
The foreign-language problems en- 
countered in indexing are considerably 
less than the foreign-language problems 
met with in the overall assembling of 
Chemical Abstracts. Nevertheless, pro- 
duction of the semiannual author and 
patent indexes requires well-devised and 
accurately executed techniques. This 
is especially true in the handling of 
names of foreign authors. 

In the subject indexes of Chemical 
A bstracts, subjects, not merely words, 
make up the entries. The entire abstract 
is indexed, and many additional index 
entries are prepared from the original 
patent or paper. The abstract is used 
as an outline for these entries. The 
availability of good English-language 
abstracts enables the indexer to locate 
information of specific interest in the 
primary documents even when these 

documents are in languages with which 
he is not fully familiar. New com- 
pounds are generally characterized by 
their physical properties, given in 
numerical values, and by their chemical 
structures. Reactions may be illus- 
trated, through intermediate steps, by 
presentation of structures-a universal 
language. This often enables the in- 
dexer to follow the technical and 
theoretical presentation of the paper 
even though his familiarity with the 
language of publication is minimal. As 
in the editorial department, difficult 
problems are referred to chemists with 
facility in the language in question. 

From acquisition to indexing, pro- 
duction of an abstracting journal that 
covers foreign literature is a complex 
and a costly endeavor. Over $4 million 
will be spent during 1963 in the pro- 

duction of Chemical Abstracts and its 
indexes. 

On the basis of the coverage of 
Chemical Abstracts, it can be concluded 
that some 60 percent of the world's 
scientific literature is printed in lan- 
guages other than English (2). The 
practicing scientist normally has neither 
the time, the language ability, nor the 
access to vast library resources that he 
would need to keep informed, from 
primary sources, of advancements in 
his field. As long as this situation exists, 
the abstracting journal, as an assimilator 
of foreign scientific literature, will re- 
main invaluable. 
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Primary Scientific Publication 

and the Federal Government 

The nation's principal supporter of research has 
a major responsibility toward publication of results. 

Burton W. Adkinson 

Two basic facts underlie the federal 
government's extensive, long-time par- 
ticipation in the original dissemination 
in published form of research results, 
that is, in primary scientific publica- 
tion. First, the government supports a 
vast amount of scientific experimenta- 
tion both in its own laboratories and 
through contracts and grants in non- 
government organizations. That current 
federal funding of scientific research 
approaches two-thirds of total U.S. 
expenditures in this field has been noted 
and commented upon frequently (1). 
Sometimes forgotten, perhaps, is the 
fact that government support of scien- 
tific research has been substantial for 
a great many years. Such agencies as 
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the Department of Agriculture through 
its Agricultural Research Service, the 
Bureau of Standards and the Weather 
Bureau of the Department of Com- 
merce, the Bureau of Mines and the 
Geological Survey of the Department 
of the Interior, and others, long have 
played important roles in the nation's 
overall scientific research program. The 
second basic fact is simply that publi- 
cation, in various forms, has for 
decades been the principal method by 
which the results of scientific research 
have been made widely available to the 
scientific community. Thus, it would 
have been almost impossible for the 
federal government to avoid becoming 
a major publisher and supporter of 
publication in science and technology, 
even if it had wanted to. 

With the immense and extremely 

rapid expansion in recent years of fed- 
eral conduct and support of scientific 
research, the government's overall role 
in primary scientific publication has be- 
come highly complex and has posed a 
variety of increasingly serious prob- 
lems. My intent in this article is (i) 
to outline the various forms that fed- 
eral participation in primary scientific 
publication now takes, and (ii) to men- 
tion several principal problem areas and 
comment briefly on certain remedial 
steps being taken or planned. 

The Government as a Publisher 

Federal participation in primary 
scientific publication is of two general 
kinds. Government agencies themselves 
are, in effect, both the originators and 
publishers of scientific monographs, 
journals, and other documents. Govern- 
ment agencies support, by one means 
or another, the initial publication of 
scientific information by privately 
owned media. 

Government agencies publish a wide 
range of primary scientific documents 
in support of, and associated with, their 
respective missions. These are mostly 
printed by the Government Printing 
Office. Established in 1860 to correct 
inefficiencies in the then decentralized 
government printing procedure, GPO 

has grown into a $127 million annual 
operation (fiscal year 1962) and is one 
of the world's largest printing estab- 
lishments. Its output of scientific and 
technical material includes books, 
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monographs, journals, reports, and 
translations. Government scientific 
journals printed and issued through the 
GPO include Agricultural Research, 
Journal of Research of the National 
Bureau of Standards, Journal of the 
National Cancer Institute, Monthly 
Weather Review, Naval Research Re- 
views, Power Reactor Technology, 
Technical Translations, and many 
others. Among the significant mono- 
graphic publications are the Depart- 
ment of Agriculture yearbook, each 
volume of which is a comprehensive 
treatise of one subject in agricultural 
science; Bureau of Mines documents, 
such as the encyclopedic reference 
work "Mineral Facts and Problems"; 
such Bureau of Standards publications 
as the nine-volume "Standard X-ray 
Diffraction Powder Patterns"; numer- 
ous important professional papers is- 
sued by the Geological Survey; and 
many others. 

Gpo's principal announcement me- 
dium is the Monthly Catalog of U.S. 
government publications, each issue of 
which lists from 1000 to 2000 items. A 
sharp delineation between what is or is 
not scientific or technical is, of course, 
difficult to establish. A check of the 
January and February 1963 issues of 
the Catalog, however, indicates that of 
the approximately 3400 items listed in 
these two numbers, about 20 percent 
are scientific or technical and come 
from 18 to 20 different agencies and 
bureaus. Topics in the biological, 
physical, and social science areas are 
represented (2). 

The Atomic Energy Commission is 
a prime example of an agency with an 
extensive publication program, much 
of which is handled through commer- 
cial publishing companies. It is one of 
the few agencies whose mission re- 
quires it, within the limitations of 
national security, to disseminate infor- 
mation in its field to the scientific com- 
munity and to the nation as a whole. 
In view of this responsibility and the 
vast magnitude of its research program, 
the AEC has developed a technical in- 
formation policy that fosters very wide 
publication and dissemination of infor- 
mation in the atomic and nuclear fields. 
Outstanding among the commercially 
published books which it has produced 
(and for which, in effect, it stands in 
the position of author) are the National 
Nuclear Energy Series (3) of approxi- 
mately 50 unclassified volumes, the 
Source Book on A tomic Energy (4), 
Elements of Nuclear Reactor Theory 
(5 ), and Principles of Reactor Engi- 
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neering (6). The government's relation 
to this mode of effecting primary pub- 
lication of scientific material differs 
from that discussed in the next section 
of this paper in that here a federal 
agency is completely responsible for and 
controls the content of the documents, 
although the actual publication is han- 
dled by a commercial publisher. 

The so-called "technical report" can- 
not be ignored in this consideration of 
the government as a publisher of origi- 
nal research results, even though this 
type of document may not usually 
be thought of as part of the primary 
scientific literature. The 100,000 or 
more such reports that emanate an- 
nually from government laboratories 
and contractors (principally those of 
the Atomic Energy Commission, the 
National Aeronautics and Space Ad- 
ministration, and the Department of 
Defense) have in common the basic 
mission of reporting promptly on fed- 
erally supported research and develop- 
ment to those individuals and organi- 
zations that require the information 
quickly and have a right to demand it. 
These include contracting agencies, 
laboratory and company heads, re- 
search directors, and the like. In al- 
most every other respect, such as size, 
scope and significance of content, qual- 
ity of writing, effectiveness of presen- 
tation, and so forth, they are an ex- 
tremely heterogeneous lot. 

Initial distribution of technical re- 
ports is handled by the various issuing 
organizations and contracting agencies, 
with systems for such dissemination 
varying from a haphazard document- 
by-document approach of "Let's see 
now, who ought to get this one?" to 
well-planned and integrated distribu- 
tion patterns. There has, however, been 
little or no interagency or inter-labora- 
tory coordination of this initial trans- 
mission of technical reports. 

Some technical-report material, of 
course, appears subsequently in con- 
ventional primary journals. Quantita- 
tive data on this point are meager, al- 
though one limited investigation of 
Department of Defense reports indi- 
cated the following for the approxi- 
mately 1100 reports whose "case 
histories" were studied: (i) that 60 to 
65 percent of these documents con- 
tained publishable information, as 
judged by their authors; (ii) that for 
about half of the reports that contained 
publishable data, all such information 
was published, but some of it with a 
2- to 3-year time lag; and (iii) that the 
publishable data in about one-fifth of 

the reports probably never appeared in 
conventionally printed form (7). Some 
of the problems posed by the super- 
position of this decentralized technical- 
report literature upon the conventional 
publication system are discussed in this 
article, along with certain remedial 
measures that are being taken. 

Government Support of 

Non-Government Publication 

If one accepts the principle that dis- 
semination of the results of scientific 
experimentation is, or should be, an 
integral element in the research se- 
quence, then to the extent that federally 
financed research findings are made 
available through private publication, 
the government should assist in the 
support of such publishing efforts. On 
this basis, the problem becomes one 
of mechanism, not of principle. Two 
general approaches have been made to 
this problem. One is to link publica- 
tion support as directly as possible to 
research support; the other is to pro- 
vide separate, direct subsidy for pub- 
lication. 

The principal mechanism of the for- 
mer kind that is being employed is the 
"page charge," pioneered some 30 years 
ago in U.S. physics journals (8), and 
now a part of the support structure of 
more than 45 professional scientific 
journals in a variety of subject fields. 
Among the societies that have adopted 
a page-charge policy recently is the 
American Chemical Society which ini- 
tiated such charges in January 1963 
for eight of its periodicals (9). 

In amount, the page charge is set 
equal to, or less than, the so-called fixed 
cost of publication-the portion of the 
total cost not dependent upon the 
number of copies printed and distrib- 
uted. Payment of the charge is re- 
quested, not of the author, but of the 
laboratory or other organization that 
supported the research reported in his 
paper. However, such payment is never 
made a condition of publication. 

The page-charge approach finds its 
greatest application within government 
in the departments that have extensive 
programs of basic research. Agencies 
such as the Office of Naval Research 
and the National Science Foundation 
long have permitted research grant 
funds to be used to pay such charges 
for papers published on research that 
they support. In government as a 
whole, however, there was consider- 
able lack of uniformity of policy re- 
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garding page charges. Consequently, in 
October 1961 the Federal Council for 
Science and Technology approved the 
use of federal research funds to pay 
page charges levied by nonprofit scien- 
tific journals, provided such charges are 
standard for all papers published by 
the journal and payment is not a con- 
dition of manuscript acceptance (see 
10). 

The major argument for the page- 
charge policy is that it channels an 
appropriate portion of the research dol- 
lar into primary publication of re- 
search data. In other words, it pro- 
motes the basic principle that dissemi- 
nation of the results of experimentation 
is an integral element in the research 
process. It has been suggested that a 
government agency with an extensive 
research support program might prefer 
to make annual lump sum payments to 
journals to cover page-charge costs for 
the papers published during the year 
on research the agency supported. I 
believe very firmly that this practice 
would be highly inadvisable since, far 
from supporting the principle men- 
tioned above, it would tend to negate 
it by helping to preserve the unfortu- 
nate notion that making research re- 
sults available for use should be sepa- 
rate from, rather than linked with, the 
experimentation that produced the 
data. 

The National Science Foundation has 
been the principal agency granting di- 
rect subsidy for the support of primary 
publication. This role stems both from 
NSF'S enabling legislation and from cer- 
tain directives the Foundation received 
in 1958 and 1959 to provide for, or 
arrange for the provision of, an ade- 
quate national scientific information 
system (11). These charges place par- 
ticular emphasis upon coordinating and 
supplementing, not supplanting, the 
various elements of the existing private 
and government system concerned with 
the bibliographic control and the dis- 
semination of scientific information. 

Any scientific publication, primary 
or otherwise, that receives NSF grant 
support must satisfy two basic criteria: 
It must be making, or show promise of 
making, a significant contribution to 
the scientific research literature, and 
the proposed mechanics of publication 
must be judged sound. Decisions on 
requests for publication support are 
made in the light of recommendations 
from reviewing groups that include 
experts on both points. Within this 
framework, grants are made to help 
establish needed new periodicals, to 
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assist significant existing journals in 
financial emergencies, and to enable 
them to accomplish specific publication 
tasks related to their main missions 
(for example, to eliminate backlogs of 
accepted manuscripts, to prepare 
cumulative indexes, or to expand cov- 
erage). Under no circumstances is a 
primary journal's normal day-to-day 
operation supported indefinitely by 
grants. Here, the Foundation applies 
the basic principle emphasized previ- 
ously; the cost of disseminating re- 
search data is a legitimate charge 
against research and the appropriations 
for the latter should cover the former. 
Thus, NSF'S support of the ordinary, 
"bread-and-butter" functioning of pri- 
mary journals is accomplished by ap- 
proving use of its research grant funds 
to pay page charges on papers that 
report results of the research. 

In the case of single items (books, 
monographs, conference proceedings, 
and the like), the Foundation subsidizes 
publication only when a scientifically 
significant manuscript cannot be made 
readily accessible (that is, available for 
purchase at going rates) in any other 
way. In other words, it is assumed 
that any scientific manuscript that can 
be published through conventional 
commercial channels should be so han- 
dled. Except under very special cir- 
cumstances, grants are not made for 
scientific publications that are largely 
to be distributed free of charge. 

Conference proceedings require a 
special word or two, perhaps mostly 
because of a seemingly widespread be- 
lief that some sacred law of nature 
requires every conference to be fol- 
lowed by a physically impressive pro- 
ceedings volume. In its publication 
support program, NSF rejects this idea. 
It believes instead that a proceedings 
manuscript should be held to the same 
criterion of solid scientific merit that 
any other manuscript must meet and, 
that frequently, perhaps usually, sepa- 
rate publication of worthwhile papers 
in appropriate journals is greatly pre- 
ferable to issuance of proceedings of 
any kind. 

I have gone into some detail on the 
NSF publication support program in 
order to emphasize certain of the 
principles involved and because, as al- 
ready mentioned, the Foundation is the 
only government activity officially con- 
cerned with the support of scientific 
publication per se. Other federal agen- 
cies that provide funding directly to 
privately managed primary publica- 
tions do so as part of the agencies' own 

basic research and development mis- 
sions. Thus, for example, various 
units of the Department of Health, 
Education, and Welfare make grants to 
assist with the publication of primary 
journals and monographs in subject 
areas of HEW research interest. Simi- 
larly, NASA provides some such support 
in the space field, AEC in certain as- 
pects of atomic and nuclear energy, 
the Navy and the Weather Bureau in 
meteorology, and so forth. Support 
criteria related to scientific quality and 
production efficiency are much the 
same in all of these cases as the ones 
outlined for NSF. Their viewpoint is 
likely to be somewhat different, how- 
ever, and understandably so, on the 
questions of free distribution and 
whether to support monograph publi- 
cation that might have commercial pos- 
sibilities. Their basic concern has to be 
maximum effectiveness in support of the 
agencies' respective research and devel- 
opment programs; that of NSF must be 
promotion of the best possible total 
national scientific information system. 

Problems and Remedial Measures 

Problems pertinent to the topic of this 
article have two characteristics com- 
mon to problems in most areas of hu- 
man activity; they are plentiful and 
they can be classified in many different 
ways. I limit my discussion to two 
general categories. One concerns ques- 
tions related to intra-government co- 
ordination of existing publication poli- 
cies and practices. The other, which 
perhaps is the more fundamental, in- 
volves the need to explore possible new 
approaches to the primary dissemina- 
tion of scientific information. 

The inevitability of the government's 
involvement in primary scientific pub- 
lication has already been noted. Per- 
haps almost as unavoidable has been 
the uncoordinated manner in which 
programs in this field have evolved in 
the various federal agencies concerned 
with scientific research. At least, one 
can easily understand how this situa- 
tion came to pass since each agency 
had its own peculiar research mission 
to fulfill and naturally established its 
particular publication practices accord- 
ingly; there was little overlap among 
the research interests of the different 
government agencies; and, in today's 
terms, the total scientific research and 
publication programs remained rela- 
tively small for many years. Now, 
when federally supported research and 
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development have become "big busi- 
ness," and when almost every scientific 
discipline has significant implications 
for numerous other fields, effective co- 
ordination has become imperative. 

While the present support policies of 
the various federal agencies probably 
are reasonably consistent in the case of 
conventional primary publications (that 
is, monographs and journals, not re- 
ports), a study in this area is under way. 
A statement of NSF policies has been 
circulated to all government agencies 
that support research and development, 
with the request that each one indicate 
wherein its policies are similar, are dif- 
ferent, or have not been formulated. 
The replies will provide information on 
the basis of which, it is hoped, an over- 
all federal policy on support of publi- 
cation can be devised, one that will 
promote the national scientific welfare 
in an effective manner without jeop- 
ardizing the responsibility each indi- 
vidual information activity has toward 
its own agency's research and develop- 
ment program. 

Because of the enormous hetero- 
geneity in almost all aspects of the 
federal technical-report literature, co- 
ordination and effective overall dissem- 
ination of scientific material have been 
particularly difficult. Initial distribution 
of technical reports also lacks coordina- 
tion. Coverage of them by conventional 
announcing, abstracting, and indexing 
services has been very meager because 
of the documents' wide variation in 
scientific stature and the inability of 
the secondary services to insure their 
availability to readers. Until fairly 
recently, there was no centralized gov- 
ernment report announcement or ab- 
stracting service that consistently 
covered a large percentage of the re- 
ports on federally sponsored research. 
And there has been no "last resort" 
type of office to which a frustrated 
scientist or engineer could turn for in- 
formation about report sources in par- 
ticular subject fields. In line with its 
scientific information coordinating re- 
sponsibility, the National Science Foun- 
dation has worked on these problems 
with a number of other federal agen- 
cies. Some of the results to date are: 

1) Initial distribution. A compre- 
hensive study has been made of existing 
practices for the initial dissemination of 
technical reports. Work is under way 
toward the development of an effective 
government-wide pattern that will meet 
both the overall problem and the indi- 
vidual needs of the various agencies 
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that support research and development. 
2) Prompt announcement. For some 

years the Office of Technical Services 
(OTS) of the Department of Commerce 
has published the monthly abstracting 
journal, U.S. Government Research Re- 
ports, which has listed various categor- 
ies of these documents. Improved co- 
operation of the report-producing agen- 
cies has enabled OTS greatly to expand 
its coverage, making it now substantial- 
ly complete for the unrestricted reports 
of AEC, NASA, and the Armed Services 
Technical Information Agency, the 
three agencies whose production and 
holdings constitute the bulk of all tech- 
nical reports on government-supported 
research and development. The journal's 
coverage of the reports of other agencies 
also is increasing. 

3) Availability of copies. All reports 
abstracted in U.S. Government Re- 
search Reports always have been avail- 
able for purchase in one form or an- 
other; thus, the expansion of this 
journal's coverage automatically has in- 
creased substantially the number of re- 
ports available. In addition, 12 regional 
depositories have been established to 
receive and provide bibliographic serv- 
ice on all reports in the OTS system (12). 

4) Referral service. Not always met 
by the steps described above is the prob- 
lem of the individual who wants to 
know whether technical reports have 
been issued on a given subject and, if 
so, by whom. The National Referral 
Center for Science and Technology, 
recently established in the Library of 
Congress, performs this function for 
scientific and technical inquiries in 
general, including those involving the 
technical-report literature. This Center 
does not itself provide substantive tech- 
nical data; its mission is to know where 
reliable and authoritative answers can 
be found to technical questions and to 
make this information available upon 
request. 

Not directly a part of the primary 
publication complex, but having im- 
portant implications for it, is the Sci- 
ence Information Exchange in the 
Smithsonian Institution. The Exchange 
maintains, and makes available, data on 
current, federally sponsored research, 
that is, on who is conducting what re- 
search where, in the life, physical, and 
social sciences. This organization rep- 
resents an expansion of the Bio-Sciences 
Information Exchange which was es- 
tablished some years ago. 

Problems concerned with new ap- 
proaches to scientific publication affect 

all technical publishing, not just that 
which is government supported. Vari- 
ous developments of recent years have 
created a scientific information climate 
radically different from that which ex- 
isted a decade or two ago. Probably 
chief among these are the vast and 
rapid expansion of research and devel- 
opment with its accompanying deluge- 
like growth of resulting information 
to be disseminated, the breakdown of 
boundaries between conventional disci- 
plines, the increased significance of re- 
search data published in languages other 
than English, and the ever accelerating 
emphasis on the rapid reporting of re- 
search results. The combined effect 
of these factors has been to raise seri- 
ous questions regarding several aspects 
of our traditional techniques for mak- 
ing today's research findings available 
for use in furthering tomorrow's re- 
search and development, that is, for 
maintaining unbroken the blood line 
of research results that is essential for 
continued, effective scientific progress. 

For example, whereas formerly a 
scientist or engineer could follow per- 
haps two or three publications and feel 
reasonably certain he was keeping up 
with material pertinent to his interests, 
he now finds useful research results 
turning up in many different disciplines. 
He cannot possibly read all of the 
journals in all of these fields. Simply 
to reduce the scope of coverage of in- 
dividual journals and define their re- 
spective bailiwicks more sharply would 
not be a solution. This procedure 
would simply aggravate the journal 
population explosion; further, no two 
individuals would want the total "cake" 
sliced in the same way. Information 
services that, by one means or another, 
can tailor their products to fit special- 
ized needs seem to offer promise. A 
number of approaches of this kind are 
being tried, with the mode of tailoring 
varying from strict request answering 
to automatic specialized dissemination 
according to individually established in- 
formation "profiles." 

Or, consider the matter of prompt- 
ness of availability of research findings. 
As pressures grow greater to reduce the 
time lag between "discovery" and "ap- 
plication," conventional journals seem 
to be increasingly unable to meet the 
total dissemination problem. Here ex- 
periments- are being conducted along 
a number of lines, with some already 
proving quite successful. One is the 
relatively new periodical, Physical Re- 
view Letters (13), which is reproduced 
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by photo-offset from typed copy. It 
publishes contributions within 1 to 2 
months of receipt and editorial review 
is limited largely to acceptance or re- 
jection of manuscripts. This publica- 
tion is intended for quick announce- 
ment in summarized form of signifi- 
cant results and supplements the parent 
journal, The Physical Review, which 
continues conventional publication of 
full papers. Similarly successful has 
been the new chemistry publication 
Chemical Titles (14). Although not it- 
self a primary publication, it provides 
rapid announcement of papers pub- 
lished in primary chemistry journals. 
This semimonthly periodical, which is 
a permuted-title index, is photo-offset 
from mechanically composed copy; pa- 
pers are listed in it less than four weeks 
after journal publication. 

Another serious problem, of course, 
is the rapidly mounting cost of all 
phases of publication. Here, new tech- 
niques, such as photocomposition and 
mechanization of various steps in the 
total process, are attractive avenues for 
exploration. Indeed, some of the ap- 
proaches being tried have remedial 
possibilities along several lines. One 
"family" of experiments, for example, 
combines new kinds of composition 
with computer techniques for mech- 
anized, high-speed print-out. Such a 
system might accomplish appreciable 
reduction in both cost and time lag. 
Another dual-benefit approach that has 
been suggested in a variety of forms, 
but as yet not tried with a major scien- 
tific publication, would limit the con- 
ventionally distributed journal to ab- 
stracts or digests of papers with the 
complete papers being kept on deposit 
and photocopies of them sold on re- 
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quest. An interesting periodical that 
represents a kind of "cousin" of this 
approach is Wildlife Disease (1S), now 
in its fifth year of publication. It is 
the only scientific "journal" published 
exclusively in microform; each issue 
consists of a conventionally printed 
pamphlet of abstracts plus microcards 
of the full papers. 

Summary 

The federal government, as the na- 
tion's largest supporter of scientific re- 
search, is also its greatest producer and. 
user of scientific information.. That- 
this properly and necessarily involves 
it deeply in the publication of the re- 
sults of research, government and non- 
government, is underlined in the fol- 
lowing pair of paragraphs from a re- 
cently issued report of the President's 
Science Advisory Commitee (16). 

Since strong science and technology is 
a national necessity, and adequate com- 
munication is a prerequisite for a strong 
science and technology, the health of the 
technical communication system must 
be a concern of Government. Moreover, 
since; the internal agency information 
systems overlap with the non-Govern- 
ment systems, the Government must pay 
attention to the latter as well as to the 
former. 

The Government must be concerned 
with our non-Government communica- 
tion systems. . . . The technical litera- 
ture with its long tradition of self-criti- 
cism helps, by its very existence, to 
maintain the standards, and hence the 
validity, of science, particularly of basic 
science. The Government, as the largest 
supporter of basic science, has a strong 
interest in keeping viable this mechanism 
of critical review. 

Federal agencies that conduct and 
support scientific research and develop- 
ment increasingly are recognizing their 
responsibilities in this regard and are 
taking steps to improve their scientific 
information activities in ways that will 
both provide greater support to their 
own research and development missions 
and contribute to the development of 
a more effective national scientific pub- 
lication program. 
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