time secretariat. Following the pattern established in 
the 1953 bud,+, the Foundntion~s estir,ata for fiscal year 
1952 includes $?6,000 to cover the salaries of this secre- 
tariat. These funds will be transferred to the agency which 
provides physical housing; for the Committeefs secretariat 
and whose representative is Chairnan of the Committee. In 
fiscal year 1952 this will be the National Advisory Committee 
on Aexnautics. 

Although the Foundation will provide financial support 
for the Committee, it is not anticipated that the Committee's 
present finction or relationships with Federal research 
activities will be altered as a result. 

” 17 - 



Operating costs ,......... l . . . . l *, 3@,000 

Total @,15;5 ) 000 

2. Research Support 

Surmary. Funds requested for this function are for the 
purpose of providing support in the form of grants, contracts 
and other arrangenents for basic research in the sciences 
distributed among the major classifications as follom: 

Medical sciences . . . . . . . . . . . . ..e**.$ , ?'l 300,000 

Biological sciences.............. 2,600,OOO 

Mathematical, physical and 
engineering sciences........... 3,913,OOO 

Importance of Basic Research. The National Science 
Foundation Act of 1950, in Section 3(a)(2), authorizes 
and directs the Foundation "to initiateand support basic 
scientific research in the nathenatical, physical, medical, 
biolo@.cal, engineering and other sciences . . . and to 
appraise the inpact of research upon industrial develop- 
pent and upon the general welfare.'! 

The leading ecommic, industrial, and military position 
of the United States is due in large part to the technolo- 
gical ability of the tierican people. Our real genius as 
if Hation has been the power to convert scientific knowledge 
into practical utility. Evidence of this is found on every 
hand, in industry, in business, in public health, and, du- 
ring tvro 'World 'Jars, in our nilitary power. It is funda- 
nental to our high stmdard of living. 

By and large, homver, it is only recently that the 
countqv has cone to recognize that technological advances 
are made possible only through the application of funda- 
nental scientific knowledge already known. This fundmen- 
tal knowledge has been a heritage available to us from the 
accumlated findings of science all over the world. i7e drew 
heavily upon this stockpile during the war, very seriously 
depleting it. Since research has very nearly come to a 
standstill in most other countries, the replenishment of this 
stockpile now rests chiefly in our own hands. Certainly, 
among the Western nations the responsibility is ours, and it 
is indeed a grave one, 
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Until comparatively recently and except in a few out- 
standing cases, we have not in the past led other nations 
in fundamental research. Ve have now cone to realize that, 
if we are to maintain the leadership in technology neces- 
sary to our welfare and security, we must ourselves produce 
the major portion of the necessary knowledge basic to scien- 
tific progress. Indeed, during the present emergency this 
nay be the price of survival. 

The importance of basic research is demonstrated by the 
fact that many of the major original discoveries in science, 
for ox‘~mple,the electric current, the X-ray, and vaccination, 
had their origin in the research of gifted individuals whose 
only aim was to learn the secrets of nature. Yet major dis- 
ccveries like these have made world-shaking changes in our 
civilization and their dollar value is beyond estimation. 
They rcprosent a reservoir of power and wealth. Atomic 
energy technology, with all of its implications for our 
military and economic life, had its origin in basic research 
fifty-five years ago with the discovery of radioactivity. 
For the first forty-four years its study was confined en- 
tirely to scholars and basic research investigators and it 
provided ni> practical applications except for the use of 
radium in cancer treatment and in luminous watch dials. 
Ultimately, the accumulated background of experimental and 
theoretical investigation, and improvement in laboratory 
tcchniqucs, made possible the discovery of atomic fission, 
This led directly within the next six years to a develop- 
r.xnt so important and far-reaching that we have hardly as 
yet been able to set its potentialities. 

In its relation to the present encrgcnc~ the problem 
of planning and supporting basic research and science should 
be viev:ed as follows: Since both the degree and the duration 
of this emergency are uncertain, it is clear that we must 
(a) with all dispatch, put ourselves into what the military 
call "operational readiness!! and (b) take the necessary steps 
to maintain ourselves in this state of readiness for an cx- 
tended period, perhaps for many years. This we should do with 
the realization that at any time the emergency may turn ihto 
a crisis. In its application to science, this means that 
scientists should play their part immediately in seeing 
that urgent military applications of science should be ex- 
pedited, where these are capable of being put to practice in 
a short period, say two or three years. Obviously this 
should be done with all the care that can be spent on can 
emergency problem. I'le know that the country certainly can- 
not undertake all possible scientific applications in a 
limited period and hope to complete them in time for opera- 
tional use. Therefore, there must be careful selection as 
to the practical developments which are both feasible and 
of high priority. 
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In order to maintain our scientific readiness over 
a long period of years, we must also do our utmost to 
strengthen our scientific progress and naintain that 
strength at the highest possible level. In this second 
phase, to maintain scientific progress at a m~inum level, 
it is essential that we keep the initiative, scientifically 
speaking, in as direct a sense as WC keep the initiative 
with respect to the effectiveness of our military forces. 
It is especially here that a comprehensive and balanced 
progrm of basic research can make its most effective con- 
tribution. 
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Basic research is also a tool of econor;ly. Wsely used 
it can render cor.lpletely unnecessary costly lines of applied 
research and development, the construction of prototypes, 
extensive testing, and in some cases useless nanufacture, 
By suggesting alternatives and new lines of attack, it can 
shorten, sometines by years, the tile necessary to reach an 
important technological or medical objective. In brief, 
basic research is the pacemaker for applied rosearch and 
devclopncnt, and, moreover, it is the least expensive variety. 

Yet there is in fact not enough basic scientific research 
being done. This has been stressed repeatedly since :'lorld 
'Jar II by virtually every authority vrhich has ezmined the 
facts. Notable mong focal statements to this effect are 
those in Science, the Endless Frontier by Dr. Vannevar Bush; 
Scicncc and Public-licy by the Chairman of the Presidentts 
Scicntif~Rcsearch Board; Survival in the Air Age by the 
President's Air Policy Cor&..ssion; RzoronhSurgeon 
Generalts Comittec on Medical SchomG ana ms; 
Tclccor~~nications, aPrograr2 f?FFE@XSythePresiaentls 
Comunications Poric? board* b>the Naval Research Advisory 
Comittce and the Research And Development 3oard of the 
Departilent of Defense. Scone of the estimates of the annual 
dollar shortage in basic research run into hundreds of 
tillions. 

Need for Governmnt Support of Basic Research. The case 
for an integrated program of Federal support of basic research 
is based on the following considerations: 

1. The najor research efforts of industry have generally 
been in applied research directed toward immediate or short- 
term utility in the interest of profit to the conpany or 
utility to the public. Sone highly technical industries con- 
duct basic research and furnish special support to universities 
but the fields of science thus supported are usually chosen 
with special reference to the aim and future devclopnent 
of the industry. 
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2. Similarly, the major research efforts of governi 
mntal agencies have been in background research, applied 
research and development rather than basic research, Again 
this is because research must conform to the aim and func- 
tions of the agency in order to justify the support, by the 
agency. 

3* Under prevailing conditiorm and in the foreseeable 
future, the traditional sponsors of' br;sic research--non-profit 
institutions, and particularly th? collc~cs and universities-- 
have only 1iCted resources. Yet it is in these institutions 
where the search for new knovrleclge goes ahead nest vigorously 
and imaginatively in the spirit of free inquikrf, where the 
majority of basic research scientists,are to be found, and 
TThere the entire basic training of young scientists is 
carried on. Vith additional financing; fron the Government 
they can mrkcdly increase their output of basic research and 
their facilities for the training of advaccd students in 
science. 

4. k conprehensive and balanced pmgrm of basic . . ., 
research in the national interest can be achieved with 
econony only if there is central evaluation and policy 
development. This is necessarily a job for the Federal 
Goverment. 

The Foundation's Research Program. An imediate and 
pressmask to which the Foundation will address itself 
is a careful survey which will permit an accurate evalua- 
tion of the need for support, of basic research. In its 
approach to the problem in its initial year, the Foundation ,. 

-. has not been able to consider developnent of a program ade- 
quate to the need, but has lir.lited its plans to a progrm 
i'rhich will: 

. . 

1. By establishing a CA-ted coIlprehensive program of :. 
support in the basic sciences, bring the Foundation into 
close touch, in a working level relationship, with each of 
the najor fields of basic scientific research; 

2. In the light of existing program in basic research 
place special enphasis on fields and areas where needed in 
the national interest, 

3. Keep the.organization well within its first-year * 
capabilities for adeqate assessment and administration . 
of its program. 

* 
4. Utilize the information and experience gained in i' 

this program in the initial formulation of national policy. 
on basic research. .b . 
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While recognizing the urgent need for naA.rnum 
support of basic research at the present time, the 
Foundation considers its recommended program the 
optimz approach, in view of current limitations on 
orgaI-JizatFon, available information and feasible 
activit*y in the first year. This is the basis for the 
Fo~x-?.ation~s estimate of $8,155,Oi)O for support of 
basic research in Fiscal Year l95L 

It .~houlti be noted that the program cf basic 
rescax'q L. xhich the Foundation plans to suy??ort cannot 
bc con~idtrcd by itself a well-rcundsd or comprehen- 
si'.;d trx5.o research endeavor. ktually, it can 
xc~xp:~i,sh little more than provide emergency support 
in fk,c clirccfions of greatest need* 
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3. Training of Scientific Manpower 

The funds requested for this function are for the pur- 
lishing a fellowship program which will augment scientific 

manpower essential for the progress of science, the national welfare 
and the national defense, The total estimate is as follows: 

Fellowship program........................~...$~,9~0,000 

Operating costs of the Foundation........,.... 90,000 

Total . . . . . . . . . . . . . . . ..*........cJ "s,o6o,doo 

The Need for a Fellowship Program. The Foundation is authorized 
(Section 3(a)(4) of the National Science Foundation Act of 1950) "to 
award ,...., scholarships and graduate fellowships in the mathematical, 
physical, medical, biological, engineering and other sciences.tj 

The present need for a graduate fellowship program arises from 
the following facts: 

(1) The continued industrial progress of the Nation is dependent 
on an adequate supply of trained scientists and technicians. 

(2) In time of national emergency, the need for trained scien- 
tists and technicians is greater than usual. Industry must 
continue its normal research and development program at a 
reasonable level; scientists in academic institutions must 
to a large extent continue teaching and research; yet the 
Nation must enormously expand its efforts in research and 
development in support of the military program. 

(3) Training of graduate students to the doctorate level is 
necessary to provide scientists \fho will be most productive 
in terms of ideas and additions to our store of basic know- 
ledge in the sciences. The three years of post-graduate 
study necessary for a doctorate permit the student to attain 
a level of proficiency which enables-him to engage in orig- 
inal and independent research. Generally speaking, it is 
here that our leaders in research are trained. 

(“- 
1 

’ / 

,5 ,*- / .L I 
,b -_I _ 

i’i i 

;.-v : 
‘t I*.“^ / 

1;. 
‘i, g, a 

. ..-.. -g 

.a 1 it 

i 
“I ! 
J, ; 

. . . 

@J :?‘. 

M -1. 
g :: 
ct. c, 

If 
[ 
y 
i 
I / 
1 , 

I 

ii ‘T ‘1 
CD ::: I 
y F. ; 1 
WC, 1 
38 1 

Irp \r I ! 

(1~) A graduate fellowship program will increase the total 
capacity of science for all purposes including industrial 
progress and national defense. This increase will occur 
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to SOW axtint almost at OCLCO and, over a period of years, in 
direct prolmrtinn to the numbers trained. 

The need for trained scientists is exemplified in the following 
recent statement of the Scientific Manpowwr Advisory Committee of the 
National Security Resources Focard, of which C. A. Thomas, Frcsident of 
the Monsanto Chemical Company, is Chairman: 

It is of paramount importance to thz security of the United 
States that the nation maintain in pcacc and in war an 
adcquatc: supply of scientifically and technically trnincd 
manpower to carry on progressive research in basic science; 
to design and devclop'd&ices and equipment for both military 
and civilian use; to sustain, broaden, and increas;, mass 
production by scientific and angincerin~ methods; and to scrvCt 
the T1-mcd forces in applied science research, technicalmain- 
tcnance, and the use of modern weapons. 

The depletion of our national resources of highly trained mean- 
yower during the yecars of World War II has been pointed out in Kan- 
power for Research, Volume III of Science and Public Policy. This 
indicates that the total number of persons in this class who were 
lost to the Nation during the war years, as a rtisult of a lack of 
training due to the YJar, is estimated to be over 8,400. This is an 
important factor in the present shortage. 

One of thz most im~rU.nt considerations in the need for support 
of a fellowship program is the number of graduates in science adjudged 
cornpotent to go on to graduate study who do not do so because of lack 
of finances. This is shown in a careful survey made by the National 
Research Council in 19lr8. This survey indicated that one-fourth of 
the college graduates receiving bachelorIs degrees in that year, and 
,judged competent by the heads of their dcpprtments to proceed to the 
doctorate in the natural sciences, wore unable to enter graduate 
training because of inadequate financial support. It is estimated 
that, in the three-year period 19L1 to 1950, over l&,000 potential 
Fn. D. Is in the sciences were prevented from entering graduate schools 
because of lack of funds. 

In the immediate future, the financial factor will loom even 
larger as G. I. training declines. G. I. benefits were received by 
approximately one-half of the total number of graduate students in 
the sciences in the years 19&50. This number is now decreasing 
and will continue to decrease rapidly. Students who have been unable 
for financial reasons to receive further training in the sciences 
represent a net loss to the Nation in trained scientific manpower. 

Advrmtagcs of Fellowship Program. A number of advantages will 
accrue as a result of the fellowship progr(_un: competent students, 
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at present unable to pursue graduate studies for financial reasons, 
will be enabled to do so; post-doctoral fellowships will make 
possible for mature scientists who have already rocsived their 

it 

doctorate or advanced engineering degree to spend one, and in some 
cases two years on specific problems in fundcamentalrcsearch; an 
increase in the number of highly trained scientists will contribute 
directly and in some cases immediately to the effectiveness of 
research activities; and the capacity of the country for all forms 
of research will be increased on a long range basis. 

Another direct result of a ftillovrship progr<am is a saving of 
time in training scientists. While studying on a fellowship the 
student can devote his entire attention to his primary work, free 
from commitments for teaching and other distractions. The quality 
of the training is also enhanced. 

It is through fellowship opportunities that some of the most 
important pioneering work in science will be done. Especially in 
the case of the post-doctornl fellowships, which will be relatively 
few in numb:dr, will there bc an opportunity to develop future 
leaders in research and 4ucatio.n. Proof may be found in the exper- 
ience of the National Research Council in administering its own 
limited progr,am of post-doctoral fellowships over the last thirty 
yecars. From the scientists who held National Research Council 
fellowships have come many of today's eminent scientists, educators, 
and leaders in industrial and government resc‘arch. 
former National R3-a 

During the war 
~..,t,arch Council fellows pLayed leading roles in 

the development of the atomic bomb, radar and radar counter-measures, 
and the proximity fuse. 

The fellowship program rcnrzsents a relatively small investment 
v,ith the near certainty of grertt gcains in the future. 

Distribution of Fellowships. Y In arriving at the optimum number 
and distribution of the proposed science fellowships, account has 
been taken of existing sources of support as well as thcl local 
opportunities for such aid in the hands of private institutions 
(the latter being 
study). The 

available mainly during the last years of graduate 
table below sets forth the estimated number of fcllow- 

ships to be provided under funds made available by the Nationnl 
Science Foundation program, principally for use in the academic year 
19!?2-53 : 

Graduate L~el 

IiLirst yecar 
Second yecar 
Third year 
Post-doctoral 

Number 

* l,lrOO 
400 
200 
100 

Total 2,100 
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Of the total number of graduate students in the fields of science 
and engineering in 1950, the proposed number of graduate fellowships 
in this estimate amounts to 3.6 percent. The number of fellowships 
recommended for the first year of graduate study comprises 4.5 pcr- 
cent of the total number of first-yecar graduate students, and the 
number of fello-&lips recommended for the second year comprises 2.2 
percent of the total number of second-year graduate students. The 
fellowship program will thus provide assistance to a small but highly 
select fraction of the total graduate student body. 

The largest number of fellowships is provided for the first yocar 
of graduate study. This is the critical time in the selection of 
graduate fellows since a delay means a loss in continuity of training 
and incrcascs the possibility that the students will be pormancntly 
lost as scientists. Other felloyfship programs, for example, the 
Guggenheim and NRC fellowships, aim at graduate students in later 
years, the third or post-doctoral yecars. 

Selection of Fellows. Fellows under the proposed program will 
bc selected solely upon the basis of ability, as rcquircd by the 
National Science Foundation Act, with appropriate consideration 
being given to wide distriWtion throughout the Nation in the case 
of applicants deemed to be of substantially equal ability. Fellow- 
ships itill bc granted on a one-yecar basis with the possibility of 
a renewal. 

The National Research Council, because of its experience in 
fellowship program administration, is the logical agency to admin- 
ister the Foundationfs fellowship program in the opening yecos. 
Accordingly, the Foundation plans to arrange with the NRC for the 
initial selection of candidates for these fellowships and for a 
substantial ,unount of the administrative work involved in carrying 
it out. Final appointments, as required by law, will be made by 
the Foundation. 

Estimate of Cost. In developing estimates, the Foundation must 
nccossarily rely in the bcginning for information from other fellow- 
ship programs. Based on the expcricnce of the National Research 
Council, the Atomic Energv Commission, and the Public Health Service, 
an average cost of s1ighti.y less than $2300 per fellowship is a 
reasonable estimate. This would include on the average a stipend 
of about $1600, tuition of $500, an allowance for dopendents of 
$100 2nd can allo wancc for procurement of technical equipment and 
materials of $100. In addition, experience shows that a competent 
job of testing and selection for a program of this size should run 
somewhat less than 10 percent of the total amount distributed to 
rzcipicnts. A tentative distribution of the cost required for the 



program in 1952 is as follows: 

Level Number Average Cost Total Cost 

First year 400 $2,000 $2,8oo,ooo 

Second year 400 2,300 920,000 

Third year 200 2,500 !500,000 

Post-doctoral 100 3,500 350,000 

2100 @,176 rP4,.570,000 

Cost of testing and selection ....................... 400,000 

Tot& cost of program ....................... .$4,970,000 
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