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I In terms of the number of students enrolled in graduate and under-

enin terms of the ur of one exedevieput annud on resea

* and development, in terms of the number of technical reports, books,
jou'nmls, pakpera, reprints, and conference proceedings stemming
from these expenditures, and in many other ways.

Quantitative measuremnents alone are insufficient to describu
fully the metamnorphoses in the scope and practice of scientific and
technological discipli~es. The analyses of changes that have occur-
red in the political and physical environments withi which modern

science pursues its tasks, the soclo-economics of support for re-
search and development activity, and such factors as the developnieia
and use of computers "n new niedli for scientific and technological

communication would probably be just as meaningful as quantitative
measures. The looe scientist exprrimenting in u home-made labora-
tory and utilizing Inexpensive equipment has been replaced, in large

measure, by the research team employing complex instrumentation.
often beyond the means of any Individual. The loiowledgeabie and
frequently sympathetic science -oriented patron upon whose financial

support the scientist depended in the past has been supplanted, for

the most part, by the Federal agency supplying tax dollars collected
from a multitude of remote, somewhat impersonal taxpayers. Team

research has given rise to teami athorship and, more frequently,
to corporate authorship. The fractionalization of scientific disviplines,

19



the croas-lin" of traditional disciplires, tho crgatA, of entirely

new areas at iw wwiee have crrated concurrent demands for highly

specialized Information and for ths' more general state-of-the-art

review. National iecurity has required the comportmentalization of

information, Federal agency repmrting requirements, the necessity

for speed in communicatim .mon - W L g oup u! res"rhers en-

gaged in a motley of reiwarch projects, the proliferation and avail-

a4bility 0! "nVr-prjLt" ad phW treproductton cquipinett, have re-

sulted in adoption of new methods of communication desiined to

satisfy now domands T- tf:chie report, az, migrowth of the so-

cilled "Third Revolution," praised by sonie and derWded by others,

han succeeded in esablishing itself as one of the primary media for

scientific and technological communication. A number of computer-

produced or semi-automated abstracting and Indexing services con-

cern themselves primarily with the literature of technical reports

and provide one of the most effective keys to the contents of that

literature. These abstracting and indexing services, singled out for

study in this report, have their unique place in the process of corn-

municating research results.
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Chapter I

backgrowid

In response to Congressional preaures.lo 2, 3 National Science

Vo,, 'Ltioni efforts, professional society suggestions, internal or ex-

ternal studies and reconinwndationo, 4, 5, 6, 7 substantial sums have

been allotted for the bibliographic control and dissemination of the

scientific and technical literature stemining from government -upon -

&ared research. As a rebault, the mechanized, semi -mrechanized or

* computerized operations within the national documentadion centers of

the Defen~e Documentation Center, National Aeronautics and Space

Administration, Atomic Energy Commission and Clearinghouse for

Federal Scientkfic and Technical Information have yielded the ab-

stracting and indexing ser-vices: Technical Abstract Bulletin (TAB),

Scientific and Technical Aerospace Reports (STAR), Nuclear Science

Abotracts LN SA), and U. S. Gover'nment Research & Development Re -

tions have beer. performned, particularly that of disseminating infor-

nte is my judgment, the Defense Department and the

Office of Technical Services have hardly tapped the
surface of transmitting information to the nonidefenise
Community.,. A sustained, wellI-coordinated, well-
plarined effort, must be £made by both DOD and NASA
to convert military and space scientific and technical

r finings into civilian technology. 8

Concentration and utilizition of research results primarily

within defense -oriented industries have been a matter uf concern to the

21



F Background

Department of Commerce, Departnrnt of Defense agortciet, bmai a

leaders and economists. In August 1964, President Johnson signed
Public Law 881-444 a'ithorizlng th: establishment of a Nationial Coin

missien on Technology, AutoxnatorA "n Economic Progress which
had as Its aimi the study of the proba~ble pace of technologics change,
thC PrObiV011 bUe~ Change wil bring and the means of speeding and
increasing the benefits of advancing technology. On September 14,
1965, the President v;igiwd the State Technical Services Act :iuigned
to facilitate diffusion of iniormatlon to private industry through

etate and loc~al organizations. On signing the law, the President

noted,. "We are commiting ourwelves to an intelligent and an order-
y application of the great technical and scientific beakthroughs of

One of the basic aesumptions underlying this study it that the
utilization of technical inforniaW11n can be acceleraied and intensified

through the purposeful exploitation of national documentation center
abstracting and indexing services; such services need to be con-

sidered more than reference tools conafined primarily to the library
ferevice room and utilized, for the moat part, by the libratrian for

Information retri'eval purpooes. These services need to be M~ade ac-
cessible to more than a fracticn of potential research -oriented or-

ganizations, If imaginatively distributed and used, the services can,
in effect, act am social instruments capable of promoting national
technological, economic and social goels. 10

The Problem
What, then, is the present distribution pattern for the abstract-

ing and indexing services of NSA, STAR, TAB, and USURDR which
were designed to meet the interlocking, misasion -oriented inte rests
of the Departme.~ if Defense, National Aeronautics and Spac~e Ad-
ministration, Atomic Energy Commission, 2nd the Department of

Commerce? How effective is thle distribution pattern in terms of
support of national technological, economic and social goals? Whinh
research -oriented organizations clirrently receive these servicer?
What are the characteristics of the recipieatu of these servicee?

For what purposes and with what frequen,y are ,e services being

22



r used il Is there a discernible goograiic, institutional, industrial or

subject discipline distributgon pattern that is characteristic for these

services? Is there a relationship, for example, between the geo-
graphic distribution of these abstracting and indexing services "n

wchrenld teeienonhe orpd the sevceIswhatar some hosf

services to the segments of the scientific and technological commun-
ity which are capable of fostering Innovation or of applying R & D

j resuh%3?

Related Research
A number of studies relate tangentially to the problem out-

lined above. Soine of the studies bear on the scientific and techno-
logical information needs and uses of specific clienteles. 11,12, 13,14

Studies frequently reflect the interest of the mission -oriented spon-

sor. 1506,1 In some instances, abstractinig i&nd indexing services
covering related subjects have been investigated. 18, 19, 20, 21 More
general investigations have been undertaken to determine the pur-

scietis taes o aquie ths ifor, -^22theinformation flow

the verll robem o divaeinaingtechnical report literature;2

the speed with which tecLa~ical r- port literature is announced; 26 fac-

tars influencing the publication and announcement of technical re-

ports; 2' and the use made of technicai reports within a speciftc sub-
jeci discipline. 28 A study was under way on the use made of Nuclear

4 Science Abstracts by members of a particular professional societ, 29

p and Phase H1 of the DiOD User Survey relates to Department of De-
fense contractor acquisition and use of scientific and technical infor-

30or I brc~! inves,tiio to determine tht "current status
and e"lec.3-veness" uf some 500 U. S. abstracting and indexing

F 23



Background

services has been conducted by the System Development Corpora-

tion. 31

None of the studies cited above deal with the diffusion of STAR,

TAB, NSA, ari L'S, ,DR. While some of the researchers seek to

analyze the use made of specific abstracting and Indexing services,

none of them applies comparable methodology to the four abstracting
and .ndexLrg aer-icea considered in this study. No investigations
were found analyzing thc use of these abstracting and indexing er-

vices within a broad rarge of industries, subject disciplines, educa-

tional, governmental or private subscriber recipients. Neither have

studies been located aia ix~g to indentify and describe the nonrecip-

lent research-oriented industrial or institutional polvlation.

Hypotheses

The hypotheses to be ested are the following-

1. National docurmentation center abstracting and indexing services

are at present inadequatcly utilized as vehiclc. for th.. diifuson of

results from government-spunsorect research.

2. An economically undesirable pattern exists in the distribLtion of
these abstracting and indexing services in that:

(a) Industries and institutions having government con-

tracts are the primary recipients of national documen-

tation centtr abstracting and indexing services.

(b) Industries and institutions having no government

contracts generally do not receive, and frequently

are unfamiliar with these abstracting and indexing

services.

3. There Is a marked correlation between the extent of receipt and

utilization of national documentation center abstracting and indexing

services within certain geographic regions and industries, and the

degree of innovation and economic expansion within these regions

and industries.

Limitations

Abstracting and indexing services constitute only one of the

media for dissemination of scientific and technological information.

Other investigators have concerned thempelves with general analyses

24



Backgrouid

ot the broader range at media including planned or unplanned com-

inunication that takes place outside abstraciing and indexing services,

outulde the library or information center, indeed, outside the liter-
.. ..32 ... . . . .

atu.e. Th32 etu, " Is l!mited to artalyss a? _aerv!ces concernc

primarily witt, abstracting and indexing the technical report litera-

ture published as a result of government-sponsored research, It is

assumed that a service providing access to abstracts through de-

tailed indexes and allowing P moe generalied api(r ch through uw@

of the table of coitents is preferable to one providing either indexes

without abstracts or abstracts without indexes. Title, bricf subject,

or keyword- oCiented services such as Monthly Catalog of United

States Government Publications, and Keywords index to U.S. Govern-

ment Technical Reports, since they do not provide abstracts, are

considered outBide the icope of this investigation. Similarly, ser-

* vices such as Fast A.mouncement Service (Clearinghouse for Federal

Scientific and Techlical Information), while highly relevant to the

general theme of this investigation, are omitted because of their

lack of indexes. Limitation of coverage to the technical report liter-

ature excludes such services as International Aerospace Abstracts,

or Index Medicus, since, for the most part, they cover the open or

journal literature. The investigation deals primarily with the analy-

sis of the overall diffusion pattern and the use made by non-Federal,

non-military U.S. recipients of Nuclear Science Abstracts (NSA),

* Scientific and Technical Aerospace Reports (STAR), Technical Ab-

stract Bulletin (TAB), and U.S. Government Research & Develop-

ment Rep-erts (USGRDR).

The above services are the principal media for disseminating

results of research programs sponsored by their respective agencies,

and these agencies spend wore than 90 percent of the $15 billion cur-

rently allocated in Federal research and development funds.

Methodology

The literature bearing upon the economic and social influence

of scientific and technological information was examined. National

systems for organizing and diffuaing technological information, par-

ticularly those of Soviet loc countries, were studied and the
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dfsseemin-1icm haactin~ C." Ll* aimracting &nW Indexing services of

the various national documntation centers were inveatigatod.
Mailing lists for the abstracting a-d indexing services of NSA,

STAR, TAB, and USGRDR, included those for GPO deposfitory librar-

fee, AEC depository libraries, private aobsrribere, AEC, DIX,
NASA contractors and offical recipients, SmUihia IDInstitution ezchaaig-
em, and Library of Congress exchange agreements Theme mailing lists
were arraged in a single alpiabetical file and non-Federal U. S. recip-

ients were assigned codes to denote educational institution, industrial
coporatlons, state or local governnicrt bodies, service received, number

of copies, geographic locationg, and the prime subject specialty of
the individual recipient and his employer.

All coded data were keypunched on standard EAf equipment
and were transferred to magnetic tape. A Control Data 1604-A com-

puter was programmed for grouping and permuting the various coded
characteristics of the non-Federal U. S. recipients.

A stratified random sample of industrial, institutional and pri-
vate subscribers was obtained for NSA, STAR, TAB, and USGRDR.

Since a great deal was known about the recipients, a statistically sig-

nificant sample was derived which took into account such factors as

geographic distribution, service received, and type of user,

A questionnaire was deviaed to elicit facts regarding user and
institutional background and to determine how the abstracting and

indexing services were used once they reached the receiving org2a1-

iatlon. Information was sought to answer such questions as: What

Is the recipient's primary activity? What is his subject specialty?
What is his publishing or innovation record? To what extent is the
recipient's company or institution research-oriented? To -what ex-

tent does the recipient or his colleagues make use of the abstract-

ing and indexing service mailed to his attention?
The data resulting from the questionnaire were keypunched

and converted to magnetic tape. The questions were grouped, tabu-

lated, compared and contrasted with other tabulated relevant
questionnaire responses.

The directories, Industrial Research Laboratories of the United
28
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cerns Interested in Performn Research and Develo ient (U. S.
Small Business Administration, 1983) containing 2, 775 companies

j were searched against the Noci-Faderal U. S. Recipient File. A sta-

tistically significant source file was established for the nonrecipient
population representing primarily Industrial organizations supposedly

A questionnaire for the nanrecipient population was designed
to establish the magnitude of R & D activity, company subject in-

vcsand types of approaches utilized in acquiring and using ecien-
adtehooia iomtof. th Aube ofqetions perenta

wihthose in the Recipient Questionnaire were retained in the Non-
rcpetQuestionnal-.e. This was done to facilitate comparison be-

tenthe informaion gathering patterns among recipients and non-
recipients of the Federal abstracting and indexing services.

The responses to the Nonrecipient Questionnaires were key-

pnhdand transferred to magnetic tape. The responses were comn-

prdwith thos derived from the Recipient Questionnaires.

The various phases of the study have been treated in sub-
sequent chapters as follows:

Chapter H is devoted to national trends in research and de-

velopment and the ec~onomnic effects resulting from maximum ex-

ploitation of R & D findings. mffe growth of U. S. Federal research
and development support is examined vls-A-vis non-Federal support

for research and development. The relationship between research
and development expenditures and the need for systematic diffusionI of information stemming from these expenditures is discussed.

Chapter M examine's the use of abstracting and indexing ser-

vices for the communication of research results. Since the abstract

has been purposefully and extensively used in Soviet bloc countries
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as the official commurnication medium ir. this field, the inoa.,r,.

service environment and use made of abstracts in Poland, Czechoslo-

vakia, Hungary, East Germany, and the Soviet Union was Inestigat-

ed.

Chapter IV presents the U.S. diffusion pattern for the abstract-

ing and indexing services of Nuclear Science Abstracts, Scientific

and Technical Aerospace Reports, Technical Abstract Bulletin, and

U. S, Government Research & Development Reports. Detailed sta-

tistical analyses are provided for non-Federal U.S. recipents, w"h_

are grouped by subject specialty, type of industry, geographic loca-

tion, and a number of other variables. More general statistical in-

formation is made available for Federal agency recipients, GPO De-

pository Library recipients, as well as recipients outside the United

States and Its possessions.

Chapter V describes the sampling method and reports the re-

suits of analysis of the Recipient Questionnaire that was sent to a

representative group of non-Federal U.S. recipients. Data on indi-

vidual recipient characteristics as well as information on recipient

organization environment were quantified and analyzed. The categor-

ies of information sought and data on the actual use made of the ab-

stracting And indexing services are displayed in tabular form. Gen-

eralizations are derived on the basis of the quantified data.

Chapter VI is devoted to the identification and analysis of the

nonreciplent population. Search results are presented d'.rlved from

the comparison of the address files of known recipients of the ab-

stracting and indexing services and listings of research-oriented in-

dustrial nonrecipient firms and Institutions iound in a number of

specialized directories. Responses to the Nonreciptant Questionaire

are tabulated and xnalyzed and the data compared with those derived

from the Recipient Questionnaire.

Chapter VII summarizes the salient findings relating to the

hypotheses tested. Current national policies a-W practices bearing on

the dissemination of federally-sponsored research results are re..

viewed in light of this and other investigations. Recommendations

are made with respect to a national information disse.nilnation pollcy
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Chaptei 2

Informatlui as An Economic Resource

A strung U. S. ec .nomy is now deen .id capable of wieldv4 far

greater Influence than military fnrce. It needs to be tamed ar d

enriche as a matter of sound strategic policy. I

What are the factors that teUnid to increase produttilvity? Is an
increased rat(, of economic growth to be attained primarily by sub-

stantial investmenL in capital plant and equipment? What effect dj

such economy tA,put variables as training and education or research

and development have on national economies or individual corporate

enterprises?

The effect of human capital on productivity has been largely

neglected in the past. Virtually all. economic Audles have empha-

sized the role of nonhuman capital. This resulted in the widely held

belief that an increase in nonhumanw capital per worker would result

in a corresponding increase in productivity per worker, which is

quite misleading. When applied ,o economic planning for underde-

veloped nations, the simple capital-output ratios proved to be er-

roneous. 2

I: Economic growth is increaingly being considered as the cum-
ulative result of capital iavestment in machines and labor and of na-

tional resources devoted to developing and Improving the economy in-

put variables usually grouped under the term technical progress.

Recent studies taking into consideration both physical and non-phys-

ical capital investments indicate that in mature industrial countries
the rise in physical capital accounts for only a fraction of the long-

term increase in labor productivity. 3, 4 Rather, it is investment in
the nonphysical technical pro-;ress that accounts for up to 90 percent

of the increase in real product per person employed. 5 Specific:'.iy,

investments in education or in research 2nd devlopment have been

shown to lead to improvements in the quality of capital and labor
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ind thus have resulted in increased productivity. The effect of R

D on rroductivity can upually, though not I imediately, be noted in

efficiency of equipment, efficiency of processes and methods, cf-I
ficiesvey of produrtts. An increase of $40 to $80 billion of the $365
boillion Groom- Natioral Produc1 of 11,53 ... airlbuiabie to &D

con~ductedl during the period 1928i-53.6 Fait growing industries, such

as the electronics, chfiihiii and aerospace industries, have Lrener-

ally showed a relatively high ratio of R & D expenditure to output,

while slaw growin* industrie8, ttuch aa the textileo, fuud and lurn-

ber industries, usually had a low ratio. This trend has been ana-

lyzed by Hoffmnnn 7 and Maizelse anid is apparent through examin2-

tion1 Of TAbles IA and 2A, Appendix A.
Investigations of British research-based industries reveal tha.t

their output has been grovilng twice as fast as that of manufacturing

industries in general. While British exports havie Increased by 0. 1

percent per year during the past eight years, the annual gro'wth rate

of exports for the chemicals Industry has been 10, 4 percent and for

the electronics industry 7. 9 percent. 9 A study of five U. S. firms

in the drug and pharmaceutical indusitry and eighteen firms in the

chemical and allied products industry established empirically the

relationship between R & D exp'inditures and productivity increase,

A number of other inpuat variables were also tcsted. The basic con-

clusion of the study is thA "beyond a reasonable doubt, causality

runs from research and development to prodictivity, and finally to

profitability."1 It is further noted that

no other input factor tested (except possibly differential
monopoly power whose influence was not fully establ~oh-
ed) was able to compete effectively with, or even to
complemen~t substantially, the relationship found between
the above~ variables. 10

A detailed study of the chemical, petroleum and steel industries,

sponsored by the National Science Foundation, the Ford Foundation

and the Cowles Founydation, suggests that the number of significant

inventions developed by a firm Is higbly correiated with the size of

its R & D investment.

Although the payout from an individual R &D project

33



Information as an Economic Resource

is obviously very uncertain, it eemn that there is a
close relationship over the long run be.vean the amoiint
Y firm spends on R & D and to total number of Im-
portant inventions it producet

Other studies have established a .o .-elation between the IA:-

centage oi gross sales spent on R . -d the return on Lu'! oock-

holders ini'etment (see Table 3A, Appt Ix A). An investigetion of

ten chemical com anies, covering a 13 year period, revealed tlmt

"for each dollar opent on research, a tolal of 313 .ollars of addi-

tionaM sales was generated In the fourth th. oue, the 10th "ear after

the end of the research period. ,112 Ewell's study indicates that one

dollar of research expenditure resulted in at 'east 25 dollars of

added Gross National Product over the follo, g 25 years. 13

Expenditures for Research and Development

Whether based on demonstrable facts j intuitive knowledge.,

many industrialized as well as underdeveloped nations have substan-

tially increased their expendituros for rese;.,ch and development. As

used in this report, the generic term "research and development"

(R & D) encompasses the w ,le spectrum of activity covered by the

terms "basic research, " "applied research" and "development."

Following definitions used by the National Science Foundation, 14,15

the specific terms signify the following:

Basic Research - Research projects which represent
original investigation for the advancement of scien-
tlfic knowledge and do not have specific commercial
objectives, although they may be in fields of presentor potential interest to the reporting company.

Applied Research - Research projects which represent
investigation directed to discovery of new scientific
knowledge and which have specific commercial objec-
tives with respect to either products or processes.

Development - Systematic use of scientific knowledge
directed toward the production of useful materials,
devices, systems or mekhods, including design and
development of prototypes and processes.

While positive efforts have been exerted within recent years to

collect statistics on research and development expenditures, many

nations as well as individual institutions find this to be a difficult
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taskTheinpit atacomprlaing reaearch "~~ ceviopment are prone

to subjective interpretation and the resultant statistics, even when

officially collect~d, often pone serious problems fromi the point ofI Fiure eec~ch adD elou Ai pjnWture as it Percentage ofI Gross l~atlonal Product at Market Prices

R & D -

ou

U-

4U

Suc:Organization for Economic Cooperation and Development.
ScecEconomic Growth and Government Policy. PaiiL4,

3.
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Fgitre 2

Research and Development Expenditures In Relation to Per
Capita Gross National Product (GNP)

At Market Prices 1901 (or nearest year)

tI:

I II

i 4 i g

Source: Organization for Economic Cooperation and Development.
Science, Economic Growth and Government Policy;, Parts,
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view ut deiinition and comparability. In spite of these shortcomings,

R & D statistics, since they are major conhtitu: its of technical

progress, provide one of the best indicators available for apprais-

ing other than physical capital investments made nationally or by

individual industrial PMerpr-ee.

Estimates of research and development expenditures for a num-

ber of countries have been collected and analyzed by the staff of

the Organization for Economic Cooperation and Development. As in-

* d,.ated in Pigure 1, the R & D expemliturvn have been iea',red

against the Gross National Product (GNP) of the respective coun-

tries. Ratios between expenditures for research and development

and the Gross National Product (the market value of the output and

services produced by a nation's economy) indicate the R & D invest-

ment trends within the framework of the total national income.

Comparative analyses of countries at varying stages of in-

dustrial development indicate, as shown in Figure 2, that the re-

search ratio tends to rise with the growth of the per capita Gross

National Product. The inference can thus be made that nations hav-

ing a high rer capita GNP have a substantially higher research ratio

than nations having a low per capita GNP. Figure 2 indicates that

advanced industrial nations spend more than one percent of their

GNP on research and development while underdeveloped countries

spend less than 0. 25 percent. The share of GNP allocated to re-

search and development in the Soviet Union has been estimated at

2. 87 percent for the year 1960. 16

U. S. Federal Support of Research and Development

The Federal Government has been supporting research since

the 19th Century. The Hatch Act of 1887 provided for the esL.-bish.,

merit of an agricultural experiment station at each state land grant

college or university and provided for an annual appropriation for

tthe partial funding of these state experiment stations, This was one

of the earliest landmarks of Federal support for research and de-

velopment programs, 17 but major funding for research and develop-

went was not provided by Congress until just before World War 1I.

The end of World War 11, with its awesome demonstrrtion of the
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tcp-~tfioi of -aci ::_- &c U aa lay law &ali!ry purpie. twrfugl

the realization that the United Stnies could not entrust its security to
the scientific progress of a war-shattered Rurope. This resulted in

Congressiont! aut orIaattoi for a number of Executive agencies to un-

dertake research and development in support ot their respective mis-

1o0s.

Since the end of World War H. Federal R & D expenditures have

risen continuously. Table I shows that Federal expenditures for re-

search and development rose from 74 million in the forties to an esti-

mnied total of $11. 5 billion In 1946.

Table I

Expenditures for Federal Research and Development, and
Research and Development Facilities, 1940-1966

(Millions of Dollars)

Total Total R & D and Percent of
F'ifcal Budget R & D Fcilitlee Total Federal
Year Expenditures Expenditures Expenditures

1940 9,055 74 0.8
1941 13,255 198 1.5
1942 34,037 280 .8
1943 79, 368 602 .8
1944 94,986 1,377 1.4
1945 98,303 1,591 1.6
1946 60, 326 918 1.5
1947 38, 923 900 2.41
1948 32, 955 855 2. 8
1949 39,474 1,082 2.7
1960 39,544 1,083 2.1
1951 43,970 1,301 3.0
1952 65,303 1,816 2.8
1953 74,120 3,101 4.2
1954 67,537 3,148 4.7
1955 64,389 3,308 5.1
1956 68,224 3,446 5.2
1957 68,966 4, 462 8. 5
1958 71,369 4,990 7.0
1959 60, 342 5, 803 7.2
1960 76,539 7,738 10. 1
1961 81,515 9,278 .1.4
1962 87,787 10,313 11.8
1963 92, 642 11,988 12.9
1964 97, 684 14, 694 15.0
1965 (estimate) 97,481 15,371 15.8
1966 (estimate) 99, 687 15,438 15.5
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r Source: U. S. National Science Foumndation. Federal lFnds for Re-
sarch, Development, and Other Scfeific ActivIties, 11.
(NSF65-11). Wasmiton, D.C., U.S. Govt. f .F[ 1966, p. 2.

In 1920 F eral and non-:1 edr : & De z z:I6.rri ,er 0. 0r

percent of our Groe Nationtl Product; in 1930, 0, 14 percent; in

1940, 0. 37 percent; in 1950, 1.01 percent and in 16f, 2. 78 per-

I cent. 18 These figures are essentially in agreemnnt with those pro-vided bythe National Science Foundation (Figure 3) for th ero

I 1t5s--l9C3.

Figure 3

Research and Development as Percent of
the Gross Nationl Product, 1958-63

Percent

I.J

mum. . . ..I si

Source: "Research and Development and the Gross National Product."
Reviews of Data on Science Resources. v. 1, no. 4, Mayi /'985, p. 9. (NSF 65-11).
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The promirtioni f the united stawfe GNp tevoed to H 1) Incroag-

ed almost 750 percent during the last two decades and almost

2000 percent over the last three decades. Throughout this perhi

Trendu In Federal Expenditures for RFeiarch

De.velopment, and A & D Plant.. by Agenc~y

;K

Source: U. S. National Sciencc Foundation. Federal Fuznds for Re -
search, Development and other Scientfic Activities: 1968
INSF-65-19). Washington, D. C., 13 S. Govt. Print.Of,
1986, p. 4.
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appr-lai-,iy 0 pvrent o Federal NI & D funds were expended by

just three agencies: the Department of Defense,, National AereAutics

and Space Administration (formerly National Advisory Committee for

Aeronautics) and the Atomic Energy Cornmisslon, Federal agency R

& D expenditures for the .nerd 19l-6 e... re pr'-%c.c in ri urt

4. (See almo Table 4A, Appendix A),

Public v8, Private Support for R & D

While industrial organizations, educational Institutions and

Federal government agencies have all progrestiv-ly incrcamcd their

research and development expenditures (see Table 5A, Appendix A),

and although many industrial organizations have indicated further in-

creases in their R & D obligations (see Fable 6A, Appendix A), a

decided shift 1,a. become apparent in the relative amounts of R & D

support provided by the Federal government vs, private ,ndustrial

organizations. To an ever increasing degree, the Federal government

has assumed responsibility for funding research and development.

The trends of Federal support as compared with industrial and edu-

cational or nonptofit institution support for R & D is portrayed In

Flgure 5. This indicates that since about 1943 the Federal govern-

ment has been supplying more than half of the money spent on re-

search and development In the United States.

Testifying before the House of Representatives Select Commit-

tee on Government Research, Jerome B. Wiesner, Director, Office

of Science and Technology, stated:

As a source of funding for research and development,
the Federal government has constantly since World
War 1U been obliged to expand its role as sponsor of
scientific and technological activities.... The high per-
centage attribttable to the Federal share... reflects
pressing and costly demands of national security, eco-
nomic welfare and health for the contributions of sci-
ence and technology, in areas where private institu-
tions cannot recapture sufficient or prompt returns as
incentives to investment. 19

The Federal government will provide sixty-six percent of the

approximately $23 billion of R & D ifunds to be expended by both

public and private institutions during fiscal year 1966/67. 20

Need for Information Diffusion
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What are the Implications of them. Federal i & D apendi- i

tures for the Iorm to scence psole#Won or, for that matter, for

the natio as a whole ?

invesment in research and development wUtl not, by itself,

ontribute to increased producUvity. Were econOmic growth purely

a function of R & D invstme*i, the rate ol groth of the ONP would

bt= - ,,-,--w,... . to the magnitude of R & D Investment. An

may be own from Flgure 0, this has tot been Ue casa. The enorm-

ous increaes In R & D invesimenis have ot been tolwsd by paraI-

lel and corresponding increases in tU U. S. rat i of economic grow-

l The implicalc I& that application of scientiflc abd technological

FIgure 5

Swrces for Research and Development rinds

a1 6
I

eL.,

: U

Source: U. S. Congres. Senate. Select Committee on Small Business.
The Role and Effect of Technology in the Nation'. Economy.
Hearings before a Seect Sub-comralttee, 88th Cong., lit
Sess., May 20, 1963, p1 1. Washington, D. C., U. S.
Govt. Print. Off., 1963, p. 33.
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information xsetuiting from reswarch aMd developinent acvIii cru-

cial to economic growth, 21, 22 Reduction of the time lag between the

development of innovations and their wide-spr.od Introduction Irto

Industry is also of signal importance.

Discusstng the question of science, econnmic growth. and in-

wivation, Dr. Ale.nder Kig, Director of Scienti-fic Affair:, Organ-

IItion for Economic Cooperation and Development notes:

... in ation Is, the process through which science
fosters this feconoiic] growth and the problem of
innovation is the key to the industrlal future. In=-
vation is not a simple matter af technical commun-

ication, even when that communication Is good, which
today it is not. Complex social and economic factors
are involved. Innovation depends on government pol-
icy, fiscal and other matters and it has a great deal

Figure 6

Comrison of Growth of R&D Funds With
Growth of GNP and Federal Budget

:/Mb 
-N * ,/

i I~XP90NDITUI[ .

Ij 
T

Sc urce: Rubel, John H. "Trends and Challenge in Research and
Devel,'pment. "In National Security Industrial Association.
The Impct of ( ernment Research and Development Ex-
penditre-s anTrlustrial Growth, Proceedings of R D -
M s-m 13-4 March 93. Washlngton, D, C,, 19,3,
p. 13,
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to do with the policy or lick of nalicy of flr~nar.4i:
industries: It is influenced by prtblema of deprecia-
tion, with the psychology of nanagersa with their
sense of irderiority when faced with complex modern
technology, with acceptance of new methods by the
workers and their unions and with all the complex
difliculties and soclal consequences of change. Tech-
nical InP-aratian i al element 0i tte whole innova-

sileI r'actor7.3 -emphasis supplied]

The immediate product of Federally-supported research and

development is frequently not hardware, but informatton--informa-

tion which in communicated primarily through the technical report.

While other communication media may be utilized to disseminate re-
search data, It in&.y be assumed that Inefficient utilization of tech-

nical report literature tends to reduce the effectiveness of the know-

ledge derived from the research and development. 'rhis was one of

the conclusions reached by a nu~mber of congressional committees

investigating Federal agency practices In organizing arod disseminat-

ing the results of government-sponsored research.

More than a hundred years ago, in passing the Organic Act

establishing the Department of Agriculture, the Congress showed its

awareness of the need to utilize available information. This Act

specified that the newly created Department was "to acquire and to

diffuse among the people of the United States useful information on

msbjects connected with agriculture in the most general and compre-

hensive sekuse of that word.... ,.24 Not only was agriculture the ex-

ception to the overall inadequate dMffuson pattern for sclentific and

technological information, even its agricultural extension service

which has been most successful in practically all its programs, re-

quired 14 years to achieve adoption of hybrid corn by Iowa farmers.2 5

Ar.ricutural problerns in a particular region could olten be
solved through the diffusion of techniques or processes having wide

and generalized application. The introduction of commercial fertil-

izers or the planting of hybrid corn did nut demand the tailor- made

intensive information service essential lor such things as the problem

of the machine-tool manufacturer who ercounters difficulties io juon-
ing two dissimilar alloys. Another factor is that there are approxi-
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muteiy 3i2,OW manufacturing companies in the United States and

that they have a wide variety of information needs. 26

An indication of the time lag in industrial applications is the

fact that forty yearn elapsed between the first successful use of the

tunnel oven nd .ite general vcc"ancc in Uw; pottery iniuiry. A

study of twelve important innovatinns in the bituminous coal industry,

iron Am steel industry, brewing industry, ad railroad industry in-

dicates that, measured from the date of the first commercial applica-

tion, it took twenty years or more for all the major tirnwi to adopt

a number of vital innovations. In three only instances was the time

period ten years or less.28 Obviously, inefficient dissemination of

Information has beer. very costly to the national economy.

Expjansion of information services to the industrial community

at large has been limited by onposition from major segments of in-

dustry as well as from industrial associations, including the National

Association of Manufacturers and the U. S. Chamber of Commerce.

The argument against an industrial infornation service similar in

Intent and function to that of the agricultural extension service was

based on the fear that the provision ol such a service would tend to

upset the competitive balarce. Establisi.hed firms saw the threat of

competition from weaker competitors whc might adoA innovations

and processes to invade their markets. 29

Studies carried out by Arthur D. Little Inc. for the National

Science Foundation and the Department of Commerce indicate that

there is some basis for these fears. 30 Industries, such as textile,

building, and machine tools and the newer industries such as chem-

icals and electronics were analyzed to determine the source, over

the last fifty years, of their tecLnically and economically significant

innovations as well as the factors leading to the development and

adoption of these n.ovations. The conclusion reached is that Indus-

tries of high sophistication have led in both investment for research

and in application of research results. Furthermore, the major in-

novations adopted by research-oriented industry, such as plastics,

transistors and turbojets, have been developed and, whenever feas-

ible, economically marketed from within the innovating industry.
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Information as an Economic Resource

During the thirty year .ve"od covered by the Lvdudy, the tr- d"-al

industries, while improving products and processes and attaiiing

substantial increases in productivity, developed little new technology

of major economic signlificance. The fei, major technical and eco-

nomicaUy important innovations adopted by traditional industry came

primarily from outside the industry, from foreign technology, from31
independeut inventors or from new small firms. In considering the

"innovation by invasion" process, the invostlgators noted that in

principle, "an industry about 'o be invaded cutdd simultaneously be

an invader itself. " This has not been the ca"-. Companies in tex-

tios, building, or machine tools have not invaded other industrial

areas with new ideas; instead the new, fast-growing, technically

advanced industries have invaded stable or declining industries. For

textiles, building, and machine tools, the invaders have been the

chemical industry and the aerospace industry. The building industry

has been invaded by all industries having advanced manufacturing

techniques. 32

It is understandable that organized Federal diffusion of new

technology would tend to generate resistance, yet from the point of

view of national e--onomic well-being, not only the creation, but the

most widespread utilization of the latest technology is highly desir-

able.

Sammary

The rate of economic growth has been of considerable con-

cern to industrialized as well as to underdeveloped nations. Recent

studies dealing with economic effects of investment in human capital

(i. e., training, education, basic research, applied research and de-

velopment, which is generally grouped under the term technical pro-

gress) when compared with investment in machinery and labor, made

it abundantly clear that technical progress was responsible for the

major part of increases in national productivity and in rates f eco-

nomic growth.

Research and development investment, a major component of

technical progress, has been found to be a causative factor in in-

creased productivity and profitability within certain industries. More-
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r over nations as well ar :he segments of industry which Invened

heavily in research an" development were found to be in the fore-

front of economic expe ion.

While allocatio, or research and development have increas-
S ed tremendously witb - the last few decades, it Is now being recog-

nized that not merel investment in R & D, but utilization of the re-

sults of R. & D is of crucial importance to national economies or

private enterprises. Effective information transfer is one of the

prime components leading toward widespread adoption and utilization

of research findings. Industry attitudes tend to inhibit maximum in-

formation diffusion. Howev, , national welfare requires full exploita-

tion of all information derived from the expenditure of public funds.
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Chapter 3

Abstracting and Indexing Services as Diffusion Media

In considering diffusion of scientific and technical information

ow must take full coignance of the role played by abstracting and

indexing services in the diffusion process.

The first science abstracting journal, Le Journal des Scavans

had its 300th anniversary in 1965. 1 Various forms of abstracting and

indexing services have been issued and they have grown rapidly in

number. For the year 1959, the Soviet national documentation cen-

ter, VEUTI, reported 1, 494 such services, including 360 devoted en-

tirely to abstracting and indexing. 2 The figures were partially de-

tailed as follows:taied s fllos:Total Purely Abstract!nM and

Country S-eu es Indeing Services

United States 300 60

USSR 260 20

Japan 200 10

Great Britain 191 40

France 162 22

West Germany 134 36

A more recent U.S. compilation lists 1, 855 such titles, is-

sued in 40 countries, of which 365 are reported to be published in

the United States. Bourne4 arrived at a comprehensive estimate of
3, 500 abstracting and indeing services, including 450 published in

the United States. Figure 7 indicates that abstracting journals have

kept pace with the overall rise in the publication of scientific and
technical journal literature. The increase in the total number of ab-
stracts published in Chemical Abstracts5 and in some other repre-

sentative services during 1955 and 1965 (Table 2), is a further indi-

cation of the effort to cope with the world-wide increase in scien-

tific and technological publishing.
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Soviet Difusion PatternI ~~Figure? 7 ~ sueI Number of Scientific Journals and Abstract Journals

arc

co! v. 17 o ,Jn 96 .22

soerces anPr ile reoun.c"Ten xoetia forrefence. adfor

S current awareness service. Indications are, however, that informa- .

tion retrieved on the basis of titles only is not as relevant as that

otained with the aid of abstracts. 6 There is also evidence to indi-

cate that selection of publications through perusal of titles is far

less accurate than selection by reading abstracts. 7

There have been a number of studies on the usefulness and

effectiveness of abstracting and indexing services. 8, 9, 10, 11

1While there has been sporadic and intense criticism of
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Table 2

Abstract and Citation Coverage Provided by Selective
Abstracting and Indexing Services for the Years 1955 and 1965

Abstracting and Percent
Indexing Service Yea.r Year increase

1955 1985

ASM Review of Metal
Literature 7, 463 13, 214 77. 06

Analytical Abstracts 3, 280 6, 865 I00. 15

Applied Mechanics Review 3,961 7,847 98. 10

Biological Abstracts 30,058 110,119 266. 35

Chemical Abstracts 84,590 194,995 130.52

Electrical Engineering
Abstracts 5,403 19, 500 260. 91

Engineering Index 25,600 49,000 91.40

International Aerospace Ab-
stracts (Successor to Aero-(
space Engineering Index) 3 , 9 0 0(a) 26, 851 588.48

Nuclear Science Abstracts 8,020 48, 118 499.75

Physics Abstracts 10, 160 34,000 234. 64

Psychological Abstracts 9,103 16, 619 82. 56

ReferativnyT Zhurnal 209,967 700, 00 0 (a) 233.38

Technical Abstract
Bulletin 26, 720 59, 238 121. 69

Scientific and Technical
Aerospace Reports (Suc-
cessor to Index of NASA
Technical Publications) 3, 500(a) 26, 851 667. 17

(a) Estimate
12

abstracting and indexing services, for the most part the criticism

has centered on inadequate abstracting, lack of indexing, undue de-

lay in publishing, lack of comprehensiveness, lack of selectivity,

etc., rather than on any inherent inadequacy of the abstracting and

indexing service as a mechanism for the diffubion of research re-

sults. The mass of scientific and technical information now being

published in a variety of languages, the inordinate cost of making a

systematic review of a literature th t is not organized, the limited
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aceess to source materials and the limited time available to per-

form a search have all contributed to making the abstracting and in-

dexing service one of the prime clearinghouses for current additions

to knowlcdgv. Abstracts provide the capability to concentrate within

a oligle pbliuiion knowledge that is recorded In a multitude of re-

search papers and technical reports. Adequate and efficient indexing

can achieve a synthesis of the fractlonal'zed, dispersed portions of

new knowledge. Information thus assembled and indexed can be of

Significancc to the i-tomwarcher in providing the background needed

for further synthesis of information. Such a synthesis represents a
link in the communliations chain between the scientist and engineer

and provides another argument in favor of abstracting and indexing

services. In reviewing and summarizing extensive hearings on U. S.
scientific information dissemination, a Congressional Committee

staff report noted:1
3

It is belived by many that the most effective and eco-
nomical way of bringing world scientific information
to the attention of American scientists and stirring
their interest in it is an effective system of distribu-
tion of abstracts. Carefully prepared abstracts are
economical to distribute widely and permit the indi-
vidual scientist to keep himself abreast of worldwide
scientific developments in his field with little expendi-
ture of time. Carefully prepared abstracts encourage
scientists to seek copies of articles of interest, either
through lending libraries, purchare, or photographic
reproduction.
Primary distribution of AEC, NASA, and DOD technical re-

ports is often made directly by contractor organizations as well as

by the national documentation centers of these agencies. This is a
costly process and it is limited to a relatively small group of re-
cipients. In almost all instances, prior approval is necessary in
order to be placed on such aistribution lists, yet the history of sci-

ence and technology is replete with examples illustrating the impos-

sibility of predicting with any certainty the application th-t can be
made of data or informazion resulting from any scientific investiga-

14
tion. Moreover, for economic reasons this limited primary dis-
semination of full size copies of technical reports has recently been
reduced drastically in favor of the microfiche form. For this reason
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the abstract has to be relled upon s oe of the few awdis currently

avaiable for general communication of inlormatoa about R & D ac-

tivity of these Agencies.

Soviet Bloc ExloitAtlon of Abstracting and lzex1Bg rvices

Nowhere has the abstract becn more fully sa ped and more

dogirdiy explote-1 in' M-0 _dff0-iaon ol aieniff And tachnical Informa-
15tLion than in comnmuist countries. Whether indicative or informative,

in card format or published in primary Journw4 or in abstracting

and indexing services, the abstract has been frequently used as the

official nwdium for current a'-ran,,* i, d information retrieval.

While methods employed in disseminating information within

particular countries depend in large measure upon their internal so-

cio-political systems, problems and solutions relating to information

diffusion for the more industrialized nations of the world, whether

communist or not, generally have been found to have a common base.

This is true particul&rly when the publication media are under the
contro' of government agencies and when the information to be dis-

seminated, which is derived through the employment of public funds,

is nog subject to copyright.

Poland

Somw 84 centers In Poland receive and abstract literature in

specifically designated subject disciplines. The abstracts, in manu-

script form, are forwarded to the Central Institute for Scientific,

Technical, and Economic Information (Centralny Ineytut Iuformacji

Naukowo-Technicznej I Ekonomicznej, CUNTE) where they are

edited, printed on cards (Figure b) and sold or distributed to dmanu-
facturing plants, laboratories, planning and administrative offices of

various industries, institutos, universities and other institutions of

higher learning, engineering and improiemer. clubs, and Indlvid-

uale. " The subscriber may select one or more of 850 subject fields

assigned and arranged in accordance with the Universal Decimal

Classification system. Some of the cards provide on the verao the
full text in microprint. Since its founding through 1962, CIINTE has

printed and disseminated a total of 55 miUlion cards, averaging ap-

proximately 4-1/2 million cards anmially. 17 Some 700,000 titles
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Figure 8

Sample Abotract Card Issued by C1114TE, Poland

Untersuchunenber lolch bedngten Verderb von fcto

achowanle &IV hexa metylentetra min,,,, Mira w kvainyim
Crodowisku wydalela formaldehyd. Zastrzezenla co do
ywania tego rodka kcmserwuj~cego. Badania dziala- src

hexanie tylentetraininy, stosowanej do zimnych mar -
t, na bakierie miekowe. Stwierdtono te wzrost temp-

vwa na rozpad hexanm., wobec czego, nalely s~adowat
nrynaty- rybne w niskich teinperaturach. Najmanlainza

loit hexametylentetraminy w miqsie ryb, dzi~yaj~ca
akerioutatycznie, wynoal 6 mg %

rarchaluka I___________________ Abat racter

t409 58/60/k

were abstracted in 1950-1959, An equivAent number of photocopies

(including 420, 000 supplied by ClTNTE) and 7, 500,000 microfilms
(5, 700,000 supplied by CIINTE) w, re supplied to subscribers during

that period. 18In 1959, the Institute is reported to have sold approx-
imately 7-1/2 million cards. Of these, 55 percent went to industrial

recipients, 23 percent to technical schools and colleges, 20 percent

to governmental bodies, and 5 percent to miscellaneous subscrib-

ers. 19 In 1965 the Institute distributed about 10 million cards, cov-

ering approximnately 100, 000 titles. 2

About 15 percent of the tites distributed in the form of ab-

stract cards are also published in a number of primary scientific

~ and technical journals, industry information bulletins and abstracting
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and tndcxing services. Thc, quarterly CTINTE Abstracting journa;,

Oblor Polskot Tekhnicheukff J.teratury - Polish Technical Abstracts,
published in English and Russia contains an the average 167 pagg-s
of ahutrarta of owlertMc scientific and technicAI papers wkitten by

Polsh acintie id -e n, iech kmbosiloyUiuietynflioku-

nientacyny Elikrote chniki (Documentation Review for Electrotechnol -

Dokumentacyjny Metali Nieielalnych (Documentation Bulletin for Non-

feros tals) issued by the Science -Technology Documentation Sec-

toofthe Isiuefor Nonferrous Metals, PrzegI~d Dokumentacyiny

Hydrologii I Meteorologii (Documentation Review for Hydrology and

Meteorology) issued by the State Hydro-Meteorological Institute, un-

like abstracts in card form, illustrate the decentralized publication

and disseidnation of abstract-type journals within the Polish docu-

mentation juCLwoyk. A tutal of 110 documentation reviews, 94 express-

Information type publications and 304 information bulletins were is-

sued during 1964. 21

Czechoslovakia

The abstract has been a basic medium for technical and sci-

entific communication in Czechoslovakia. For the period 1957-1959,

centralized abstracting evaluated about 2,.500 journal titles annually

in addition to other dcmns22The abstracted information was

disserninated both in card form and in abstract journals. The "Karto-

teka technicke a ekononicke literatury,"1 (Card-File of Technical and

Economic Literature) was distributed weekly in DIN A6 (Deutsche

Industrie-Norm, 1480 50 mm) format. It went to more than 1, 000 sub-

scribers. Approximately 100, 000 abstracts (10 million cards) were

sold during 1959. 23 With the transfer In 1959 of the Biblographic

Department of the State Technical Library (Formerly the Library of

the Technical University of Prague), the Center for Scientific, Tech-

nical and Economic Information (Ostredrif v~decklych, technicktch a

ekonornickpch informacO 2 has, among other responsibilities, been

assigned the function of evaluating; indexing and abstracting the
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ovi-Agfi and technical literaturc through the support and coordina-

tion of the decentrialaZed information centers. The industrial cen-

ters share in cvllecting and processing of information and making it

available to the Center as well an to their own Induitries, scicntisto,

and eniineera& In 1_159 a hout !6 -wch crtcra prcpred a toWi oi

28,000 abstracts, selected from 32,000 semlal Issues. 26 Abstracts,

both those prepared by tho Contor's own staff and those rccclvcd

from industrial information centers, are disseminated by the Center
27

in card form and in ki]rrvals. The crmlprehcnsivc centrally iwiu.d

abstract journal, Prehled technicke a hospodarske literatury (Survey

of Technical and Economic Literature) represents the result uf in-

teraction between the Center and local industrial documeniation

units. During the year 1959 the Center had approximately 4, 550 wtb-

scribers for various Sections of Prehied (see Table 7A, Appendix

A). Only about half of the abstracts received by the Center were

published in the Prehled. Libraiians as well as scientists and en-

gineers are v.rged to make full use of laternally produced as well as

foreign abstracting and indexing services. 28

Hunar~

Until 1962 Hungarian information services were carried out

mostly by technical libraries attached to scientific institutes and in-

dustrial enterprises. The National Committee for Technological De-

velopmeit (Orszagos Maszaki Fejlesztesi Bizttsag) was established

in 1962 and was given full responsibiliLy for the bibliographic con-

trol and dissemination of scientific and technological information,

Its Central Technical Library and Techical Documentation Center

(OMKDK - Orszagl5s Mtlsdak Knyvtar es Dokumentacios K7zpont)

was Charged with supplying abstracting and indexing services cover-

ing both domestic and foreign literature. The Central Technical Li-

brary, while providing for the most part traditional library services,

forms the basis for the work of the Technical Documentation Center,

which r-Ovides abstracts, searches, reviews and translations of sci-

entific and technical literature. Nearly 85,000 abstracts are current-

ly prepared and published in 13 series of reviews covering such

fields as physics, chemistry, mining, metallurgy, energy, engineering,
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Av'uali in the form of cards 0assifird Ari-rdinig to UIX,

The Indicative abstract in card form ha;v been tho principul

w-;Afis lur diumihutting scientific and technical intormstian In East

Germany. T~he deeiaion to exploit the uhstract tr. this torn, waft made

in Sernmbr 1952 eiurlrV the first workshop of East German docu-

wenilis~DIN~ A6 (Deutsche Industrie-Norm, 148x160 mra) card

size was eventually agreed uporn and the make -up for the abstract,

forni of citAtion and classitlcation system were made standard for

all documentation centers,.3 As of January 1981, a total of 227
documentation centers (Dokuzmntatone-stellen) abstracted more than

5,000 &,,Aials and other forms of publication. Duaring the first six

months uf 1961, 163, 861 titles were abstracted. 32Approximately 18

mIllion cards, 610,000 photocopies and 250,000 microfilms weic-

made available in 1961 to sone 14, 952 subscribers serviced by the

Institute for Documentation of the German Academy of Sciences (In-

stltut ftir Pokcumentation der Deutschen Akademie der Wissenachaften),

the principal abstracting and Indexing organization foi East Germany.

The East C-erinan Information net_oz-!: ::-zlot; -s1 ccntral
documentation institutes, industrial agencies having information cen-

ters, and information sections within industrial enterprises, The

Central Institute of lnformation and Documentation (Zentralinstitut ftlr

Inormaticm und Dokumnentation), created in iccordamee with a decree

issued by the Council of Ministers on August 8, 1963, is responsibile

for administering the information retwork in the fields of science,

technology, and economics. One of the .Trime functions of the decen-

tralized industrf;.:l information sections is to evaluate and abstract
newly acquired literature. 33Highly quaifled personnel are used for

abstracting. The completed abstracts are forwarded to thme industrial
agency Informma'-ic, centers for industry-wide and national dissenina-

tion In abstract _ i ices. More than 130 of suc~h services were is-

sued in 1961 among which are found the major abstractig and Index-

ing journals published by the Institut fIr Doikuxmentation- Chemiaches

Zentralblatt, Technisches Zeniralblatt (insued in sections: 1. En-
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e;glewesten. 2. C'h'rip' Terhrnk. ! Trxttltect unk; 4 Marhinr-

wesen; 5. Elektrutechnik, 6. Bauwesen; 7. Rrrg-. und Hlttnwren),

and Zeriralblatt Mr Kerntorschung und Kcrntectmlk. The abstracting

journal L.ndwirtschafliches Zentralblatt (jibithed in sections ,
La~tec:luk.: Z. Pflanslicie Produktion; 3, Tier-tucht, Tierr~hru.,,g,

F'acherei: 4. Veterixtrmedizin) formerly Issed by the 1-rtltute, Is

now published by the newly organized institute of Agricultural Infor-

mation and Lucumentation, which is responsible to the Akademy of

9 Agricultural Sciences (Deutsche Akaderle ider Landwlrtschartmwis-

senschaften).

Soviet Union

Few are the Soviet documentalists who, in discussing dis-

semination of scientific and technological literature, would fail to In-

voke the writings of Lenin. A recent textbook prepared by high-rant-

ing staff members of the All-Union Institute of Scientific and Tech-

nical Information, cites Lenin as follows:

V. I. Lenin pointed out that success in fulfilling the
projected Program of the Party for the development
of science, the economy and education would depend
in large measure on the creative study and utiliza-
tion of everyting of value to be found in scientific
and technical achievements and industrial experience
of advanced capitalist countries, He taught that the
results of theoretical and experimental research of
Soviet scientific establishments ar institutisns
should be evaluated in relation to the level of world-
wide achievements in science and technology. V. I.
Lenin emphasized that to accomplish these goals, we
must 'take over everything of real value which Euro-
pean and American science has to offer; - this is
our first and most Important mission.' From the
sum total of measures directed toward assuring the
fulfillment of planned task. for the development of
Soviet science and the creation on its foundation of
a socialist economy, V. I. Lenin specifically singcli
out the task of studying thoroughly all aspects of
world literature with the aim of disseminating In-
formation on the newest achievements of science
an technology and introducing this knowledge into
socialist production. 34

The services of the All-Union Institute of Scientific and Tech-

nical Information (Vsesoilurny Institut NauchnoT I Telhnlcheskor
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.it--.d sct'ntific and tech'ita! Information. FXulideo in accurdanc

with a resolution, of July 19, 1952 Issued by the USt Council of

Minister,! (& vet Ministrov), the Institute was asked to undertake
syiein,-Lic And exhaustive abstractini of all world
literattir! in fb fields n! _-tuIr-aw ci'eiie aind tech-
nolk y (astronomy, gonepitics, mathen.Wtlcs, mechai-det,
cybernetics, physics, chemistry, blo-chemistry, bial-
wu.v, gcuphysiir, g'ogr~tphy, geology, mintrig einiiwer-
ing, machine-building, tralsportation, automation, ra-
di.o-eiectronica, electrical engineering, power engineer-
!n.- 24d ruriO I eo ccl, on hts 0 , . ; the Abore
to prepare and publimh mostract journals (Referatlvnyf
Zhurnal), to issue review-bibliographies, referenc'it-
era -eii- and spot reports on the most timety topics, -
and also to organize and dtvelup scientific research
directed toward the improvement of the methods and
technilues currently used in scientific information ser-vice. 36

From a total of four series (Astronomy, Chemistry, Mathe-

matics, Mechanics), containing 14, 466 abstracts published during the

initial year oi nublication of 1953, the major Soviet abstracting and

indexing service, Referativny.' Zhurnal, rapidly ncreased in scope

(see Table 3 and Figure 9). Approximately 17, 000, or more than

one third of the world's total output of 45,000 scientific and tech-

nical journals, as well as a great quantity of other beientific liter-

ature, is processed by the Institute. Materials are received and

analyzed from more than a hundred countries covering 64 languages

of which 22 are from within the Soviet Union. The Institute has a

permanent staff of about 2, 500, many of whom are highly qualified

scientists and engineers. Advisors from Soviet research organi..a-

tions and industrial enterprises aid in the fulfillment of VINITI tasks.

Approximately 22, 000 specialists can be called upon to prepare ab-

-Ai dAA%

During 1967, PeferativnyY Zhurnal expects to publish 25 series

and dOO, 000 abstracts. The centrally processed and published ab-

stracts are often repackaged and distributed in the form of sub-

sections of the main subject series. A total of 134 sub-sections witl

be issued in 1967. (See Table BA, Appendix A). in addition, 35
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F ure V,

Growth of Sclect~d Srias of "Refewa:.ivnI Zhur--al, "' I9-165I

Pa. AbItracta

aWa

~ Aatrmam

Heries AbstraCs Published
llow0 1061 1H2 1963 1984 i965

MasU.n- xoenie 137500 110377 120379 127800 12692 140500Machine
I- Construction

Biologik 120000 122979 116280 114313 12676 11 0
Biology

KhImlli 94400 104555 107415 102075 112828 127500
Chemistry

Astroomt O l 36603 36407 36638 37291 48400
Astronomy

Flilka 34500 38871 36723 38269 39142 40800
Physirs

*Prior to 1960 issued as part of ASTROOMnIA: GEODEZIXA

Source: Mikhaflov, A. 1. and others. Oswvj nauchnor inormatgsr.

Moakva, Izd-vo nauka, 1965, p, .03.
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r .#rai., md-,.w,. t ~vir..e will 1w. ,-imp~hod ,,;d ,s'ninaii (i,,,

Table 811, Ap'ndix A) HIiih sc*a.tivnty Is empivyet ;'ar )(Purral

titlea abstracted in the VINITI aervices Of a total of 2.061 new

serial tities received and reviewed during 1963, orny 787 were ab-

strac ted.
The abstracting and indexing wrvi',,. har.e, ince 1#5m, beer.

supplerented by F~karess Informattimt (Express Information), and

Ltott Nauki (Review of Science), which began in 1962, as well as by

other publicatins in the field of bibliography, library science and

documentation. Eksprea Informat'bira. a selective curre- awareness

bulletin, provides extensive and often illustrated abstracts of itemm

considered to be of particular significance to Sovi'lt science and in-

dustry. A total of 30 such series were tammed in 1957. The Institute

expects to publish 68 "ries during 1967.

The Institute has apparently kept pace with the general in-

crease in the quantity and diversity of the world's scientific and

techrtological literature, and substantial effort and resources have

been devoted to this task. How widely have the resulting abstracting

and indexing services been distributed within the Soviet Union? Which

segments of the communist and non-communist scientific commun-

ities have made. use of these services?

The impression has been created in the non-Soviet literature,
8, 3, 40 which may have been occasioned by rare criticism in the

Soviet press, 41,42 that an inadequate number of copies is printed

of Referativny! Zhurnal, that the cost of the service is prohibitive

to Soviet usert, ahd that a substantial portion of the copies printed

are sold to Western subscribers to the detriment of Soviet scientific

and technical personnel. The factual basis for these statements has

not been fully established in the past.

Direct Pnd indirect evidence indicates that the Soviet scien-

tific community relies heavily on ReferatlvnyT Zhurnal as a basic

medium for the communication of scientific and technical nforma-

tion. At the Sixth Scierdific Conference of the Library of the USSR

Academy of Sciences held in Leningrad in 1960, it was noted:

Many scientific institutions and i )dustrial establishments
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V rrcxivr Wrk rivethni4m

Fmt exmp timu Ioc~tory, hot.''n~h
btwwn (r,,lnV foir a honi timeu withoitd inuci e-,a tio-
Lainj hiaJ:vt BLVU91 tAI 11-bil Well Msid La hi.At
priwa-poing This problen w*M std1V#4 only after in-

fruni %_miimrv and w~s able it) sie up prodw-tion
of es -T7M in a pro-a-i -:. twr, wciks.

A number of cntcrprines adopted nw* techavugical
afoLk~.stu M4lia4

materials of the All-Union Institute of Scientific
atbd Technical I.durrmation and achieved considerable
savings as a result. For example, the Kulbyshev
Plant, "KATEK.," introduced a now method of seal-
ingvutobie' apr reug usfn vo atil Sa~ingrs
deelpe automobie suklg ofln volTI atils. Saingos
amounted to 16,000 rubles per ye'ar.

Savings by inany establishments thAt have used li-
formation from Abstract Journwa come to hundreds
of thousands of rubles.

The scientific Informiation of VINITI helped the sci-
entists of the Kuibyahev Industrial Institute to solve
an Important, practical problem about the origin of
static electricity in large oil reservoirs and ways
of removing It. Introduction of pressing of refrac-
tories in a closed drum p..rnz".ted LonsiderA. Imn-

rowth" et ^-1-41 I this rmeeril1 ard, -es'ited

in savingu of more than 300, 000 rubles.
The grwhin the number of readers of the Ab-
otract Journals can be judged by the fact tharIn
tFeast yi-he VflM1TI photographiic labor-atory
filled orders for 660,000 ph~otostat& and 848, 000
micerofilm reproductions of original articles includ-
ed in the Aibstract Journal. The transltion office

completed orders for tasatiuns of 4.,700 xuthors'
sheets of text and, taking into accounnreivat or-
ders, sent out 18, 000 authors' sheets3 of transla-
tions. 44

Individual comments, while in some instances critical of the
time lag between the publication of resw''h pr-, and thfir !i
pearance in ReeainlZunl were tar the mnst part iaudatocy.
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Thus, for .'~amen HP(O.rulflnd IT '.? h w-aa said to bo br~avily used
45

ivomiioiiiia eri ervimeinthr ~ir iti ijbrarv fi Oiu-m -A r

reswortsaiv. of Ou- 19itykov-Shchedrin RAte Nd-ic Library. one AI
*k. go of lx4hl~ Ir ibrarain' in tlw Stwirt Unionw. refrrred ir, the

ftromrinou~s puivulai-uy' of fleirratv ..y! r21 46 The dimtrbiorx

policy for RretA ±Ivuy ZturriAl and cther VINIT acrvices imay be in-

forrod fram thr following~ a.tlment im a brw.,hure des'ribing the

phitoeprIucttoi wervivr fur itrmft Ited ir TteleratIv wT 'hUrrM1 ,

n rublkit iuean i,! VINITI. are the Most Important
asid accessible sources of informatitmi for a wide

iire distributed to thoe scienitific an9d te'ctMico-cigine&cr-
Ing workere of the 9cientifir research Institlutes aix
organizational projects or construction bureaus, to
the leading workers .'n tUw Sovnarlrhozy (Soviet Peo-
ple's E~nterprls-s). industrial combines, factory labor-
aturiem and experimenta. stAtions, as well as to the
prolessional aud tccmwAl utah, the aspirants and
the students of the higher educational institutions. 47

The statement quoted above indicates tat the allegation that

distribution to based solely on paid xubscrirtiwa is erroneous,.

Album and Hoshov sky may in reference to HeflerativnyY Zhur'-

nail

What about the distribution of the Soviet Abstracts
Journal"? would they really use 3, 000 full-time work-
ers and 20,000 part-time abstractors to puiblish their
best abstracting journal and then fail to distriLet it
properly? Would they print only a few copies and
#hen ship a large peentaire of thewe out of the coun-
try thui iteuving the desks cuj their enginte and aci-
entints bare? We think not.

T'he authors cite inforwwiiwi irndicating thai the actuai i;r of re-

cipients of Referativny! Zhurnal - )Oilint~ is roughly three time@ the

fiures published in the open press. 5

Misiormxation about Soviet distribution figures for Refer-

atvyT hunl wxay be Intentional. When responding to inquiries by

rxenberm of a U. S. delegation visiting VIITI in OLtaber 1959, So-

viet officials Indicated that about 2,000 copies of ReferativnyrZhur-

nal - Mauhinostroeni (Machine Construfltion) were printd, but
attendees of ak Soviet Serainar for Workers for Scientific and Technical

85



& tiDiffusion Rattern

Infornmatioi, held in Moscow in May 14W0, were told timt the Ma-

shinoitrzfnti series of Kwferativa.yl Zhurntal h *,, 459 subscril.wre

in 1959, and that after sWIbvdiding *fhts sries and Iss&Ing It also in

16 subuectiusa in 1960, (L. number of oubperibers wax increased to

19,000 1 Durini ts srn Alrar th. foAlvwl, 4 overall foreign mb-

relossed:

'qerat, Omr o~tt _ _,rimm i i
Ref. Zh.

Natlmal Deuwcracies
(.ovi; t bloc, Egrugw) 8, 959 55. 0

452 1.8
Chi" M-0zl.nd) 10, 655 42.8

Korea (NortJe) 2, 250 9.0
VitMNvn/Motgotla 570 1.5

United ,%ates 847 3. 4
Great Britain 383 1. 5
France 395 1.6
West Gerrmay 232 0.9
Japan 354 1.4

24,897 99.9
rWfnormAtion In parentheses aded by author.

In an effort to gain some first hand informatiom regarding

VfrITI distribution policy and eateut r4 dstribution of VflMTI ser-

vices, the author zowuwnicated with V TI officiala. While few

data not already rptblished in thr Soviet and foreign pr sa wt,- thus

obt.aine, Y. 1. Sorokin, Deputy Director of VINMTI, stated that for

the approximately 160 mub-sectona published, each conainng front

eight to ten author sheets. the ".v'ratge circulation equals approx-

imately 2. 5-3 thousand copies."53 'M e toal number of domestic and

foreign subsribers to ReferativnyT Zhurnal has be i tated to be

400 thousand. 54

If one sitracta i'rom the above figure the approxinmtely
25,000 foreign subscribers, accepting the subscriber figures cited,

that l4aves a total of 375,000 or 93.8 percent of domestic Soviet

Unioni wAscribers to ReferaUvnyg Zhurnal.
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I ~ovisf P)I ffol 101 Pnttv rn
As indicated by the table of foreign stibsritiusie, Refle;Ati~ny

Zhurnal is distributed to all foreign communimpt institutiona and In-

dividuals thbat can derive even the slightest benefit from tis qervice.

E~ven a relatively ortwll And u iindustrializud country much an North

Korea rcccived alniost thrcv Umnxt jza iov eub-aripttis ,,s wrc

I .5 CL. U i. I~i~CU IL.&1 5. 1 lSoitIo onre oaldmr hnfu ieitenmw e
Self- critiioni, furnw..i eVAII.IAtIU111. Ac i ,-& AbfficWi1 c crees

xtemmrg from the Council of Minst.rs provide the drive tow-ard

maximum exploitationi of .available lnformratlon. While the resuits oi

tVAIUAtiun of Re7ftrativnyf Zhurnal are not. generally made available,

it is known that such evaluations are made regularly. The quality

and usefulness of the Pervire im a'svstd (hripgh ths, following

methods: Am
a . Questionnaires are sent to the Institutem of the

Avad.~my of Sitences.

b. Each autumn, 40-50 VINITI staff visit the feco-
norntc councils ISovnarkhozy), the large indus-
trial enterprises and technological regiAdrch in-
comets arid criticiarn,

c. Periodical readers' conferences are organir'ed
on a regiowa basis in the main subjecit fields.
For example, on I1th June 1063, a chemical -2

conference vis held in Mowcow by VIN1TI in
conjunictioni with tho '.enin Library. withi 16
"pakers and an attenciance of 200; Profemsor
Mlikhallov spoke on the work of the chemiotry
department of VENITI, and tfhe role of Ekspreas
Informatitr ('Express Information') in -pEufl-i~
out organic chernical abstracts quickly w-ai dis-
cussied; the indexing of formulae and the late-
ne gof abstrActs generally were also consider-

The Council of Ministers resolution of May 11, 1962 relating

to mecasures for imnproving the organization of &-ierdific and tech-

nical Information within the, So'diet Union required a review of
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activities of VINITI and of those of a number of central branch in-

stitutes and scientific and technical libraries, minisries, mnd io4t

committees providing information services. A conference of 18 high

ranking officials responsible for the fulfillment of the retolution w-as

held in Moscow on April 10, 1064, and a report wis made o i the
1 56

Llegree toWhI-ch th Co-mcil resoluticyn hq-d been Irnolemented. 5
While VINITI was singled out and prais-d fof Its "efficiently

organized preparation iend 1 ,31cauon of information waterials,"

considerable criticism %As heaped upon it and other Soviet Institu-

tions for the undut time lag betwet-n ricecpt of scient/ic 2nd tech-

nical information and its appearance in the abstracting and indexing
services-

In the V. . Malov report, a large number of facts are

given of Impermissible delays in preparation and publi-
cation of information. Subjected to sharp criticism is
the work of VINITI, TsOMT1Pshcheprom (Central Insti-
tute ol Scientific and Technical Information of the Food
Industry], TslNTILcgprom (Central Institute ci Scien-
tific and Technical Information for the Light Industry],
ThINTIAW [Central Institute of Scientific and Technical
Information on Automation and Mechaniczl Engineering],
institutes of scientific and technical Informati n of the
RSFSR and Ukrainian SSR, TsBTI [Central Bureau of
Technical Information) of Middle Ural Sovnarkhoz and
others. It would be possible to give a great number of
exampies when 10-12 months or more are required for
processing and publication of information. Delays such
as these discredit the idea of oiganizatlon of a system
of scientific and technical information.

By decree No. 775 dated September 10, 1964, the Council of

Ministers set tinke limits for publishing Referativny! Zhurnal at 3 to

4 months and Ekspress Informateira at .ne month from the time the

origiial source material is received. An earlier decree of the Coun-

cil of Ministers (no. 418) directed that abstracts be delivered to

VTNITI within 10 days of acceptance of materials for printing. With

such action it was hoped in some cases to publish and disseminate

abstracts prior to original publication of documents or journal art-

icles.
Not content with the dlsscmnnation of abstracts in journal

form, Soviet documentation centers have begun reissuing abstracts
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in card iormat. a.dardized formats (75x 12 mn) were adopted for

abstract cards by 211 documentation centers. With the publishing of

Ref erativn Zhurnal in 1953, such previously existing card services

as Tekhkart (Technical Card), issued by thu Statc Scientific Library,

were d!n_ numed. Am-n-ts f di-- ,iu.ah-i "boiracis in card

vs. Journal format, or both, have been revived and are being pur-

sued vigorously.

Regardless of the format, there is nu question that Intense

effort is boing exerted to pruvidc prompt abstracting, indexing and

dissernInation of pertinent information to the Soviet scientific com-

munity. A delegation of British librarians and information special-

ists, having visited Soviet information centers, including VINITI, re-

ported-

The main impression we derived from our vift was
the sense of urgency and importance which is accorded
in the Soviet Union to all aspects of the preparation,
publication and dissemination of the results of scien-
tific research and development and the flow of tech-
nical information to industry.... The organized supply
of scientific and technical information is an essential
part of the centralized control of research and devel-
opment kh support of national plans for industrial pro-
duction.

Diffusion of information as an intcgral part of research has

been accepted and practiced in the Soviet Union for many years. The

theoretical bases for this practice are deeply rooted in fundamental

communist dogma.

Summary

Abstracting and indexing services have traditionally played a

vital role in the information diffusion process. The increased growth

in scientific and technological reporting, the physical impossibility

and inordinate cost of reviewing unorganized literature, the pressures

ef time on the modern researcher, have all contributed tc making

the abstracting and indexing service a bauic medium for current

awareness and at, essential key to retrospective scientific and tech-

nical information.

Primary distribu-ion of full size copies of the technical re-
port literature, carried out for the AEC, NASA, and DOI) by their
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respective agency contractors and nat~onaI documentation centers,
has been quito limited in the past a&W, within recent monthsk has
been further curtailed in favor of microfiche, At best, such dia-
tribution is cordined to Institutions and organizations with a demon-
strated need, or having an official connection with Federal govern-
ment agency activities. Frequently, however, It is difficult, If not
Irnpossible, to predict the usefuinens ur t~e&~iaiiAta can I--
made of research results. For wider disseumiadion of R & D re-
suits, pwrticularly to the non-defense-oreztod research comnzunity,
Federal agency documentation centers ax e increasingly relying upon
the abstract as a basic communkiWm a4.d~am.

National documentation centers established in Poland, Czecho-
slovaia, Hwgrary, East Germanv and the Soviet Union bave made
extensive use of the a,;3s.rat in ckrd and Journal format as
their official medium for scientific aMn technological communicalion.

The Soviet abstracting an~d indexing wirvice, ReferativnYT Zbucnal,
during the year 1987, is expected ta pblish 800,00 abstracts to
be distributed in 25 series, 134 sib-sections and 35 separate ide-
pendent volumes. Of the approimtely overall total of 400,000 re-
citienis of Referativny Zh,.rnal, about 37I5,000 are within the Soviet

Union. Distribution is directed to scientists, engineers, and tech-
nical personnel at many professional, scientific and industriali levels,
including personnel employed in industrial combines, factory labor-
atcrles, experiment stations, as well as to students and candidates
for higher degrees in Soviet educational institutions. Heavy reliance
in placed upon the abstracting and indexing services. Available evi-

dence on foreign dissemination Indicates that distribution of Refer-

ativnyY Zhurnal is purposefully channeled to Communist nations.

1. Poizovich, I. "1K 300-letith referativuogo zhurnala, P0
estestvennym naukam."1 Nauchno-tekbnicheakah inforMLtsiN no. 10,
1965, p. 8-11.

2. Fomin, A. A. "Vsesotnyf' notitut Naucimnori Tekhzalcheskof
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lzathiT i metodiki naucbio-tekianicheakdf informatal I rogE!2. Po
materialim semna ra FBoiov nauctio-texhichesor IormaiilT
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Chapter 4

Diffusion Pattern for NSA, STAR, TAB, and USGRDR
Ukth public and private agencies have i-ndlcated concern about

adequate bibliogrphic control, abstracting, irdexin, and dissemina-

tian of the technical report literature stemming froin U. S. financed

research. t.bstantial intellectual and material retsrces have b~a

committed by the Federal goverrment toward tht attainment ol thee

objective& During fiscal year lI67, it i estimated that 273 million

dollars will be obllgated by the Federal governnsnt for scientific

and technical Information of which approximately 30 percent will be

devoted to "publication and distribution" (See Figure 10).

ihe U. 6. &,;:.I C.L-M' r,,r &te', and Teehnn lew took

cognizance of the progress made to date and of the vital role playbd

by abstrncting and indexing services in the information diffusion pro-
ce us:

The Federal agencies have made significant strides in
the improvement of abstractng-indexing mechanisms
for the announcement and availability of Government
research reports. The Importance of adva",, !n this
area of information handling is underii .ed by the fact
that abstracting-indexing is a principal means avail-
able for providing scientists with current awareness
of thir fields of interest as well as guides for retro-
spective search of the world's literature. Ln brief, ab-
etracting-irdexing of the signifieart literature to entral
to effective scientifit research services both -within and
otside Gov¢ rnnenLi

"Prompt and informative abstracting and indexing" as well as

"prompt announcement on the broadest scale, . both within the De-

partment of Defense aM the r, st of the U. S. technical community,

commensurarte with security needs" are basic recommendatIons of a

Department of Defense study on scientific and technical Information. 2

The "Weinberg" report opens with the statement: "Transfer of infor-

mation is an Inseparable part of research and development. "3 What,

then, is the current distribution pattern for the four major Federal

abstracting and indexing services of NSA, STAR, TAB, and USGRDR?
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Which industries, subject disciplines or geographic regions are the

primary recipients of the services?
One of the first tsakb conlfronting the Investigator in oeek./rg

anSwers to " ;abovp questions was to ubtain mailing lists for the

Federal ObIlgiLions for Scientific and" Tezhnica Ixdu± naaon,
by Agency and Performer, 1067 (*at)

.*bp -

-t

Source: U. S. National Science Foundation. Funds for Research, De-
velopment and Other Scientific Activities, 1967. M"MVS-5.
Washington, D. C., U. S. Govt. Print OfT., 1968. p. 47,

recipients of each of the abstracting and indexirng srvices uder

study. Understandably, a good deal nf caution was exercised by Fed-

eral agencles before releasing reciient or subscriber information

for government publications. oorrespondence, personal visits, suffi-

clent assuranc" that the mailing lists would be used solely for re-

search purposes eventually yielded the following recipient files:

Recipient Files

1. Official Distribution List, TAB
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VI. 8, flaon Pattorn

Source: Defcaae Docmnatiou Center, Cameron Station, VirginiafI
No. of Addresses, 3. 473

!orzpL C riai aiut, aBI~ed by UMt uir C0641 numbesr1
Doat. of File, Jase 13. 1065
Coding: User cods; type of Ittlwx;u facility clearance; numberI

of TAB copics; ruwber uTAB indlexs.

a. official Ditributon List, NSAI
.'worce: U. S. Atorak Energy Conuksaoi. Divisiwi of Tectatca

informaioi xtonslon, Oak Ridga, Tunnesee.
Nu. of Addresse& 1,420
ftrmat! Computer pri~tcut, ana~v4 by AEC cem~r filing rie

Dae 1ftei. Deroember 31, IM
Coding: Type of recipient; computer filing code; nutmbsr of NSA

coies

3. Otil&Ii Distribu~lon List, STAR
Suurce: Natioca1 Aoroeatgics and 9pact Administrutioi6 Wash'ng

too, D. C.
No ot/ddresaeu: 4,103
ForwAt: CompA*-r "ritout (Masr Address Authority List), ax-

Cc4Lng: Coding indicating the nmbr of copies mailed to each r*-
ciptent was witbeld b AA

4. Subscriber List, NSA
&xLFce: U. L. Govornment Priatng Office vYU U. & Atomic Zn-

ergy Commission, Washingtw,,e fi C.
No, of Addresses. 1,0673
Formalt: EU11ntt addrossoplat. prialoit shoots containlng 10 addr~s-

soo each, arranged akiaabetlcally, by state
Date of File: July 13. IM5
Coding: Number of copies, service, subscription expiration date.

5. Subscriber LiKi, U8GRDR
Source, U. S. Governuient Printing Office via Cleari~ghouse for

F'ederal Scientific and Technical Informaton~, Springfield, Vir-
gial

No. of Addresses: 3. 071
Format- EZllot addressoplate printout sheets, conttainn 10 ad-

dresses each, arrarged alpiiabetlcally, Iby state
Dae. of rile: August 19, 1965
Coding: Number of copies; services, subscription expiration date.

6. GPO Depository Library Recipients, NSA, STAR, UV3jRDR
Source: U. S. Goqvernment Printing Office, Washington, D). C.
No. of Addrosas: 502 NSA recipients

3908 TAR recipients
459 U90tDR recipients

Format: Elliott addresoplAte piltout sheets containing 10 addresses
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SwihamanInxittio 5cha*#Re~iplonta, NISA, STAIR, USGRDR
Washington,, .C,
No0. 01 4dremses: Sff NS rtipiavum

59 U80*LDI recipients
FioruAL. A I1g%, o ic s 1.wA u4lu tIlleritSiG~ ofll sets of offi

cils. United State@ government publications. am recorded on
wp 144-50 ofte Re L4yrto the 1zutrnational Eachazage Ser-

F ~~~vie,! for (he year e F3am ________

* &Weo1 Flle: Transmitted via Smithsonian International Exchange
Loetter of October 4, 1960

Coding: Nuvnher ot copies.

8. ibrary of Cougrea Exchange Recipients, NSA, STAR, USORD~t
Soureo: Exchange "e Gift Division, Library of Congress, Wash-

ingtoae, D. C.
* No. of A&Iremmasm: 31 NSA recipients

5 STrAR recipient.
44 USGRPDR recipients

Format: Addressop~ite printout mailing labels
Date: October 27, 1966
Coding, None.

9. hzbocriber Data.- STAR
Source: U. S. Government Printing Office, Washington, D. C.
No. of rcipients: 300
Format: Private comumncation providing dA* by state anct sub-

ject, for the rnmber of STAR subscribers anxd number of cop-
ies rsceivsd. No addres~es were disclosed. A total of 125 U.
S. subscrloers to STAR represented all U. & subscribers
(FodoraI "e Pon-Fedsral) 4wAt of an overall totaj of 300 for
mUl subscribers receiving 345 copies of STAR

Date of File: March 21, 1960
Coing- Broad subject groupinig; number of copies; distribution

by state,

The total number of recipiento (i. e., addresses) obtained for

all foux services is surnincrixed RA follows:

Table 4

Tota Recipient File, by Source

No. of
Source File Recipients Percent

Official Distribution, TAB 3, 473 22. 18
Official Dietributiosi, NSA 1, 420 9. 07
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U. & Diffusion Pattern N. of
S&Aurc-s File Rlecipients Percent

Official Distribution, STAR 4, 103 26. 21
Subscribers, PISA 1,673 10.69

GPO Depository Library Distribution 1, 359 8. 63
Smithsonian Exchange Distribution 177 1. is

LC FExrhange' Distribuition so .51
Subscribers, STAR Soo 1.92

The coinprehei~sive recipient file was combined and rearrang-

ed Isto the following segment.

Table 5

Total Recipient File, by Segment

No. of
Recipient Group Rec ipientb Percent

Non-Federel U. S. Recipients 8,074 51.57
FedeAcaI Rc !ipients 2,822 18.03
GPO Depository Libraries

(Federal and Non-Federal) 1, 359 8.68
Foreign Recipients 3,401 21.72

Total 15, 656 100

4The file for domestic U. S. recipients contained 12, 255 re-

cipients or whi(hi 11. 09 percent were GPO Depository Libraries,

23. 03 percent Federal recipients, azd 65. 88 percent non-Federal U.

S. r'e ciljient a.

Whiie the primary aim of this study has been to analyze the

priwitv, non-Federal U. S. recipient population, to acquire adequate

satistical backgrcmind and perspectiveit was necessary to examine

all of the above groups in some detail.

Non-Federal U. S. Recipients

The Non-Federal U. S. Recipient File of 8,074 addresses in-

cluded indunitrial organizations, educat .anal and nonprofit institutions,

state ond local government agencies, and unatflzted private sub-

scribe'-s or individuals, The addresses were staadardized and ar-

ranged alphabetically under corporate name of the recipient, with

divisions or sub-units grotiped undcr the corporate entry. Uraillated
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prifate reciplcnts were filed uiwufrr the. !ast namew- of th -cipei4

Each corporate or private recipient entry was aissigned a unique five
* digit number (0-O9E9 identifying the organir..ton, inutitution, or

non-corporate private addressee. An additional two dlgitas (0-99) were

used as pamrt of the number to identify subdivisions or affiliates
* grouped unde~r the corporate entry. The entirs, file waa cuded and

the data keypunched on standard EAM equiprnent.
The coding system was designed to enable the investigator to

group and permute the characteristics of the recipients. Of connidcr-
able Importance was the determination and eventual analysis of such
latent variables as number of Institutions or industries dealt with, ais
well as number of geographic locations or sites receiving one or
more of the abstracting And indexing services under study. It is ob-
vious that more than one re-21pient may be found within a single in-
dustrial organization or educational institution arnd that more than one
site can be utilized by such ani organization or in~stitution, its subdi-
visions and affil'ates,

For each address, in addition to corporate accession number
and sub-unit Identification, codt;. were assigned for the following-

1. Type of organization or institution
uA. Industrial
b. EducaticoiidI/N norofit
c. State and local -'-rnrnent
d. Unaililiated pri' -ecipient

2. Industry clasaificatio.
Based on the Standaru Indtistrial Classification
Manual (U. S. OffIce of Statirl±ical Standards,
TOBT77d. and supplements) a three digit industry
classification rumber was assigned for each
corporate entr 1.

3. COSAT1I subject category classificationi
A foar digit subject classification num~ber was
assigned for each recipient. The DOD-extended
COSATI Subject Category List (Defense Documen-
tatiun Center, 1965) was employed for this pur-
pose.

4. Abstracting and indexing service received
a. N SA
b. STAR
c. TAB
d. USGRDR
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5, Number of cci1es received

6. Attentlon line Jarw service
a. Library
b, information center
c. Security officer
d, individual (olher than above)
e, None

7.Geographice iocatikm
A two digt code was assigned to designate the U. S
state location for each rcpient. An additionalitwo

organization or institutIon sits& within any one stae.

8. Source of Receipt
a. Subscriber
b. AEC distribution
c. DDC distribution
d. NASA distribution
e. Exchanges
f. Deoory dstrbuton

All keypuinched data were converted to imagnmtlc tape and

analyzed with the &id of a Control Data Corporation comnputer,
CD 1604-A.

Analysis of the non-Flederal U. S. Iecipient File revealed that
two thirds of the tqal of 7, 949 recipients5 were in industrial organ-
izations, 30. 4 percent in educational and nonprofit institutions, 2. 3
percent were private subscribers or individuals having no apparent
tnstitutioWa affiliation, and a small fraction (0.7 percent) were

state and local government recipients (Table 6). Thus 97 percent of

all non-Federal U.S. recipients were within industrial organizations
and educational institutions, with the former in the majority.

When the distribution pattern to examined in terms of the in-
dividual services, it is app.rent that four fifths of the UBGRDR re-

cl~ent., a somewhat lesser portion of TAB and STAR recipients, and

less thin half of NSA recipients ar-' t-vlustrlal organizations. Of
course, there are many more industrial organizatioris extant than
there are educational institatione and this would tend to account
for the preponderance of STAR, TAB, and USORODR recipients within

industrial or&Anizatioas. The almost equal distribution of NSA among

industrial and educational recipients may be attributed in part to the
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conmpratively heavy use made of NSA by pure scientists, particular-
ly biologists, medical peroonnel and physicists (Table 11A, Appendix

A). This type of user is found in the educational rather than indus-

trial environment (Table 10A, Appendix A).

The 7,949 non-Federal U.S. recipients were associated with

3,004 separate induucria, educationai or nonproiit organizaikmal

units In 4, 179 different sites or geographic locations. The organiza-

tional recipient braWdown is as follows.

Percent

Industrinl Corporations 3,154 71,7
Universities 184 6.1
Colleges 169 5.6
Junior Colleges 13 0. 4
Independent Libraries 56 1.9
Foundations 20 0.7
Hospitals 42 1.4
Institutes 41 1.4
Museums 4 0.1
Profeasional Associations 40 1. 3
Business Associations 43 1. 4
State Government 41 1.4
Local Government 5 0. 2
Private or Unaffiliated Recipients 183 6. 1
Other Recipients 10 0.3

Total 3, 004 100

COSATI Subject Groupiln0

Disregarding for the present institutional or organizational af-

filiation and grouping the entire non-Federal U. S. recipient population

within broad COSATI subject categories, 7 we find, in rank order,
that the largest recipient groups for the com.Ined services are in

the feld of Electronics and electrical engineering (14.04 percent),
followed closely by the fields of Mechanical, industrial, civil and

marine engineering (13.45 percent), Materials (10. 68 percent), Bio-

logical and medical sciences (7. 87 percent), Aeronautics (5. 10 per-

cent), Chemistry (5. 0 percent) (See Table 7). Practically all of the

categories listed above are representative of subject fields which are

the primary recipients of R & D funds and generally denote those in-

dustries which are in the forefront of economic expansion.

1'rom the more detailed breakdowns arranged under four digit
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Table 7

Non-federal U. S. Recipients, ty COSATI Subject Field

No. of (a)
Recipients Pe" rce nt

Aere-'autics (0!-) '^U 5. 10
Agriculture (02) 2 0.80
Astronomy and Astrophysics (03) 72 0. 93
Atmosphieric Sciences (04) 4e 0.59
Behavioral and Sotial Sciences (05) 208 2. 8
Biological and Medical Sciences (06) 611 7.87Chemistr (071 383 5.0oo

Earth Sciences and Oceanography (08) 120 1.55
Electronics and Electrical Engineering (09) 1, 090 14.04
Energy Conversion (Non-propulsive) (10) 67 0. 86
Materials (11) 829 10. 68
Mathematical Sciences (12) 36 0.46
Mechanical, Industrial, Civil, and Marine

Engineering (13) 1,044 13.45
Methods and Equipment (14) 257 3.31
Military Sciences (15) 37 0. 48
Missile Technology (16) 121 1.56
Navigatiov, Communications, Detection,

and Countermeasures (17) 392 5.05
Nuclear Science and Technology (18) 268 3.45
Ordnance (19) 76 0.98
Physics (20) 367 4.73
Propulsion and Fuels (21) 206 2.65
Space Technology (22) 277 3.57
Science (25) 132 1.70
Technology (26) 119 1.53
General (27) 545 7.02

Total 7,766 100

(a)Excludes subject analysis for 183 private/official recipients.

COSATI subject groups (Table 9A, Appendix A), we learn of the pre-

dominance of particular subject groupings within the broader COSATI

subject fields. Thus, for example, within the Materias field, the

subject groups Metallurgy and metallography, and Ceramics, refrac-

tortes, and glasses, constitute the most numerous reciplent groups,

while such groups an Fibers and textiles or Wood and paper pro-

ducts, found in other studies to represent industries having relative-

* ly small portions of R & D expenditures as percentage of sales or
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net industrial output (fte Table 2A, Appendix A), contitut. some of

the siallct recipient groups; withn the subject field Dqical0 and

Medical sciences, followis4 the subioct groap ClincAl medicing,
Pharmacology in the most onuerous recIpient gr%49 As in tle cAse

ud the cither major recipien fields of Klectranics and electric&; en- I
gineering, Chemistry, and Aeronautics, the field of pharWnaCokio' s

r,~w-!czaarcf h-oriomi and kam-growtag segment Of

the industrial community,

Expec ted and rhther distinc dlWrw* appear in the jabjoct
oritentatino h indsra mA Ouawia portlous of the reciplent

a" marine engineering constitute, In rank order, the most populous

subject fields for industry with an aggregate zf 47. 3 percent of in-
dustrial recipients, for educational and nosprofit institutions, the
primary interest fields, also in rank order, are Bilogical and med-
ical, sciences, Mechanical, idstrial, civil and maxine Vagin&Vring,
and Physics, accounting for 35.5 percent of the educational and non-

Profit Institutional recipient. The differences in, subject emphauis
within each of tWe 27 COSATI subject fields become apparent as they
are reflected in the quantitative differences for thes reqiectivo re-

c pin opulation: Apparen t, intemr general emphasis o

applied sciences in industrial organIzations, and vare sciences with-

in educational Institutions. Thus, while the filid of Materials consti-
tutesn 14. 6 percent of the induptrtal recipient population, for ediaca.

tional recipients it conattutei 2Z 3 percent. On the other hand, for

the field of Biological &nd medical scIences, 15. 2 percent of the

population is in the educational eector, while 4 percent is in the in-

dustrial sector; for Electronics and electrical en~gneering, 18. e Per-
cent is in the industrial sector, and S. 9 percent in the educational

sector, for Physics, 8. 1 percent is foune to be in the educational

sector, and S. 2 percent in the industrial sector.

When the recipient population is examined from the point of
view Of distribution of the specific abstracting and indexing services
among various Population segments as grouped under COSATI subject
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fiels (Table 11A, Appendix A). it is evident that each al the ab-

I~tracting and ndexIng services Is received within each ot the 27

COSATI subject fields. Thus, apparently, recipients in each of the

COSATI subject fields hop to obtain pertinent information from each

of tW.* abtracting ad indezing services of NSA, STAR, TAB, aid

vices is certainly underscored by these data, Conversely, each of
the abst-aetVN and ino servicas of NSA, STAR, TAB, and

USGRDR is received within a broad range of subject disciplines. The

subject feW rankings of the rosp,*tIvo recipi*nM pupulations f,

these services bear only a slight relationship to the subject fields

generally thoght to be directly pertinent to the missions of the Fed-

eral ageracy Iss ing agencies. The combined fields of Space technol-

ogy and Aeronautics account for only 10. 6 percent of the STAR re-

cipient population. However, these fields also conaitute 9. 0 percent

of TAR reelpitomte, 4 0 percent -f NI'2A rcLlpk .. , and 4. 6 percent

of USMWDR recipients. The recipient population data indicate the sub-

ject disciplines essential in carrying out the respective Federal docu-

mentation center agency missions and, consequently, the major re-

cipient subject fields for STAR are found to be within the fields of

Mechanical, industrial, civil, and marine engineering, containing 17. 3

percent of the STAR recipient population, Electronics and electrical

engineering with 12. 7 percent, Aeronautics with 8. 6 percent, and
Materials with 7.4 percent. For TAB and USRDR, though place r-ank-

lgs undergo some change, the above fields also constitute major re-

cipient groups. The field of Electronics and electrical engineering

comprises 19. 9 percent of the TAB recipients, the field of Mechan-

ical, industrial, civil and marine engineering 10, 8 percent, the de-

fens*-oriented field, Navigation, communication, detection, and counter-

measures 8. 7 percent, and the Materials field 7.0 percent. When one

excludes the 'General" category with 14. 1 percent of recipients, the

greatest number of NSA recipients is concentrated, in rank order, in

the fields of Biological and medical sciences with 18. 1 percent, Ma-

terials with 9. 8 percent, Nuclear wcie'ce and technology with 9. 0 per-

cent, Chemistry with 7. 8 percent, Mechanical, industrial, civil, and
87
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marine engineering with 6.7 percent, and Physics with 6, 5 percent.

Geographic Distributlon

The *ates of California, New York, and MAsachumtta, in that

order, accouwd for 35. 88 percent of all reelpients. When one adds to

the abuve the states of Pennsylvania (6. 07 percent) and New Jersey
(5, 47 percent), neaely half of the abstracting and indexing service
recipient _____tion h-t~~~t~ acou u.d f. Ziahteen Staten tota

only . 41 percent of thw recipients. These are: Alaskm, Arlansta,

Hawaii, Idaio, Maine, MlsslssilM, Montana, Nebraski, Nevada, New

Hampshire, North Dakota, Rhode Island, South CaroUnua, South Dakota,

Ut Vcrnwnt, West Virginia, Wyoming, ea ,o with less than one htba

of one percent of the recipient popalation. Thirteen additional ttes

each (ontain less than one percent of the recipient population (Table

IA Appendix A).
While the heavy concntratlo, of revipient& in California, New

York, Massachusetts, etc., may be explained in part as a result of

teC;- r,,ativoly large populations, as may be seen from Tables 13A

and 14A, Appendix A, these states also r.nk high in Federal R & D

contract allocations and also in terms of number of scierntlsts and

engineers employed as a percentage of the total labor force. Sig-

nificantly, though no cause and effect relauonahtp is implied, states

itaving a high industrial recipient population generally are also found

to have a high educational recipient population (Table 15, Appendix A) i
and within the educational recipient sector, we again note the top

ranking industrial recipient States of New York (13.01 percent), Cal-

ifornia (10. 71 percent), Massachusetts (7. 9 percent), Illinois (6. 16

percent), Pennsylvania (5. 87 percent), and Ohio (4. 38 percent).

Distribution of the Individual services of NSA, STAR, TAB,

and USGRDR conforms for the most part to the overall geographlc

pattern established for all the srvices. In ranked order, recipients

In the top seven states, by service, are located geographically as

follows:

NSA STAR TAB USGRDR
New" irk C a= Cal97 New York
Calif. New York New York Cali.
Pen. Penn. Masg. Penn.
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Mass. Masm. new Jtriey
Ohio Ohio New Jersey Illinois
llinois Illinois Ohio Mses,
New Jersey New jersey Maryland Ohio

When the geographic distributioni by state is exanlned for
each service within the industrial or educational recipient wctorx
(Tables 17A-18A, Appendix A), with min~or exceptlons, the same

states attain top recipient r~tnking for each of the abstractir and in-
dexing services. Tewse rankings hold equally well when looked at

from the point rf view of indusrial or edueationai segments of trw
recipient population:

Comparison RankingIndustrial Recipilents

NSA STAR TAB U9GRDR
Calif. Calif. Callf. New York
New York New York New York Calif.
Penn. Penn. Mass. Penn.
New Jersey Mass. New Jersey New Jersey
Ohio New Jersey Penn. Illinois
Mass, Ohio Ohio Mass.
Illinois Maryland Maryland Ohio

Comparison Ranking

Educational Recipients

NSA STAR TAIl USGRDR
New York New York New York Calif.
CaP!. Calif Calif. Now York
Penn. Illinois Mass. Mass.
Mass. Mass. Penn. Penn.
Ohio Penn. Illinois Indiana
Illinois Michigan Maryland Illinois
Michigan Ohio Ohio Ohio

A regional grouping of recipients (Table. IDA, Appendix A) re-
veal# that the East South Central, Mountain, West North Central and

West South Central regions, in that order, rank lowest in number of
recipients, while the Middle Atlantic, Pacific, and East North Central
regions have top ranking, When the regional percentage di.ribution

of recipients is compa ed with the distribution of such economy input
variables as total R & D fuind, industrial R & D funds, percent of

doctorates employed, percent of scientists in Federal government
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work, a deftnte ro*tIiAHmp to found to rxist Iv,* the .-v----II
go-prIdc distributiao of the ab4osratlng &Ad jndeig services umadr

udy and the other factors Uated (S.. Tabae 8).
Tabte 3

fteglunl Percea4ge Distributlo of Non-Fe*WraI U, 8.
Other Va.riables

Middle Atlantic 2.1 23 s 23 23. 24
Patcific 18 Is 14 29 15 is
Zast North Central 17 16 2D 17 16 is
SuhAtLu;U~c 13 15 11 7 15 is
New EragiW 1 ! 4 a 8 7 8

!West South Central 5 7 7 8
SWet North Central 4 a 7 46

t/ouatan 4 a 3 3 a
East South Central 3 3 5 2 3 3

C ogZ Distribution

S DAt . on the number of copies dis~mmnatedi wsr*t available oady

for NSA, TA,1 and U90RDIL For ths 5,231 non-Federal U. & -recip-

tents of the above services, a total of 11, 243 topies were distr.ibute,

.12

or an average of 2. 15 copies per recipient. 12A detailed analyyis ol

the ratio of recipients to nutmber of copies received reveatl# that St0. 7

percent of the memabers comprising the recipient population received
one copy each, 2 7 percent 2 copies, 4, 6 percent 3 copies, 3. 1 per.

cent 4-9 c1ita, d .5 percent 10 or more copies (Table 20A, Ap-

pendix A). For USGRDR which is av1i7able almost exclusively throh

paid subscription, the percentage of single copy relpients totaled
VC. 8 percent, for NSA 87. 4 pereekt, and for TAB 58. 5 perce A, Ob-I
viously, the bulk of midtipt copy receipts is coinfied to those servie5s
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understaadable that paid subsecribers would order a minimal nunM r

W, copi-s of th, abstracting and ld ezrn* services, It Is also cartaia

that wles. the reciptent oriajiwaUttw estbliuiwd a formal nchan-

Ism for wider dissmination of the srvice receiv A, the receipt of
ar le copy only w hi t raciptint or -,atlatA w rd l € e

its extenalve use for cutreiit awareness Purposek. Certainly this

generalization may well be applicable to USaRDR recipients.

From a compkrism of the agrac disf±-.rion of retip-

ients, by state (Table IZA, Appendix A) and a similar dIstribution of

copies for NSA, TAB, and USGRDR (Table 21 A, Appendix A) it can

be concluded that the geographic distribution pattern for tion-Federal

U. S. recipients and number of copies is quite smiltar. Although

some of the rankings unde.'go change, the highest ranked seven

states appear in both listings:

States by No. States by No.
of Recipients of Copies

Calif. Calif.
New York New York
Mass. Illinois
Penn. Mass.
Ohio Penn.
New Jersey Ohio
llinois New Jersey

When the comparison s made between recipient distribution
by type of institution (Table 1SA, Appendix A) ind copy distribution

(Table 22A),Appendix A, the basic distribution pattern remains con-

Percent Percent
Type of Copy Distribution Recipient Distribution

Recipient NSA, TAB, US9GRDR NSA, STAR, TAB, USGRDR

itustrial Organizations ?0. 9 66. 5
Educatit nal/Nonprofit

Institutions 27.5 30.4
Private/Unaffiliated 1.2 2.3
State And Local Govt. 0. 5 0.7

Some significant differences do appear when the recipient-copy com-

parion is made by individual service and subject field (Table 11A

and Table 23A, Appendix A). While the relative rankings oi the top

91



U. S. Diffusion Pattern
subject fields ior TAb and tE6*Ai remiin for the most part un-

changed, for NSA the changes are pronunced. Thts, for example,

the field uf Nuclear Science ind Technology ranks fourth in the re-

elpien' lioting (IlI recipients representing G.0 percent of the NSA
recipient population); but randks firat in thp cnny atoirihtlon Un ing
(1, 520 copies represreting 48, 6 percent uf the Wia1 NSA copy dis-

tribution). Apparently, unlike copy distribution for TAB and USGIRDR,

distribution of NSA copies to nmi-Federu', U. 5. recipients is con-
contra.ted within aL sm~all group of" arganizattoni. Unorata,=Wy,

several large laboratories operated under contract for the Atowic
Energy Commission, such as Argonne National Laboratory, Oak

Ridge Hational Laboratory, Brookhavei. National Laboratory. Battelle
Northwest Laboratory, rtceive the bulk of NSA copy distribution.

This phenomenon is supported by data in Tab'e 20A, Appeldix A
indicating five NSA rec.:,onts, each receiving more than 100 copies

of the relatively Emall NSA distribution. The differing approachev

toward meeting current awareness needs as exemplified by many a

large educational IntAitution or indu:.trial corporation receiving a

single copy only of any one service, and labor.itories operated by
industry for the Federal government receivinr as many as 300 copies

of the pertinent abstracting and indexing service, though not subject

to appraisal in this study, are certainly worth further investigation.

Industry Classification

What are the characteristics of the recipient industrial popu-
lation, not in terms of the partiiular subject disciplines or geo-

graphic locations of recipients, but in terma of the specific industrial

enterprises with which two thirds of the recipient populati'n is af-

filiated? is evideut from data in Table 3, a total of 2, 154 indus-
trial establishments we,e represented in the file. Coded in terms of

Standard Industrial Claosification (SIC), nonmanufacturing indus .ries

comprised tnc largest Industrial groups with 27.21 percent of aU 1n-.

dutrial establishments. A breakdown of these establishn'ents by wore

detailed SIC headings (Table 24A, Appendix A) revealed that 4.83 of

the 586 industries classed within the ianmanufacturing Industries

groupe. were in subgroups 739 %nd 891. These subgroups represent
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codings ivi liepiaant Ioratorles and eniPneeri a RTi conuIltn

services whose prima y activity is research and development work

rather tan nanufacturing.

Th economically expanding manufacturing group of Electrical

ioulnmeit and commonications was in forefront with 18. 20 percent of

all Ir4rtrial enterprises represented In the recipient file, followed

by Chemical and allied products (9. 10 percent), Machinery (9. 05 per-

cent), Professional and scientific instruments (1. 61 percent), Air-

craft and missiles (6. 13 percent). It is precisely these industries

that received the greatest staare of research and development funds

during 1964 (See Table 25A, Appendix k). On the other hand, such

lnd'batries as Lumber, wood products, and furniture, Textiles and ap-

parel, Paper and allied products, ranked lowest with a recipient file

representation ranging from 0. 23 to 1. 1 percent. The industries,

previously established as iagging in the economic race, received

the smaltlcst portion of research and development fund;.

Table 9

Industrial Recipient E stab!ishments, by
Major S. 1. C. Groups

Industries Percent

rood and kindred productB (20) 29 1.35
Textiles and apparel (22 and 23) 15 0. 70
Lumber, wood products, and furniture (24

and 25) 5 0.23
Pgper and allied products (26) 2.1 1.07
Chemicals and allied products (28) 196 9. 10

Indusitrial ChernicaL; (281-82) 86 4. 10

Drugs and mdlicines (233) 33 1. 53
Other chemrials (284-89) 76 3.53

Petroleum refining and extraction (29 and 13)* 45 2. 10
Rubbr products (' 0) 33 1.53
Stone, clay, and glass products (32) 36 1.67
Primary metals (33) 87 4. 04

Primary ferrous products (331-32) 41 1.90
Noferru.u3 and other metal products

(333-39) 46 2, 14
Fabricated m, .al product!; (34) 81 3.76
Machinery (,15 195 9. 05
Electrical equipment and communications

(36 and 48)* 392 18. 20
Communication equipment and

electronic compo' ents (366-67 a.ad 48) 201 12. 12
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Industries Percent

Other electrical equipment
(361-65 and 369) 129 5.99

Motor vehicles and cther transportation
equipment (371 and 373-79) 38 1.76

Aircraft and missiles (372 and 19)* 132 6. 13
Professional and scientific Instruments (38) 164 7.61

Scientific and mechanical measuring

Optical, furgieal, photographic, and
other instruments ('83-87) 59 2. 74

Other manufacturing industries- -tobacco mzn-
factures (21), pwinting a publishing (27),
leather products (31), and miscellaneous
manfUcituri: industries (V) V 4.50

Manufacturing industries--i nibng (10-12 and
14), contract construction (15-17), trans-
portation and other public utilities (40-47
and 49), wholesale and retail trade (50-
59), finance, insurance, and real estate
(60-67), and selected service industries
(70-79 and 89) 586 27.21

Total 2154 100.CO

* For the purposes of this study, crude petroleum and eutraction
(13) is grouped with petroleum refining (29), and communication
(48) is grouped with electrical equipment (36) in the manufactur-
ing group of industries.

** Companies primarily engaged in the manufacture of ordnnce and

accessories, including complete guided missiles, are grouped
with companies primarily engaged in the manufacture of aircraft
and parts because of close similarity of R A D activities carried
out by major companies in the two Industries,

Distribution Pattern by Site

NASA and AEC technical raports are announced in U9GRDR

without abstracts. Format changes for USGRDR instituted in 1967

provide references to STAR and NSA with the hope that needed ab-

stracts may thus be located. To what extent do the USGRDR recip-

ient sites also receive NSA, STAR, or both? To what extent is it

necessary for STAR to duplicate in Its abstracting and indexing aer-

vice announcements of reports listed also in TAB? Conversely, what

percenrtge of the TAB recipient sites also acquire STAR, NSA or

USGRDR? What are the most prevalent combinttions for these
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brvic.s af the various sites?

Yor the purpo"!a: of this "dv. a site has been defined andcoded for computer input an a specific geographic location which

may house one or more buildings (umvlly having a commoi address)

all reachable within easy walking dintace one from the other. Thus,

fortexample, the Columbia University carLpus at Morningide Heights,

f Now York, would be considered a single site, its Nevis Cyclotron

Laboratories at Irvington, New York, another.

A printout of the coded data revealed that the 7,943 ron-Fed-

eral recipients were located at 4, 179 discrete sites. The combination

of services, arranged in rank order, is indicated in Table 10. USG-

RDR is received exclusively at 1,067, or 25. 5 percent of all re-

cipient sites, followed by the exclusive receipt of STR at 853 or

20. 4 percent sites. A totbl of 239 sites, or 5. 7 percent are recip-

ients of all four services. Of all four services, the least exclusive

distribution is that for NSA which is received uniquely at 334 or 7.99

rercent of the 4, 179 recipient sites.

Trable 10

Sites and Combinations of Services Received

No. of Sites Percent

USGRDR 1,067 25.53STAR 853 20.41

TAB 529 12.66
TAB, STAR 362 8.66
NSA 334 7.99
NSA, STAR, TAB, USGRDR 239 5.72
STAR, TAB, USGRDR 160 3.83
NSA USGRDR 125 2.99
STAR, USGRDR 114 2.73
NSA, STAR, TAB 113 2.70
NSA, STAR, USGRDR 85 2.03
TAB, USGRDR 77 1.84
NSA, STAR 66 1.57
TAB, NSA 29 .69
TAB, NSA, USGRDR 26 .62

Total 4,179 100

Extrapolating from the above data and disregarding exclusive
combinations of services, NSA, BTAR, TAB and USGRDR are die-
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to half of all recipient sites (1,992 or 47.67 percent, aid 1,893 or

45.30 percent respectively) receive STAR and USORDR. TAB is re-

ceived ' y 1,535 aitea, or 36.73 percent1 and NSA by 1,017 or 24. 34

percent of all reciient sites. From the point of view of site din-
somination, STAR is the moat widely dlssemintted mervice, followed

closely by USGRDR. The most widely disseminated combination of
services is STAR and TAB which is received by 20. 91 percent of all

recipient eltes.

Table 11

Distribution of Services, by Site

Percent of
Service No. of Sites Total Sites (a)

NSA 1,017 24.34
STAR 1,992 47.67
TAB 1,535 36.73
USGRDR 1, 893 45. 30
NSA, STAR 503 12.04
NSA, TAB 407 9.74
NSA, USGRDR 475 11.37
STAR, TAB 874 20.91STAR, USGRDR 598 14. 31
TAB, USGRDR 502 12.01
NSA, STAR, TAB 352 8.42
NSA, TAB, USGRDR 265 6.34
NSA, STAR, USGRDR 324 7.75
STAR, TAB, USGRDR 399 9.55
NSA, STAR, TAB, USGRDR 239 5.72

a Percent based on total of 4, 179 sites.

Attention Line Distributlion

Excluding the approximately 180 private and uailited re-
cipient addresses known, of course, to be addressed to specific in-

dividuals, the question posed by the investigator was: who are the

initial recipients of the abstracting and indexing services within ihe

industrial organizations and institutions to which they are mailed?
An analysis of organlzational and institutional recipients (Table

12) reveals that 43. 3 percent of the recipient addresses were desig-

nated for the attention of the library, 39. 3 percent for the attention
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of scific iilviduals, 14. 8 percent had no attention line, 1. 3 per-

cent were for the attcntion of information ccnters r.d 1. 4 percent

for the alteniion of the security officer. It is, of course, quite

Attention Line, by Service

Service Received

N5A 5TAR TAB USGRDR
Total Percent

1 59.4 1 38.0 1 34.9 I 48.3 I

Library I

I 734 1 1012 1 649 I 967 I 3362 43.3

1 22.9 1 55,21 39.4 1 28.1 1
I I I I I

Individual

28~3 1470 73 563 3049 39.3

1 15.9 1 4. 61 20. 5 1 22. 4 1
I I I I I

No one spec I I I I

1 1.4 1 1.1 1 1.6 1 1.2 1
I I I I I

Info center I I I I

I 17 I 29 1 29 1 24 1 99 1.3

e 0.5 1 1.2 1 3.7 1 0.0 1
Security off I I I I I

I I I I I

I 8 31 681_ 1 1 106 1.4

Total 1236 2665 1860 2003 7764
Percent(s) 15.9 34. 3 24.0 25.8 100.0

(a) Percent based on column sum.

Excludes 183 private/official recipients.

possible that services addressed to the security officer or specific

individuals may have been forwarded directly to the library. Thus it

can be assumed that libraries are the initial recipients of at least

half of the abstracting and indexing services mailed to industrial or

institutional recipients.
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Of the four services, NSA with 59. 4 percent has the highest

library attnestoo line dloagnetion, followed by USORDR with 48.3 per-

cent, STAR with 38.0 percent and TAB with 34. 9 percent. More than

hal of the STAR and loss than one quarter of the NASA distribution
is addressed to individuals outside libraries or Information centers.

No distinctive trend emerges when the attention line desgim-
tions are recorded in terms of COSATI sabject fields (Table 36A,

Appendix A). UVnderstandably, categories emnbracing more thin o

discipline, much as Tochmology (26), General (27), contain the great-

eat percentages of recipients with the library attention designatiou.

The greatest number of Information center designations are for the

fields of Space technology; Materials, Navigation, commwilcatIons,

detection, and countermeamres; Electronics and electrical engineer-

ing; Missile technology;, and Nuclear science and technology. Within

the fields of Mechanical, civil, industrial and marine engineering;,

Electronics and electrical eaginhorin; Materials, Biological and

medical sciences; Aeronautics, are found, in the order stated, the

greatest numbers of recipients obtaining directly individually addres-

sod copies of NSA, STAR, TAB, or USGRDR.

STAR Domestic Subscribers

Data for STAR domestic subscribers were not released by

NASA. For this reason, the partial data that were made available

by the U. & Government Printing Office had to be treaW separately.

The overall total of 125 domestic subscribers, represertng the en-

tire U. & STAR subscriber popelation, was subtracted from the total

of 8, 074 non-Federal U.S. recipients and is presented in Table 27A,

Appendix A.

A comparison of data from Table 27A, Appendix A with analog-

ous compilations for the other services (tables 12 and 15, Ajpndix

A) reveals that the geograjpc and Institutional distribution patterns

for STAR subscribers conform closely to the pattern established for

the other services. New York, California, New Jersey, Massachu-

setts, Pennsylvania, Ohio, in the order stated, rank (as they did for

all other services) as major recipients for the relatively small num-

ber of STAR subscribera. The exclusion of less than one percent of the
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Noti- Federal U. S. Recipient population and 5. 7 percent of the STAR re -LITra Recipients: : z e tt:

segment* comprising Federal agency recipients other than military,

and military recipients. Table 28A, AppeadUx A provides dahta on the
is the moot widely distributed abstracting "n irdexing *ervice,

morc than halt of Its recipients are within the NatinAul Aeromokliva

and Wace Administration. Table 29A, Appen1dIA A provides copy dis-
tabution data for NSA, TAB, and USGRFa. it W=Wui bt n#Aet -hat
about 100 copies of NSA, and a somewhat smaller number of TA13
and USGRDR are distributed internally to the respective staffs of
the Atomnic Energy Commisilon, Department of Defense, and Depart-I moat of Commerce. rhis informal distribution to nat reflected In
the statiotics reprreuenWe in Table 2gA.

Compiled in Taloles 30A-31A, Apperadi% A fi thE nailiftAa ru-

cipient distribution in terms of service received, numli, , of coples
distributed siubdividied by state. As might have beto epected, TAB
ia by far the mosit heavily distributod abqtrsclng and indexing ser-

vice. It to received by 70. 36 percent of the z~tary population, fol-
loved by STAR, received by 15. 28 percent, NM4 bj 8. 19 percent and
U~IrdDR by 6. 16 perN'ni. The conzwntrmtlon of recipients in the Die-

trict of Colambia, Obio (site for Wright Air Development Certer),I Virginia, and Maryland to indicative of military R & D activity within
theme @Wae.% The sizable recipieat figures for California and New

York shoulat be discounted to some degree since they reflect dis-
tribution destined for U. S. overseas miltary InstallationS.
GPO Depository Library Recipients

As a group, GPO depository libraries represent both Federal
and non-Federal organizations which have a number of common
characteristics. Invariably, such libraries are housed within educa-
tional and nounprof it institutions. By statute the resources of these
libraries are made accessible to the general public. The libraries
have the right to select and acquire without cost from the Suiperin-
tendent of Documents items designated for depositories which may be
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of intereK to their respective clienteles. While the three abokracting

and Indexing stervces of NA, STAR, aW USRDR are listed am de-

posit ry items and available for distribution, 28 percent of the 854
GW0 depositories chose to select non o the abstracting an Indez-

ig services (wee Table 324, Appendix A). One possible reason for

municipal law libraries, and on" college and public libraries have

been designated a GPO depositories. Frequently there is little de-

mated for science and techrlogy-oriented abstracting and indexing
s crviccaf within their patrticulhr in#'tuHtO W etwrottme~s.

Of the 016 GPO deprsitorier that did elect to receive Ote or

more of the services, 81. 5 percent selected NSA, 74. 5 percent

USGRDR, and 64.6 percent selected STAR. A breakdowu of specific

services received, arranged by state, is provided in Table 33A,

Appendix A.
Foreign Recipients

Out of the entire universe of 15, 656 recipients for all four

abstracting and indexing serv!ces, the foreign population comprises

3, 401 addresses, or 21.7 percent.. The percentage of ioreign re-

cipients would have been 27.9 percent were it calculated on the basis

on those services which are not subject to export restrictions. De-

partment of Defense regulations place TAB under special export con-

trols. While transmittal od TAB to certain foreign nations has been

made under existing information exchange agreements, the mimber

of recipients under such agreements has been quite small.

In considering foreign as well as domestic distribution of ab-
stracting and indexing services, one must not lose sight of the fact

that well-organized national or regicaial documentation center net-

works, even when receiving a single copy of any one service, through

reproduction and allied selective dissemination systems, can attain

wide diffusion of information.

Unlike the foreign distribution pattern for Referativnyt Zhur-

the major recipients of NSA, STAR, and USGRDR are the re-

search-oriented, heavily industrialized nations. The Uaited Kingdom

has 17. 5 percent of the foreign recipient population, Japan 10. 3
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wrceat. France 9. 7 Derceant. Germany M ast ad Weat 9. 4 percent

and Canada 7.0 percent (see Table 34A, Appendtx A). A clear in-

ftrence that can b drawn from theme dS SA is that the foreign coun-

try distribution pattern for NSA, STAR aid UsRDR tr a oitiv-

relationlhlip to the per capita and gross national product devoted by

the respective countries to research and developenent.

When thi distribution pattern ts examined In terms of the In-

dividual services, we find that 46, ?S percent of the forgn recipient

group receives NSA, 27. 40 percent STAR, and 28. 23 perceon U9GRDR.

The popularity of NSA in also evident when one notes the distribution

pattern based on paid subscriptions. About half or 51.71 per4:ent of

all foreign subscribers obtain NSA, 8. 77 percent obtain UrAR, and

39.52 percent acquire U9GRDR. The U. S. Atonc Energy Commission

established a total of 78 depository libraries in foreign countries.

These libraries have been placed on standard distribution to receive

most of the technical report literature abstracted and indexed in

NSA. The knowledge that the technical report literature is accessible

may have been a contrbuting factor to the relatively high demand

for Nuclear Science Abstracts,

ummary

The Federal government recognized the need for abstracting,

indexing and disseminating the technical report literature stemming

from publicly-financed research. An average of 250 million dollars

has been allocated annually by Federal government agencies for sci-

entific and technical information needs. Of this total, approximately

30 percent was earmarked for publication and distribution tasks. On

the basis of data collected in the course of this study, an effort was

made to determine the extent of distribution and pattern of diffusion

for the federally-produced abstracting and indexing services of NSA,

srAR, TAD, and USGRDR. Information derived from nine official

uailing lists and subscriber and exchange mailing lists for each of

the services was coded and permuted with the aid of data processing

equipment. While o! immediate concern was the analysis of data re-

lating to the non-Federal U. S. recipient sector, al), recipient infor-

mation, including that for Federal recipients, GPO Depository Library
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recipients to well as foreign recipients was quantified, ad tabulated.
Some of thv more Agniftcant findingn are the tollowinir.

Total Recipeonts
Total recipients for all four services tomprimeod 15. 655 ad-

dreames of which riglfly perrent reprtserted donvatie rociptonts and

Domesic Recipients

Of 12. 226 W#.I ~Ipleufl, tV0MY4hrie peree.* were ~
the Federal government (including the Military), 12 percent were

4GP TEp- ory Library recipknt~an wWGR pereet were ftof-Fedex I
U. S, recipient.
Noo-Federal U. &. Recipients

Analysis of 7,949 non-Federal U.S& recipiant file addres

revealed that the addresses represented recipients affiliated with
3,004 discrete organization& or InstituUous occupying a total of 4, 170
site@ or geographic locations.

Two -thirds of all enon-Federal U. & recipients Were affillaed
with Industrial organizations, anM thrty itercent with educaUoWa and
nonprofit WintUtions

Seveny-two percent of all non-Federal U.&3 recipient estab-
lishments were from the industrial sector, and twenty-three percent
from the educational and nonprofit sector.

Each of the mervices of NSA, STAR,. TAB, and URdWR was
received to a varying degree, by recipients in each of the twenty-
seven COSATI subject fields1 thus indicating an overall recipient pogmi-
lation covering the entire spectrumi of science and Lechnology.

Without implying a cause and effect relationship, a definite
correlation was found to exint between subject field areas in the fore-

front of R & D investment and top ranking COSATI subject field re-
cipients.

Within the industrial sector, the COSATI subject field, Elec-
tronics and electrical engineering contained the largest number of re-

cipients (18. 8 percent).
Within the educational and nonprofit sector, the COSATI sub-

ject field Biological and medIcal sciences contained the largest
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Without Implying a cause and effect relationship, a definite

;orrelation was found to exist betwen industry segments in the fore-

front of R1 & ) investment and economic expansion and top ranking

Standard 'industrial Classificatlion (S. L C. ) recipient categories.
Classed in accordance with S. I. C. categories, the 2,154 in-

dustrial recipient establishments had the largest recipierA group of

twenty-- ven percent, representing for the most part industrial or-

Kaniattion whose primary artivity was resamrch and development

rather than manufacturing.

Top ranking for manufacturing e-gabiishments, in the order

stated, are establishments classed In the S. I. C. categories of Elec-

trical equipment and communication, Chemical and allied products,

Machin6ry, Professional and scientific instruments, and Aircraft and

missiles.

Without implying a cause and effect relationship, a definite

correlation has been found to exist between regional and state dis-
tributlon of such economy input variables as total R & D funds, In-

dustrial R & D funds, scientists and engineers employed, number of

manufacturing establishments, doctor.tes employed, and the regional

or state distribution of recipients of the abstracting and indexing ser-

vices.

Five U. & states accounted for nearly half of all non-Federal

U. S. recipients; seventeen statem eacih contained less than one-half

of one percent of the recipient population; thirteen additional states

each contained less than one percent of the recipient population.

Regions and states having a high industrial recipient popula-

tion also had a high educational recipient population.

The Middle Atlantic, Pacific and East North Central regions,
in the order stated, are the top-ranking recipient regions for the ab-

stracting and indexing services.

Geograp lc distribution of recipients for the specific services

of NSA, STAR, TAB, and USGRDR generally conformed to the pattern

established for all four services.
An average of 2. 15 copies of '.e or more abstracting and
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indeming serv'~ces was sent I., etc!' recllent .Jdrez-.

Geographic distribution of c-Aes generally conformed to theI
pettern eatablished for go'. qphic b1strlb~itiaki of recipients.

The bulk uf multi recipients was c )afined to taoae

services available grati' 'e' pients havirg an ofiid4L connectionI
wlph Federal government a- es.

Ninety-seven percent c-~ JSGRDR recigentz subscribed to a

single copy only of that servicc, The inference cim t-rar be ma~de
that unless formal provision is made .Or wider interral dse.~
tion, receipt of a single copy of any ane abst!'Airg arAdindexing
service would preclude its extensive use as a current awar eness
medium.

Of 4, 179 sitis or geographi locationsh receiving the k~astract-
ing and indexing services, forty-" ~ght percent received STAR, forty-
five percent received USGRDR, tzn.rty-seven percent receive.-
and twenty-four percent reccived NSA.

The most widely dissemixated combination of serviceb wa.s

F for TAB and STAR, received by twenty-one percent oi the recilent
sites.

A total of 239 sites, or six percent of the 4, 179 sites, re -
ceived ali four services; 437 sites, or ten percent, reeg', the comn-
bination of NSA, STAR, and USGRDR or TAB.

Closne to half of the abstracting and indexing services were
specifically addressed to the attention of the library or information
center.

GPO Depository Library Recipients
Twenty-eight percent of 854 GPO Depositories received none

of the abstracting and indexing services.
Of 616 recipien~t GPO Depository Libraries, eighty-onie per-

cent received NSA, seventy-five percent USGRDR, and sixty-five per-
cent received STAR.

Federal Recipients (Milktary)
Of the total 1, 852 Federal military abstracting and Indexing

service .eciptents, seventy percent received TAB, fifty percent re-
ceived STAR, eight percent received NSA, and six percent received
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Foreign Recipients

Without implying a cause and effect relaftonahlp, a definite

correlation has been found to exist between R & D nvestmer and

degree of idlutrialfzaton in foreign countries and the concentration

of recipients of the abstracting and indexing services within these

countries.

In sharp contrast to Owe dissemintion pattern for ReferatynyT

Zhurnal whose foreign recipients were to be found overwhelmingly

in Communist countries, i. e., without regard to degree of national

industrialization, foreign recipients of the federally-produced ib-

stracting and indexing cervices were sent to the research-oriented,

industrialized nations.

1. U. S. Federal Council for Science and Technology. Com-
mittee on Scientific Information. Status Report on Scientific and
Technical Information in the Federal Government. (AD 411 939).
Washington, D. C., June 18, 1963, p. 5.

2. U. S. Office of the Director of Defense Research and En-
gineering. Defense Science Board Subcommittee. Final Report on
Scientific and Technical Information. (AD 416 655). Washington, D.
C., July 16, 1963, p. 5.

3. U. S. President's Science Advisory Committee. Science
Government and Information. Report. Washington, D. C.,v
Print. Off., I963, p. 1.

4. For the purposes of this study, a recipient is deLned as
an addressee that may be an individual, departmental unit, institu-
tion or industrial organization on the mailing list to receive one or
more copies of any one of the abstracting and indexing aervices of
NSA, STAR, TAB, or USGRDR.

5. Complete data were not released by NASA and the Goverr-
ment Printing Office for STAR official recipients and subscribers.
All U. S. STAR subscribers totaling 125 in number have been exclud-
ed from these calculations and were treated separately in pp. 98-99.

6. See the organizational recipient breakdown, p. 83.

7. COSATI subject categories, including scope notea for their
fields and group extensions, will be found in COSATI Subject Cate-
gory List (DOD-Extended) (AD 624 OW). Alexandria, Va., Defense
Documentation Center, Dec. 1965. To facilitate coding of institutions
having a very broad scientific or technical orientation, or havLng no
specific subject area interest, the fields Science (25), Technology
(26), and General (27) have been ac!ded by the author to the COSATI

.05
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~sftrce: 'L. 4, Burl.= of the Cexga. ata-I--ca -- '

of the United aLws: 1M. 8th ad. Washington, . .

9. Source: U. S. Natlceal Science FovAnftc. Bauic Rseacb,Applied ResearcN, wa Ievolopmeut, In IndustU, 1964. .J-

10. Source: U, & Cong'ei. Senate. Committee on Labor and
PubLic Weiftre. & ouimitte on XmpIoytnwt and Manpower. Im
of Federal Research and Deepmen Polc!es on Scien tic &_Z
Technc. Mus ,wer. Hearings.amh CODE., lot fws' 3, 4,
rl11110 iFM 22, 1965, Washington, D, C,, U. S. Govt. Priat.
Off.. 1 , P. se,

11, Source: U. & Congres& House. Select Committee on Go-
ernment Research. Mtatistical Review of Research and Devel~ent.
Report, 88th Cofg., 1W Seas. (Study o. IX; House Report No. 1940).
Waahington, D.C., U. & Govt. Print. Off., 1964, p. 201,

12. Approxctmtely 9, 000 copies of STAR have been printed in
1965-66 for both foreign &nd domestic use. (Source: Sauter, Hubert
E. Private Communicatiou July 26, 1965). Of this totl, wily about
130 co des were o the Government Printing Office to U . & sub-
scribers. The number of nori-Federal U. S. official STAR recipients
was 2, 718 (See Table 6). Excluding the Federal, GPO Depository
Library and foreign recipient distribution, it Is estimated that an
average of about two copies of STAR are sent on NASA official dis-
tribution to NASA recipients.
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Index'n srvices of NSA, STAR, TAB, and U~jRDR were readily

ing. No data at all were available an research -oriented firms and

institutions that were nonrecipientm of any of the services. The ques-

tionnaire method, supplemented by selective interviews and detailed

analyses of a number of industrial and institutional directories, pro-

vided information to assess, In some depth, recipient and nonrecip-

lent characteristics as well an the actual use made of the abstracting

and indexing services. A "Recipient Questionnaire" (Appendix C) and

a "Nourecipient Questionnaire" (Appendix D3) were designed and pre-
tested on more than 50 scientists, engineers, and librarians. After

incorporating comments and suggestions, including those from mem-

bers of the Columbia University faculty and an industry survey con-

sultant, the questionnaires were mailed to selected samples of re-

cipients and nonreciplents of the four abstracting and indexing ser-

vices under study.
The Recipient Questionnaire was sent to a stratified random

sample oI 1, 153. The sample represents 15 percent of the entire

* population in the Non-Federal U. & Recipient File. The Recipient

Questionnaire was also mailed to a 15 percent random sample (91
recipients) selected from the 816 GPO Depository Library Fie. The

* Nonreciplent Questioanaire, a shiorter and revised version of the Re-

* cipient Questionnaire, was sent to a random sample of supposed re-

search-oriented noarecipients of any of the services. Analysis of the

nanrecipient population, including results of the Nonrecipient Question-

naire, Is provided in Chapter 6.
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Recipient Population Sampling Technique

Since major characteristics of the recipient population had

been coded and were available on tape, i sample was sought which

would take ,Lato account such factor@ as institutional or organizational

types, concentration of recipients within certain geographic regions,
and each of th.2 ,br',actIng and indexing services under study.

A 'rP.ti - ._r U ,. o--.Jor r-pW . -..4*= , -

izations; Educational and Nonprofit institutions; Private and Unaffii-

iated Recipients; State and Local Government Agencies), geographic

locations (50 U. S. states and the District of Columbia), and the four

abstracting and indexing services yields a theoretical possibility of

816 combinations, asuming that each combination or permutation is
represented in the recipient file. As determined after a computer run

of the 7,949 non-Federal U. S. recipients, a total of 449 combinations

was actually present.

The 449 combinations or permutations were grouped by the

computer, and the accession numbers of the recipient members count-

ed and stored in its memory. Frowu each permutation of reciplents,

a 15 percent sample was sought. In some Instances the number of

recipients selected from a given permutation resulted in a number

containing a fraction. When that was the case, the change of the frac-

tion to an integer was determined through the use of the following

procedure: a random number between 0 and 1 was supplied by a com-

puter subroutine. The random number was compared to the fracklonai

part of the selected number. I the random nun'ber was larger than

the fractional part of the number, the nearest smaller integer was

used. If it was smaller, the nearest larger integer was used.

The selection of recipients from a given permutation was per-

formed as follows: a random number between 0 and 1 was multiplied

by the total number of recipients grouped within a permutation. The

nearest permutation group member whose number was greater than

the random number was selected as part of the sample. The selected

member or recipient was then removed from the permuted group of

recipients, and another random number was used to oelect the next

recipient. If needed, this process was repeated until the predetermined
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number of recipients, approaching 15 percent of the permuted popu-

lation, had been selected.

A printout of the selected recipient accession numbers was

obtained in numerical sequence. A set of punched cards containing

ill data previously coded for these r - e_, '9 4c .L t.rAL

Since the questionmaires were assigned the accession numbers of

the selected recipients, these cards served as a control file for cow-

pleted questionnaires and were eventually used for a comparative
analysis of the portion of the quesionnaire ample returned, and the

entire Non-Federal U. S. Recipient File population from which the

sample was drawn.

Recipient Questionnaire Mailings

In August 1966, the Recipient Questionnaire and cover letter

(Appendix C) was mailed to each of the 1, 153 individuals, institu-

tions, and industrial firms comprising the sample derived from the

Non-Federal U. S. Recipient File. JN 4 Ied also were the 91 Recipient

Questionnaires representing a 15 percent random sample selected

from the GPO Depository Library File. A single follow-up letter

(Appendix C, no. 3) was sent to nonrespondents one month from the

date of the initial mailing of the questionnaire.

While addressed exactly as indicated on the mailing label

found in the Non-Federal U. S. Recipient File, instructions for the

Recipient Questionnaire called for completion by the "jlinwary user"
of only those services circled in red on the first page of the ques-

tionnaire. When addressed to and used by a library or information

center, the librarian or information specialist "'most knowledgable

about the use made of the services, " was requested to complete the

questionnaire.

Recipient Questionnaire Responses
Since the Recipient Questionnaire was rather formidable--12

pages and 50 questions--a minimal response was anticipated. The

reaponse, however, was adequate to assure valid results. For the
1, 139 questionnaires mailed (14 questionnaires were undeliverable),

Sotal of 823 or 72. 3 percent responses were received. Many in-

cluded extensive comments. Of the total non-Federal U. S. respondents,
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776 or 68. 1 percent returned umble auenttonama_,m Phr the 4 .PO

Depository Library recipient mailing, 67 respwonss were received

(73.6 percent) including 0 uamble questionaire returns comprising
65.9 percent of the questionnaire amrple mailing.
Relreseentativeness of Recipint stonar Rurno

How representative were the returno in re'aton to the popu-

lation best from which the questionnaire samples were drawn?

Table 13 provides a breakdown for the 770 nm-Pederal U. . re-

spmdents by abstracting and Indenlg service as well as recipient

type. A comparison of data In Table 13 with analogous data for the

entire Non-Federal U. S. Recipient File (Table 6) discloses that the
four abstracttng and indezing nervtces as well as the four types of

institutions receiving them are fully represented in the returns.

Whereas industrial recipients reprosent 60.5 percent, educational

and nonprofit recipients 30. 4 percent, private or unaffiliate recip-

tents 2. 3 percent, and state and local government agencies 0. 7 per-

cent of all non-Federal U. S. recipients, for the 776 Recipient Ques-

tionnaire returns industrial recipients represent 65. 9 percent of re-

spoinses, educational and nonprofit recipients 32.0 percent, private

or unaffiliated recipients 1.8 percent, and state and local government

recipients 0. 4 percent. In terms of specific services, the Non-Fed-

eral U. S. Recipient File comprises 15.9 percent of NSA recipients,

34. 2 percent of STAR recipients, 23. 5 percent of TAB recipients,

and 26. 4 percent of USGRDR recipients. The questionnaire responses

represent replies for 16. 5 percent NSA, 36. 9 percent STAR, 25. 3 per-

cent TAB, and 21.4 percent USGRDR recipients.

Table 36A, Appendix A provides a gogmraphic breakdown by

50 U. S. states and the District of Columbia for the 716 non-Federal
U. B. respondents. When data in Table 36A, Appendix A, are com-

pared with similar data in Table 12A, Appendix A, indicating the

geographic distribution pattern for all non-Federal U. S. recipients,

the representativeness of the questionnaire returns with respect to

the 51 geographic distribution variables i also amply demonstrated.

GPO Depositc y Libraries are a relatively homogeneous group

and have been established historically on the basis of geographic
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Recipient Population

representation rather than specific need. As may be surmised from

Table 32A, Appendix A, many of these itbrates ree vie aii tree of
the distributable services of NSA, STAR, and USORDR. A return of

6.9 percent of the random eampie, accounting for 9, 7 percent of

the entire GPO Depository Library population, can therefore be con-

Recipient 4gtomnare Analys
indivitlual Recipitmt Charactortakics

Of all non-Federal U. & respondents returning completed

qucstimmairts, nearly h*il were eeompleted by tlrarino Or ";10gou

information services personnel. A total of 36. 9 percent of the librar-

Ian respondents were from industrial establishments, while 13.0 per-

cent were from educational and nonprofit institutions. Not unexpected-

ly, the questionnaires returned by GPO Depository Libraries were

nearly all completed by librarians (Table 14).

Table 14
Recipient Questlonnalre Respondents, by

Broad Institutional Groupings

GPO Dep.
Non-Fed. U. S, Library
Respondents Percent Respondents Percent

Librarians
(Industry) 286 36.9

Individuals
(Industry) 240 30.9 - -

Librarians (Education-
at/Nonprofit Institutions) 101 13.0 56 93.3
Individual s (EducatlonaW/
Nonprofit Institutions) 149 19.2 4 8.6

Totals 776 100 50 99.9

Primary Activities of flespondents
What were the primary activities of the majority of industrial

and institutional respondents wI~se official titles did not indicate li-
brary or information service affliation? About one-fifth of all non..

Federal U. S. respondents indicated Management and Administration

as their primary activity. A t Aai of 8. 9 percent was engaged in
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,.aw caAl5 oxn -r uivertiiy tevei. excepting itbrtflanstp,

the largest group (21. 5 percent) was engaged primarily In research

and development activity (Table 15). Of ctrse, it must be realized

that the checking of a primary activityI other than research and de-

velopnent does not necesarily imply that tLb rownw int wae nt

p*rticipatir, to a more limited extent iW research and development

work. When all respundent were asked to reply whather they wosre

personally engaged in carrying out current research and development,

a toWtl of 4&. 3 perent answered positively to thlo qiwstion (Table 16).

When the percentages, of respondents carrying out research and de-

velopment activity was calculated on the basis of non-librarian re-

sponmses, a total of 69. 2 percent of individuals in industry and 85. 2

percent of individuals in educational and nonprofit institutions indi-

cated that they personally carried out research and development work.

Thus, an average of 77. 0 percent of non- librarian respondents was

engaged to some extent in research and development. Many librar-

ians, particlarly those employed in special libraries, while answer-

ing in the negative, commented that although not "personally" en-

gaged in research, a great deal of their time was devoted in direct

support of R & D projects. Of the close to .160 respondents who did

engage in research and development, over half spent 50 or more per-

cent of their total staff time in this activity (Table 17).

To what extent was research and development carried out for

Federal government agencies? A comparison of data in Table 18 and

those presented in Table 18 reveals that while 380 respondents stated

that they performed research and development, A toAeI of 263 nr about

73 percent of that total also stated that they performed R & D for Fed-

eral government agencies. It thus seems obvious that of those who en-

gaged in R & D work, approximately three quarters were to some ex-

tent performing R & D for Federal government agencies. The Depart-

ment of Defense, the National Aeronautics and Space Administration,

and the Atomic Energy Commission, in the order given, were the

most frequently cited Federal government contracting agencies (Table

18). A majority of 88. 6 percent of GPO Depository Library respond-

ents, compared to 46.7 percent of non-Federal U. S. respondents,
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Table 18
Recipient QuestionwAire Respondents, R & D Performace

Non. Fed. U. S. GPO Dep. Lib.
Respondents Percent Re d.r1&_ntg Percent

Yen 380 48.3 6 11.5

No 380 51. 7 48 88.5

Total 748 100 52 100

Table 17

Recipient Questionnaire Respondents, Percent of
Time Devoted to R & D Performance

Staff Hon. Fed. U. S. GPO Dep. Lib.
Time Respondents Percent Respondents Percent

1%-19% 49 13.6 - -

20%-49% 111 31.0 2 50.00

50%-74% 99 27.6 1 0.25

Over 75% 100 27.9 1 0.25

Total 359 100 4 100

Table 1S
Recipient Questionnaire Respondents, R & D Performance

for Federal Agencies

Federal Non-Fed, U. S. (a) GPO Dep. Lib.
Agency Responses Percent Responses Percent ( a)

AEC 48 9.7 1 2.9
DOD 185 37.5 2 5.7
NASA 95 19.3 - -

Other 42 8.5 1 2.9
None 230 46,7 31 88.6

Total 493(a) 3 5 (a)

(a) Percent and totals based on number of respondents.

did not engage in R & D work for Federal agencies. This, of course,

to a reflection of the relatively smaller percentage of educational

and nonprofit personnel engaged in R & D, as compared to industrial

personnel.
Subject Opecialization of ResMondents
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Librarianship as a subject ipeclalty rather than prime activ-

ity wras common to 30. 2 percent of flon-Federal U. &. respondents

v.nd to 80 percent of GIPO Depository Library respondents. Aypprent-I
ly many Individusis In the nonm-Federal V. S. recipient sector, while
ca'v'".en primar ily~ wih th £%e~w e! ~ librar!ee, have had -3ther

than :ibrary school training. Additional high ranking subject field

specialties, in the order stated, wer~e Electronics iknd electrical eni-

gineering (10. 8 percent of respondents), Chemistry and chemical en-

gineering (10. 5 perrent.), Mechanical, industrial, civil and marine

engineering (8. 6 percen2), Materials and metallurgy ('7. 2 percent),

Aeronautics (6. 3 percent), and Physics (5. 3 percent). Behavioral and

social sciences (including Humanities) constituted the major spec~.alty

for only 1. 8 per, 3a, of non- Federal U. S. respondents and~ 9. 1 per-

cent for GPO Depository Library respondents (Table 19). Exckding

librarianship, the subject specialties of the Reelpient Questionnaire

respondents, though not factarized into the samuphig procedure, paral-

leled closely the subject fields determined tu represent the entire

non-Federal U. SJ. recipient population of the abstracting and indexing

services (See Table 7).

Scope of Reepondent Information Needs

In practicing theil par+icular specialties, did the respondents

have a need within the last twelve months to undertake a line of re-

search that was definitely outside their field of specialization? Of

the 605 non-Federal U. S. responelxnts to this question, a total of

42. 1 percent indicated that they did have such a need (Table 20). An

even greater pei~ccntage (61. 0 percent) indicated a need within the

laht twelve months for "data, techniques, processes, equipment,"1

from outside the field of their specialization (Table 21). The broad

spectrum of information needs may have contributed in part to the

reluctance of respondents to maintain a personal file of citations

pertinent to their subject specialty. Less than half of the non-Fei

eral U S. respendente maintained such a file (Table 22).

Educational Background

As a group, the respondents were highly educated. Nearly all

had undergraduate or higher Ilegrees, while approx~imately one fourth
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Table 20

-Non-Fead. Ul. GODp i
Respondents Percent Rtespondents Percent

Yes 255 42.4. 13 54.2

qNo 350 57.0 11 43.6

TOWa 605 100 it 100

Tabic 21
Recipient Questlonnalre Respondents, Needl for Information

Outside Respondent's Field of Wecialzatlon

Non -Fed. U. S. GPO Dep. Libr.
Respondents Percent Respondents Percent

Yes 364 61.0 13 62.0

No 233 39.0 8 38.1
Total 597 100 21 1001

Tab le 22"

Recipient Quesfionnaire Respondents Maintenance of
Personal Citation File

Non-Fed. U. S.
__________________Respocdents Percent

Yes 228 41.4
NO 323 58.6

Total 561 100

hold doctoral degrees (Tbe 23). The greatest number of respond-
enta (39. 6 percent) received degrees during the period of 1950-1959
and a total of 24. 2 percent graduated in 1IM or later (Table 24).
Thus it jn be 'oncluded thaat a preponderance of respon%:-"'4 falls
within~ the 30-40 year age group.
Individual Publishing and lnziovatlon Record

To iw! t extent were the recipients and supposed prime users

118



K ! Reecipient POipntaUon

~Table 23-

Recipient Questionnaire Respoadents, by Highest

Degree Earned

Non-Fed. U. a GPO Dep. Libr.

Highest 1mg-ree Respondents Percent Respondents Percent

B. A. /B. S. 244 35,0 1 I0.8
M. A./M. S. 57 36.8 35 7.1
Ph. D/D. Sc. 181 26.0 6 13.1I

Other 16 2.2 - -

To&da 698 100 46 100

Table 24

Recipient Questionnaire Respondents, by Year
in which Highest Degree was Earned

Non -Fed. U. S. GPO Dep. Libr.
Year Respondents Percent Respondents Percent

Before 1930 23 3.7 1 2.7
1930-1939 70 11.2 5 13.6
1940-19,49 133 21. 3 6 16. 2
1950-1959 247 39.6 10 27.0
1960 and later 151 24. 2 15 40.5

Total 624 100 37 100

of the abstracting and indexing services contributors to the profes-

sional literature? A total of 40. 1 percent of non-Federal U. S. re-

spondent& compared to 3. 8 percent of GPO Depository Library re-

spondents, had been authors, coauthors, or editors of technical

reports within a specified twelve month period (Table 25). More than

a fourth of the non-Federal U. S. respondents (26. 2 percent) and 7. 8

percent of GPO Depository Library respondents had been authors, co-

authors, or editors of professional papers published in the journal liter-

ature within that same period (Table 26). A total of 10. 5 percent of all

non-Federal U. S. respondents compared to zero percent for GPO Depos-

itory Library respondents had submitted patent applications within

the last twelve months (Table 27).

While writing or editing technical reports and papers and sul,-

miscion of patent applications may not necessarily be wholly reliable
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Recipient Population

indicators of individual or corporate creativity or innovatli-, their

overall statistical evaluation can, in conjunction with other factors,

be helpful In characterizing a respondent group or organization.

Fifty percent of the non-Federal U. S. respoi-Aent group were
ll r Mose tauSk geiIraly iiu mA entail direct research or

publication of research results. The percentage of respondents writ-

ing and editing technicl reports and professional papers, and the

percentages of those with patent applications would probably have

bccn conaiderably higher if they were ckiculated solely on the basis

of non-librarian responses. The data from the GPO Depository Li-

brary respondents support this conclusion. Cross-tabulation of the

variable "writing and editing technical reports" revealed that of 459

negative responses, 72 percent were from librarians,

Table 25

Rucipient Questionnaire Responder, s, Technical Report
Authorship, Coauthorship, or Editorship

within 12 Month Period

Non-Fed. U. S. GPO Dep. Libr.
Respondents Percent Respondents Percent

Yes 307 40.1 2 3.8
No 459 59.9 51 96.2

Total 766 100 53 100

Tabe 26

Recipient Questionnaire Respondents, Professional Paper
Authorship, Coauthorship, or Editorship Within 12

Month Period

Non-Fed. U. S. GPO Dep. LIbr.
Respondents Percent Respondents Percent

Yes 201 26.2 4 7.8
No 566 73.8 47 92.2

Total 767 100 51 100

Recipient Organization Environment

Most of the respondents were employed in companies and in-

stitutions with staffe of many hundreds of scientists and engineers.
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More than s third cf the organ -atons with which the rzpoa"C"ii

were associated employed 500 or more scientists and engineers ex-

clusive of managerial and. supporting personnel. Two thirds of all

companies and institutions employed 100 or more scientists and en-

gineers. It is evident that the larger companies were predominant
in the Recipient Quextionnaire remponwos (Table 28), On the other

hand, data derived from the Nonrecipient Questionnaire (See Table 66)

indicated that the smaller companies were predominant. At what

point in the industrial growth cycle did the large companies begin

to acquire the abstracting and indexing services? Is there a clear

cause and effect correlation between size of company and receipt of

these services? One can only speculate as to the probable answers.

The only conclusion that can be safely drawn is that a relationship

exists between the size of the scientific and technical staff of an or-

ganzation and the receipt or nonreceipt of the abstracting and index-

ing services within that organization.

Table 27

Recipient Questionnaire Respondents, Patent Application
Submission Within 12 Month Period

Non-Fed. U. S. GPO Dep. Libr.
Respondents Percent Respondents Percent

Yes 81 10.6 - -

No 684 89.4 53 100

Total 765 100 53 10

Table 28
Recipient Organizations, by Number of Scientists and

Engineers Employed

No. of Scientists Non-Fed. U.S. GPO De. Libr.
and Engineers Recipients Percent Recipients Percent

1-9 59 12.0 5 20.8
10-19 21 4.3 2 8.3
20-49 56 11.3 6 25.0
50-99 37 7.5 4 16.7

100-19 52 10.5 1 4.2
200-299 39 7.9 1 4.2
300-499 50 10.1 1 4,2

Over 500 180 36.4 4 16.7

Total 494 100 24 100. 1
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Recipient Population

Recipient Orp8!z&ton R & D Performance

Whilt tPiy ah_ t half af all noi, Federal U. S. respondnts

and 77. 0 percent non-librarian respondents Indicated that they were

personally engaged in resa.ch and deirelopment activity (Table 18),

a total of 87 7 percent stated that their compslies and institutions

conducted in-house or internally sponsored research (Table 19). About

half of the employers were coducting research and development for

other private organizations and institutions (Table 30).

Table 26

Recipieit Organizations, Internally-8ponsored R&D

Non-Fed. U. S. GPO Dep. Libr.
Recipients Percent Recipients Percent

Yes 668 87.7 26 53.1

No 94 12.3 23 46.9

Total 762 100 49 100

Table 30

Recipient Organizations, R ,D Performance for Private
Companles and lnstitutions

Non-Fed. U. 8. GPO Depl LIbr.
Recipients Percent Recipients Percent

Yes 374 50.4 20 40.8

No 368 49.6 29 59.2

Total 742 100 49 100

With regard to R & D work for the Federal government, a

vast majority of respondents (82. 0 percent) stated that their employ-

ers held current R & D contracts with Federal government agencies.

The contracting agencies mentioned, in rank order were: the De-

partment of Defense, cited by 71. 7 percent of all non-Federal U. S.

respondents, the National Aeronautics and Space Administration, cited

by 53. 6 percent and the Atomic Energy Commission, cited by 31. 1

percent of respondents (Table 31).

Recipient Organization Publishing and Innovation Record

Federal agency contractors constituted the vast majority of
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Recipient Population

recipient organizations. They were also contributors to the technical
report literature. When aakcd the more restrlctive question as to
whether company or institution scientistsl and engi*es, other than
the reupcondent. published professional pa~pers In the jouirnal liera-

ture within the most recent twelve nio-ith period, 89. 2 percent of

respond nts; stated that other scientists and engineers employed with
the h-ist orgianizations had Pubrlitted patent applications within the.1 last twelve months (Table 33).

Recipient Organizations. Professional Paper Publishing

Non-Fed, U. S& GPO Dep. Libr.
Recipients Percent Recipients Percent

Yes 830 89, 2 31 72. 1
No 76 10.8 12 27.e

Total 7O6 100 43 100

Table 33

Recipient Organizations, Submission of Piatent Applications

Non-Fed. U. S. GPO Dep. Mlr.
Recipients Percent Recipients Percent

Yes 462 80.6 3 13.0
No 111 19.4 20 87.0

Total 573 100 23 100

Use of Abstracting and Indexing Services

si hen~ asked whether the respondent had, within the last
six onts, adeanyuseof these abstractinig and indexing services,

01 percent of non-Federal U. S. respondents answered affirmatively.

Of the small group of 69 non-Federal U. S. recipient nonusers of the
services within the proceeding six month period, 33 were Individuals

from industry, 14 were librarians in industrial establishments, 17
were individuals in educational and nonprofit institutions, and 5 were
librarians in educational and nonprofit institutions. Of the 55 GPO
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Recipient Population

Depository Library respondents, only about half personally used the

services (Table 34), Some negative responses mostly from GPO De-

pository and university librarians were qualified with statements in-
d icavangi khAT. Auhnug nm puromally used uy UW, librarian, Uw"r -

S vices were used by the public, but to an unknown degree. A typical
qualifying statement Is the following made by a university librarian:

We receive the publications listed. They are added to
our geal r'a _tRogue-d collreticn a.nd are 2tvalable in

any student or faculty member as any other item on
our library shelves. We have no means of obtaining
user information.

Table 34

Recipient Questionnaire Respondents, Use of
Abstracting and Indexing Services Within Last Six Months

Non-Fed. U. S. GPO Dep. Libr.

Respondets Percent Respondents Percent

Yes 697 91.0 30 54.5

No 69 9.0 25 45.5

Total 786 100 55 100

Of 625 non-Federal U. S. respondents who had personally de-

voted a certain amount of time to the scanning of issues of the ab-

stracting and indexing services as soon as they were received, 31
percent spent 5-14 minutes, while 14. 0 percent spent less than

five minutes in scanning the issues (Table 35). Thus, for any

one of the semi-monthly, federally produced abstracting and index-

ing services, approximately three quarters of the non-Federal U. S.

recipients devoted less than one half hour each to scanning the new-

ly received service. Apparently, the current awareness function

which has proven to be the primary function of the abstracting and

indexing services, can be fulfilled by the services without excessive

demands on the recipient's time.

Factors such as growing output aid the dispersal of relevant

abstracts among several disciplines have been cited in the past as

reasons for not scanning such services as Chemical Abstracts.2 The

provision of detailed indexes, including subject, personal author,
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I Recipient Population

corporate author, and report number indexes which have been made

available with each issue of NSA. STAR, TAB and, more receuily,

for USGMDR, and thw grouping of abstracts within a number of clear-

ly defind sbject fields, have substantially overcome the objectiunmto scanning,

With what frequency have the a cific abgtacting and Lul~exing

services of NSA, ST AR, TAB, and U9G(tDR tlen used tor retrompe- II
with the us -a of other privately published abstracting and in-

dexing services? Bearing in mind that responses were elicited from

known recipients of the federally-produced abstracting and indexing

services, those receiving the greatest daily use for retrospective

searching were, in the order stated, Technical Abstract Bulletin,

Scientific and Technical Aerospace Reports, Chemical Abstracts U~n-

gineering Index, Nuclear Science Abstracts, and U. S. Government

Research & Development Reports (Table 36).

Rather sharp differences in the dall use made of USGRDR as

compared to the other services are apparent and can in all probabil-

ity be explained by the unavailability of USGRDR cumulative indexes.

The amnouncemer by the Clearinghouse for Federal Scientific and

Technical Information that beginning July 1966, the Government-

Wide Index to Federal Research & Development Reports (GWI) would

'be published on a semi-monthly basis and should thus better serve

as an index to USGRDR may alleviate, but certainly will not solve

the indexing problem for that service. A university librarian com-

ments:

My principal objection to USGRDR-GWI now is the lack
of cumulated indexes I believe the only cumulation done
since 1963 is the one covering Jamary-March 1965. I
now hear that no full-size copy cumulated indexes for
USGRDR or GWI are to be published in the future... If
this information is correct, the value of this abstract-
ing service must decrease over the years because
searches will prove too time-conouming for most refer-
ence purposes. (For those of us who have access to
TAB, we can use it for locating information about DOD
reports. Its cumulated indexes have been coming out
quite promptlT. However, TAB is restricted. We are
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What a rc owmnw of the mazt frtquenit reasuns givta±n by fitm-

Ftdenrrl U. S r.. wdi-Itoe 1,r ung tOw abatractinw and indezix* aur-

vices? In rank order these are: scaning for specific information

directly pvrtinnt ku Ant wirk (1.. g lwr fl4 (S n*naY

keeping abreast of current literature in primary field of interest

(p4.3 percent), quick retrospective reference or infurmation retrieval

(17. 3 percert) (Table 37).
When asked to rank reasons for use in descending order of imi-

portance, the current awareness function rather than retrospective

retrieval was predominant for almot all place rankLings. The highest

percentage of respondents (57. 1 perc . t) ranked first the use made

in acquiring "specific information directly pertinent to, . .current pro-

ject or research" (Table 36), (42. 2 percent) selected "keeping

abreast of current literature in primary field of interest, "1 while

(45, 3 percent) chow, "keeping abreast of current literature in second-

ary fields of interest. "

Table 39 repre*ents responses for the mort recent use made
of the abstracting and indexing services by non-Federal and GPO

Depository Library recipients. The use by almost half of the non-

Federal U. S. respondents (46. 0 percent) for the purpose of "keeping

abreast of newly published literature" lends further support for the

"current awareness" function as being the primary function of 0-,

abstracting and indexing services.

Types o! ±zernAtic Sought
What types of Information or data were most frequently sought

by recipients ox the abstracting and indexing services? When using

these services, was the Information genL. 5dly looked ior within the

specific section covering the respondents own, subject field, or waw

it also sought i other sections covering related fields?
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0 half of tht win Fed. ra! N realovito ds4; waA

s o g t i o r t l l , n v u U m o e f i l d ( T b l * - I t i s o fI
courve, expected that a greaker percenlaue (A resm~xiients wou.ldl he

Tible 41 dskuiaw that abstractliz3 aud libdtimgti wrvjLes were,

utilized rnui frequently by r-FedrrAl V. S. respondents in locating

specific datit or findircs. The te rm vaiw mte- 20-thp-Art

Survey*, " ranked second,.

User's App-oach to Abstracting and"ndXiJngServ lC* t
Some users refer only to the Table of Contents when using

some of the abstracting anid indexing services, others make direct

Use of the indexes or examine specific sections, while others still

mnay browse through the* issue or use a combination of approaches.

Tables 42 and 43 depict the various approaches that are em-

ployed by the user when seeking Irnformation in abrracting and index-

Ing ser-vices. Of 556 non-Federal U. & respondents, 51, 5 percent make

direct use of the Indexes. As might have been expected 85. 7 percent

of GPO Deposlto ,y Library respni'4ents made direct use of the in-

oexes (Table 42). Mnce more than onm approach could be utilized,

the respondent was asked to check all approaches listed.

The unique or combination of approaches is disclosed in Table

43. Uniqu~e use of inde1x~5 has been found to represent 20. 1 percent

of respondent approaches, s~tile the unique use of the Table of Can-

tents for checing both the prinary a&M secondary fields of Linterext,

represents 16. 0 percenit of respondent approaches. The most frequent-

ly t-A en'"ta..*'o , tt , ,- L of roaoponfents) was use of Inuexes

and the use of the Table of Contents, with the Latter used for check-

ing the primary &nd secondary fields of interest.

Index Usefulnessv Fru acyof Use
While data from Table 42 and Tablt 43 disclose t-he rehtivoL

piercentage of users making direct use of indexes when using abstract-

ing and indexing services, there is no indication of the value attached
134
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Recipient PolIatlon

Table 43

Recipient Questionnaire Respondents, Combinatory Approaches
to Using Abstracting and Indexing Services

Approach No. Non-Fed. U. S.
(See Table 42) Retplriuents Percent

5 132 20.1
2 105 15.0
2 and 5 71 10.8
I 58 .s .3
1 and 38 5,8
4 and 5 38 5,8
1, A mi 5 36 5 5
4 34 5.2
4an 2 31 4.7
2, 4 and 5 31 4.7
2 and 4 23 3.5
1, 2, 4, and 5 15 2.3
1, 4, and 5 15 2.3
lar 4 8 1.2
Other 21 3. 2

Total 656 99.9

by the user to the various types of indexes. Table 44 represents an

evaluation of usefulness of the personal auLhor, corporate, subject,

report number, and contract number indexes. Table 44 indicates that

though all of the indexes have been found to be useful to some ex-

tent by at least 50 percent of respondents, the subject index far out-

ranks all other indexes. Second ranking in the "very useful" category

has been accorded to the report number index, while the least useful

index was the contract number index. The latter is rarely used by

48. 0 percent of the 592 respondents.

Table 45 provides a tabulation of the use or non-use made of

indexes to NSA, STAR, TAB, and USGRDR. It indicates that high util-

it7 arid value are attributed to the subject indx. Not only is the sub-

ject index uqed by most respondents as a direct approach to the con-

tents of the services, but also it ranks above all other indexes in

frequency of use for "Daily," "Weekly, " as well as "Monthly" use.

Subject Scope Preferences for Abstracting and Indexing ServIces

In recent years there has been consider4oble discussion and
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Recipient Population

spevulaiium regarding ihe ,esirti1iy td "tmoi&ii* , ieni ive

abstracting amv indexing W-,i,.t ikitt) nariow specialtleb. Such seg-

wntiatPni ur frAtioialtzation has, of course, bren applied to Ilefer-

ati Zhurnai although the complete volumes are still available '.u

thoi who wish to subscribe to them. A similar trend has also been

apparent in Cheaical Abstracts arnd a number of other abstracting

azd indexing journmd..

When the users of the broadly based mission rather than sub-

lect~ortented servi - of NSA, TAR, TAB, and USRDR were asked

whether, in lieu of present 4eope, they preferred several other sug-

gested approaches, 63.9 percent preferred the present format (Table

46). Only 4. 0 percent preferred to receive abstracts exclusively with-

in their ova primary field. A total of 23. 1 percent preferred ab-

stracts covering the broad primary field encompassing the respond-

ent's subject specialty.

Comprehensiveness is considered to be an advantage to the

librarian conducting a literature search. When abstracting and index-

ing service preference responses were tabulated on the biasis of non-

librarian replies, though undcrgoing some changes, the percentages

for the respectlvL responses remained fairly constant. Forty-seven per-

cent of non-library respondeits preferred the present format without any

change, 6. 3 percent were interested in abstracts devoted exclusively

to their own subject specialty, and 32, 8 percent desired broad pri-

mary and secondary subject field coverage.

Recipient Organization Library and Information Services

The vast majority of recipient companies and institutions

(96.4 percent) maintained libraries or information centers (Table 47)

which were readily accessible to the respondents (Table 48). Asked

whether the library or information center was staffed by a profes-

sional librarian or Information specialis, 70. 3 percent answered

affirmatively (Table 49). In a number of instances, the responses

were qualified with explanatory notes to the effect that the individual

responsible for the library, although a professionally trained person,

was not necessarily trained as a librarian.
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IRecipient o atnI Table 47
I Recipient Questionnaire Respondents, Availability of ibraries
" or Ilnformation Centers

7 Non-Fed. U. S. GPO Dep. Llbr.
Kesoondent Percent Respondnts Percent

Yea 733 96.4 57 100
No30 .6-

Other 7 0.9

Total 760 100 57 100

Table 48

Recipient Questionnaire Respo dents, Accessibility of Libraries
or Information Centers

Non -Fed. U.S. GPO Dep. LMbr.
Respondents Percent Respondents Percent

Yes 706 96.3 80 100
No 17 2.3 - -

Other 10 1.4 - -

Total 733 100 60 100

Table 49

Recipient Questionnaire Respondents, Professional Stafing
of Libraries or Information Centers

Non-Fed. U. S. GPO Dep. Llbr.
Respondents Percent Respondents Percent

Yes 553 70.3 53 98.1
No 216 28.5 1 1.9
Other 9 1.2 - -

Total 758 100 54 100

A large majority of respondents (82,3 percent) found it "rather

easy" to acquire publications cited in the abstracting and indexing
services (Table 50). However, a considerable number of comments

were made regarding diffisulties inherent in obtaining technical re-

port. having a "limited" distribution designation, Problems relating

to the maintenance of an active field-of-interest register with the

ra-pective agency documentation centers have also been singled out

as deterrents to the acquisition of needed reports.

143

| | | | | | | |



Recipient Population

Table 50

Recipient Questlonnairv Rospondents, .egrte of Difficulty in

Indexing Services

Non-Fed. U. S. GPO ep. Llbr.
Rep umndents PercenIt Reaond ents Prvent

Rather Difficult 97 15, 9 8 32.0
Raher Elksy 5002.3 15 60g, 0

Total 613 100 25 100

More than half of the non-Federal U. S. respondents retained

copies of the respective abstracting and indexir services for a per-

iod of three or more years (Table 51). This is an indirect measure

of the value attached to these services. The proportioa of library

recipients retaining copies of the services would, of course, be con-

siderably greater.

As recipients of at least one of the services, the respondents
were asked whether they woutd be imtereated In vbtaining information

about any of the other services which they did not currently receive.

A total of 259 non-Federal U.S. respondents, or 33. 4 percent, and

27 GPO Depository Library respondents, or 45. 1 percent, indicated

such an interest (Table 52).

Library Facilities, Policies and Procedures

Recipient population library and information center personnel

were asked to complete a portion of the questionnaire relating to in-

ternal library procedures, practices, and resources which could have

an effect on the use made of the Rbstracting and indexing services

and on use of the technical report literature in general.

What direct functions did the library carry out to enhance the
value of the abstracting and indexing services? Did the availability

of taese services relieve the library of the task of cataloging tech-

nical rcports? What secondary measures were undertak,.n by the li-
brary or indormation center staffs to bring to the attention of their

clienteles items announced in the services?
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Recipient Population

Table 52
Recipient Questiwmire Respwdents, Interes in Obtaining Infor-

matim Atot Abstracting wM bidexng ervteen

Srvice Non -Fed U. - Per-() GPO Dep. LMbr. ler-T
Reep s cent Responses cent

NtIA 69 .a 10 37. 0
STAR 83 31.7 7 25.9

TAB 11 45.9 9 33.3
U9GRDRt 155 59. S 1 3.7

(a)a
" Percont and ttal said an nuabr of rsopmWents.

From data disclosed in Table 53, It becomes evident that SO, 2
percent of non-Federal U. 8. recipient libraries &W informati~oa con-

ter*, compa-ed to 53. 1 percent of GPO Depository Libraries, do

catalog technical reports. 73. 7 percent of non-Fedral libraries, com-

pared to 40. 6 percent GPO Depository Libraries issie an acquisition

or announcement bulletin; close to two-thirds of nwo-lderal U.S.

respondent libraries and information centers compared to one-etighth

of GPO Depository Lbraries selectively disseminate newly acquired
technical reports. The lower percentage figures for the GPO Deposi-

tory Libraries are indicatlve of the lower level of specialized ser-

vice for the technical report literature prevalent within libraries

housed in educational and nonprofit Institutions. When the non-Federal

U. & recipiert populAtion is broken dovn into its Industrial and edu-

cational sectors, cataloging of technical reports is performed by 80. 2

percent of industrial libraries compared to 19. 8 percent of libraries

in the educational sector, selective dissemination of incoming tech-

nical reports is carried out by 85. 2 percent of the industrial sector

compared to 14. 8 percent of thk educational sector, abstracts are

selectively disseminated by 88. 5 percent of the industrial sector and

11. 5 percent of the educational sector, the issuance of an acquisitions

or announcement bulletin is undertaken by 83. 5 percent of libraries

in the industrial sector compared to 16. 5 percent of libraries in the

educationai sector.
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Recipient Population

Why do "o ' pcrcent af rion-F e ral U. S. libraries ard infor-

mation centerr. find it n+cesury to t talNg techniral reports? A

liritt, siviiment of reamii-n ~n I12 A ywrat,#' (tdcnr - c fu

wore dealiled subjet analyais than that provided in the services

(Table 54). Infornml cnmmnts wer. mad1. Indicating thpt a nurrbir

of rerpondents thcught the card catalog should prold6& a primary apl

proach to the library's collections and that, consequently, it was es-

srenial for the card catalog to reflet the library's hidfnui.s Ma.3y

libraries cataloged technical re~por, bt tdil avlectiveiy in order

to bring out Luiblect nmtter of partcular ilterew,4 t the recipient or-

ganization. Maintenance of standardized filing procedurra, a capshil-

ity to ascertain quickly holdings within verieu, a record of documents

to be retained for the permanent collcrtions, use of cataloging data

for internal annour:cement bulletins or computer based systemis, are

some of the additional reasons given for cataloging technical reports

Internal Announcement and Dstrbtl.on

From data In Table F3, It is evident that 73. 7 perct.a of non-

Federal U. S. recipient libraries and 40, 6 percent Df GPO Depository

Llbrary ieciplents issue a internally-produced library acquisitions

or announcement bulletin. T bulletin is generally distributed on a

monthly basis by approii.ixAtely half of the reporting libraries (Table

55). What are the library and Information center policies relating to

routing and dlsewniratica of the abstracting and indexing services of

NSA, STAR, TAB. and USGRDR? Data in Table 56 Indicate that ap-

proximately a third (34. 0 percent) of non-Federal U. S. recipient It-

brAries and three quartersi (74. 1 percent) of GPO Depository Library

reripients do not permit routlag or circulation of the abstracting a"d

r.exing service is4es. When the issues were vent to individual deL

pjrtinents or sections for retention, an average of 6 individuals made

ude or had access to the service; when sent via routing, an average

of 5, 7 names were entered on the routing slip (Table 56).

Table 57 diacloses the average ,umer of subject headings,

descrtptors, unlternt, etc., utilized by libraries in the subject analy-

sis of technical report. Of 258 out of 384 library respondents, or

67. 2 percent library respondents performing subject analysis of
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Recipient Population

T'ablc 55
Recipient Organrzation Libraries a" 7P.forniation Centers, Fre-

quency of Acquisitions or Announcement 1odletin

Non -Fed. U. S. GPO Dep.
Recipient Per- Re!cipient, Pnr-
Llb15-1-- ce4t Llbrarle* Coti

Da~ily 7 2.3 -

Wee~kly 00 19.7 3 Is. b
Bi;.eekly 57 it, 7 1 5. 3
IMoniuiiy 131 43.1 11 57.9

Bint~itly18 5.,3
Semi-Annual 1. 0.3 -
Quarterly 7 2, 3 2 13.5S
Irregular 25 8. 2 2 10. 5

Totpl 304 89. 8 19 100

technical reports, the greatest number (39. 1 percent) arsigned 3-4 sub.-

ject headings, descriptors, etc., per report. However, close to 40 per-

cent of all non-Federai U. S. l'brary respondents assigned five or more

terms per report. (2. 3 percent astigned over 15 terms) reflecting the

specialize.J subjeck approaches provided for the technical reports liter-

ature within the non-Federal U. S. recipient population, as compared to

the maximum ui four terms &sstgried by the GPO Depository Library re-

cipient population.

When the non-Federal U. S. recipient libraric% were analyzed

in terins of the industrial and educational sectors, only eight educa-

tional or nonprofit libraries, compared to 92 industrial libraries as-

signed more than five subject terms per report.

In descriptive cataloging of the techical report literi'ture, the

greater amount of processing performed by the non-Federal U. &. re-

cipient libraries found within the Industrial sector, as c6 WJBared to

GPO Depoitory Libraries, is reflected In the statttica in Table 53.

Entries were prepared most frequently for report numbers (80. 3 per-

cent) followed by corporate authors (70. 8 percent), personal authors

IS0
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' vr ient Popilation

Table 57

Recipient Organization Libraries and Information Centers, Numhcr
of . AP-,, Uiwrrnui~.,oet teadirs Used In Subject An-

alysis of Technical Reports

No. of No. of Responses No. of Responses
Descr./ Non-Fed. U. S. Per - (a) GPO Dep. Lib- Per - (a)

Subjects Recipients cent Recipients cent

1-2 57 22, 1 3 42.9

3-4 101 39. 1 4 571 1
5-6 51 10. 8 -

7-9 26 10. ! -

10-15 17 6.6

Over 15 6 2.3

Total 2 5 8
( a) 7( L)

(a)Percent and totals baseJ on number of respondents.

(67.0 percent) and contract numbers (23.5 percent). Report number

entries also predominated in the GPO Depository Library responses.

Technical Report Holdings

For a considerable portion of library recipients of the ab-

stracting and indexing services under study, the technical repor lit-

eratture constituted a significant part of the respective library scien-

tific and technical resources. Of 273 reporting non-Federal U. S.

recipient libraries, a total of 107 libraries, or 40.0 percent held

more than 15, 000 technical report titles in either full size or micro-

fiche copy. Forty-two libraries, or 15. 2 percent, held over 100, 000

titles (Table 59).

An analysis of the Federal agency document collections held

by non-Federal U. S. recipient libraries revealed that DOD reports

constituted less than one-half of the collection in less thn fifty per-

cent of the libraries; 56 percent reported that their collections were

less than 20 percent NASA reports. Apprtximmey hall the reporting

libraries had less than 20 percent of the collections as AEC technical

reports. Thus, Department of Defense reports, NASA and AEC re-

ports, constituted, in the order stated, the most significant technical
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Rciplcnt. Popu~laiton
Table 59

Recipient Orgnnization Libraries and Information Centers, Hold-
Inrg of Technical Reporl Titles

No. of Tech. Non-Fed. U. & G1 Dep. Lbr.
Rept. Titles Recipients Percent Recipleits Percent

1-999 32 11.7 4 s0.s

1, 00-2, oft 32 11.7 i 7 "

3,000-e, 9 62 22.7 3 23.1

7,000-14,999 40 14.7 1 7.7
15,000-29,999 28 10.3 -

30,000-49,999 19 7.0 2 15.4

50,000-79,999 14 5.1 -

80,000-99,999 4 1.5 1 7.7
Over 100,000 42 15.4 1 7.7

Total 273 100. 1 13 100. 1

report holdings retained by the responding libraries (Table 60).

Library and Information Center Staf ii

What was the level nf professional staffing for the libraries
and information centers recelvini the abstracting and indexing ser-

'vices? Close to half of the 335 non-Federal U. S. responding llbrar-

lee employed one or less professional full-time employee; approxi-

mately three quarters employ,'d four or less professional employees

(Table 61), Yet, from data compiled in Table 62, it is evident that
close to two-thirds of the non-7ederal U, S, recipient libraries had

an actual or potential clientele ranging from 100 to over 10, 000 sci-

entists and engineers each, exclusive of professional administrative

staff as well as sub-professional and technical supportlng personrel,
When criticism is leveled at insufficient utilization of abstracting

and indexing services within recipient organizations or institutions,
or when intensified irformation services are not generally available

to their scientific and technical personnel, one needs to bear in mind

the fact that close to half of the non-Federal U. S. recipient libraries

employ one or less professional librarian whose responsibility
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Recipient Population

encompasses the entire range of library or informatlon certer oper-
atiot'a.

In order to acquire qualitative data regarding recipient creativ-

ity, educational background, employer research environment and use

made of Ute abstracting and indexing services by recipient personnel,

After pretesting, a Recipient Queolonnalre was mailed to a stratified

random smpie of 1, 153 noin-Federal U.S. recipients, and to a ran-

dum. sample of 91 GPO Depository Library recipients. Sixty-eight

percent of the nm-ftdcral U. & recipicnts and iz ty-si perctnt d

the GPO Depository Library recipients returned uable questionnaires.

The Recipient Questionnaire data were coded and frequency distribu-

tiens were obtained with the aid of data processing equipment. Some

of the findings resulting from the analysis of the Recipient Question-

naire are recorded below:

Individual Recipient Characteristics

Oc cyuption

The non-Federal U. S. recipient of any one of the abstracting

and indexing services is likely to be a librarian (forty-seven percent),

a research scientist or engineer (twenty-two percent), or a manager

And administrator (twenty percent).

R & D Activity

Approximately half the recipients personally carried out re-

search anid development work When confined to non-librarian respond-

ents, L'he percentage of those engaged in research and development

tasks was sixty-tLne percent for individuals in industrial establish-

ments and eighty-five percent for Individuals in educational and non-

profit institutions, or an aver,.ge of seventy-seven .- rcent.

Subject Specialization

Major areas of respondent subject specialization were, in rank

order: Library or informatic-n sciences (30. 2 percent), Electronics

and electrical engineering (0, 8 percent), Chemistry and chemical

engineering (10. 5 percent), Mechwnical, civil, and marine engineer-

ing (8. 6 percent), Materiald and metallurgy (7. 2 percent), Aeronautics
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Recipient Popuilation

{6 . percefem), arnd Phi~c* (i 3 p'erecet).

Nmcrly every r.±Ept&&&n( !wld an untlergraduate degree, one-

fou mh hold do~torats dftru*. Th# hlrso~it segment o! respondentsn
(appronhiamtely forty percent) earnoed tbi'ir derpa dur nu thi'rwruinA

1'950-195V, thus placing Lawi Ira tI* 30-40 year Age troup.

Publih7a aud Imovjo Reor

More thsn foety percent of .11 non-Fedmeral U. S. respondents
hiad written or edited tihtacz.1 rcparts withia a, ej~fl i-'

month period, more than a fourth had betai authors, coauthors, or

editors of one or more professional journal articles; eleven percent
had subriaittod patent applications Within a JSPeLified twelve month
reporting period.

Scope of Inddvidual Tasks "n Information Needs

Forty-two percent of all non-Federal U. S respondents thad a
need to utidert;%ke a line of research that was definitely outside the

field of their specialization; sixty-one percent had a need for infor-

mnation outside the field of their specialization.

IR LD Acivit Recipient Organization Environment

Eighty-tWo percent of the respondent host organizations car-
ried out research a-'d development work for Federal government agen-
cies; eighty-eight percent conducted internally-sponsored research;

about haLf condt-cted R & D for other private Industrial organizations
and institutions.

Recipient Orgaization Publishing and innovation Rec'jrd
Staffs employed in eighty-nine percent of all companies and in-

stitutions had puibliinhed one or more professional papers within a
specified twelve month period; eighty-one percent had submitted patent

applications.
Size of Recipieut Organizations

Compared to the nonreciplent organizations, the majority of
recipient orgaizations and institutions employed huge staffs of pro-

fessional scientific and technical per~uonnel. Close to half of the non-
Federal U. S. recipient host organlitations employed more than 300
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scientists an.t rngirieer. , -xcluaivP of administrutive and supportinig

peruotukel.

Uw of Absxtrctii and TndexirI Srvces
r'inety-one percent of all non-Federal U. S. respondents had

made some ure of the zbstractng and inie~ing se.rvices within a

apecif'ed sLx month pprird.

T ueof th tatn~and 1ndexir_- eervicea to 'i"$ Cur-

rent awaruness ieda was predomiamnt over all other uses, including

the use of the eervfrve- fior rwir4' *iatlvo re-forcarw and iniarm.uticgi

retricval.

"Specific data or findings" was the most frequently sought

category of Information, followed by Reviews, state-of-the-art, as

the second highest ranKing category; more than half of the desired

dAta were sought outside the respondent's field of specialization.

User's Approach to Abstractin and Indcxinf Servlcep

More th.4n half of the respondents made itie of the Indexes to
look up speific items of toterest; less than halt of the respondents

made uese of the Table of Contents for scanning purposes.

Value of Inrexes

Subject Indexes ranked well above the personal author, corpor-

ate author, report number, and contract number indexes in frequency

of daily, weekly or monthly use..

Su jvrt Scop Preferences for Aburacti and Indexing Services

Four percent of all non-Federal U, S. respondents and six per-

cent of non-librarian respondents preferred to receive abstracts ex-

clusively within their particular subject fields; clOse to two-thirds

of all non-Federal U.S. respondeats and close to half of non-librar-

Ian respondents approved of the present formats of the respective

abstracting and indexing services.

Recipient Organization Library and Information Services

Ninety-six percent of all recipient companies and insltutions

maintained library or nformation centers. Seventy percent of the li-
braries or inlornation centers were staffed by professional librar-

ians or information specialists.
160



Recipient Populatiln
With eertii "~lificstinnoo, the vst* majority of rempondents

found it rather easy to acquire publications cited in thw abstr~Acting

and indexing services.

Library Facilities, Pollcie~i an Procedures

Some cataloging of technical reports was performed by eighty
perrrnt of rwm- Felrral~ V,8~. repipint libraries an-0 53 pervent of

CPO Depository Libraries.

idustriat recipient libraries provided miore intensified tttvh-
nical report litera.ture scrvices than editratiAnal and nonprofit in~titu-
tion libraries,

Approximately a third of non-Federal U. S. recipient libraries
and three quarters of the GPO Depository Librarieb did riot permit

circulation or routing of the abstracting and indexing services of

NSA, STAR, TAB, and USGRDR.

Technical Report Holdings

Forty percent of the ri-Feder.;i U. S. recipient libraries held
more than 15, 000 technical report titles; fifteen percent hel'.d over

100, 000 titlesa.

Departmnent of Defense reports, NASA reports, and AEC re-
ports, in the order stated, constituted proportionnily the maJor tech-
nical report holdings of the recipient libraries.

Library and informatiun Center Staffing

Close to half of the nun-Federal U. S, recipient libraries em-
ployed one or less professional librarian-, three quarters cmployrd

four or fewer professional librarians.

More than half of the riecipient. librariee had an actual or po-
tential clientele of over 200 scientists and engineers, excclusive of

administrative and supporting persornel.

1. "Primary Activity" was defined as the activity to whirh
the re~ipondent devoted most time.

2. Columbia University. Bureau of Applied Social Research.
Th-e Flow of Informiation Amoing Scientists. New York, May 1958, p.
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Chapter 6

The Noarecipleat Populatioa

Since a compreLtenAve file of recipients of NSA, STAR. TAB,

and USORDR has beer available, an effort was ursdertaken to identify

research-oriented, non-Federal U. S. Industrial establishments, re-

search laboratories, etc., which dia not receive any of the services.

Once identified, these orgnirztions could offer a bosig for a statist-

ical evaluation of the nocrecipient population and provide a universe

from which the Nonrecipient Questionnaire sample could be drawn.

Fortunately, basic tools had bercome available within We last

two years to aid in this task Revised editions of the Industrial Re-

aearch Laboratories of the United States, and the compilation, Roa-

ter of U. S. Government Research and Development Contracts in Aero-
sjwc e a Defenoe, had been ismed by Bowker Associates. Also pub-

lished in 1965 was the decond edition of the Gale Research Co., Re-

March Centers Directory, contain.ng a listng of more than 3, 000
educational and nonprofit research centei's. The List of Small Busi-

ness Concerns Interested in Performing Research and Development,

published in 1963 by the U. S. Small Business Administration, was

also most useful. Each of these directories was searched against the

Non-Federal U. S. Recipient File.

Directory Ajalsi.

The directory, Industrial Research Laboratories of the United

States, lists 3, 260 ndue .lal firms which the editors believe to rep-

resent "more than 95 percent of the dollar volume of the U. a.in-
dustrial R & D effort. ,,1 The entries in this directory are arranged

alphabetically under the rame of the parent company, with more than

700 cross references provided from divisions, subsidiaries, or af-

fliliates. The directory listing is alphabetized in ,,cc'rdance with the

filing principles utilizea in organizing the Non-Teoera' U. S. Recipient

I Ile.

A decision was made to consider a company a "nonrecipient"
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Nonreciplent Population

it none of the services under study were received by the parent body,
its ubivisons or affiliates. The receipt of any one service within

ny one segment of a company, regardless of site location, excluded

that firm frown thc ' A w of h"2

firms 1i1t n Industrial Research Laboratories of the United Sttes
!sgint the ', 949 adreses found in the Non-Federal U.S. Recipient

nile revealed that 2, 236 firms, or 68.6 percent, did not receive any

* of te sibraetitg and Itdexir serv:ee:.
Since entries in the Industrial Research Laboratories of the

United States include Federal government contractor information, a

second aearch identified Federal agency contractors and compared
them with the Non-Federal U. S. Recipient File. The search revealed

that of 1, 383 contractor firms listed, & total of 704, or 50. 9 percent,

were found to be nonrecipients of the services. Of 1,877 non-contrac-

tor Firme listed, 1, 557 or 83.0 percent were found to be nonrecip-

Lents of any of the services.

Another source for Federal contract information was the Roster

oA U. S. Government Research and Divelopment Contracts in Aero-

space and Defense. 2 This publication lists 7, 500 contracts awarded

to 1,096 firms and institutions during fiscal year 1964 by over 300

procurement centers of the Army, Navy, Air Force, Federal Avia-

tion Agency, Atomic Energy Commissiun, and the National Aero-

nautics and Space Administration. Of the 1,076 Federal government

contractors located in the United Staies, a total of 367, or 34. 1 per-

cent were found to be nonreciplents.

Of 1, 096 entries listed in Roster of U. S. Government Research

Contracts in Acrospace and Defense, 623 or S6. 8 percent were found

to be listed in Industrial Researth Laborato.ies. Much less overlap

of firms was found between theoe directories and the List of Small

Business Concerns Interested in Performing Research and Develop..

ment. An entry-by-entry inmparisun revealel thit of 2, 7', 5 indus-

trial firms four'. in the latfer directory, 1, 772 or 63. 9 percent were

not included in industrial Ii.esearch Laboratories of the United States.

Of course, tho U.S. Sinai: Business Administre.tion directory ; ists

many firms whose prims:.€ activity involves as much manufacturing
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Nonrecipient Population

as research. Of the 2, 775 Industrial firms included in List of Small

13usir.c L9 (ncerns Int-roited In Performing Reoearch and Develop-

ment, 2, 397 or 86. 4 percent were found to be nonrecipients

To gain some insight into the pattern of receipt or nonreceipt

for educational and nonprofit research-oriented organizations, the Re-

search Ceniurb L was sjearched aast te Noan~-,Fe U.- TI.S
Recipient File. Listed in this directory are 3, 188 organiations, In-

cluding "research institutes, centers, foundations, laboratories, bu-

reaus, experiment st~t.nmi and similar nonprofit research facilities,

activities formally identified by specific or distinctive namcs or titles

established on a permanent baris as separate entities for carrying on

continuing research programs in all fields of endeavor. ",4Of the
3, 188 research centers listed, 3,014 were located in the U. S. Of

these, 2, 950 or 92. 1 percent were nonrecipients of any of the ser-

vices.

Though characterizing themselves as fully independent, many
of the research centers were associated with universities. Quite like-

ly the staff. of these centers have some measure of access to the

abstracting and indexing services through university libraries or in-

dividuals in university departments receiving the services. Ease of

access, however, has been proven to be directly related to degree

of use made of bihliographic services. It Is therefore unlikely that

the percentage of nonrecipient and, in essence, under-utilizing re-

search centers, now calculated to be 92. 1 percent, would undergo

significant change.

Other nonrecipient organizations could have been located by

searching regional, state, city, industrial or institutional directories.

One must bear in mind that there are approximately 312, 000 manu-

facturing companies in the United States 5 and about 2, 200 institutions
6

of higher learning. In a single academic year, a total of 12, 822
7

Doctoral degrees and 91,418 Masters' degrees have been conferred.

Approximately 400, 000 scientists and engineers are engaged in re-

search and development; about 280,000 of them are working on Gov-

ernment-sponsored research;8 yet, the entire Non-Federal U.S. Re-

cipient File comprises 7,949 addresses representing a total of only
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3, 004 diff1ernt indu~trma orgwiUMItlons and cdiacaf~wa; o~tukn
Is it ignorpn"e of the availability of the federa Ily -produced ab -

stracting arid indoxing. serviees that accouints for th.- relatively largeI
noruecipie~at population? Do the Information needs of the nonrecipient
po!?lation differ markedly from those of the recipient population? It

is. after all, the industri2l firm that niust clutse the gap i'r f"c ctir'I-

ian technology lag and Infuse into the private scetor of 3or economy
the technology and innovations resulting from government -sponsored

research.9

A 1(0 percent random sample of 460 industrial nonrecipient
firm5 van =lected from Industri.1 Research Laboratories of the
United StateE. K-oster of U. S. Government Research- and Development

Contracts in Aeoropce and Defense, and List of Small Business Con-

cerns Interested in Performing Research and Development. These dl-

rec&torles are believed to include entries for practically all U. S. re-
seairch-oriented industrial organizations. Ostensibly, these organiza-

tions have a need for the abstracting and indexing services under

study and, consequently, are potential recipients of these services.

Noarcipint Qestionnaire Mai i~g
In August 1966, the Nonrecipient Questionnaires and cover let-

ters (Appendix D) were mailed to the supposed 480 industrial nonre-

cipient firms. The questionnaires were addressed to the Director of

Research or to an analogous or higher nmnagement official. As in

the case of the Recipient Questionnaire, a single follow-up letter

(appendix C, no. 3) was sent to the nonrespondents one month after

the Initial mailing of the questionnaires.

Nonreciplent Questionrnaire Returns

A total of 250 or 56. 1 percent responded to the Nonrecipient
Questionnaire, submitting 235 or 52.7' percent completed question-

naires. For a variety of reasons, including riergers, chainges of ad-
dress, dissolutions, etc. , 34 Nonreclplent Questionnaires could not

be delivered. A considerable number of the nonrecipient respondents
commented freely on many aspects of infnrmAtion acquisition, dis-

semination, and use.
Since the sample was confined to nonreciptents. the question
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of representativeness tor each of the abstracting and indexing ser-

viceo 1,J__a not apply. The 255 questionMaire responses. account for

52.7 percent of the random amiaple of rt.irtcipiente are deemed uta-

tistically adequate to provide insight into the nature of the nourecip-

lent population.

Nonrecipient Questionnaire Analysis

Individual Nonrecipient Characteristics
While Recipient Questionnaire respondents were divided almost

aqually between library and non-library personnel, Nonreciplent Quas-

tionnaire respondents were overwhelmingly non-librarians (Table 63).

The primary activity of the majority of the resa.mwdip was in the field

of Management and administration (63. 0 percent), with a total of 27. 2

percent of respondents indicating Research and development as their

prime activity (Table 64). Although the instructions for the Nonrecipient

Questionnaire called for completion by the individual concerned with the

"acquisition and dissemination of scientific and technical information

needed by the organization in support of research and development

activity, " the fact that the questionnaires were addressed to senior

management officials may have produced a preponderance of manage-

ment responses. It should be noted, however, that as defined in the

Nonreciplent Questionraire, "Management and Administration" em-

braces much scientific and technical job titles as Chief Chemist,

Chief Metallurgist, Project Engineer, etc. Often it is difficult to dif-

ferentiate between the managerial and research activity of theme types

of positions.

Table 63

Nonrecipient Questionnaire Respondents, by Broad Institutional Groupings

No. of
Respondents Percent

Librarians (Industry) 3 1. 3
Individuals (industry) 228 97.0
Librarians (Educational/Nonprofit

Institutions) 2 0.9
Individuals (Educational/Nonprofit

Institutions) 1 0.4
Other 1 0.4

Total 235 100
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Table 64II
Noureciplent Questionnaire Respondents, by Primary Activity

I No. of

Respondents Percent
R Research and Development 64 2, 7.2

Library or Infor ation Service 4 1. 7

Technical W.el and Service 14 6.0

Production and Operation 2 0.9

Management and Administration 148 63.0

1, Company or Institution Official
(President, Vice Presiaent, Gen-
eral Manager, Assistant General
Manager) 101 43.0

2. Operations Manager (Works Man-
ager, Superintendent, Assistant
Works Manager, Assistant Super-
intendent) 7 3.0

3. Research Director (Chief Engineer,
Chief Chemist, Chief Metallurgist,
Chief Physicist) 18 7.7

4. Project Scientist or Engineer 19 8. 1
5. Foreman, Supervisor, Depart-

ment Head 1 0.4

6. Other Management 2 0.9

Other 3 1.3

Total 235 100

Nom-ecipient Organisation Characteristics
Table 65 discloses, in rank order, the primary subject special-

izatitmi of the industrial establishments within which the. Nonrecipient
Questionnaire respondents were employed. While the nonrecpient

sample companies have been selected at random, it is worth noting

that the greatest number of respondent firms are to be found in the

fields of Electronics and electrical engineering (24. 4 percent), Chem-

istry and chemical engineering (16.2 percent), Mechanical, industrial,

civil and marine engineering (15. 8 percent), etc. The rankings of

subject fields for the nonreciplent industrial firms do not differ in any
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marked degree from the ranking of industries by subject field for all

U. S. recipient tndu -flal ets*ditsmenis (Sev Tahli 2). N .r rc
there important differences In the geographic distributlon of the

randomly selected nonrecipient smple or Nonrecipicnt Questionnaire

returns (See Table 37A, Appendix A) *hen compared with the geo-

.i.b..ion of R1 non-FPderal U. S. reclDLrnts (Table 12A,

Appendix A). With rcspect to aize of the ot-Wxirtion, however, as

measured I" terms oi number of scientifts and engineers employed,

nonreciplent companies were, by far, the smaller organizations.

Whcris 81. 3 perceni et Ynoreciplent companies and Institutlons em-

ployed fewer than 20 scientists ;And engineers (Table 66), a total of

16.3 percent of recipient organizations employed that number; where-

as 1. 7 percent of nonreciplents employed 500 or more scientists and

engineers, a total of 36. 4 percent of recipients employed that num-

ber. Obviously, a definite relationship exists between size of a com-

pany and the receipt of the abstracting and indexing services.

Nonrecipient Organization R & D Activity

To what extent were the nonrecipient organizations engaged in

research and development? 87 percent of non-Federal U. S. respond-

ents, compared to an equal percent of nonreciplent U. S. respondents,

stated that their employers conducted in-house or internally sponsor-
ed research (Table 67). Somewhat above half of the nonreciplent or-

ganizations (54, 6 percent) compared with half (50. 4 percent) of non-

Federal U. S. recipients performed R & D for other private organiza-

tions and institutions (Table 68). However, a rather sharp dntinction

can be noted with respect to research and development performed for

the Federal government by nonrecipient and recipient organizations:

while two-thirds (67. 1 percent) of the nonrecipient organizations held

no Federal agency contracts, only 18. 0 peircent of the recipient or-

ganizations held no such contracts (Table 69). Thus, unlike recipient

organizations, nonrecipient organizations held few Federal government

contracts.

Estimates of nonrecipient organization staff time devoted to re-
search and development activity are portrayed in Table 70. Since
many of the respondents indicated management and administration an
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Table 65
Nonrecipient Orgnipzations, by Subject Field Secialization

No. of
Or 2 nlzationa Percent

Electronics and Electrical Englneer g 57 24. 4

Chemistry and Chenical Engineering 38 16.2

Mechanical, Industrial, Civil, and Marine
Engineering 37 15,8

Biological and Medical Scicnces 1 2. 4

Materials and Metallurgy 21 9.0

Methods and Equipment 13 5.5

Physics 12 5. 1

Aerimaut cs 5 2,2

Agriculture 5 2.2
Navigation, Communication, Detection,

Countermeasureb 4 1.7

Propulsion and Futls 3 1. 3

Atmospheric Sciences 2 .8

Behavioral and Social Sciences 2 .

Earth Sciences a nd Oceanography 2 8

Energy Conversion (Non-propulsive) 2 .8

Astronomy and Astro i ysics 1 .4

Nuclear Science and Technology I .4

Space Technology 1 .4

Total 234 100

Table 66
Nonrecipient Organizations, by Number of Scientists and Engineers

Employed

jo . entists No. of
and Engineers Organizations Percent

1-9 145 61.7
10-19 46 19.6
20-49 22 9.4
50-99 15 6.4

100-199 2 0.9
20-299 1 0.4
300 -499
Over 500 4 1.7

Total 235 100. 1
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Taleo 67

Nonresident Organixatioc. Internallyy-ponmred R & D

No. of
Orpnizattnna Vercent

Yes 201 87.0
No 30 13.0

Total 231 100

Table 68
Nourecipient Crganizations, R & D Performance for Private Indusry

No. of
OrganlizatIons Percent

Yes 126 55.3
No 102 44. 7

Total 28 100

Table 69

Noarecipient Organizations, Federal Agency Contractors

No. of

Orgaizatloes Percent

Atomic Energy Commission 9 3.6
DepWtment of Defense 45 18. 1

National Aeronautics and Space
Administration 13 5.2

Other Federal Agency 15 8.0
None 167 67,1

Total 249( a)  100

()Percet and total baed on mumber of respondents.

their prime activity, it is not surprising to find that more than hall

of the respondent. (55.3 percent) devoted from 1-19 percent of their
time to R & D work, while twelve percent of the respondents devoted
more tian three-fourths of their time to that activity.
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Tablr 70

Nourecipient Orgpaizations, rcentAge Staff Time Devoted to H & D

No. of

44 19.5
5O%-74% 29 12.8
Over 75% U 12,4

Tota 226 100I
When asked whether the ;ionrecipient oritz-ttzation had a neWd

within a specified twelve month interval to undertake a line of re-

muarch outside Its field of specializaticn, 28. 5 percent of the nonre-

cipient respondents answered affirmatively (Table 71). A sirilar

quesion relating to need for data or informr.ion from outside the

itncrecipient organization', field of speclalLzaton drew a 63.6 percent

positive repamoe (Table 71).

Table 71

Hourecipient Orpnizatins, Research Undertaken Outside Field
cf Speclizaton

No. of
Organiations Percent

yes 65 28.6
No 162 71.4

ToWa 277 1O

Table 72

Norecipient Organizations, Data or Information Needed From
Outside Field of Specialization

No. of
Organizations Percent

Yen 145 63.6
No 83 38.4

Total 228 X00
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LacingOw edeall -poduedabstracting And indexing ser-

vices, how adequatp war#' the internally orgpnird library widi 3.ur-

miation service facilities'? When asked whietlher Uie noiireiiont organ-

ization maintained a library or Inforniation ce~nter, 74,9 g ercent of

respondents anwered alfirntively (Table 73), compared to a 90, 4

percent response from non-Federal U. S. recilvnts. However. oidy

12. 1 perrtent of the noiirecipient libraries. compared V) 70, 3 percent

of non-Federal U. S. recipient libraries, were prn(feionally staffed

(Table 74). It can be Inidereed Lthat one of the possible reasons~ for

nonreceipfl of the services is lack of professional librarian advice,

Tabl2 73

Nunrecipient Organizations, Availability of Library or Information
Centers

No. of
Organizations Percent

Yes 171 75.0
No so 22.0
Othe" 7 30

Total 228 IOUi

Table 74

Nonrecipient Organizations, Professional Staffing of Library or
Inormation Centers

No. of
Orgnizations Percent

Yes~ 22 12. 1
No 155 85. 2
Other 5 2.7

Total 182 100

Asked for an opinion as to how well the scientific and tech-

nical information needs of the comnpany were met, about half (48. 2

percent) of the respondents stated that. their needs were mhet "fairly

well, " 3. 1 percent "excellently. " and 13. 7 percent, "inadequately"

(Table 75).
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Table 75

NiorecIpient Questionnairc Respondents, Opzilou of Degree with
which Scientific and Technical WIornation Nvvdb Are Met in

Nonrecipient Companies

No' of
Respondents Percent

IjiUQwaLey S 13. 0

Fairly Well 110 48. 2

Well 46 20. 2

Very Well 34 14.9

Excellently 7 3. 1

Total 228 100

Familiarity with a Use Made of Abstracting and Indexing Services

Although not receiving any of the abstracting and indexing ser-

vices, were the respondents acquainted with any of them? A totnl of

86. 2 percent indicated that they were not acquainted with NSA, 86. 0

percent were not acquainted with TAB, 77. 1 percent were not ac-

quainted with STAR, and 70. 5 percent were not acquainted with USG-

RDR (Table 76). Of those who stated that they were acquainted with

one or more of the services, 69, 1 percent had made no use of thom

within a specified six month intervzl (Table 77).

Table 76

Nonrecipient Questionnaire Respondent% Acquaintance with NSA,
STAR, TAB, and USGRDI

No. of Responses

Service Yes Percent No Percent

NSA 29 13.8 181 86.2

STAR 29 14.0 178 86.0

TAB 49 22.9 165 77.1

USGRDR 64 29.5 153 70.5

Percent based on row sum.

Did the respondents evince an interest in i'oceivlr.3 informa-

lion about any of the abstracting and Indexing services? .i total of
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141 of the 235 nonrecipient sample, or re ;it, indicated that

they would like to receive such information one or more of O-e

;er.ices (Table 78).

Table 77

,.---.recipent QeAto,-&AKe W iq ewisu, Use Made o N3A,
STAR, TAB, and USGRDR

No. of
Respondents Percent

Yes 38 30.9

No 85 69.1

Total 123 100

Table 78

Nonrecipient Questionnaire Reponderts, Interest in Obtaining
Information on NSA, STAR, TAB, and USGRDR

Interest in Services No. of PercentRespondents

TAB, USGRDR 33 23.4

USGRDR 26 18.4

STAR, TAB, USGRDR 22 15.6

STAR, TAB 12 8.5

NSA, STAR, TAB, USGRDR 10 7.1

STAR 9 6.4

TAB 9 6.4

US-GRDR, STAR 8 5.7

NSA, STAR, TAB 4 2.8

NSA 3 2.1

NSA, TAB 2 1.4

NSA, USGRDR 2 1.4

NSA, TAB, USGRDR 1 0.7

Total 141 99.9

Types of information Needs

What types of information were needed by the notrecipient

population? How frequently were they somght? If an abstracting and
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indexing service were made available to the respomdent, what would

be his preference with regard to subject coverage?

I As in the case of the recipient poulatiim, the majurity of
nonrecipient respondents indicated a preference for abstracting and
indexing services which would cover the subject specialty within the

broader primary field of interest (Table 79).

Table 79
Nonrecipient Questionnaire Respondents, Preference for Subject

Scope Coverage for Abstracting and Indexing Services

Nn of
Responses Percent(a)

I Exclusively within own specialty 55 25.9
Within broad primary field encompassing

subject specialty 115 54.2
Covering exclusively secondary fields

[I. e., excluding subject specialty] 4 1. 9F Covering selected developments, ideas,
techniques, etc., from all other fields

Sapplicable to subject specialty 70 33.0
Other 7 3.2

Total 2 1 2(a)

( a) 'ercent and total based on number of respondents.

Table 80 indicates the frequency with which respondents seek

information and the reasons underlying the search. Most frequently

sought wa3 1) information directly pertinent to current project or re-
i search and 2) information for the purpose of keeping abreast of cur-

~rent literature in the primary field of interest,

When asked to rank information needs in order of importance

to the individual nonrecipient, the two categories referred to above

also attained the highest rankings (Ti'able 81).

t With respect to types of information sought, specific data or

findings were sought by more than half (53. 1 igircent) of the nonre-
cipient respondents. The second most frequently sought information

type was irformation relating to laboratory techni.ques, procedures,
apparatus, etc., (30. percent) (Table 82). Approximately 60 percent of
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Nonrecipient Population

Table 82
Type of Information beeded aiw F'requ&ency of Need - Nonre-

clpk~nt Companies

Fre- Per- O5ceaslon- Per- Per-
quen~ly cerA ally cent Total cent

Specific data or
*filhdblu(s) 101 5314 7 3.? 190 28.2

Informton relating
to laboratory tech-

niqes, procedures, ~ 44. ~ ~1 ~ Theoretical or con-
ceptual statements
or idea, 33 24.3 32 23.5 130 20.2

Reviews, 54Qt 2 1.0 17 2.
the -art surveys (b) 5b)30.5 2 130 77 6.

Other 1 16.7 3 50.0 6 0.9

Total 674

(5) additional respondents checked this item without indicating frequency.

4additional respondents checked this item without indicating frequency.

respondent, confined their search for Information or data to their own

field (Table 83).
Receipt of Other Selected Abstracting and Indexing Services

With the excepion of Chemical Abstracts received by 23. 3
percent of respondents, fewer than 10 percent of the nonrecipient re-

spiondents received atny of other well-known abstracting and indexingF services (Table 84).
%immary o______

A search ofover three thousand firmxxs listed in Industrial Re-
search Laboratories of the United States revealed that about two-thirds
(68. 6 percent) were nonrecilents of any of the services.

A search of close to three thousand industrial firms included
in List of Small Business Concerns Interested in Performing Re-

search ard Develoment revealed that eighty-six percent were non-
recipients of any of the services.

A search of over three thousand educational a" nonprofit re-
search inatltutea, bureaus, experiment stations, foundations, listed in
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Nonrecipient Population

Trble 4

Receipt of Other Selected Abstracting and Indexiig Services

Yes Percent No Percent

Applied Mechanics Reviews 5 3, 0 161 97.0

Biological Abstracts 15 8. 6 ito i. 4
Chemical Abstracta 43 23. 4 141 76,16

Electrical Engineering
Abstracts 13 7.7 158 92. 3

Engineerirg Td x !5 8.9 1i4 91. 1
Index Me .i(,us 7 4. 1 162 95.9

Physics Abstracts 12 6.9 161 93. 1

Other 16 16.5 81 83.5

Research Centers Directory revealed that ninety-two percent were

nonrecipients of any of the services.

To test, in part, the hypothesis that Federal government con-
tractors were the primary recipients of the abstracting and indexing

services, directories identifying Federal government contractor or-

ganizations were searched against the Non-Federal U. S. Recipient

File.

A search of over a thousand U. S. firms listed in Roster of

U. S. Government Research and Development Contracts in Aerospace
and Defense re,.ealed that thirty-four percent were nonrecipients of

any of the services.

A search of over one thousand firms listed in Industrial Re-

search Laboratories of the United States designated as performing R

& D for the Federal government revealed that about half were non-
recipients of any of the services. A similar search of about 2,000

firms, listed in the above directory, which did not carry out Federal
government research, revealed that eighty-three percent were nonre-

cipients of any of the services.

Individual Nonrecipient Characteristics

Management and administration was the primary activity of
close to two-thirds of the nonreciplent respondents, (As defined in

the Nonrecipient Questionnaire, "Management and administration"
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encompassed such positions as Chief Chemist, Chief Physicist, Pro-

ject Manager, etc.)

Nonrecipient Organization Caracteristics

In rank order, nonrecipient organizations bpecialized in the

following fields: Electronics and electrical engineering (24. 4 percent),

Chemistry and chemical engineering (16. 2 percent), Mechanical, in-

dustria, civil and marine engineering (15. 8 percent). The rankings

of the nonrecipient .,rganization iiubject field specialties do not differ

markedly from those for recipient organizations.

The vast majority of nonreciplent organlzatiotis (81. 3 percent)

employed fewer than twenty scientists and engineers. This finding

contrasts sharply with recipient organization staffing, often running

into hundreds of professional scientific and technical positions.

R & D Activity

Eighty-seven percent of nonrecipient organizations carried out

internally-sponsored research; about half performed R & D for other

private organizations and institutions. However, only iighteen percent

of nonrecipient organizations, compared to sixty-seven percent of re-

cipient organizations, performed R & D for the Federal government.

Scope of R & D Tasks and Information Needs

Within a specified twelve month period, a total of twenty-nine

percent of the nonreciplent organizations had to undertake a line of

research outside the field of their specialization; sixty-three percent

had a need for data or information outside their field of specializa-

tion.

Information Services

While three-quarters of the nonrecipient organizations ain-

tained libraries, only twelve percent of the libraries were staffed by

professional librarians; thirteen percent of the respondents stated that

their information needs were "inadequately" met, and three percent

thought the information services to be "excellent. " Specific data or

findings directly pertinent to current projects or research was the

category of information most frequently sought.

Familiarity with Abstracting and Indexing Services

The vast majority of nonrecipient respondents had no knowledge
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of the abstracting and Ulexling services: ois~y-six percent had nof

knowlefg of NSA or STAR; seventy-.Yvfl percent bed no knowledge

of TAB3; seventy-one percent bad no knwloft. ol U8WUO1, swA sity

percent of the s.ponderits expresed a desire for additional lnforma -

1. Zbdutria) Research Laboratories of the United Bkia. 1th
ed. Rd. by WlUlamnW. BSachanan [W&askgt~s, D.C.: BowirAsso-
cdates, Inc., 19051 p. 8.

2.Frogt & B6111vaa Tzw. lPo*ar of M . Govartznr!Rm c~s~h

3. U. &. Small Business Admlnlatuatlon. A List of Small Dui-
noss Concerns Interested In Performizx Researchd mNele~e
Mt ed. Washington, D. C., may 1153.

4. Research Centers~ Di.e 2nd ed. Ed. by Archie KL
Palmer GaliiTT~ii7ifot ~e Research Co. [19M]

p12.

5. U. &. Bureau of the Censua. Satisical Abstract ol the
United Sates: 1166. 87th ed. WiigoD . .S ot ri*
Off., 11M, P.765.

6. U. S& office of Education. Education Directory Pt. 3 Higor
ZductI251965-1900. (OE-5O0O-66). Washngton, D.C Lu. 0M ~.

7. U. . Office oi Educatiog. larned Degrees Conferred 1902-
103 BahlrsadMhrP e&(Z503-53- Clrc2a Igo.

777). aj~d~6-a, .C., . & UM Fi t. .[19M 1 p. 2.

S. U. S. Congress. House. Select Committee on Salal Busi-
no"s. The Role and Effect of Tect!lwg in the Nation's Economij.Hearings before a Select Wbizin-Itte, a cnAj7lt tos,y
20, June 5, 6, and 20, and Dec. 17 and 18, 1963. Washington, D. C.,
U. S. Govt. Print. Off., 1964. Pt. 6, p. 655.

9. Allison, David. "The Civilian To hology Lag."1 Interma-
tional Science and Techniolog No. 24, Dec. 1"03, pp. 2-
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Sumnmary, Conclusions and &ecofldatiousl

Diffusion and uti%&.tUcn of' &Cientific and technical infarE -

tion appear to be prime variables influencing individual corporate *4
well so rattonl economic growth. Th* circumscribed yet imp~srtnAM

roWe played by abstracting and indeziig9 services in the diffuuion pro-

F ces has been noted and ths, diptrlbotli' WAn use patterns ot the fed-

erally-produced abstracting snd inclosIng servires of NSA, STAR, TAB,

and IUSGRDR have been saalyzed on the basis of available recipitt

population data and through use of the questiortnaire method. The re-

search-oriented nonreciplent popuilation was Identified and some of its

charactertstics determined a" compared with those of the recipient

population. The anais, while confined primarily to the United

States, took cognizanice of the distribution ;And use made of abstract-

Ing and Indexing services within L. number of Soviet bloc countries

which rely heavily upon such services an basic media for scientific

and technological comuncation.

While it is rectiaized that nationlal systems for dissemination

of information should be evaluated only within their own unique socio-

political environments, this does not preclude comparative analysis

of components of variant systems which are frequently designed to

attain similar objectives and are faced with similar problems.

On the basis of statistical evidence derived from the analysis

of the Non-Federal U. S. Recipient File (See Chapter 4) and data

available from official Government sources and industrial compila-

tions, the following overall potential U. S. recipient populations and

their actual recipient segments are contrasted in relation to the first

I hypothes&ia:
Research centers 3,014
Recipient centers 64

Percent of recipients 2. 1
Manufacturing establishments 312,000
Recipient establishmients 2,154

Percent of recipients 0. 7
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Industrial research Laboratories 3,260
Recipient laboratories 1.024

Percent of recipients 31.4
Small business concerns interested

in performing research and develop-
ment for the Fcdral government 2, 775

Recipient business concerns 578
Percert of reciients 13. 6

P. & D acientixts and engincers S44, 900
Total number of U.S. copies dis-

tributcd 16, 340 ( 1)

Percent recipients 7. u

Stiests and rngine ers in private
industry 871,400

Total number non-Federal ano GPO
Depository Library copies distributed 20, 280( 2)

Percent recipients 2. 3

Distribution and Use Pattern

Obviously, a distribution of national documentation center ab-

stracting and indexing services which reaches two percent of U, S.

educational and nonprofit research centers, thirty-one percent of in-

dustrial research laboratories, and less than one percent of U. S.

manufacturing establishments, cannot be termed adequate. Neither,

on the basis of geographic distribution, can we consider adequate a

distribution in which five U. S. states contain nearly fifty percent of

the population receiving abstracting and indexing servico and eighteen

states each contain less than one half of one percent, or about three

percent of the recipient population.

While arguments have been presented before Congressional

committees championing the allocation of grants to proven research-

ers, and opposing distribution of research and development funds on

a regional basis, 3,4 th,.se arguments do not apply to the distribution

of abstracting and indexing services. The same Congressional hear-

ings also provide ample evidence that research and development talent

and capability is not corfined to a select number of institutions or to

a few states. Even if that were the case, greater diffusion and appli-

cation of research results in all states might well lead to in-

creases in productivity and a resultant increased rate of national

economic growth.
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Summary

Without question, FederAl government contractors are the pri-

mary recipients and usery of these abstracting and Indexing services.

Eighty-two percent of the organizations and institutions within which

t a r'ciwph-s wric zjjliyed wtie Fedeii G ivrnment coniractors.

Almost the entire STAIR non-Federal U. S, distr~bution (95. 6 percent)

went to NASA contractors or Irulviduals having some official connec-

tioa with that agency. The distribution of TAB is limited to those who

have either current Federal agency contracts or who hAv, vsablig,-

ed their eligibility with the Defense Documentation Center as poten-

tial Department of Defense contractors. A search of over a thousand

contractor firms included in Roster of U. S. Government Research

and Development Contracts revealed that two-thirds of the contractor

firms were recipients of one or more ,L the abstracting and indexing

services. Conversely, of close to nineteen hundred noncontractor

firms in Industrial Research Laboratories of the United States, eighty-

three percent were nonrecipients of the services. Two-thirds of the

companies represented in the Nonrecipient Questionnaire returns did

not have current contracts with the Federal Government. An average

of eighty percent of Nonrecipient Questionnaire respondents had no

knowledge of any of the abstracting and indexing services.

Other compilations of data indicate that not only in terms of

total mimber of recipients, but in terms of total number of copies,

and number of copies per recipient, firms and institutions having an

official connection with the Federal government ranked well above

non-contractor organizations, Thus, approximately forty percent of

all non-Federal U. S. TAB recipients received two or more copies of

TAB; over one hundred recipients acquired from ten to a hundred or

more copies (Table 20A, Appendix A). About two-thirds of the TAB

copies were addressed directly to individuals rather than to libraries.

The inference can be drawn that the receipt of multiple copies of TAB

within the same organization would permit their utilization for both

current awareness and information retrieval purposes. It is, of

course, possible that with the receipt of a single issue of any one

service, a library or inforrn'n center can attain wide dissemination
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Responsea to thc Recipient Qucstiormaire Moo revealed that
close to halt of the non-rederal U. S. recipient libraries emiployed
one (or less) professional fuliL-time librarian and that about two-thirds
of all librarie s W~ an actual or potential clientele ranging from 100
to 10, 000 sintistE and engineers, exclusive of professional admin-

istrative and uuppnrting peruponmA. It car be inferred that Oerious
uinderstafting at the local library or inform~on center level tends
to inhibit selective dissemination of abstracts, or for that matler,
any other intensive information service.

In sharp contrast to the multiple distribution of NSA, STAR,

and TAB copies, practically all subscribers t- USGRDR (98. 8 percent,,

purcbAsed a single copy of the service. Since about haLH of the USG-

RDR subscription copies wore addressed to libraries and since a

third of non-Federal U. S. recipient librarica and close to four-

fifths of the GPO Depository Lib, a~ies did not permit circulation or

routing of USGRDR, it is not unreasonable to state that the receipt

of single copies of USGRDR and the restrictlis imposed on circula-

tion and routing would preclude its extensive use as current aware-

ness or announcement medium.

With respect to STAR which is disseminated almout entirely

on the basis of official distribution, about sixty percent of its re-

cipients were indi',iduals outside the library or information services

field. While an equivalent percentage of NSA recipients were librar-

ies and information centers, through official AEC distribution chan-

nels, many of the recipient organizations acquired multiple copies of

NSA, with five libraries or information centers acquiring more than

one hundred copies each.

Abstracting and Indexing Services in Relationship to Other Variables

The evidence collected indicates a positive correlation of the
distribution and use pattern for the abstracting and indexing services
investigated and other economy input variablea known to influence in-
novation and nationAl economic growth.
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OUe i vLa-ii rs have de. isnraied the effect of the ,,tech-

nical progress" variable upon eco tic growth of nations or indi-
vildual corporate enterprises. Ret tch and development constitutes

one of the major components of .e "technical pro els" variable.

Whether on a region 1 . national, or tndulry _imgment !eve!, a defin.ite

relationship has been found to exist between the "technical progress"

input variable and the reautant rate of economic growth. National ex-

penditures in relation to the per capita Cross National Product (GNP)

have been shown to be higher in count-- having a high per capita

GNP than in cixntries having a low per capita GNP. The more in-

dustrialized nations of the world, such as the United States, Great

Britain, Japan, Franoc, the Netherlands and Canada, spent more than

one per:ent of their GNP on research and development, while under-

developed nations spent less than 0. 25 percent. In terms of foreign

distribution of the abstracting and indexing services of NSA, STAR,

and USGRDR, the highly industrialized nations attained top ranking as

recipients of the services.

A close relationship has also been found to exist between the

degree of industrialization of U. S. states and regions and the state

or regional distribution of the abstracting and indexing services.

States and regions having a high proportion of scientists and engineers,

research and development funds, manufacturing establishments, have

also been found to have a high concentration of recipients of the n.b-

stracting and indexing services.

Industries such as Electrical equipment and communications,

Chemicals and allied products, Machinery, Professional aad scien-

tific instruments, Aircraft and missiles, have been found in other

studies to be the primary innovating and economically expanding in-

dustries and they are the primary recipients of these abstracting and

indexing services.

Evidence gathered on the diffusion and use made of abstract-

Ing and Indexing services in Soviet bloc countries points to extensive

and purposeful exploitatiun of this medium as a primary means for

scientific and technological communication. Not merely the scientist

and engineer, but the factory foreman and graduate student is the
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recipient of these services. During 1967, the All-Union Institute of

Scientific and Technical Infornatihn (JNWITI) expect! to ublhlg l-

major abstracting and indexing service, Referativnyv Zhurnal, in a

tota of 25 series, 35 comprehensive subject volumes, and 134 sub-

sect i n4, which are to be disseminated to approximately 375, 000

Sovh' recipients. This is exclusive of Ekspress lnformatih (Express

Information) and related services. By way of contrit, the total num-

ber of U. S. recipients for all four services of NSA, STAR, TAB, and

USGRDR amounts to 12, 255 recipients.

N ..' for Purposeful Dissemination
Federal documentation centers may be doing a creditable job

in supporting the missions of their agencies. However, it is obvious

that thousands of research-oriented industrial organizations, educa-

tional and nonprofit institutions and private individuals, do not re-

ceiv the federally-produced abstracting and indexing services and,

what may be m re significant, have no knowledge of their existence.

Recogiizing, as other countries seem to have recognized, the

powerful effect of the "technical progress" variable on national econ-

omies, can we as a nation afford a laissez faire attitude toward the

dissemination of abstracting and indexing services reporting research

results stemming from fifteen billion dollar annual R & D expendi-
ures? Are Federal agency contractors and those having official ties

with the Federal government to be the primary and favored recip-

ients of these services? Conversely and examined within a broader

context, does not the U. S. Federal government have a responsibility

for diffusing nationally the results derived from tax-supported re-

search?

The issue to be considered is whether, in a free society, we
should not deliberately ndopt measures to attain a high degree of dis-

semination of scientific and technical information. Testifying on the

possible influence of Federal researci and development programs on

the U. S. business communttv. Eugene P. Foley, Administrator, Small

Business Administration, rui s:

It must be recognized that the knowledge gained from
Government expenditures in space and military research
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and development can, in many cases, be transfer-
red directly into industrial application, This informa-
tion contains the potential for creating new industrial
teclilques, materials, products, and processes. If
assimilated properly, it can exert a profound influence

therefore, has an obligation to develop a workable

system of utilizing this enormous reservoir of scien-
tific InfortIon so that its benefits can be transmitted
to businessmen both large avid small in order to pro-
vide the ingredientE necessary fgr an accelerated
growth in our civ-ilian economy.

Both from within or outside the Federal government, many in-

dividuals have expressed concern over the widening gulf between mil-

itarY.y-oriented research and civilian application. The need to meet

competition from nations emphasizing research directed toward civil-

ian product developmenit has become apparent within recent years.

In testimony before Congress, the Secretary of Commerce noted that

a number of other nations have been able to adopt scientific advances

to practical use more speedily than the United States and offered

this as a partial explanation why such nal.ions were able to compete

against the United States "in both price and quality. ",7 A recent
8

Columbia University Seminar on Technology and Social Change, as
9

well as articles in the professional literature, have advanced the

theme that the United States is lagging behind a number of European

co itries in technological inventiveness and innovation in the civilian

field. A study for the National Commission on Technology, Automa-

tion, and Economic Progress recommends that more effective trans-

fer and utilization of new technology be made a "national goal es-

tablished at the highest levels" and points out that optimum use of

scientific and technical information is not likely to occur naturally.

With respect to time lag between development and adoption of new

technology, the study notes that "history proves quite emphatically

that there will likely be a longer time lag between development of

new technology and its civilian application via natural processes than

would occur with some form of catalytic action.

Factors Inhibiting Dissemination

In considering various "catalysts" capable of stimulating
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growth rate when government does little or nothing to influ6nce it is

not necessarily th "best" rate. "Certainly, " Denison I I states,

a denocratic society is entitled to make a collUcve
decision to use the instruments of government and other
a poicy commandsa poplsar assent, a free society can
us o, tomgh ndot quite all, the effectve techniqe
to simulate growth tha are open to a dictatorship, and
do so without more Impaement o freedom than ia-
pled by the existence of government with the power of

compulsory taxation.

The federally-produced abstracting and Indexing services of

NSA, STAR, TAB, and USGRDR are supported by public funds; the

publications wl:.lch they abstract are primarily technical reports, also

stemming from government-sponsored and publicly-supported -esearch.

Neither the technical report literature nor the abstracting and index-

ing Eervices under consideration are subject to copyright restrctlons.

Utilizing either existing or revised abstracting and indexing service

formats, the Federal government can adopt whatever measures it

deems appropriate to attain wide diffusion of these services.

While the belief is widespread that information resulting from

Government-sponmored research is a national resource and ehould be

fully disseminatod to both contractor and noncoatractor establish-

ments, no Federal agency has concerned itself with the overall task

of national diffusion or dissemiamton-

Under Title IX of the National Defense Education Act of 195.,

the National Science Foundation was authorized to undertake programus

to develop new or improved methods and to provide or arrange for

the provision of elpful information services. Executive Order 1087

of March 13, 1959 directed the Foundation to provide leadership in

efforts to attain coordination and improvement In Federal Govern-

ment scientific and technical information activities. The Executive

Order cited above also directed other Federal agencies "to cooperate"

and assist the Foundation in its government-wide responsibility. Re-

gretfully, as noted in the "Crawford" report, the NSF staff, be-

cause of its primarily advisory function, was hardly in a position to
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eskabiimn or impiemieni a vig~tuu5 1440rjwa~. d Ma rogram.

Public Law 776 of September 1951 directs the Secretary of

Comnierce to establish and aztain a scientific clearinghouse for

the benefit of the business community. As Congresmoal testimony

pllritd fron the Director of the Office of Technical Services mdl-
cates, the "clearinghouse" role played by the Department of Com-

merce was, at best, quite limited. -

Consistent with security regulations, the Department of De-

fense seeks to diaseminate information resulting from DOD projects.

Legally, however, DOD has no obligation to do so. This point was

stressed quite emphatically by the Director of Technical Information,

Office of Director Defense Research and Engineering, in testimony

before Congres. 14 Even if the Department of Defense were to dis-

seminate information relating to its research programs, under present

procedures the Defense Documentation Center receives "slightly more

than one-half of the total documents being generated. ,,15 Thus, at

best, only about half of the DOD technical reports published are ab-

stracted and indexed in the issues of TAB. Of course, only the open

literature, or less than half of the abstracts announced in TAB are

announced in USGRDR; during 1963, of a total of 60, 436 technical

reports generated by Federal agencies, 38,800 were completed by

the Department of Defense. Of this total, 62 percent were controlled
16

for various reasons.

The Atomic Energy Commission and the National Aeronautics

fand Space Administration are among the agencies specifically author-

ized by Congress to disseminate information resulting from agency-

sponsored programs. However, since they are essentially mission-

orientea, the agencies emphasize service to contractors, who can

aid the respective agencies to fulfill their missions. The tenth and

final report of the House Select Committee on Government Research

note s:

In the sense of nission-oriented programs, we are
spending greatly on the defense, space, and nuclear
missions and virtually nothing on the mission of so-
curing our probable competitive future. That mission
is neither the mission of DOD, of NASA, of AEC, nor
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of H.E'W. 11. It I: tbe ~p~i~ e-h1.. o any depart-
ment or agency - Commerce, for instance - we are
not aware of it. 17

The passage of the State Technical Services Act of 1965, the

establilaunent of federally-supported r.formation centers (more re-

leniy caieid Information amalysis centers) and the creation of offices

such am NASA's Technology Utilization Division or the AEC's Office

of Industrial Cooperation, ae efforts at more adequate diffusion and

utilization of R & D results. These are uncoordinated and fragmented

activities. While on the one hand funds are allotted to universities18
under the State Technical Services Act, which has the avowed pur-

pose of permitting the "benefits of federally financed research, as

well as other research [to be] placed more effectively in the hands

of American business, commerce and industrial establishments

throughout the country, .19 on the other hand, the withholding of funds

by the Department of Commerce (and Department of Defense) forced

the closing of twelve Regional Technical Report Centers supposedly

established for the purpose of making accessible the technical report

literature to the business community. An analogous action by the De-

fense Documentation Center disbanded five of its regional offices.

The subscription price for USGRDR has doubled in 1966 from $15. 00

to $30. 00, and the cost of the index to that service, GWI, increased

from $16. 00 to $ 22. 00. While NASA and DOD still provide free photo-

copies of needed reports to qualified users, the AEC no longer does

so. In a report of the Committee on Non-GPO Publications presented

before the Association of Research Libraries it was noted that:

most of the non-GPO publications do not get into the
depository library distribution system administered
by che Superintendent of Documents, and there is but
fragmentary bibliographical control over them. Report
literature resulting from Government-sponsored re-
search and commercial printing done on contract direct-
ly with Federal aLencies also do not get into depository
library channels. 4u

2 1 h
An earlier study by Brock shows the Federal government's pro-

gram of printing, publishing and distr'ution of relevant publications

to be "seriously deficient when measured against the information

192



I

Summary

requirements of a highly educated, industrialized, complex and space

age society. " The general problem has been characterized as a

quiet crisis which has almost escaped attention, both within and with-

out the government. 22

Recommendations

Inadequate distribution of abstracting and indexing services

and other federally-produced documents, the parsimonious and gen-

erally sporadic support of the information dissemination function, in-

formation management decisions which often work at cross-purposes,

are in no small measure atcributable to the lack of a formalized na-

tional policy for information dissemination.

If the view is accepted that scientific and technical informa-

tion is a national resource which can have a profound influence on

the nation's security and national well-being, then:

(1) A national policy needs to be formulated which would have

as its aim maximum utilization and exploitation of that resource.

However, as in the case of mere investment in research and

development, mere formulation of such a policy would not, by itself,

be sufficient to attain desired objectives.

(2) Congressional authority needs to be vested in either an

existing agency, or a new agency, whose primary goal would be to

implement national policy decisions for the dissemination of scienti-

fic and technical information derived from publicly-expended funds.

Possibly, the responsibility and scope of the committee on Scientific

and Technical Information, now serving primarily in an advisory

capacity, should be strengthened and expanded to encompass the new
tasks.

Under our governmental system, the Constitution delegates

power to the Federal government in order to "provide for the com-

mon defense. " It is primarily this Constitutional clause that has been

used in the past as justification for the huge R & D expenditures. How-

ever, the same Constitutional clause also empowerp tCe Federal gov-

ernment to "promote the gen.-al welfare. "

(3) Rather than raising subscription prices for the federally-

produced abstracting and indexing services, they should have lower

193



Sunumary - !W~~ **"" ~

(4) Rather than restricting these and related techniiAU report
infrtionrice s, thmer lesnaton d*AJd extend to those U. L

graduate students, industrial firms or educattcxal and nonrrofit in-

sitution& tJht may derive benefit from their use.

Our investment io ronmrch and developmeunt cannot be etfec-

tive withouzt Investment in national diffusion of research remult5.

1. Based on average distribuation of 2.15 copies per recipient I
for 12. 255 U. & reciplent# (7abls 2W~ Appendix A m4 Table 5),

2. Based on average distribution of 2. 15 copies per recipient
for 9, 433 nou-Federal U. &. and GPO Depository Library recipients
(Table 3DA, Appendix A and Table 5).

3. U. &. Congress. House. Select Committee on GovernmentI
Research. Fral Reerch and Develoren !Wms, Hearings,
88t Cong., NE IRL, ov. 18-23,19Wpt. 1i;Dec. 1-12, 1983 ,
a" Jan. 22, 1964, pt. 2. Washington, D. C., U. S. Govt. Print. Off,
1964.

4. U. S. Congress House. Committee on Science and Astro-
n&UtiCL Subcommittee on Science Research wnd Development. Geo-
uqhc Distribution of Federal Research and Dev"eo nt FunWLi

Rport, M8h (,ong., Ind Sess. (Government and Science, o
Washington, D.C., U.S. Govt. Print. Off., 1904.

5. in checking tecWWca report services (Table 53), a total of
22. 1 percent of Recipient Questionnaire library resondents indicated
that they selectively disseinated abstracts.

6. U. S. Congress. House. Select Committee on Government
Research. Federal Research and Develom t Porms. Hearings j
e8t Cong., 1st ess., Dec. 11-12, 190b, and Jan. 32, 1964. pt. 2.1

formation Retiea Center. Natona Idraio Center. Hearns,

8. Warner, Aaron We.etal. The Impct of Sineo
Technology. New York, Columbia University Press, 1960.

9. Allison, David, "The Civilian Technology Lag. 1Itra
tional Science and Technoly. no. 24, Dec. 1963, pp, 24-4-

10. Lesher, Richard L and Hovick, George J. Backgruii
Guidelines, and Recommendations for Use in AssiessingEfetv
Measures of chnwln R ec RE em Po recoe.

(NOG. .190). Prepered for the Nationa Commission on Technology,
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Appendix A - Tables

Table I A

Percentage Shareu Af Various Industries in Total Output of
Manufacturing hndGiry, 1899-1959

291 1959

Food, drink and tobacco:

United States 24 20 14 11
United Kingdom 27 20 18 14
Jwpan 36 26 15 7

Textiles:

United States 20 19 11 
United Kingdom !6 19 12 5
Japan 32 30 25 11

Basic metals:

United States 9 10 10 7
United Kingdom 7 7 7 8
Japan 4 3 7 11
Metal products:
United States 10 13 33 41
United Kingdom 16 19 25 38
Japan 2 15 15 39

Chemicals:
United States 5 6 8 15
United Kingdom 6 6 8 13
Japan I 1 10 20 15
Other industries:

United States 32 32 24 18
United Kingdom 28 29 30 22
Japan 15 16 18 17

Source: Maizels, Alfred. Industrial Growth and World Trade an Em-
pirical Study of Trends in Prouction o Trade-in
Manufactures from 189-1959 of Probable uiture
Trends. (National Institute of Economic and Sacial Research. EFc-'
non-ie-and Social Studies, 21). Cambridge rEng. ] University Press,
1963, pp. 46-47.
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Ta:,- 2A

;if~ *.tr 11n * .. ; , rv Nrt
Outruit ;oid ,)f ,A oi% in Various industrie,. inl Sleted

Countries. 1g5 and IV59

l{&2uWrCh EAi:eaditure Research Expenditure
As Pvrr,1L.W- Ur as Percejtaie of Net

W4 I s09 output" 1958
United Uniteda R wdin Unilea

Group A:

Airaft - - 20.8 - - 35, 1
Electiorics 1. I 2.6 12.8 22, 4 12.8

r-44er eifctririal 1. r 2,0 10. 1 16. a 6Cheials - 1.9 4. 34.5
4

Machinnry - 1.2 4. 2 6.3 - 2. 3
Vehicles I.9 3  1.2 3.4 10.2 - 1.4
Istruments - 1. 8 8.3 9.9 - 6.0

Total Group - - 13.0 8. 6.3

Group B:
Rubber 0.5 1. 1 2.0 2.7 2.5 2, 1
Ferroue metal 0. 4 0.7 0.6 0.8 2.0 0.5
Non-ferrous metals 0.7 1. 2 1.0 2.0 - 2. 3
Metal products - 0.9 1.7 1.3 - 0.8
Stone, clay and glass 0.8 1.2 1. 4 1. 2 2.0 0.6
Paper 0.4 0,5 0.8 0.9 0.8 0.8

Toial Group B - - - 1.3 - 0.9
Group C:
Food 0.1 0.4 0.3 0.5 0.3

Textileb and apparel 1.2 0.7 0.5 0.2 0.5 0,3
Lunber and furniture 0. 2 0.3 0.5 0.2 0.6 0.04
Other manufacturing 0.7 0.9 1.4 0.9 0,4

Total Group C - - - 0.5 - 0.3 I
Total all Industries 0.7 1.2 4. 2 5.7 4.0 3. 1

1. Only for firms reporting R and D expenditures.
2. Net output of whole industry including firms not perforr-ing R

& D. S-eden and United States "value added."
3. All trarsportaLon equipment.
4. Including petroleum refining.
5. Excluding chemicals.

Source: Organization for Economic Cooperatian and Development.
Science, Economic Gr,,A' and Government Policy, Paris, 1963. p.
80,
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IVsble A

In M11j734 of "raJ 1

P~4JWAA. g~I~ Sd1954 1955 195e 19511
Source of Funti

Rawarch and Devulopmaui

Total funds used 5f,660 6,200O 8,370 10, -10

YVd~ral Governmenk 1, 02D no 1,000 1,280
Federal Mud 1,020 950 1, 090 1,280

pFdea Funds 1,750 2,130 3,330 4,330

Industry ~Ng2,320 2,460 3, 30 3,400I
Colleges ad unlveri4e 450 480 630 660

Federal Funds 280 300 330 415
Induty Funds 20 20 20 25
Colloge and university funds 130 140 155 130
Other am pofit institutions

fune. 3D 20 25 2
Other nonprofit ingii~ions 130 130 140 ISO

Federal Funds 70 70 70 80
IndustryFunds 25 s0 30 30
Other amprafit, in *Atutlons

funds 25 30 40 40

Source: U. & Bureau of the Cenmas. Sastical Abstract of the Uniteu
State, 16. 8 th ed., WaW"JtiM, D. C., U" IL Govt. Print.
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I 12L59~ t: I f 1 1 oJ 1"2iorl. 1Wel

10,810 ~ ~ ~ ~ ~ ~ 4 1240 1,504250 1 8 7 s'

1, 440 1,73 0 1,630 1, 800 2, 23D 2, 400 2, 830
1, 440 1,7'30 1, 43D 1, = S. 23D 2. 400 2, 6*

4, 760 5,540 6, 090 6, 140 6, 430 7,2380 7/,0
3,6t30 3,M98 4, 430 4, 670 5, 030 5, 410 5, 750

790 840 1,000 1. 200 1, 400 1,700 2, 100
530 580 7/30 im 1, 075 1,335 1,625
30 30 so 35 3 wP 40 40
Ito) I" 3w 210 230 260 360

30 40 40 so 60 65 75
3D00 240 280 350 400 450 Soo
lib 155 190 255 300 350 380
35 35 35 40 40 40 50

50 50 55 55 0 60 70
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A Idre s sog ra h g l 4 L a 10a
AMwiral Cor i NAlco C,4Prnc&; Corp.
A 'rC=J Brakv shoe Ct).
Awuium CV&MMWi~ Co. 2-3 -Ani. Mat hlne & Fdry. Corp, J)Amer. Potash~ & Chem Corp, is 'NAAmphenol Corp, 10-15 5-10App~1ed Phystctg Corp, 15Archer Ml~iels MidLaad Co.Q. 34Armco Steel Corp, 5-10 8Armour Abrasives Co. 25 25Am~trong: Cork Co. 5 5Atomnics [nteruatimj 

- 40 NAvrco Corp.L 0Rash 4 Lomb 10 10Baxter Laboratoriesis1
L.each Aircraft Corp. 1012Bell Aeroeystema Co, 01Bell 4 ltowoU Co. 5 NABeryllium Corp, -10
Bethehem Steel Corp. 10 iBj(,ricten Reoearch Labi. 25 20E. W. Bliss Co. 0iBristol Labs. Is 15Carpenter SelC.1
Calumet & Ilecla Inc. 208Carboruxiduxm Co. 10 5Catz-PUL" Tra4w- C,, 0Celotex Corp. 1ChevronRgu-t o
Chicsgt) AerWa U)4ustries 301

Coning Glaas Works 5-10 It)Crown Zelletach Corp, cCrucible Steel Co. of AtnricA 0 8A. R. Dick Co. 10 1
Vother Janis Div. 15 2
Dynatecho Corp. 1-0 10-M0
Ea stnnXdkC.N
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Firchild Hemic-ltwadurtr 4k 40
Frrill,.Mv9u1 Div, 3 4Filshr !kentlfl rn
iXA C:rp. Technology Div. 20 I
(i, lnra Cable Corp ft-
G+wria Mllsi 1in, 10 10
Get-. Prc. Aero. Ria C-nter 15 11
Gwt ri Radio Co. IC 10General Tel, & Elect. Labs- 10 20Getsral Tire & Iubiber Co. 10-15 8Gerber Products Co, 3-5 up to 10
Glannia Co.tArola Corp. 10 isGelid rtattoal Batteries 10 10
Hercules Owder Co, rmall smallHiller Ah ,raft Div. 30 20
Hooker Chemical Co. 4 4
Houdry Process 4 Chem, Co. 15 10lu Physics Corp. 75 50
Intercheimical Corp. 5 3International Niwkel Co, 10 0Keu~fel & iaser Co. 10 10
Walter Kidde & Co. 8 6Latrobe Steez Co. 20 30
Leeds & Northrup Co. 5 5
Libby, Mc.1Teilj & Libby 0 0
Lfng-Temco, Voka h4 Inc. NA 10Lockheed-Georgia Co. 12-15 20Marathoc Oil Co. 10 4Mend Joluaon & Co 7.5 23.5Mobray Chemncal C,. 5 15
Nirml Drug Co. 10 3Natl. Starch & Chem. Corp. I0 5
N¢n Line~ar Systems Inc. 0 0Norton Co. 5 5
Optics Technology Inc. NA 25
Owens-l,11noin Inc.
Pitt*Mrgh Chemical Co.
Pittsburgh Plate GLass Co. 10 10Quaker Oats Co. 10 NA
RAdlo Corp. of America Labs. 6-8 1. 5PdWls.in Inc. 10 10Rath Pl C 1 Cu. -- 20 - 10Reynolds Metis Co. 10 10-20
RLichileld Oil Co, 4-5 1SaUer Research Labs, 10 5St. Reis Papr Co. 5 15
Solar 15 18Speer Carbon Co. 12 10S'rnter Chenvih.' Dlv, 15 12
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Sprrj Gyroicope Cu, 0 0

S. R. sqvtb!l soni 0. 4
Stauffer CrwirtWal* Co. 5-8 8. 5

A. E, Staley Mfg, Co. 7 7.
T0unbern Cor 10-1h5 10-1-
Timen:: "e Corp. Co 1:i 0
U. I$rtx R(eearch Corp,5 NA

Varian mwaoo101

Wirgpoo Corp. erc102

&am-anbr Res 1znstr. 15 sae 5an

Xec op. 334.

source. eaie4 VitrbilL J.e.1$3O lon fr RarchFuds

SglafPrehled Abr&CtI Age Hopoirlberuaai-

mining 4 049 288 450

U*Wal~gy "~ Uschblp E4ieacring 9, 904 722 an$

Power SW~K Energetics 7,015 52P 3"

Cheuix-r "m Cbeniical Exninaering 8, 4'6 57683

Builfing Construction1 6, 224 528 857

ToWa 35,728 2,642 3, 868(a)

WTotal subscripion figure In 1959 wai 4,5&0

Sovrc: Slarocka, Vladimir, "The Sem Centralzed System of Tech-
ucal Doculmniation& an~tnaion of the Cachoalomak Re-
pablic "n East GerrAny.'" Unp4AWsb~d Doctoral Dissertation,
Columobi Uiveruity, School of Uibraery Service, 1982, P. 112.



"RefcratvnyT Zhurnal, M ~ain Seriet aud &A-iectlo4ns, IV6?

Te~hkinkA 12 50
Attni~tion, Telconmechanlcs and CatzI~&'tvrI Technoltuy
a. Av rnatIa5 I Telsewjekhauik 12 14,00I

Autoa"l "n T010.m#duanics
b. VycbIulitefl.*. Tehii1b To2 Ii0.

Computer Teckhr1alr *
2. AyoUnyU Do oro 12 14.00

org12 4.00
Bitlding and Mainterncxe of Automobile

K~hways

S. AytumobUnyl I Cxuroa15ko Transport 12 24.00

a.Atmblsrel 12 18. 0
Atomobile Consruction

b. Avtornolinyl Transport 12 4.00
Automobile Traiisport

c. Gorudskol Transport 12 3.00

City Transportation

4. Biologla 12 160. 00I
a.Bifzia12 8.00

Biophysicsa
*b. botatnika 12 11~00

Botwiv
c. Eutolmolagia 12 10.00

d Flalologis Cheloveka iZhlvoAnykh
(nervnaia sisema, organy chuvwtv,
vnurenaa akrtaia, raznac~agwie) 12 18.00

Human &M~ AUmal Physiology
(nervous system, iet rm
Internal secrt'ims, reprouction)

e. Fiuiologla Cbclcweba i Zhivotnykh
(obschaia fiuiologla, obraen veschewtv
I energil vnutrem.te argany, krov) 12 18.00

Human and AI1IalS Physiology
(goneral physiology, chLWg of sub -

Amqsinto enerey, internal organw,
12 6.00
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Iii4k1 .miei 260
Plant Phybiology

g. MorfologiA Chelorveka I Zhivottulkh,
Ant2-opologia, Cenetfla Chelovelta 12 11.00

Human an~d Animal lMorphology, Anthro-
pology, Hunan Genetics

h. Obschhaya Biologiy, Taitologlya, Gentlha,
Evolutelownoe, Uchenie 12 12. 00

Gvnewral Diolcgy, Cytology, Genetics, Evo-
lutionary Science 2-0

Radiation Biology
j. Virusologlya i ilrbologiya 12 20.00

Virology and M1.'rh~auMtgy
k. Zoologia. Obscada, Zooiogla

Bezpw.vonochnykh, Gldrobiologia 12 6.00
Gercral ?.vulogy, Invrtebrate Zrolgy,I Hydrobiology

1. Zoologia Pozvcmochnykh 12 12.00
Vertebrate Zoology

m, Z ooparazltologia 12 8.00
Animal Paraditology

5. Ekoncimika Promyuhlennosti 12 34. 00
Induxtrial Economics

POtlzeia STraneoyPoyhlno 12 62.00
WdEconomics , an canzono C odction

of Nh atin dutyseco
b. Osh~talve ors EkonomiaiOgnzt riki Itv

Otrgauisl Psh Promyu ennost 12 5. 00
Eneric Sento Problemsti of E o ution

of td Lgh~tln Indrnd Fod ndutr

c. iraaia knroia, nsironleac'kh
Poohei SarAras 12 6.00
an erhWorld cnois, Eloyee onits,

1. Primenenislve , ors MtmlhEukk Metod I
Ekcaniaicesok slenbik 12 4.00

e. lraniati h srovani e NaIin

Appliation ofd Mathcaingl oeScientofi
acnomiseach RWrh, Emdployee, Em

6. Elektroni a Eeime e 12 47,00

Electronics -,uPd its Application
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a. Elektrwoika, Elektrcxinye i Ionnye
Pribory 12 10.00

EIectrcaicz, Ells"Um nd !f ona
Apparatus

b. Poluprovodnikovye Pribory 12 0. 00
Semiconductor Apparatus

7. ElehtrotelchlnikAi IEniergettim 12 85.00
Elect rotechnology and Energetics
IA. Atommy' Elektroiuii 12 3.00

NuclIear Power ftatjis
b. Elektricheskie Mashiny i Apperaty 12 12.00

Electrical MaChincry and Apparatus
c. Elektrotekhxiichesktle Materialy,

Elektrichele Kondensatory, Prsvoda
i kei12 5.00

Electrical Material., Electrical Con-
densers, Wire and Cable

d. Elektricheskle Stantali, LJet1t iSigtemy 12 12, 00
Elect:-'cal Power Stations, Networks and

S ystems
e. Elektrifikatsia, 73yta 12 3.00

Electrification
f. Eleitrlikatula I Avtomatizatsi Seiskogo

Khozuasltva 12 3.00
Rural Electrification and Automation

g. Eleltrotekhnologia 12 4. 00
Electrotechnology

h. Eleirooborudovanie Transporta 12 4.00
Electrical Equipment

i. Eleitroprivod i Avtomatizatsla
Promyshlennykh, Ustanovok 12 4.%0

Electrification and Automation
of Industrial Enterprises

J.Gidroettergetilm i Vetroenergetika 12 5. 00
Hydro and Air Energetics

k. Kotelnye Ustnovl i Vodiopodgotovirz 12 4.00
Boller Installation and Water T.-eatment

1. Obschie i Teoret. Voprosy Elektbrotekluii,
Not'ye Istochuilki Toka 12 5. 00

General and Theoretical Problems of Elec-
trotecuology; New Sourceai of Energy

m. Obuchie I Teoretichesie Voprosy
Teploenergetiki, Gelioenergetik. 12 3. 00

General arsd Theoretical Problems of
Thermo -energetic a; Solar Energetics

n. Svetotekhnika iI nfivakrasnaia Tekhnika 12 6.00
Light and Infrared Technology

o. Teplotekhniche sie IObarakteristiki Topliva,
Ispoizovanie Gaza i Mazutp. v Proinyshlen-
nosti 12 3.00

Thermo -technological Characterists of Fuel,
Utiiz~Ation of Gas and Fuel Oil in Industry

p. Teplovye Eleltrostantl 12 6. 00
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Thermal Eletrotatioia

8. Fizika 12 105.00
Physics
a. Fiziks Atoma I Molekuiy, OZtib,

Magniiyi Rezomzs 12 18.00
Atomic and Molecular Physics, Optics,

Magnetic R*eonance
b. Fiziks Cszov, Zhldkostel, Polimerov

I Tverdykh Tel 12 24.00
Physics of as, Fluids, Polymers, and

c Flziba Plazmy 12 6.00
Plasma Physics

d. ladernala Flzifm 1 10.0
Nuclear Physics

e. Obschie Voprosy Miki, Metodal i
Tekni Fizicbesko~o EkqpwrIik a 14 IO o

General Problems in Physics, Methods
and Techniques for Physics Experiments

f. Radioflzfit, Flsicheie Osnovy Etektronili,
Akustika 12 12. 00

Radio physics, P, aical 13aw i.r Elec-

tronics, Acous..cs
g. Teorticleskaia Fiia i Piziks ELmentarnykh

Chamsts 12 9.00

Theoretical Physics and Physics of Elementary
Particles

9. Gecaizika 12 46.00
Geophysics
a. Fiztka Zemli 12 4.00

Earth Physics
b. Geomagnettzm I Vysokie Slot Atmosfery 12 8.00

Geomagnetism and Upper Layer Atmosphere

10. Geografia 12 76.00
Geography
a. Antropogenovyi Period, Geomorfologa

Sushi i Morskogo Dna 12 8.00
Anthropogenic Period, Geomorphology of

Arlds and Ocean Floor
b. Biogeografia 12 8. DO

Biogeography
c. Geografis AmerikiL Avstralii, Okeanil i

Antarktliki 12 5.00
Geography of America, Australia, Oceania

and Antarctic
d. Geograflia SSR 12 5.00

Geography of USS
e. Geografia Zarubezhnol Azii i Afrikl 12 6. 00

Geography of non-Soviet Asia and
Africa

f. Geografia Zarubezhwoi Evropy 12 9.00
Geography of non-&,viet Europe
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g. Kxrtografia 12 3.00
Ca rtographiy

h. Matmorologia IllMai aogla, 12 12.00

1. Okeanalogia Gldrologia Bushi,
I lilsioiogia, 12 10.00

Oceanugraphy, Hydrology of Arid Zones,
Glaciers

JOkhrana Prirudy i Vuoproizvodxtvo
Priradnvkh Rmirwny, raw-yedenje ! 5,0

ConerVWaurm nd Replenlihm-at of
Natural Resources. Kn"f~ledt of

tTeooticbe si. Voprosy Flzicbeukol I
Ekaomkiwabkol Goografl 12 5.00

Theoretia Pr~alems in Physicial &Mi
Economic Geographiy

11. Geologla 12 84.00

a. jeokhlila Minaralogis, Petrogrufia 12 14. 00

Polznyh akoemyhMetody Rzti
Q tseuka Mewtorotabdnl, avdca

Mineral Resources. Prospecting wA~
Mineral Evaluation Methods, Prospect-
ing and Industrial Geophysicss

c. Gidrogeologia, larbenerna'a Geologia,
Merzlotovednie 12 8. 00

Hydro and Engineering Geoiogy, Permafrost
d. Mestorozhdenia Goriuchikh Poleznykh

Iakvpeemykh 12 6.00
Deposits of Useful Minerals

e. Nemetalllcheskle Polerznye Jskopsemye 12 3.00D
Noni-metal"i Mineral Resources

f. Obichala Geologia 12 10.00
General Geology

g. Ruduye Mestorogdenia. 12 4.00
Mining Deposits

*h. Stratigrafia, Paleontologla. 12 9.00
* Strsttgrapby, Paleontology

L. Tekhnlka Goklgo.Razvedochnykh Rabot, ;2 3.00
Technique of Geologic Exploration

12. Gornoe Dello 12 40.00
Mining
a. Obogachnenie Poleznykh Iskopaemykh 12 5.00

Dressing of Mineral Resources
b. Razrabot Neftianykh i Gazovykh

Mestorozhdenii 12 9.00
Processing of Petroleum and Gas Deposits

211



c. litroftelstvo I Organizatsla Gornykii
Predpi latiI 1 4.00

Building and Organization of Mining
Enterprises

Riarabotl Mestorothdenli Tverdykh
Poiezrykh Iskopacraykh 12 5.00

Tcchnology of Ancillary Processes for
Hanodling Hard Mineral1 ReoxrcesI

C. ?ckhnologla Omiovnykh Protsessov
Razrabotkl Meucorozibderli Tverdykh
Iskopkeuiykh 12 12.00

iTechnology of I34kzlc Proce ses for Handling
Hard Mineral Resources

13. xhirnia 24 42.0(
Chemistry
a. A liitichakaia XhimLa, Obarudavanic

Laboratorii 24 116.00
Analytical Chemistry, Laboratory Equipment

b. KhiwJA i Pererabotka Drevesiny, Goriuchlkh
laiwpaenykh i Prlrodnykh Gazov 24 12.00

Chemistry "n Processing of Wood, Minerals,
and Naturia Gas

c. 10,mim i Tekhnologia Vyaokomolekullarnykh
Soedinenil 24 56.00

Chemistry and Te~chnology of High Mole-
cular Weight Compounds

d. lhilmia I Tekhnologia Placbevykh Produirtov,
Poverkhaostnoakivnykh Materialov i
Duuhlatykh, Vescbestv 24 24.00

Chemistry and Techncogy of rood Products,
Surface Active Materials and Aromatic
Substances

e. Karrozia. i Zaschita Ot Korrozik 24 7. 00
Corrosion and Corrosion Protection

f. Obschie Voprosy Khimnii. Fizicheakaia
Ihli.V Neorganicheskaa Khimix. 24 58. 00

General ruiems of Chemistry. Physical
Chemistry. Inorganic Chemistry

g. Obschie Voprosy Khlmicheskol Tekhnologii 24 18.100
General Problems of Chemical Technology

h. Organicheskala Khlmia 24 72. 00
Organic Chemistry

i. Silikatnye Materialy 24 12. 00
Silicon Materials

1Tekhnologia Neorganichesklkh Veschestv 24 16. 00
Technology of inorganic Substances

k. Tekhnologla Organichesklkh Veschestv 24 34.00
Technology of Organic Substances

14, Kibernettka 12 25.00
Cybernetics
a. Teoria Veroiatnostel 1 Mate matiche skala
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Statistika. Teoreticheskaia Kibernetika 12 12. 00
Probability Theory and Mathematical

b. TL'khncheskaia Kibernetika 12 10. 00
Tec.hnical Cybtinetics

15. Legkaia Proimyshiennost 12 19. 00
Light Industry
a. Machiny I Oborudovanie Dlia Tekstilnoi

Proiythlennoti, 12 8.00
Machinery and Equipment for the Textile

Industry
b. Tekhaologta i Oranlaatsia Teksttlnago

Proizvodstva 12 4.00
Technology and Organtaationi of the Textile,

Industry
c. Trikotazihnaia, Shveinala I Koahevenno-

Obuvnaia Prornyshlennost 12 6.0on
Knitting, Sewing, Leater and Footwear

Industry

16. Matematika 12 50.00
Mathematics
a. Mate matichesil Anuiiz 12 16. 00

Mathematical Analysis
b. Obschie Voprosy Maternatiki. Mate matiche skaia

Logiki. Teoria Chisel. Algebra. Topologia
Geometria 12 12.00

General Mathematics Problems. Mathe mat -
ical Logic. Theory of Numbers. Algebra.
Topology. Geometry

c. Teoria Veroiatnostei i Mate matiche simaa
Statistika. Teoreticheskala Klbernetika 12 12. 00

Theory of Probability and Mathematical
Statistics. Theoretical Cybernetics.

17. Mekhanika 12 56.00
Mechanics
a. Gidromekhanika 12 24.00O

Hydrornechanics
b. Mekhanlka Tverdykh Deforiruemykh 12 16.0

Mechanics of the Deformation of Solids
c. Obs'chie Vopromy Mekhaniki. Obschata

Mekhanika 12 4.00
Genera. Problems of Mechanics. General

Mechanics

18. Metailurgiya 12 57.00
Metallurgy
a. Metallovedenie i Termicheskala Obrabotka 12 19. DO

b.Metallurgy and Thermal Metal Working
b.Metailurgicheskala Tepotekdwika, Kontrolno-

Izmeritelnye Pribory i Avtomatiratuia
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Met~llurifthmkogo P1ro11NdEV - 12 3.00
Metaklurgical Thar mo -Technology, Countrol

and Automiation of Mets.lurgical Produactio
. eI-1r-Ma Tvetn,,'N+ 1 IRadh-kh Mejallo 12 9.00
Metaliurgy of Non-Narru and Rare, Metal

d. PA-lsvotvo Ch1uguns I Stall 12 0.00
Produo fCasiqns e owSoo

fTeoria MetallurgicheaMMk Protaeeoy 2 o
Theory of Mstallurzgtcal Processe

S. Telthnichuuidi Ana",a v Metallurgil 17 3.00
Tachnic,.1 Anayuis in Metallurgy

10. Proznyshlannyt Transport 12 14.00
tn*x Transport
A. Mekhanizatsla I Avtoniatt4tam Pagruxochno-

Rruzochylh Habo Na Prox1ymManfom 30
rnusporte 2 30

Mechanizato and Automationo 014vlodn
andUtldin inIndetra~lTransport

b. Podiaemno-Tranuportaoe Maskinostrasen 12 8. 00

Hoiltlg-Transport Machine Constructiou
c. Transportace Ihocizavo PromyslflnyjU

20. Radlotekhnft 12 38.00
11adotecbnology
a. R adotsakL (Azvtenny. Volt wYody.

Ob'enmnye Rezouatory. Kvrazlol*1chwoski.
Ustroistva) 12 5.00

Radlotechnology (Anua. VnIume Raotx-
ators, Quai-optical Instruments)

b. Ruatekblua (Priemali. Usilitelt.
Preorazovateti Cla~cky, Generatory.
Perediuschie Ustroista. KuantaviUt
Ra1tentkm1) 12 10.00

Radtoteclunology (Receivers. Amplifers.
Transformer Elemmnta. Trnsmitting
Facilities. Quantum Radioteclhioogy)

c. Radiotekbiib MMloveschLnie. ElektrmWakuuia
ZvukoaAs. Tektaiologia Prt zvod~va
Appamrtural 12 8.00

Radlotecuxology (1LAdio Broadcasting. Elec-
troacouSatCS. Souznd Recording. TechnolWg
of Aparatus Production)

d.RadxotedlaM obatsa. Radonavigats.

Televidenie. Impulsala Tekhnika) 12 8. 00
eRdoelthnP (Teoretlcheui~ia Radiltnhzilt.



Rzdioxviat, R&U~oporwki. Ruadloitmerenis) 12 6. 00Ra41oecbnoiogy (Theoretical Ra~otechaiy.Radio Commuawdeo. pojmpa,q.

21. Tekaaologia M&AaLmoroia, 13 66.00
Tectinogy of MActdzw Construction
a. TekhaoogiA i Oboruadovaitv

D~rierobrsbstyua~uecbqo Prolzvr4*,wu.

b. Tekhtolo" I rObvrudovanie IUsa~cbAw

KUS~thaosummmchow roif~do" 12 60

TechoIagy aW Equipment o h ogn

and Manpo 12 18.0

c. Oahoi.t i oriiheee Vot~o

Tecnorlog and Equipment of the Founor

d. Tekbooghla b~vkie W 1C Markthietibd ocao

Promshlonziog 12 3.00
Tbro techy nd oglalpen fr ActrImblof in

M .Tplovy.er ekioaaiai 12 6.00

WTberwTreneprtc
a. At~omn*ektrl.s 12 12.00

b. cea Pown~cer Ektatns IR~r~n
b. ofAye UawwoIvoz opkotyke 12 4.00
Tecil Statioado Wand rejatmeont

FlObche ipToeihsd orx

Top~rgtli. olonw~e~a,213,0

Geea n hoeia rbeso



r Vadnyp PNreviki Puti i Piorty 12 no ~
Water Travel, Waterway@ and Ports

24, VoadA&"syi Transport 12 14. 00
Air r1ranopman~

aAvatroonle 12 e. 00
Airplane Constuction

b, Orgn,.aaI Vosikuawykh Persvuauk
Oboruoynlt Aeroportov 12 4.00

Organization of Air 'ranwurt and twe out-

u. T~khnlcta&kLia Ekapluatatala, I Hemont
Samoletov, Vortaletay I Druglkh
Latawlykh App"SMra 12 3.00

Technical Mainterance and Repair of Air-
pit"&, Hellco.rx, and otber Flying

25. Zbeletnodorozhuyi Transport 12 20. 00
RAUroad Tram qrtaton
a. Avtoniatiks, Teleuiakhanika i 9Jviz NIL

Zhel~znyM Dorg1k is 3.00

ca&loa on Railroads
b. Ekapluatatmia Zheleznykh Dorog 12 3.00

Raliroad Utilization
c. Lokomotivostroenle i Vagonostroenle 12 5. 00

L~ocomnotive and Rairoad Car Constrction
d. Strottelstvo Zhuleznykhi Dorog. Put I Putevoe

KbozlalftVO 12 4.00
Railway Congtructlon. Roads and Road

Economy
o. Teidulchaskaia Ekupluatat"l Podvishnogo

Softva I Tuiga Poetdoy 12 3.00
Technical Niaintenance of Rolling Stock and

Freight Trains

*Transltion !3y author,
Source: Four Continent Book Corp. Periodicals of tbf* U2M1 and

Referativriye Zhurnaiy 1967. Ye; York, pp.F W~i

Table 8 B
Seprately Issued Volumies of "Referatv-ny? ZhurrAi"

Noof U.Sa
Issues Price

1.Aitronoia* 12 $16.00
Astronom~y

2. Avlationnye i Rtaketnye DvigAtel 12 6.00
Aviation and Rocket Engines
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3. Biologichesala llzi 34 80, DO1

4. Dvigatell Vnutreomego Sgorania 12 9 00
Internal Comibustionis Enagines

5. Farna.akaloiia, Xhi mte rapytiche aide
Srtedstwa Tokalk4ooga 12 24.00

Pharmacoloy Chrnotrapeutical Means of 1

7. ftKiatehnlm12 7.00O

B.Godxa12 '7.00

9. Gornye Mashlny 12 70
Mining Machinery

10. sledovanle Koamicheakogo Prostranutva 12 12.0-0
pa-t -h o the Commic State

11. 10himicheskoe. i 1iolodihnue Mashinostroenie 12 17.00
Chemical and Refrigirant Machine Construction

12. Kommunalnoe, Bytovoe i Torgovoe Oburudovaniv 12 8. 00
Communal, Home and Biineals Equipment

13. KXouosroenle 12 3.00
Boller Construction

14. Lewvecenie t Leaovodstvo 12 6. 00
!2,-rest Science and Forestry

15. Mashinostrottelnye Materialy, Kanstruktsii i
Radcbet Dotalei Mae.1n. Gidruprivod 1 19. 00

Machine Construction Materials, Construction
and j~etail Machine D~esign

18, Medituinakala Geografia 12 6. 00
Medical Geography

17. Metrologia I Anweriteinala Tekhnika 12 28. 00
Metrology and Meavurement Technique

18 Nasomstroenie t Kompressorostroenie 12 5.00
Internal and Externa Pressure Conistruction

19. Nauchnala I Tekhaicheslaka Informataia 6 8. 00
Scientific and Techn~ical Information

20. Oboruclovariie Pisch !voi Promyshleruiouti 12 11. 00
outfitting of t Food Industry

21. Obachie Voprosy Patologii. Onkologia 12 21. 00
General Problems of Pathology and Oncology

22. OrgrAnizaft ia Upravienla Promyshlensiostiu
Organization of Administration in hidtintry
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23. PochvflvIdefl i Agr'ikId'nla 12 7. 00
Social S'Monce and Agricultural Chemistry

24, Haketosltroeni. 12 8.00
RAuck±'t TchziInauy

25. PAstenlevodgvo 24 20.00
PLaznt 5?vI~uc

38. trolteinye i DorothyrA Ma&WziY 12 6. 00
IAuing and Road Machines

TechwoI7and Equimn fo eN.ar 0* u0Ppr

8. 9vrks

29. Trakiory I Sc sko~boz. Msbly i Oriadia 12 33. 00
'Tractors mnd Farm Machines anImlmet

30. Trabopraoodny Transport 12 5.00
Tuabe Transuport

1.Turtisine 12u Cucjo
!. urbimonmtr12 4. co

321 Voprosy Takhoichaskago, Progrevs, I
Organizatell Prolxvodetva v
Masinostroemnu 12 8.00

ProI@IaAs. t4 Tec~1cal Progress and
Orp~azatUo of ProdcUoi, 41 MachivA
Conistruction

33. Vzamode.1tvie Raznykli Vidov Trsansporta
i K ntsineraye Perevoski 12 5. 00

1iiteractioz of Various Types of Trans-
port aM the Ehpnent. of Contain a

34. Zhivotiiovodatva. Vetertuaris, 12 14.00
Animal Husband y - Veterinary Medicine

35. Vadernye Reahkory 12 4.00
Nuclea~r Reactors

STraunslation by author

Source: The Four Continent Book Corp Periodicals of the US and

Referativaye Zhurnaly 1"7. Nw ToIM, pp. 485.
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Nugi-V~.,gi Table 9A I
-- ~ ~ ~ " D. .. ~ iUedM'(VATI SubjectP~'!~(DOI) Modified)

Percent-Subject Field and Group No, of t VI-

.. ... ='=e " -m c 187 2 .-41

02 Arou,-tic. 14 1803 A, rem 't 142 Al. 82
04 Aircrndt gktntrumenttton 390" Air ftcgltje .05 j

0; Agrclture Is oriu~~
01 Agritcltural Chwmlstry is .23
03 Agricultural Engineering 7
04 Agrceormy and Horticulture 81
05 Animal Husb~ndry 8l 13
06 ftreetry 4 O103 Astrc,= aynd Astrophysics 52 .0

01 Astronomy 52 .6702 Adtrophyic s  7 ,0

04 Atmospheric Scnlce a 13 .170 1 A t : Or e r ic P hy sics l 23.1
02 Meteoroloy 17 .12

05 iw h viortm and F oca Scienn e 24 . 22
01 Ad6 stratun and Management 15 .102 Documenttn aWl Informain 1

Technology 
4603 Economics 52 .59

04 History, Law, a2 political Science 7 .67

11Scilgy5.04

05 HUMAJI fators Fnering 3 0

06 Huini itie 1 . 14
07 Lin3 " sitex 2 .03708 Man-,4achtae Rel&omg is .03
09 Persomel Selection, Tral in~g and.2

Evaluation 10 .13
1O Psychology (Individual and Group

B~efavior) 2

03 Sociology 44 .5
06 Biological and Medical Scence ..001 sochemitry ast.i

02 Bloe~intering 
.299

08 Biology 2 .3704 Bionics 4 .57
05 Clinical Med/Clne .042 7
06 Environmental Biology 214 27
07 Escape, Restcue, and Survival 18 '2
08 FOW 1 .01
09 Hygiene 32 .4110Wutil4 .0510 tndustrial (OccupatlORI) Medicine 4 05I1 Life support 2 .03
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12 Mcilca1 and Ui Equipment and is 19
Jupplies

13 Microbiology 6 .08
15 Pharmacology 149I4
It Phystolofy 17 .22
17 Protective Equipment 3 04
18 Radlobiology 37 .40

19 Stress Physiology 2 .03
20 Toicology 4 .05

07 Chemistry 271 3.49
0i Chemical Engineerin 38 .404

02 Inorganic Chemistry 9 I"
03 Organic Chemistry 0 .54
04 F-hysical Cemistry 6 .08
05 Radio and Radiation Chemistry 18 21

08 Earth Sciences and Oceanography 28 .-.601 B44hugivil ,-"-'n~jtr*hy 17 .22

02 Cartography 5 06
03 Dynamic Oceanography 5 06
04 Geocheni Ary 1 .01
05 Geodesy 3 .04
06 Geography 5 06
07 Geology and Mineralogy 12 1
00 Hydrol gy and Limnology 1 01
09 Mining Engineering 40 .51
11 Seismology 3 .04

09 Electronics and Electrical Engineering 255 3. 28
01 Componeaits 274 3.53
02 Computers 197 2. 54
03 Electronic and Electrical Lngineering 256 3. 30
04 Information Theory 5 .06
05 &bsystemn 93 1.20
06 Tel 'metry 10 .13

10 Energy Conversion (Non-Prepulsive) 9 .12
01 Con.versi.n Techniques 17 .22
02 Poaer Sources 22 .28
03 Energy Storage 19 .24

11 Materials 62 .80
01 Adhesives azd Seals 16 .21
02 Ceramics, Refractories, and Glasses 114 1. 47
03 Coatings, Colorants, and Finishes 57 .73
04 Composite Materials 6 .08
05 Fibers and Textiles 40 .51
06 Mctailurgy Pnd Metaliography 259 3. 33
07 Miscellax.eous Materials 8 .10
08 Oils, Lubricants, ard Hydraulic Fluids 100 1.2
09 Plastics 71 .91
10 Rubbers 38 .49
'1 Solve-ts, Cleaners and Abrasives 26 .33
12 Wnod and Paper Products 32 .41

12 Mathematical Sciences 23 .10

01 Mathem.,ics and Statistics 3 .04
02 Operations Research 10 .13
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13 Mechanical, Industrial, Civil, and M'-i;,
Engineering .50 4.51
01 Air Conditioning, Hea4Ing, Lighting,

and Ventflating 5 48
02 Civil Engineering 98 1. 26
03 Construction Equipment, Materials

,i uplpies 1 .01
04 Containers nd Packaging 11 14
05 Couplings, Fasteners, and Joints 15 .19
06 Gr_ind Tran-s4,rDttiwn E-qpment 97 .12

07 Hydraulic and Pneumatic Equipment 46 .59
08 Industrial Processes 78 1.00
09 Machinery and Tools JA7 1.89
10 Marine Engineering 52 67
11 Pumps, Filters, Pipes. Tubing and

V a 1 4C .89
12 Safety Engineering 16 .21
13 Structural Engineering 9 .12

14 Methods and Equipment 7 .09
01 Cost Effectiveness 58 .75
02 Laboratories, Test Facilities, and

Test Equipment 83 1.07
03 Recording Devices 14 .18
04 Reliability 14 .18
05 Reprography 81 1.04

15 Military Sciences 17 .22
03 Defense 13 .17
05 Logistics 3 .04
07 Operations, Strategy, and Tactics 4 .05

16 Missile Technology 81 1.04
01 Missile Launching and Ground

Support 10 .13
02 MissIle Trajectories 4 .05
03 Missile Warheads and hItzeb 1 .01
04 Missiles 25 .32

17 Navigation, Communication" . 'ection
and Countermoasures 148 1. 91
01 Acoustic Deiection 6 .08
02 Communications 153 1.97
04 Electromagnetic and Acoustic

Countpr measures 4 .05
05 Infrared aul Ultravi.let Detection 13 17
07 Navigation and Guidance 42 .54
08 Optical Detection 12 15
09 Radar Detection 6 .08
10 Seismic Detection 8 . 1O

18 Nuclear Science =n Technology 183 2. 36
02 Isotopes 8 .10
03 Nuclear Explosions 8 . 10
04 Nuclear Instrumentation 19 .24

06 Radiation Shielding and Protection 12 . 15
07 Radioactive Wastes and Fission

Products 5 .06
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08 Radioactivity 9 .12
09 Reactor Engineering and Operation 1 .01
10 Reacto:r Materials 17 .22
12 Reactors (Power) 6 .08

19 Ordnance 39 ,50
01 Ammun.tion, Explosives, and

Pyrotechncs a0 .26 -
03 LombA Vehicles 8 .1004 Explosion*, Ballistics, and .

05 Fire Control and Bombin.
vte ms 3 .04

0o 0uns 1 .01
07 Rockets 1 .01

20 Physics 173 2. 301 Acoustics 3 .30
03 Electricity and Magnetism 11 .14

04 Fluid Mechanics 0 .26
05 Masers and LaEers 14 1
06 Optics 26 .33

07 Particle Accelerators 14 .18
08 Par cle Physics 2 32
09 Plasau Physics 14 .1
11 Solid Mechanics 0 .
12 Solid 1ta2e Physics 7 09
13 Ther o ynamics 16 .21
14 Wave Propation 4 .05

21 P~rolsion and Fuels 36 .46
01 Air-Breathing Engines 3 .04

02 Combustion a0 Ignition 18 .2
03 Electric Propulsion 2 .03
04 Fuels 49 .63
05 Jet and Gas Turbine Engines 14 .18

06 Nuclea Propulsion 8 10
07 Reciprocating Engines 3 04
08 Rocket Motors and Engines 39 .50
09 Rocket Propellants 34 44

22 Space Technology 260 3. 35
01 Astronautics 3 .04
02 Spacecraft 6 .08
03 Spacecraft Trajectories and Reentry 6 .08
04 Spacecraft Launch Vehicles and Ground

Support 2 .03
25 Science 132 1.70
26 Technology 119 ..53
29 General 545 '7.02

Tota 7, ?,66 (a )  100

()Excludes subject analysis for '.83 private/official recipients.
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Table 1 A -y & tNo-FT I U. . RFclpfen a, by te

Sates Recipients Percent

75 0.94
Alaab 8 0.10
Arisom 64 0,81
ArkanMs 14 0.18C~llon : 2, 2 16, 8
Colorsdo 105 1.33
Connecticut 213 2.8
L-- warek 70 0.3
Die. of Col. 210 3.64
Plljrid 134 1,.6
Georgia ~1301iwll 13 0. 16
Idaho 11 0.14
Illinois 300 4,91

Iowa 49 0.02
Kanss 61 0.77
Kentucky 46 0.58
L,ou s&na 46 0.58
Maine, 12 0.15
Marylkad 237 2 98
Masumchusetts 574 7. 22
Michi gan 271 3.41
Minnesota 126 1.50
Missisippi 19 0.24
Mise"I 98 1.23
Montana 5 0.06
Nebraaka 13 0.16
Nevadk 19 0. 24
New Hfmpahlre 24 3.30
New Jersey 435 5. 4'1
New Mexico 50 0.63
New York 1,016 12.78
North Carolina 82 1.03
North Dakota 4 0.05
Ohio 423 5.31
Oklahoma 74 0.93
Oregon 40 0.50
Pennsylvaa 553 6.96Rhode Island 21 0. 26
South Carolina 21 0. 26
South Dakota 9 0.11
Tenauee 79 O,.99

Tes262 3,.30tOah 30 O,.38
Vermoat 11 0. 14

Wahntn83 1, 04
West Virginia 34 Q. 43
Wisconain 122 IL 53
Wyoming 4 0. 05

TOtal 7, 049 100
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"tabl I1A

R & D Contracts, by &ate
( cal Yar 1964)

CaUfornia 4, 172. 4
ldAXM1ChU*Kt 20, 095.8Now York 17, 753.8

Illinois 12, 409. 5
Pnnsylvania 10,113.7
Texas 3, 7135 2
Maryland . 08.9
New Jersay 3, 547.
Rhode Island 3,085.6
North Caroli , 2, 670. 4
Michipn 2, 584. 1
Filt.rift 2 ,t3. 8
Ohio Z, 157. 7
Disrict of Columbia 2148.0
Wisconsin 1,677.2
Wahinon 1629.5
Connecticut 10575.8

IndIAM 1,536.7
Minnesota 1,373.9
Alaska 1,350.9
Iowa 1,150. 1
Georgia 1,131.9
Virginia 1, 047. 7
Oregon 824.6
Missouri 753.2
New Mexico 680.9
Colorado 590. 1
Louisiana 536.9
Utah 489.2
Oklahon 435.2
Arizona 415.0
New Hampshire 322. 9
Teanessee 284. 1
Kansas 282.1
Hawaii 247.8
Kentucky 243.0
Delaware 231.2
Mlasisaippi 131.2
South Carolina 112. 1
Vermont 80.7
Montana 57.6
Alahama 41.0
Nebraska 21.0
Idaho 18. 1
South Dakota 17.0
Wes Virginia 9.9
Main 5.8
Arkanss 0

229



Novmda 0
Wyom4h 0
No i Da- 0

r--me U. & Con~res. Sete. Committee on Labor an Public

Wluarzs. tbcommotts on Zwplormer ad =UVamar.
YFd o eral Remarch and DovtoeI !! Policiesan55 _ ,4 t/ Y.r NOmrItgS R , Co,.,

Ii, Se-a. 74&-X a. 4.- T. a. ,10, ad July 22, 16.
Wahgingutm, D.C., U. & GovL PriLt. OXL, 1961, p. 446.

T£bl* 14 A

G'matruphic Disributun Of Scienists Lod Eri4rerm

Cotrwdd4 s e#04ts

Percent Percent of
Number of ToW~a Labor F'orce

1"bournds

All Stae 1.75.0 100,0 1.8

Alabauw 14.0 1.1 1.2
AIask 1.7 0.1 1.7
Arizoma 8.1 0.6 1.8
Arkina 3,8 0.3 0.6
Caulifornia 172.8 13.6 2.7
Colorado 16.7 1.3 2.5
Cosn cticut 27.7 2.2 t. 6
Delavri 8.2 0.6 4.6
D1strict of Columbla 15.9 1.4 4.6
Florida 23.0 1.8 1.2
Georgia 15.3 1.2 1.0
Halmi 2. 6 0.2 0.9
Idaho 3.0 0.2 1.2
ILlinois 75.7 6.0 1.9
Inian 29.0 2.3 1.0
Im 11.1 0.0 1.0

m 14.5 1,1 1.7
Kentucky 9.3 0.7 0.9
o'miaa 15.0 1.2 1.4

Main 3.4 0.3 1.0
Maryland 38.0 3.0 3.1
Maemach tts 50.3 3.9 2.3
Michigan 58.6 4.6 2.0
Minnesota 20.1 1.6 1.6
Mississippi 5.2 0.4 0.7
Missouri 23.0 1.8 1.4
Montana 3.5 0.3 1.4
Nebrasa 5.2 0.4 0.9
Nevada 1.1 0.1 1,4
New lanmp1kre 3.4 0.3 1.4
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New Jersy 63.0 5.4 .7
S Now York 138. 8 10. 9 x. 0

North Caroltnm 13. 7 1. 1 0.4
North DeamtW 1,7 O0'1 Os

Ohio 76. 2 5.8 1. f
OkLAhom& 14.6 1.1 1.7
Oregon 10.7 0.8 1.6P~ennsylyania 7, 3 6,1 1.8
Rhode I&land 4.7 0.4 1.3
South Carolina 6.0 0,5 0.7
SoLb Deka 1.7 0.1 0.7
Tennessee 16.3 1.3 1.3
Trae 59.9 4.7 1.7

thh85 0.7 2,7
Vermont 1.7 0.1 1.2
Virginia 2.Z 1.0 1.6
Waahingtn 27.7 1.2 2.5
West Virglnia 7.6 0.6 1.3
Wiconsin 23.5 1,8 1.5
Wyoming 3.0 0.2 2.3

Source: U. S. Congrtus. House. Select Committee on Government
Research. Statt &lcal Review of Research and Development.
Reprt, 8sth Cong., In %a& (House Report 1340; Study
No. IX). WasningtrA, D.C., U. S. Govt. Print. OMf, 194,
p. 194.
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Table 19A

Na-Federal U. & R~cIp4.ntv, btRelga

SAte Recipients Percent

Maine 12 0.15

New Hampshire 2A 0.30
Varulw 0.14
Massachuettra 574 7,21
Rhode Island 21 0.
conncticut 213 t 8

Middle Atlantic 2,004 25.21
Nev York 1, old 1t 71
New Jerany 435 5.47
PenylvanIa 553 6. 6

Ealt North Central 1, 385 17. 43
Ohio 422 5.31
Indiana 180 227
Illinois 30 4.91
Michian 271 3.41
Wimconsin 132 1.53

Went North Central 360 4.53
Minnesota 128 1.59
Iowa 49 0.62
Missouri 98 1.23
North Dakota 4 0.05
South Dakota 9 0.11
Nebraska 13 0.16
Uansas 61 0.77

Soth AUanUc 1,035 13.02
Delaware 70 0 88
Maryland 37 2.98
Disrict o Columbia 210 2.54
Virgni 1" 2,47
Welt Virginia 34 0.45
North Carolina 82 1.03
South Carolina 21 0.26
GeorgIa 51 0.64
Florida 134 1.69

East South Central 219 2.75
Kentucky 46 0.58
Tennessee 79 0.99
Alabama 75 0.94
Mississippi 19 0.24

We t South Ceptral 396 4.99
Arkansas 14 0.18
Louisana 46 0.58
Oklahoma 74 0.93
Texas 262 3.30
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Mowntain 222 84

Mwanta 5 0.06
Idtho it 0.14
Wyoming 4 0.0*0
Colorado 106 1.33
Now Mexico so 0.63

U'tahu 30 0, 38
Ne'cadt 19 0, 24

Pacific 1,40 17.68
Washington 83 1.0.4
Oregon 40 0.50

Ctufornia , 2t2 1.
Hawai 13 0.16
Ala"A 8 0.10

Table 20 A
Non-Pedaral U. & Recipients, Average Number of Copies Received

No. of Recipients
No. of Copies NS TAB UML -- 'TouT Percent

1 8V. a 58.5 9e.8
1103 1094 2026 4223 80.7

2 5.6 18.0 2,2
71 338 47 454 8.7

3 1.5 11.7 0,5
is 220 11 250 4.8

4 1.3 :.2 0.2
16 41 5 62 1,2

5 1.0 1.2 0.1
12 23 3 38 0.7

6 0.3 1.7 0.0
4 31 1 36 0,7

7 0.1 0.4
1 7 8 0.2

8 0.2 0.4

3 8 11 0.2

9 0.1 0.3
1 5 6 0.1

10-100 2. 2 5.6
27 104 131 2.5

Over 100 0.4 0.1
5 2 7 0.1

TOWl 12362 1871 2098 5231 9
Percent based on column sum.
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Table 21A f
Number of Co&*-, NEA. TAb, 0,i5T, by Exate

State COvTes Percent

Alabma 09 0.61
Alaska 9 0.08
Arisona 80 0,71
Arkansas 14 0,12
C&llWornia 2401 21. 37
Colorado 124 1.10
Cocnecticut 207 2.38
Delaware of 0161
Diet. of Col. 150 1. 33
Florida 104 1.46
Georgia 75 0.67
Hawai 9 0.08
Idaho 46 0.41
Illinois 70e 6.28
Indiana 165 1.47
Iowa 94 0.84
Kansas 57 0.51
Kentucky 41 0.36
L^UsLana 41 0.35
Maine 6 0.05
Maryland 90 2.65
Massachaetts 689 6. 13
Mlichl a. 253 2.25
Minmbota 1"9 1.77
Misaimaui 18 0.14
Miaouri 82 0.72
Montama 3 0.03
Nebraska 9 0.08
Nevada 20 0.18
Nev HampshIre 21 0.19
New Jersey 520 4.63
New Mexico 106 0.94
New York 1523 13.55
North Carolina 72 0.64
North Dakota 3 0.03
Ohio 57b 5.14
Okahoma 61 0.54
Oregon 45 0.40
Pen rylania C62 5.89
Rhode Island 18 0.16
South Carolina 29 0.26
South Dakota 4 0.04
Tennessee 433 3.85
Texas 272 2.42
Utah 32 0.28
Vermont 9 0.08

242



~W t i rnia2603
127a 1.1,

Toa 1243 100. 00

243



CD w In 4 I

N I ,-e I I #~ 6 IN I4vi .4lNic i N -4 4 4

4)

U,

0 4t b V ) 0 n t - O0 0140 O)4v q g q 
0 

O D

z pI

e z
4)4

CO C Cq0 COt- Ir m v * f V .4 3 U

wo 4 J C ; . ; 0 ; C Li' iv

IDI



V! C! 4
1 1C I 1 O d 4 -4 V-4 -4 U C I BI 1 6 41 J 0

mC4 OD-~ t-- U" L4 - Ul) -
.1 6 Bi 6 6 6 il td .1 0i vi

C9 I I 4 B W I-4 1 00 -4 1 I V-i 1 - 4 IN -4 1'r L4P4 ,NC

W4~

UM LO U3 CbV4W )0t N N -d V Cb M04 C* 4q1t00 04 INInc ~

v~tI4~m9.4 -44 -4 ~ 10-N C

m co

-44

400

Qn 93 c

zo 
*

Zzzz z 0o 0 .t 0-5",



I- W~r V"vMnV4 :

"P4

~~~C P40~ u V4I 4 00C t- t- 0 4b

w V- E -U)94C PC -" )a 0C4q hwi 4- D1. lC 9O 4 n 4 4 C q '"i 30 n 'C4 Mj V

A -t

IA

246



lu

U !

wii

cai

14 1"g r 4 V 4 V- r4

247



r-14 -4 -0

-4 $4 lid

1~
t4 94

U .~ 248



II
* cii

0 , u
&"4 C4

4' 
0o

r4eq1

,gi
hj~jff



1-0~

Fq

aa

'A

" InI0...0 P
vs a

25



i44 a

ILID

I SA

InI

I 251



"40 4 I"
L- w w L

I ~1Q *04

44.

(.4C -1',m

ON% UN W ol
..a ot-t .t -m 0

"On SVv &4D 2VV# % e

~~252



1as W 4

Iw .
I0

40-

541

(U .O

El00 
IV-

emtj a)

40 0

it3 jVj)A 1 Tr q1w.

U)U5 UU3V G
04



oou

4-4

ft U

25.2



IC
qr cc v

I I *

3 3;

.A 1

'-4 

I W

c c c c O D c

do co to

Go 4
C% C

255U



Table 25 A
Funds for R &D Performance, by Indsry, 1964

IndUb~rY (Thousands of lWolars)
Total Percent

Total $13,353 100
Food and kind-red products 135 1. 01
Textiles a" apprel 32 0. 28
Lumber, wood products and fut-ulture 11 0.08
Paper ad &llied products 73 0.55
Chemicalsn and allied products 1, 284 9. 62

Xndustriw chemicals 856 6.41
Drugs and medicines 235 1.76
Wtier chem~icals 103 1. 45

Petroleum refiningadetcin33 2. 52
Rubber producte' 150 1.12
Stone, clay and glass products 133 1.06
Prim-ary metals 191 1.43

Primary ferrous productai 113 0. 85
Nonferrous and other metal products 78 0. 58
F~ibricated metal products 152 1. IA1

Machinery 1,028 7.70
Electrical equipment and comrxaunication 2, 635 19. 73

Communication equipment and
electronic components 1, 480 11. 08

Other electrical equipment 1,154 8. 64
Motor vehicles and other transpoirtation

equipment 1,189 8.90
Aircraft and missiles 5,097 38. 17
Professional and scientiic instruments 483 3. 62

Scientific and mechanical measuring
instruments 210 1.57

Optical, surgical, photographic, and
other instrumenis 273 2.04

Other manufacturing industries 96 0. 72
Nonmanulacturing indut*.ries 328 2. 46

Source: U. S. National Science Foundation. Basic Researck Aple4
Research, and Development in Industy ~IOU(NSF 55'29
Washington, D. C., U. S. Govt. Print. Off., 19H6, p. 21.
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Table 27 A

Edge&a-
tinai/ me and

States Total Idustrial Noppro(lt Local Govt. Private
Alabama I I --
Alaska ---

Arizo3 1 2
Arkanm - -C".,lff 13 12 - -

Colorado 2 2 - -

Cowiecticut 5 5 - -

Delaware - -

Dist. of CoL 2 2 - -

Florida 3 2 1 - -

Georgia ....
Hawaii...
Idaho 1 - - 1 -

Illinois 5 - - -
Indiana 3 3 - - -

Iowa - -..
Kansas- ---

Kentucky 1 1 - - -
Lo a - - -. ...

Maine ----

Maryland 4 1 3 -

Mausachusetts 10 9 1 - -

Michigan 6 5 - 1
Minnesota 1 - 1 - -

Mss ssippi - ..
Missouri 2 - 2
Montana - -
Nebraska - ..
Nevada - ..
New Hampshire - -

New Jersey 12 11 1
New Mexico - - - --

New York 20 16 2 1
North Carolina 1 1 - -

North Dakota - - -

Ohio 6 5 - 1
Oklahoma - -- -

Oregon I 1 - -
Pemsylvania 7 4 3 -
Rhode Island - - -
South Carolina - - - -
Sonth Dakota - - - -
Tennessee 3 - 2 1
Texas 6 6 - -

Utah - - - -

Vermont - - -
Virginia 3 1 - 1
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WetVirginia ----

Wisconsin I I ---

Totol 125 91 is6

F Table 28 A

rederl R~c*mts on-Miliary), by Service and Ageacy

NSA STAR TAB USGRDR Total
Arms Contral & Disarmament

Agency - I I - 2
Atomic Energy Commission 40 12 4 -5

CvlAeroauics Board - 1 2 - 3

DepL ofAgriculture &11 4 30 12 57

FDet.o Avto Aenc 2o 14 84 5 129
Fedt lera Eduninction&

CWelifare 24 10 43 121
edel ofeJsit ace 2 3 3 1 1

FDeal owe~br Comsin - - 3 - 3

Det.tofntro 25 16 54 14 10

GxetvenetPi Office -

Pousint 2 Hom Finane
Feea ainAgency 2 14 1 5 2

Federate Commce on-
Comission - - I - I

Federal oweCommiessio 3 I I1
Gntioal Servnaic & Space

Ad~tration 1 23 1 5 27

NAinae inc 2o~1n 1
Snecrtite Com Excne Com-

mission I

Ntiona Aeoatc 10 We 1
Amionistatniou It 23 5 1 170

NtnalSenaley Auntot 1 2 3 2 10

Trnessre Vaey utoit 2 3 2 1 05

U.S& Congress. House of
259



Table 28 A -continued

NS STAR TAB USCRDR Total
Reprea.maatives - - "/--

Unitod States Information
Agency I a 2 - 5

Veterans Administration 37 5 24 2 68
Miscellaneous Agencies 3 10 3 - 7

Totals 122 409 2M 70 970
Percent 19.7 42.1 30.8 7.2

Table 29A

Feera1 Hecpients (Nm-Mfttry) - Number of Coples NSA,
TAB, and USGRDR, by Service and Agency

NSA TAB USGRDR Total

Arms Control & Disarmament
Agency - 1 - 1

Atomic Energy Commission 142 46 - 188
Civil Aeronautics Board - 2 - 2
Civil Service Commission - 5 - 5
Dept. of Agriculture 12 30 12 54
Dept. of Commerce 38 75 5 I18
Dept. of Health, Education &

Welfare 34 52 13 99
Dept. of Justice 2 3 1 6
Dept. of Labor - 5 - 5
Dept. of State 2 2 3 7
Dept. of the Interior 28 67 14 109
Executive Office of the President 9 1 7 17
Federal Aviation Agency 3 114 5 122
Federal Communications Com-

mission - 1 I
Federal Deposit Insurance - 1 - 1
Federal Power Commission - I - I
General Servim Administration - 5 - 5
Government Printing Office - 1 - 1
Housing & Home Finance Agency - 1 - 1
Interstate Commerce Commission - 1 - 1
Library of Congress 9 10 17 36
NaUonal Academy of Sciences 3 10 3 16
National Aeronautics & Space

Administration 36 168 5 209
National Science Foundation 2 3 - 5
Secruities & Exchange Com-

mission I - 1
Small Business Administration - 4 - 4
Smithsonian Institution 2 5 2 9
Tennessee Valley Authority 3 3 2 8
Treamiry Dept. 2 2 1 5
U. s. Congress. House of Repre-

sentatives - - -
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United States lInormatiw Agency 1 2 - 3
Veterans AdmzlnatrUon 39 31 2 72
MIscellanew Agencies 3 3 - 6

Total# 370 656 92 1118

Table 30A

Federal Recipients (Military), by Service and State

NSA NSA USGRDR
Bust TAB STAR Off. Sibuor. S9bmer.

Alabama 28 9 4 - 6
Alas .- - -

Arizona 7 2 - 1 1
Arknas 1 - - - -
California 158 42 15 6 14
Colorado 13 8 3 -
Connecticut 5 2 1 2
Delaware - - - - -
Dist. of CoL 252 66 22 4 17
Florida 39 6 2 3 5
Georgia 20 2 1 - 2
Hawaii - - -

Idaho - - -
Illinois 28 6 1 - 1
Indiana 6 2 2 - -

Iowa 1 1 - - -

Kansas 4 - I - 2
Kentucky 7 2 1 - 2
Louisiana 2 - - - 1
Maine - - - -

Maryland 59 18 11 - 12
Massachusetts 33 9 5 2 3
Michigan 10 2 1 - 1
Minnesota I - - -

Missisppi 4 1 1 - 1
Missouri 9 4 1 - I
Montana 1 1 1 1 -

Nebraska 6 2 1 - -

Nevada 1 - -
* New lamplire 4 1 2 - 2

NewJersey 30 9 3 1 3
New Mexico 22 5 4 2 4
New York 91 15 7 2 8
North Carolina 7 3 1 - -

North Dakota 2 - - -

Ohio 204 21 11 5 4
Oklahoma 4 5 - - -
Oregon - - - -

Pennsylvania 61 4 4 1 3
Rhode Island 4 1 - - 2
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Table 30 A - cN
OOWk~ NIIA USaRDR

States TAB OTAR Off. "Pert Ruhscr.
South Carolina 7 1 1 -
South Dakota - -

Temessee 8Texas 67 111 4 7Utah 13 1 1 2
Vermont
Virulnia 71 i 5 2
Walhiigtoo 15 1 2 - $
Weut Virginia - -Wisconsin I
Wyoming 1 --
wlaosii 1 - - - -

Total 1303 283 1z0 33 114|
Percent 70.36 15.28 8.19 6.16

Table 31 A

Federal Recipients (Military) - Number of
Copies, NSA, TAB, and USURDI, by State and brvice

NSA NSASttes TAB Off. Stabsern USGDR
Alabama 37 68 - 10

Alas a - - -
Aritona 7 1 1
Arkansas I - - -
Calllornia 249 35 8 16
Colorado 28 3 - -

Connecticut 6 - 2
Delaware - - -
Dist. of CoL 400 52 5 20
Florida 49 3 3 6
Georgia 22 1 - 2

Hawaii - -
Idaho - -

Illinois 39 1 1udsa8 2-

Iowa I -

Kanas 4 1 -Kentucky 7 1 2
Louisiana 2 ]
Maine . ...-
Maryland 134 23 - 15
Massachusetts 110 8 3 4
Mtchigpn 57 1 - I
Minnesota I - -
Mieatppt 7 1 -1
Missouri 15 1
Montana I I
Nebraska 6 1-
Nevada I -
New Hampshire 7 2 - 2
New Jersey 54 6 5 4
N#.w Mexlco 73 7 2 5
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rh .ock 140 7 L A

North Carolina 7 1

North Dkoa - -
Ohio 231 4 55
Oklahoma 4
Oregon --

Pennylvan a 87 9 1 3
Rhode Island 5 -

South Carolina 9 1 -

South Dekota - - -
Tememee 5 - 2
Teis 81 4 2 7
Uah 15 - 1
Vermont - -
Virginia 118 7 2 6
Waubngtwi 16 2 3
West Virginia - -

Wiscorsin 1
Wyoming - 1

Total 2047 268 39 137

Table 32 A

GPO Depository Libraries, Number of
Libraries and Number of Recipients, by Rate

- Recipients
No. No. of

States Libraries Libraries Percent

Alabama 18 13 72.2
Alask 4 3 75.0
Ari-zona 7 5 71. 4
Arkansas 12 7 58. 3
California 65 45 69.2

Colrd 15 14 93. 3
Connecticut 12 9 75. 0
Delaware 4 3 75. 0
Dist. of Col 20 17 85. 0

} Florida 20 17 85. 0

Georgia 12 6 50.0
e cHawaii 7 4 57. 1Idaho 7 5 71.4

Illinois 39 24 61.5
Indiaa 26 20 76. 9
Iowa 12 6 50. 0
Kanga 12 9 75. 0
Kentucky 14 9 64. 3
LA~dln 17 13 76. 5
Msine 9 6 65.7
Maryland 11 8 72. 7
Massachusetts 22 16 72. 7
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Table 32 A - continued

Nqo. Tto. 0! |

States Libraries Libraries Percent

Michipn 33 20 00.0
Minnesota 17 11 6 L 7
Mississippi 7 a 85.7?
issouri 21 15 G8. 2

Montana 5 4 80.0

Nebrasim 11 6 54.5
Nevada 3 100.0
New Hampshire 5 3 0. 0
New Mexico 5 5 100. 0

New York 57 45 78.9
North Carolina 22 17 77. 3
North Dakota 8 3 37.5
Ohio 37 33 89.2
Oklahoma 16 13 81.2
Oregon 11 11 100.0
Pennsyls ania 37 27 73.0
Rhode Island 7 4 S7. 1
South Carolina 10 5 50.0
South Dakea 9 3 33.3
Tenne see 12 11 91.7
Texab 37 32 86. 5
Utah 7 4 57.1
Vermont 8 4 50.0
Virginia 17 15 88. 2
Washington 14 11 78.6
West Virginia 11 9 81.8
Wisconsin 25 16 64.0
Wyoming 4 2 50.0
Puerto Rico 2 2 -
Canal Zone I I -
American Skmoa I - -
Marianas 1 - -

Totals 854 616

Table 33 A

GPO Depository Library Recipients, by Service and State

States NSA STAP USGRDR

Alabama 12 4 11
Alaska 2 2 2
Arizona 3 4 4
Arkansas 3 1 1
California 40 32 42
Colorado 11 7 10
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Connecticut 8 6 9
Delaware 3 1 2
Dist.. of Col. 3 5 10
lelorlds, 14 13 11
Georgia 6 4 6

WawaiI 4 2 2
Idaho 4 2 3
Illiois 19 19 15
Indiam 17 10 14
Iowa 4 4 5
rAnms a 6 7
K~nW¢ky 53

Louisiana 12 12 12
Maine 4 3 4
Maryland 7 5 3
Massachusetts 15 13 13
Michigan 19 13 16
Min esota 7 6 9
Mississippi 5 4 4
Missouri 10 10 10
Montana 4 3 4
Nebraska 5 4 5
Nevada 3 3 2
New Hampshire 2 3 3
New Jersey 13 11 9
New Mexico 4 3 4
New York 41 31 39
North Carolina 12 12 14
North Dakota 1 2 3
Ohio 30 18 24
Oklahoma 9 10 11
Oregon 8 6 9
Pennsylvania 25 16 19
Rhode Island 2 3 4
South Carolina 4 2 2
Sautb Dakota 3 3 a
Tennessee 9 6 8
Texas 27 28 25
Utah 4 3 3
Vermont 3 2 3
Virginia 11 9 6
Washington 10 8 11

West Virginia 8 6 5
t Wisconsin 14 10 I11

Wyoming 2 2
Puerto Rico I I
Canal Zone I -
American Samoa - -

Mariamas -

Total 502 398 459
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Stntea U. SP.8pondente Percent

Ar4ama 0.5Arkansas 0.4
California 132Z 17. 0
Colorado 9 1, 3

Connecticut 16 2.1
Delaware 4 0.5
Dist, off Col. 16 2.1I

Florida 12 1.5
Georgia 5 0.6
Hawaii--

Idaho 1 0.1
Illinois 41 5.3
Indiana 1I 2.4
Iorwa 5 0. 6
Kanns 5 0o.6

Kentucky 4 0.5
Louisiana f 0.8
Maine 2 0.3
Marylasd 25 3.2

57 7.3
Michigan 32 4.1
Minne MA 14 1.8
MI"", q 1 R 0. 1

Mismourl 13 1.7
1n 0. 1

Neb'aala 1 0. 1
Ne-'aa 1 0.1
New -amphlre 1O,
New Jerkm' 45 5 0
:-e 6 6 0.6

Neow York 82 10. 6
North Crf!aiftu 5 0.8
Noth Daot 1 0.1
Ohio 44 5.7
O"lahoma 5 0.6
Or."-Sn 3 0.4
P lylJ.na 518 7.5

274



Ehndiath d 0.

8oea 1.0I

IVirgliAs Is 2.3fs~at 10 1.31
West VirginIA 3 0A4

Tot 17 100. 0
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Appendix R -Definitions

Applied Renearch Re~search which represents investigation directed
to discove~ry of new scientific knowledge and which has ftecific corn-
raercial. obj.,ctives with respect to either prodiucts or proceumezL

Basic Research - Research which represents original investigation
for the advancement of scientific kaowledgc and which does not have
specific commercial objectives, although It may be in fields of pre-
sent or potential Interest to the inveutigating company.

Company - An organization consisting of one or more establishments
under common ownership or control. This includes all establishments,
subsidiaries, and Affiliates,

Depository - An organization designated to receive, maintain, and
make available to requesters all documents distributed by a par-tic-
ular source, e. g. Government Printing Office (GPO), Atomic Energy
Commission (AEC), etc.

Development, - -Systematic use of scientific knowledge directed toward
the production of useful materials, devices, systems or methods, in-
cluding diesign and development of prototypes and processes.

Educational instituticns - Institutions of higher learning comprising
the following: (1) colleges and universities proper, consisting of col-
leges of liberal arts, schools of arts and sciences, proftssional
schools ouch as iaedicine and engineering, and affiliated research in-
stitutions, hospitals, and like organizations; (2) agricultural experi-
ment stations and associnted schools of agriculture; (3) Federal con-
tract research centers administered by educational institutions.

Expenditures - Payments8 made during a given perlcd, regardless of

when the funds were appropriated.

Gross National Product - TOta national output Of goods and services
at market prices. (GNP differs from "national Inco:ne,"1 mainly in
that GNP includes allowances for depreciation and for indirect taxes,
such as saes and exciae taxes).

Indicative Abstract - Textual notation about document contents, some-
times using words from a controlled vocabulary that are also used
for indexing. Does not summarize contents.

Industrial Organizations - Manufacturing and non-ninufarturing com-
panies, including commercial laboratories and engineering services,
and Federal contract research centers administered by these firms.
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I Informative Abstract Textual suimmary of document contents echo-
ing the viewpoint of tue dcum-ent author, b-ut ai4io * W41udingI
commentAry by peer abstracter.

National Income - Aggreg~ate of earnings by labor and property froto
thle Nation's current production of good: and services. It is the Ru

iresarc nd corpso tryfi t gnis rfssoa o3ei

Nonprofit Institutichis - Priv.4U pliilahropic foundations, nonprofit
academies of science, wuseuvas, zcoolal gardens, botanical gar-
dons, arboretums, and Poderal contraozt research centers administer-.
ed by nonprofit orgazations.

Nunrecipient -An individual, comp~any, or insitituti~n receiving none
of the services of NSA, STAR, TAB, or USGRD-R.

Obligations - Amounts for orders placed, contr'acts awarded, services
received.,& and milar transactions during a given period, regardless
of when the funds were appropriated and when future payment of
money iv required.

Official Distribution - Federal agency gratis di stribution o1 NSA,
STAR, TAB or USGRDR on the basis of the recipieat's official con-
nection with the respective authorizing agency.

Personal Income - Current income received by individuals by unin-
corporated busiaesses, and oy nonprofit Institutions from all sources
net of personal contributions for &ocial insurance.

Proprietary Information - Information to which samne individual, cokm-
pany or Institution has property rights.

Recipient - An individual, departmental unit, institutior or industrial
orpanization on the malliag list to receive one or more copies of any
one of the abstracting and indexing services of NSA, STAR, TAB, or
USGRDR.

Research - Systiematic, intenive study directed toward fuller scien-
tiic knowledge of the subject siudied. Such study covers both basic
and .4pplied research in~ the natural sciences, Including medical sci-
ences and engineering. it does not include design andJ development of
prototypes and pirucesses.

Research and Dev~elopment - RAWi and aplied reseazch in the sci-
ences and engineering and the design and development of prototypes
and processes.

Scientists and Engi.neers - Persons engaged In scientific and en-
gineering work at a level requiring a knowledge of scienceci equiva-
lent at leart to that acquired through completion ol a 4-year college
courw-.
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tte- :5ec'tfPr geographic 10oCatIOnf hOufin* okie or more~ bu.ildings
(usu-'lly having a comnins address) all reachable within easy walking
distanut from one anotiner.

Use,' a - Individuals, compa~~es or institutions that can apply infor-
niatiun in an abstract to thcIr research wori.
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II
Appeftdix C
'..ccipi,rA Qu I&tVvuM.,e Cover Letter

Co1~ii, University in the Vity of New York
New York, N. Y, 10027

Schoni of Library F-in'c Butler Library

Dear Sir.

The -nclosed qucaiornaire, "Ablrac'ing and Indexing Services for
Government-Sponsored Research, " is being mailed to a small, care-
fully selected group of research-orieated organizations and individuals.
As one of those included in our sample, you or your library have no
doubt been receivng one or more of the following services considered
in gur study: NSA (NNucltar Science Abstracts1, STAR (Scientific and
Technical Aerolcc po LeMal Abstracts Bulletin),
URIR (-S. Government Research &- evelopment Reports).

Thr .- .estionnaire is designed to elicit information on user back-
ground a., real use made cf the abstracting and indexing services mail-
e,0 to your orgnization. For the purposes of this study, we seek only
information relating to ihe aervice() circled in red on the first page
of the questionnaire. The primary user of the service should 2nswer
the questionnaire. If you are not the primary user, please forward

this letter and questionnaire to the pers'-n who is the primary user.

If addressed to a library or informatiun center, the questionnaire
should be completed by the librarian or information scientist most

knowledgeable about the use made of the service.

This study is being carried out at the Columbia University School

of Library Service with the support of the Directorate of Information

Sciences, U. S. Air Force Office of Scientific Research (Contract AF-
49(638) 1741). Professcr Maurice F. Tauber of the School of Library

6ervice, Columbia University, is directing this study, which has as
its objective more effective dissemination and utilization of the tech-

nical report literature resulting from government-sponsored researcL

We shall be most grateful if you will complete the enclosed

questionnaire and return it in the self-addressed, stamped envelope.

Negative responses are as significant as positive responses. Since

most questions call for check-off answers, a minimum of your time

(approximately ten minutes) will be required. Please feel assured that

all data supplied will be kept in strict confidence. We seek your co-

operatiou and earnestly hope that you will participate in this research

effort.
Very truly yours,

Irving M. Klempner

Principal Investigator

IMKmgb
Enclosures
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Appendix C

2. Recipient Questionnalre

User Survey
Abstractin wA Indexing Services I

for Government-Sponsored Research

Instructions:

Please note the address on the cover letter. CopIes of one or
more of the following serices are mailed to this address:

ISA (Nuelear Science AbstaCts) 1 ( )

STAR (Scientific and Technical Aerospace Reports) 2

TAB (Teehnical Abstru.t Rullstm) 3

USGRDR (U. & Government Research and Develop-merit Reports) 4

For the pirposes of this study, please confine your replies only
to the service(s) circled in red above. ThI primary user of the ser-
vice(s) should complete tk;.4 questionnaire. U you are not the primary
user of the circled service(s), please forward this letter and ques-
tionnaire to the person who to the primary user. If ttm service is
addressed to and used by a library or Information center, the Ii-
brarian or information scientist most knowledgeable about the use
made of the service should complete the questionnaire. Many thanks
for your cooperationl

1 (9)

Name of person compleung q,-tionnwire Tille

Name of employer

p j --tme_ _ _ o _ _ _ _ _ _

Part 1: Background Information

1. Which of the foliowiug best characterizes your primary activity?
(If several, please check the actvitv, to which you devote most
time. )

1 Pt Rearch and Development (10)
2 Teaching--College or University
3 _ Graduate or Undergraduate study
4 __ LAbrary or Information Service
5 -- Technical iles and Service
6 - Production and Operation
7 Management and Administration

1 - Company or institution offical (President, Vice-
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President, General Manager, Assisant~ Gen- (11)
eral Manager) __

intendent, Assistant Works Manager, Assist-
ant Superintendent)

S _ Research Director (Chief Englrweer, Chief

Chemist, Chief Metallurgist, (C1iwf Physicist)
__ Projeet tWientist o~r Engineer

5 __Foreman, Supervisor, Department Head
5 Ote _uwemn (Pleas specify)_ ___

10 X_ Other (Please specify)___________

2. Which of the following best characterizes your subject specialty?

(It several, please check the specialty to 'which you devote most

I Aeronautics
2 Agriculture
3 Astronomy and Astrophysics
4 Atmospheric Sciencos
5 Behavioral and Social Sciences (Licludes Hunianities)
6 Biological and Medical Sciences
7 Chemistry and Chemical Engineering

8__ Earth Sciences and Oceanography
9 Electronics and Electrical Engineering
0Energy Conversion (non-propulsive)

____ Engineering (Mechanical, industrial, Civil, and Marine)

2 Mahmaia Sci~~enc 13
3 Methods and Equipmenut
4 __Military Science
5 __Missile Technology
a Navigation, Comnmunication, Detection, Countermeasures
1'_ Nuclear Science and Technology
8 __Ordnance

9 __Physics

0 __Propulsion 2nd Fuels
X Spce Technology

Y Other (Please specify)________________
3. Aeyou personally engaged at present in carrying out any re-

march an development (R&D)* activi:y? pes sit

percentage of time that you dievote to rt&D.
I Over 75%

R&D ativiy is defined to include both basic and app) led research in
the sciences and engineering, and design andi development of proto-
types and processes.
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2 5V Z-741,
3 20i -49%
4 1%-19%

D. To the "xet of your knowledge, do-be yvuar comaney* or Institution'
now have contracts for R&D with any of the following? (Please
check all that apply.)

I Atomic Energy Commission (AEC)(i)
2 Department of Defense (Army, Navy, Air Force) (WO)

3 _National Aeronautics and Space Administration (NASAI
4 00mthr Federal agency (Flease apecify)__________
5 None
0 D'ont know

0~. If you personally carry out R&D for %ny of the above agencies,
PLO&** check "W"s that &PplY*

1I_ AEC(I)
2 __DOD

3 _NASA

4 _Nok-e

5 Othe r (Please specify) ________________

7. Does your company or institution conduct in-house or Anternaily
sponsored research and developme~nt?

1I_ Yes 2 __No(I)

0. Does your company or institution perform research and develop-
ment for other private organizations and Institutions?

1I_ Yes 2 __No (29)

9. Were you an author, co-author, or editor of a technicai report
written within the last twelve mnwths?

1I Yes 2 _NO (20)

10, Were you an author, co-author, or editor of a professional paper
puiblished in the journal literature within the last twelve moonths?

1I_ Yes 2 __NO (21)

11, Have you submitted a patent applitation within the last twelve
months?
I _ Yes 2 __No (22)

12. Have any of the scientists or engineers (other than yourself) emi-
ployed by your company or institution published any professional
paper(s) in the journal liter-ature within the last twelve months?

1I Yes 2 _No 3 Don't know (23)

13. Have any of the scientists or engineers (other than yourself)
0 "oCompany" or "institution" is defined as an organization consistin

of one or more establishments undter common ownership or control
This includes all establishments, suabsdaries, anid affiliates.
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employed by your compny or institution submlttcd patcnt appli-
catins within the last twelve month@?

I _ Yes 2 _ No 3 Don't know (24)

14, Please estimate III number of sclentist. and engineers (includesfacul~ty uscudrs) currenly~ emiuyed in your:

1 Company or !nstitution (25)

2Orgmnizatinal unl, a=Wrezwed in cover letter

15, Does your company or inatituimn nainta aR libeirary Inftin ,&t%-
tion center?

1 Yea 2 No (26)

3 Other (Please specify)_

16. Is the library or information center staffed by a professonal
librarian or infrrnmation scientist?

1 Yes 2 No (27)

3 Other (Please specify)

17, Is the library or Informatim center readily accessible to you?

1 Yes 2 No 3 Doeo not apply (2J)

18. What i your highest earned degree?

Dfret, Year Earned Major

1 __ B.A../B. S. (30-31) (38) (29-41)

2 M. A. /M. S. (32-33) (39)

3 Ph. D,/D.Sc. (34-35) (40)

4 Other (36-3) (41)

(Please specify)

19. Why are the abstracting and indexing services sent tn you?

Service*

NSA 07TAR TAB USGRDR
Don't know the reason (42) 1 (44) 1 (446)_1(48)_ (42-49)

Ordered company or in-
stitutional suscription 2 2 2 2

Ordered personal sub-
scription 3 3 -3 3

Requebted routing from
library 4 4 4 4

"S " A-Nuclear Bc.--tce Abstracts, STAR- Sclentifie & Technical
Aerospace Reports, TAB- Technical Abstract Bulletin, USGRDR-
U.S. Government Research& Development Reports
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NSA STrAR T . V9MiJH
Placed on routing by library

tractor rdq~& (43)_ (45)_ 1 ___ _
Re.quested direct dis-

triution -2 __S _S

Depository library diotriba-
tioc 5 -5 -5

AEC Depositary 7 -7 -7 7
other (Please specty) b 8 8

Paxt U: Use Made of Abstracting and Indexdng Brvico.
20. Wye you yoursieU bAd any occai~Lou within +he last sx ngaftb

to make any us whatover of the abstractiag and indein ewrvico(#r

1 -_Yes 2 __ No (50)

21. if you have rot personally maeuse of the servic.r(a). has amie-
wseelse made un of them for you? (51)

1 _Yes 2 _No 3 _ Doesnotapply

if the axwer to quentlons 20 wad 21 are "No,"1 you may
skip tte rest of the quesions. Any comments you may wish to
make regarding the usefuine us, relevance, or nourtlevance of
the srvlco(s) to your present activities .IU be carefully con-
sidered. (Use the rpace below fror your comawnts, if any.)
Please mail the questionnaire in the enclosed envelops, ThzAk
you very muth.

21. it you anuot red I"Yesa'" to que slon 21, what indlvdaial or oftiCs
made use of the service{s) for you? (9) (A2
1 __ CoUe
2 __Research Asietarik

3 Se cretary

I _ Lllruxy

5 __Does riot appy
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- __ Other (Pleas sp'cUy)

the reasons that ajiy and frequency of u0.)

r~uency of Use

--- OCCAS' 'I,- Vflart
Lp _ .&n-requently a1l or rvowr

farn=toa dlrectly pesti-
Omni to your cutrut pro-
)ect or research - 2 3(t1)

2 To kep abreast of cur.
rtnt 1ferre iyoukr
primary field of interest 1 2 - (11)

3 To kep abreat of cur-
rent Literture in your
econdary field(s) of in-

trest 2 3 (13)
* __or quick retrospective

reference or Information
retrieval 1 2 3 (14)

5 For exhauasive literatie
msarches 1 2 3(15)

- For "browaing" in fields
related or umrelated to
your specialty -1 2 3 (16)

7 Other (Please "iecify) 1 2 3 (17)

24. 11 you checked More than one item in quetion 23, please re-
cord the numbers of the checked Items In decending order of Ia-
portance.

Item number-

(18-24)

(most i - (LAeset AM-
PD.. U) portant)

25. When makin use of absracting An Indexing service(s), do you
generally look for (Pleas. check all that apply, and for each
frequeacy of usad field seamed)

F'reguency of Ug 1ield ScrFM- Occa- Rarely own lated

Ualy sionally or never Field(s) Fie l )
(25) 1 Specific dat (2&2M7

or tindings (24 1 2 3 (27) 1 2
2 IWfor mation

relating to
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1
Frequenc f Use Field Scannod

'ca- ery t~i .qat
laO'ratcy genuy atonally or never Field(s iFteld~methods, tech-

nlkiues, proced-
sarea, Appratus,
etc. (24 1 2 3 (2) i

3 _Theoreticaj or
conceptual
statezueLA or

4 -,-nejWS. Mute- 
--

4"-the-ari sur--veys (34 1 i 2 __3 (33)._= -.. 2 (3133s)
5 Other (Please

26. When scanning an I aue of the abstracting and indexing service,do you generally: (Please check all that anpgy)

I - Check the Table of Contents and scan exclusively t', oec-tion relat1v. to your primary field of interest (38)2 -_ Check the 'Iable of Contents and scan the sections relaUngto yowr pri mary and secondary field(s) of interest3 ScSn excluaively secondary field(s) of interest
4 Scan or "browse" through whole Issue
5 Use the indexes and look up specific Items of interesta Other (Please specify)

27. The zIot recr t use you made of the abstracting and indexing ser-vice(s) was for (Please check the one that appies. )
I _ Kepinq abreas of newly published literature (37)
2 _ Information needed for the preparation of a report3 Informtion needed for the preparation of a lecture
4 Information needed for the preparation of a proposal5 - mation needed for project experiment
6_ Retrospective literature search
7 General "browsing"
8_ Other (Please specify) _

28. After seeing an item of intees in the abstracting and indexingservice(s), do you usuall. (Please check all that apply and foreach, whether of immediate or long-term value,)

If of im If not ofizn-mediate use mediate use
or value or value(38) 1 Make a mental note of its
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contents only 1 2 (39)

- note of Its contents 1 2 (40)
3 Seek to obtaip original and,

if o-tained, read it as soon
as possible 1 2(41)

4 Seek to obtain original, and
if obtained, have it filed for
future use (without reading) 1 2 (42)5 Other (please specify) 12 (43)

29. If desired, how difficult is it for you to acqv're the original or photo-
copy of the item cited in the sbatracUr4i and Indexing service?

I Very difficult

- Rather difficult

3 Rather easy

30. For the indexes listed below, please indicate how useful each is
in your work.

Occa- Of little

Very Rather sonally or
useful useful useful no use

Personal Author Index 1 2 3 4 (45)

Corporate Author Index 1 2 3 4 (46)
Subject Index 1 2 3 4 (47)

Report Number Index 1 2 3 4 (48)

Contract Number Index 1 2 3 4 (49)

31. For the indexes Voted below, please check the frequency with
which you have used each wtiAn the last six months,

Frequency of Use
Daily Weekly' Monthly Rarely Never

Personal Author Index 1 2 3 4 5 (50)

Corporate Author Index 1 2 3 4 5 (51)

Subject Index 1 2 3 4 5 (52)

Report Number Index 1 2 3 4 5 (53)

Contract Number Index 1 2 3 4 " (54)

32. Within the last twelve months, have you had to undertake a line
of research that was definitely outside the field of your cpecial-
ization?

I Yes 2 No (55)

33. Within the last twelve months, have you had a need for data, tech-
niques, processes, equipment, etc, from outside the field of your
specialization?

I Yes 2 No (56)
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I
34. Plefise extirrate the time that you peroonalir dtvote u the aver-

age to scaming a singie issue -f the abstacting ani ndexing
service: S -vice *

A SAA U (5740)

e ss a n 5 m inute s 1 1 1 1 f
5-14 mirutes 2 2 2 _

15-29 mimites 3 3 3 3

20-44 minutes 4 4 4 4

45-59 miutes 5 5 5 _

60-120 minutes 6 6 ____

More than 2 hours 7 7 7 7

55. After scaing ;n issue of the abtracting and &deiu survive,
what do you do with it? (Pleai* check the one that appRes beot.)

Se ace*

() (9) (10) (11)

NSA STAR TAB USGRDR

File ind keep last 5 (8-11)
years or longer 1 1 1 1 (-3)

_File and keep 3-4
years 2 2 2 2

Fle. and keep 1-2
-years 3 -3 3

-Keep current Issues
only 4 4 4 4

Discard imnediately
after scanning 5 5 5 5

Clip or note issue and
-dicard 6 8 6 6

Route Ismje direvtly to
-- library 7 7 7 7

Route to other individ-
uas on routing slip 8 8 8 C

Other (Please specify) g g 9 9

36. Do you aaUttin a personal file of citations pertinent to your sub-
ject specialty?

1 __ Yes 2 _ No (12)

37. For th services listed below, please check the titles used and
frequency of your use, if any, within the Last six monthLt
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FFu)!!4*y of Use
OcCa-

Daily Weekly Monthly sionally Never

(13) 1 Nuclear Science Ab-
-tracts 1 2 3 4 _5(14)

2 _Scientific & Tech-
WneIv Aerov.e Re-
ports 1 2 3 4 5(15)

3 Technical Abstract
1 2 3 4 5(16)

4 U.S. Government Re-
saerch & Dvrlop-
ment Reports 1 2 3 4 5 (17)

5_Applied Mechanics
Reviews 1 2 3 4 5(18)

, Biological Abstracts 1 2 3 4 5(19)

7__Chemical Abstracts 1 2 3 4 5(20)

8 Electrical Engineer-
ing Abstracts 1 2 3 4 5(21)

9_Engineering Index 1 2 _3 -4 5(22)

0_Index MUdicus 1 2 - 3 4 ___5(24

XPhyslc a Abstracts 1 2 - 3 - 4 5 (24)

Y Other (Please spec.) 1 2 -3 -4 5 (25)

38. If your issue o the abstracting and indexing service is routed or
seen by others in your immedi.te group, please estimate the
number of individuals who are oi. 'he routing list or that make use
of your issue:

Service *
NSA '9. km TAB USGRDR

Number on routing list _.(26-27) __.(31-32) _(36-31) (42-42)

Number that make use (26-45)
of issue in your immed-
late group ___(2-29) .(33-34) __(38-39) (__.43-44)

Does not apply (50-1) ___35-1) _(40-1) (45-1)

Other (Please specify) (30-2) ___(35-2 __(40-2) __(46-2)

39. An a recipient of one of the Federal abstracting and indexing ser-
vices, would you be interested in getL-n information about any of
the following? (Please check all that apply.)

NSA-WNclear Science Abstracts, STAR-Scientific & Technical Aero-
xpace Reports, TAB -Technical Abstract Bulletin, USGRDR-U. S.
Government Rebearch & Development Reports
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I Nuclear Science Abstracts (issued by the U. S.Atomic Energy
-commisuion) (46)

_ Sieandtific n ehal Aespace Reprt (ssued bth a-

-the Clearing~ouse for Federal Scientific and Technical Inlormia-
tion, U. S. Department of Comvwerce

&r dea&arled

40. Given a choice, and in lieu of the present contents found inWth
abstracting service(s) mailed to you, would you prefer to receive
abstracts of report. covering subjects that are:

1__Erclusively from within your own subject specialty? (47)
2__Within the broad primary field encompassing your subject

specialty?
3__Covering exclusively secondary fields, i. e. , exciuding subject

specialty?
4 Covering selected developments, ideas, techniques, etc. from

all fields applicable to your subject specialty?
5__Prefer present format as to
8__Other (Please specify)__________________

_______________________________________________(48)
if you are a member of a library or information service staff,
kindly comple'.e questions 41-50. If you are not a member of a
library or information service staf, please check here and
then return the questionnaare in the e~nclosed self -addrii-sd
envelope. Thank you very much.

41. Which of the following does the library or information center
perform? (Please check all that apply.)
1__Catalogs technical reports (49)

2-Selectively dissieminates incoming technical reports

3_Prepa~res abstracts for neawly acquired technical reports
4__Selectively disseminates abstracts

5__Issues acquisitions or announcement bulletin

6__Other technical report service: (Please specify)_______

42, If your library issues an acquisitions or announcement bulletin,
itb frequency is:
1__Daily 2__Weekly 3__BIweekly 4__Monthly (50)

5__Other (Please specify) _______________

43, Technical reports are cataloged bec'.ase: (Please check all that
apply.)
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II -Mre detailed subject approach io needed than that provided
1 n 0the abstracting and Indexing services (1

2__Sabjcct approach 15 adeqtltte, but indexes are Issued too Mae

3_The only reports cataloged are those not listed in tbhj services

4__Descrlptive cataloging inadequate
5 Doe* not apply
6__Othei (Please specify) _____________

44. In descript~ive cataloging of reports, entries are prepared for:
(Please check all that apply.)
1__Personal authors (52)

2__Corporate authors

3itpr tauzibet
I__Issuing agency (53)

2__Monitoring agency
3__AD, PB, TMD, etc. documentation center accession number

4 Contract number (52)
5__Project number

* 6__Does not apply

7__Other (Please specify)____________ _____

45. In subject analyses of technical reports, your library or informa-
tion center uses on the average:

1- 1-2 subjects/dencriptora/uniterms, etc. per report (54)
2- 3-4 subjects/descriptors/initerma, etc. per report

3 -5-6 subjects/descrptors/uniterms, etc. per report

4 7-9 subject/descriptora/uniterms, etc. per report

5__10-15 subject sde scriptor #/uniter me, efi" per report4

6 Over 15 subjects/descriptors/uniterms, etc. per report

7- Doesanot apply

46. What is the total numiber of full-timc employees in your library
or Information center?

* 1 Professional (Full time equivalent)__________ (55-57)
2 Clerical and S.ib-profeuuior'al (Full time equifvale-nT
3 -Don't know

47. Please estimate the total (i. e., potential) litzrary or information
center clientele to be serviced b7 your library or information
center:

I Total K cientists and engineers_____________ (58-60)
2 Other Professional./Managerial____________
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3 Techical and wippartig personnel_ _______
4 _Don't know

48. Pleae estimate the number of techical reports held by your li-
brary .W ini~rnu&i4u Ca~*4r. "C~lt 44,i"64 6u;M&Y ui*44114u nliieiiba
reproductions in tit!e estimate.)

1. Total number cf technical report titles_ (61-62)
2. Don't know

49, Of the total number of technical report titles held in your libraryor Wukrnmimu p";aC@ * va

I._% DOD rports (63-70)
2__IL AMC reports

3 .% NASA reports

100% Total

50. For each of the services listed below, please indicate the num-
ber of copies received by your library or information center,
whether circulation or routing is permitted, and distribution or
dlspotlor of copies received.

Service*
NSA sTAR TAB 5GRDR

Copies Received
Total number (11-12) _ (27-28) __(43-44) (60-61)

Circulation or Routing (11)(-4)
Permittd _(13) _(29) _(44-45) __(62-63)

Not permitted __(14) _ (30) _(46-47) _(64-65)
Distribution or
Disposition
Reference _(15-16) (31-32) (48-49) (68-67)

C irl t~ o u (19 20) (3 1-3 2) _ (48 53 ( 70- 7)
Acquisitions _.17-18) _(33-34) .(50-51) -(68-60)
Circulu _(19-20) _(35-36) (52-53) ___('7o-7 1)

Sub-libraries (21-22) _ (37-38) _(54-55) __(72-73)
Routing (__23-24) _(39-40) _(56-57) _(14-75)
Other (Please spec.) (25-28) _ (41-42) _(58-59) _(76-77)

Please feel free to make addional comments relating to any
phase of this questionnaire. Your comments and suggestions
will be given careful consideration. Kindly mail the question-
naire in the enclosed self-addressed, stamped envelope.
Thank Zou very much. Your cooperation is greatly appreciated.

• NMA-Nuclear Science AbstractsSTAR-Scientific & Technical Aerospace Reports
TAB -Technical Abstract Bulletin
USGRDR-U. . Government Research & DevelopmeDt Reports
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Appeafd D

1. N~oz.clpaent 1eSUt~oI!re Cover Xotttr

Columbia University In the City of Now York - New York N.Y. 10027

School o( Library Srvice B"tter Library

Dear Sir:
e you &i no aware of the cousldrabe *im. of money tha

the Federal Government spends on-ally on research and developinent
activity. The research results etemming from these expenditures are
frequently made available to industry and e~acatioaal institutions in
the form of technical reports.

The Directorate of Information Sciences, U. S. Air Force Office
of Scientific Research, under contract AF 49(638) 1741, is supporting a
sthdy carried out at the Columbia University School of Library Ser-
vice, aimed at discovering more effective means for dlaeminaUng
and utilizing the technical reports literature.

The enclosed questionnaire is designed to elicit information
regarding your organisation's fnamllarity with certain federally pub-
lished abstracting and indexid services vhich annoomce the existence
and Availability of technical reports derivid~ from government- spxi-

sored reatch, The Information eiod to us in the questionnaire
weti ve reen are light of E bacouit d over-all infor-
mton needs of the respondents.

Though researh-orientid and taeing a cahbility to perform
rsearch nd development teks for Federal encies tt is quite
lvi that your firm or institu toi does not now receive any of the
abstracting and indexing services referred to ln the qestioe ire.
Negative reopfte are as ,sipaifiea.t as positive respons, Please

feel ssered that fo data supied will be kee in tat c wonfidence.
The officieit transfer of scientific and technical information

from defease-orlented industries and institutions to the broader, pri-
vate sector of our economy to of vital interest to the bmusas cow-
munity and the Federal Government. We seek your cooperation in
completing the enclosed questionnare. A self-addressed return on-
velope to enclosed for your convenience, We hope that you will par-
ticipate in this research effort.

Very truly yours,

Irving M. Ilempier
Principal Investigator

Enclosures
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Appendix D

2. Nonrecipient Questiomalre

Absracting and rdcxing Services
for Gcvernn mt-Sponsored Research

Instructions:

For the purposes of this study, this qstionnalre should be
completed by the individual concerned with the acquistoin and dis-
mmui onl of scientflc and technical Inforr.ation needed by your or-
ganization in support of resarch and development stUvity.

Many thanks for your cooperation. j
N-me of person completing questionnaire Title

Name of employer

pepartment or sib-@it

Part 1: Background Intormation

1. Which of the following best characterizes your company's* or In-
st1tution's* field of specialization? (I several, please check the
field to which the major portion of staLff time is devoted.)

1 Aeronautics (9)
2 Agriculture

3 _Astronomy and Astrophysics

4 , opherc Sciences

5 Behavioral and Social iencesd (nclues Humanities)ii
6__.Biological and Medical Sciences

7 Chemisry and Chemical Engineering

8 Earth Sciences and Oceasnography o

9 Electronics al Elehtrcal Enginering
0_._ ergy Conversion (non-propulsive)

] _.Engineering (Mechanical, tndustrial, Civil, aM Marine)

Y_.._bmry or Indormation Sciences
* "9Company't or "insitution" Is defined as an org~anization consisting

of one or more establishments urader common ownership or con-
trol. This includes all establishments, subsidiaries. and afliates.
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I

I UasrLala and Motallurgy (10)

2 Mathematical Sciences

3 Wetbods and Equipment
4 Military Science

5_Missile Technology

6 NaviUaon, Communicata, Detection, Countermeasure 

7 Nuclear Science and Technology

8_Ordnance

9 Physics

0__Propulgion and Fuels

X__Sjce Technology

Y Other (Please spcify)

2. Does your company or institution conduct in-house or internally
sponsored research and development (R&D)'*?

1 Yes 2 No (11)

3. Does your company or institution perform R&D for other private
organizations and Institutions? (12)

1 Yes 2 No

4. To the best of your knowledge, does your company or Institution
now have contracts for R&D with any of the following? (Please
check all that apply.)

1 Atomic Energy Commission (AEC) (1)

2 Department of Defenie (Army, Navy, Air Force) (DOD)

3 National Aeronautics and Space Administration (NASA)

4 Don't know

5_None

6 Other Federal agency (Please pecity)

5, Please estirkte the number of scientists and engineers (including

faculty members) currently employed in your company or institutio3n.

1 1-9 3 20-49 5 100-199 7 300-499 (14)

2 10-19 4 50-9 6 OO-299 8 Over 500

6. Please estimate the percentage of total staff time devoted to R&D.

S ver 75% 2 50%-74% 3 20%-49% 4 1% -19% (15)

9 IMD activlty includes both basic and applied research in the sci-
ences and engineering, and the design and development of proto-
types and processes.
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7. Does ywr rompmy or Mtitloun-nA1Uj librftry or Informa-
tion center?
I Yea 2 Mc (1)

$__Other (Pl ase specity)_ .

8. i so, is tWe library or inforsf* ceter stffe by % pizifet-

simal libririan or W/ormatio scisntlt?

I__*of 2 No 3 Does not apply (17)

4 OUwar (Fitame WecWyJ__

0. Is the library or Woformatlon center readily ecessible to you?
1 Yem No 3__.buto. y (18)

10, In general, in tt your opitan tML .M iieifc and tedhicti in-
formation needs of your company or btmtutiiou are being met?

I Fairly well (19
2 Well

S_.Very Well

4 Ecellexily

5 Inadequately

Part 11: Use Made of Abstracting and Indwtne Services

11. Are you permoally acquainted with any of the abstracting and in-
dexing services, NSA, STAR, TAB, USGRDR'?

Service Acquatzed
Ye, No

OTAR 1 2 (20)
TAB 1 2 (21)

USMRR 1 2 (22)

12. If acqh1xed, have you had any occasion within the last six
mouths to make any tise whatever of these abstractlng and index-
ing services?

1 Yes 2 No S Does not apply (23)

13. If you have not persmaUy maioe use of the service(s), has some-
ono elms made use of them for you?

1 Yes 2 No 3 Does no apply (24)

'NSA-Nuclear Science Abstracts
STAR-Scientific & Technical Aerospace Reports
TAB-Technical Abstract Bulletin
USGRDR-U. & Gwewrnment Rematch and Development Reports
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If you answered "YaT" to queion 13, what utdividual or office
n#A use ct the aric(s) for you?

I__Colleqau (25)
__ Rss r h AsgiSut•

4 Library

5 Does "t apy
6 0Othr (Pleas specify)

15. To the best of your kzowlefit, doe your rowo0any or intttion
€wrenty rq .elve any of the foUowing serviccal?

Rereived
Service -7i65 -3- Sqv.... wnt 16-w

(26) 1 Nuclear Science Abtracts 1 2 3 (27)
3 scientific and Technical

Aerospace Reports 1 2 3 (28)

3_Techmical Abtract Bul-
letin 2 2 3 (29)

4__U. . Goremnent Research
& Development Reprts 12 3 (30)

5 Applied Mechanics Rviews 1 -2 3 (31)

. Bioioglcal Abstracts 1 2 3 (32)

7 Chemical Abstracts 1 2 3 (33)

8_ElectrIcal Entne ring At-
stracs -1 2 -3 (34)

9 Engineering Index -1 2 3 (35)

0 Inde. Medlcis -1 2 3 (36)

X Physic . Abstract. m1 _2 3 (37)

Y Other (Please specify) 1 2 3 (38)

16. Would you be interested in getting inforraution abott any of the
followiag? (Please check all that apply.)

I Nuclear Science Abstracts (issaed by the U, S. Atomic En-
ergy Commission) (39)

3 Scientific and Techical Aerospace Reports (famed by the
-- NationC Aeronautics and Space Administration)

3 Tachnlcal Abstract B .ietin (issued by the Defen~e Documen-
* tatlion Center, U. S. Department of Defense)

4 U. & Government Research & Develop"te.- Pports (issued
by the Clearinghouse for Federal Scientific ixi- Technical In-
formation, U. S. Department of Com~merce)
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17. Within the Lt twelve montha, have you or your compony had
to undertake a line of research that was definitely outside the
field of your peciatlizatioc?

I YOs 2 No (40)

18. Within the la" twelve months, have you or your company had a
need for data, techniques, processes, equipment, etc. from out-
side Ute field of your upeclallzation?

1 Yom 2 Nn I4)

1g. When seekiLn Information, do you generally look for: (Please
check those that apply, frequency of wsc, and thad awd.)

Frequency of Use Field Scanned
FM- 0ccz- Rarcly or 5wn yelite

quently uiona.iy Never Fieldds) Field(s)
(42) 1 Spectfic data

or findings (43) 1 2 3 (44) 1 2 (43-44)

2 Informaton
relating to
laboratory
techniques,
procedures,
apparatus,
etc. (45)_1 _2 _ 3 (46) 1 2 (45-46)

3_Theoretical
or conceptual
statements
or ideas (47)_1 2 3 (48) 1 2 (47-48)

4 _teviews,
state -of-the -
art surveys (49)_1 2 3 (50) 1 2 (49-5)

5 Other (Please
Spe, -y) (51)_1 2 _3 (5 1 ___2 (51-52)

20. Would you prefer to receive an abstracting and indexing service
covering subjects that are:

1 Exclusively within your own subject specialty? (53)

2 Within the broad primary field encompassing your subject
specialty?

3 Covering exclusively secondary fields, 1. e., excluding subject
specialty?

4 Covering selected developments, ideas, techniques, etc. from
other fields kpllicable to your subject specialty?

5 Prefer format as is

6 Other (Please specify)__
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21. In making use of publlished materials, do yo-u generally use these
materials: (Please ch.ck tEhme that anply and frqqnrewy of us.)

Frequency of Use

Fre- Occa- Rarely
quently ulonally or never

(54) 1 To scan for specific infor-

to your current project or
research 1 -2 3 (55)

_T kep brest of current
litt rature In your primary
ft. 'id of Inteest 1 2 3 (56)

3 To keep abreast of current
literature in secondary
field(s) of interest 1 2 3 (57)

4 For quick retrospectivi ref-
erence or information re-
trieval 1 2 3 (58)

5 For exhaustive literature
searches 1 2 3 (59)

6 For "browsing" in fields re-
lated or unrelated to your
specialty 1 2 3 (60)

7 Other (Please specify) 1 2 3 (61)

22. If you checked more than one item in question 21, please record
the numbers of the checked itenis in descending order of import-
ance.

Item number:

(62-68)
(82) (63) (64) (65) (68) (67) (68)

Most Ila- Least
portant important

Please feel free to make additional comments relating to any ques-
tion poted in the questionnaire. Of particular interest would be
comments relating to your succeoses or failures in obtaining
needed information. Your comments and suggestions will be
welcome and will be given careul consideration.
Please mall the questionnaire in the enclosed return envelope.
Thank you very much. Your cooperation is greatly appreciated.
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inadequacy, 21, 192; needs of internally-sponsored R & D, 170;
nonrecipients, 171, 175-179; library and information centers,
needs of recipients, 116, 118, 172; R I D for private irxdustry,
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134, 137-138; citation file main- put, nuuacturfng industrien,
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