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STATEMENT OF DR. EUGENE GARFIELD, DIRECTOR, INSTITUTE FOR
SCIENTIFIC INFORMATION, PHILADELPHIA

Dr. GarereLD, It i$ a pleasure to be here. '

. Pucinsk1.. You may progeed in any manner you wish. Per-
haps Mr.:Bell and I agree we will perhaps interrupt i317011, as you ge
along whenever a question drises so that we can keep:the record run-
ning smgothly.  So, will you hé good endugh, Doctor, to give us your
views on the sub]ect matter before this.committee.

‘Dr. GarereLp. 1 havel prepared a short statement. swhich T shall
not read but subm!t for'‘the'record. ' T 'was away when your invitation
to appear arrived. At a later date I will be glad to provide any

pantment supporting documentation,
“Mr: Poornsgr. Very good, Doctor. -
(Dr. Garfield§ prepared statement follows':)

. PREPARED Q-wrmnm BY DR’ Euem:rm GARFIELD

We ‘all take‘ the' telephuné for granted.' 'When we have to wait more than
a: few seconds rqit‘ #''dial ‘torie; 'we  grow -impatient and ‘frustrated. When we
call ' information‘“seconds seem like 'hours. ''We also: take for granted the
telephote ditectory—that innoctious” book ‘which metliodically 'lists names and
numbérs in‘‘alphabetic’ order. "Tmagine the ‘chdos in' the 'telephone company
mtormation centers if one day every other page in everyone’s phoné books

missing.' Imagine your frustration if most telephone numbers were “un-
listed”-=4f 'a” specls.l prolonged ‘and elabomte veﬁ!ort' wag necessary each: 'time
you'made a'call.’

Contemnplate the chaos in your city’ iff t.hene were h‘u.nlireds of different plmne
books—some- arranged 'by people's’ national origins, others by occupations, by
district or'by ‘name—yet’none ‘of them complete. “Bach time you needed a phone
numbér youw would have to know whether your friend was Irish, or a janitor;
or whether he lived in the north side of town. Suppose that 1n each ecity: the
system was' different—each used a different terminology or system of spelling—
a janitor ‘might be'a superintendent or'a maintenance engineer.

Suppose’ eéach of these phone books, large and small, is only half complete
and 'at least a year old when ‘it arrives. Suppose that phone books were not
free but ‘cost so much that only libraries could purchase them. Imagine your
frﬂstratlon i! yon had to golto the- libmry each’ ttme you wanted to make a phone
CAIR. 151 | :

Now what ha.s all this to do wit.h the so~ca.lled information crisis? The situa»
tion' T have just hypothecated is a fairly accurate deseription of sicentific com-
munieation today.  There are some obvious exaggerations.  On the other hand,
there aréd ever more chaotic aspeets difficult to-convey by simply analogy. We
all use theyellow pages, the classified directory, and frequently find it difficult to

' locate & number because of péculiarities in our language. Gas stations are listed
under service stations and:sell' gasoline;:gas companies may be listed under
poweri companies and selligas:. In science, terminology: is constantly changing—
faster than: the lexicographers: or dietionary publishers can cope with. Every
seientific dietionary is obsolete:long beforeqit is published.:
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In science communication we not only call local numbers—we are constantly
tryng to place long-distance transoceanic calls' because science is international.
Our telephone operators, the information scientists and librarians, must be able
to handle dozens of languages including Japanese, Russian, anﬂ other exotic
tongues,

However, this is only the beginning of the difficulties, After painfully identity
ing the telephone number of the scientific document he needs, the scientist can’t
simply dial the number. He must first identify the tel'enhone exchange that
handles this number. He may be lucky and find that it is a local exchange.
Quite frequently he will find that he must call a Washington exchange or some
other remote city. But scientists:are stubbornly persevering, and having learned
the proper exchange, put through the call only to find that the line is busy.. In
fact, the average waiting time is a few weeks—and by then—if that hasn’t dis-
couraged him—he may find that he called the wrong exchange, the number is out
of order, or disconnected, temporarily or permanently. It is not surprising that
by the time his call does get through he has sometimes forgotten why he called
in the first place.

The working scientist places hundreds and thousands of such calls each year.
He would call more often if he did not anticipate, consciously or intuitively,
delay and frustration. The net result is that he gives up and only makes a ¢all
when he is absolutely desperate. If he can afford the luxury he will tum the
job over to someone else—an assistant or a librarian.

Today's system of scientific communication is absolutely chaotic. Tlm.t We are
able to operate with it at all is a tribute to ‘human perseverance. Sclence com-
munication is still in the pony express era.

At the recent dedication of the new John :Crerar Library in Chieago, Dr, J. R.
Pierce, of the Bell Telephone laboratories, discussed. “fanatics” who; have irre-
sponsibily painted a fanciful pieture of the computer in library work. He stated
that a “computer which understands spoken English and the relations between
words, and' translates languages with the facility and’ economy of humans”
is still in the future. I fully agree. The fanatics who have oversold the com-
puter as the electronic brain have oorrespondmgly underestimated the mechanical
or nonintellectual aspects of scientific information work. These problems, how-
ever, are enormons—and can be solved by existing technology.

The average scienfific report represents thousands of dollars of taxpayer
money. - The cost of making this information readily accessible is infinitesimal
compared to its original cost, which is increasing simply becapse an. insufficient
percentage of budgeting is devoted to. science ln.tomatlon and communication.
However, as with any. other; problem, once. the problem is identified one must
then consider the cost of the selution, if a. solution is available, and who. will
pay for it.

The immediate gos.l of a Dthtlﬂl;l.&l Sclence Inform.a.tion Oem:e:r, I believe. shpgld
be the compilation, both retrospective and current, of the international ‘‘tele-
phone book” of science. This does not mean a telephone directory of scientists,
which is also an impartent peed in science communication, but .rather. it is a
trueinventory: of sclentific publication .that will enable the seientist to
and locate documents quickly, with minimum effort, and once identified enabled
him, aiso thmugh a ml:icmal center or: its branches, to ohtain m&dedr documents

promptly.

~If there is any deubt a:haut the cha,otie ﬁonditions I deacnbadfubove I shpuld
like to offer the following suggestion.  Let each scientist advise his. Congressman
' of'a particular Government report, scientific article, or .other publication that he
needsiduring the next-year. Let the staff of each Gcmgressman attempt to satisfy
edch of these document requests 'within 48 hours.' Within a shert time the Halls
of Qongress might reverberate with (the howls of anguish, both from:Congress-
men and from the agencies trytng to satlsfy the demands ot congressional oon
sbItuehts. :

‘Obviously, \sclentlsts. im!ve not .gene'raﬂy made such an; atatempt b !ncus atten-
tion on the science rmation problem in this fashion. It might be a salutory-
development. Ho r, scientists have not always assumed their full réspon-
sibilities and obligations concerning scientifi¢c' decumentation in the past. That
is why the so-called Weinberg report of the President’'s Seience Adwisory Com-
mittee is'so refreshing, though it doesn’t go far enough.-

You may hear:a great deal said about the changed methods.of. communicating
scientific information. Television, radio, scientific meetings, seminars, ete, are
touted as possibly more efficient means’ of communicating scientifie I:ufqmatdon.
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This is somewhat misleading and confuses the problem of educating scientists
with: the problem of communication of recorded knowledge between scientists.
Thousands of seientific meetings are held .each year, The cost of these meetings
is staggering-—ag much as $100 to $500 million per year. A fraction of these
expenditureés devoted to the systematic indexing of recorded scientific knowledge
would accomiplish, I believe, much more. We have lost our respect for the written
record, which is not only valuable currently, but also for posterity. Many of the
scientifie meetings have taken over the proper functions of universities, merely
providing postgraduate education. Meetings are only rarely a forum for the
exchange of ideas between experts.

Of course, as long as the communication network of science is chaotic individ-
ual scientists have no choice. They attend meetings to hear the latest develop-
ments. - However, the meetings must be organized so far in advance that the
research is many months old when it is reported.. The multiplicity of specialties
with their interdisciplinary overlaps means the same information will be partially
repeated at several meetings. Large volumes of proceedings eventually.turn
up—rarely indexed, frequently passed off as books, simply because they are in
hard covers, and so the vicious cirele continues.

. Much of the rédundancy and chaos in science communication could be avoided
by an ‘acceleration of the processes involved in seience communication, especially
the publication of the learned journals. It is not coincidental that the establish-
ment of VINITI, the All Union Institute for Scientific Information in Moscow,
‘came at the same time that Soviet scientists were complaining about inexcusable
delays in publication of their research.  Among others, an editorial appeared in
Meditsinskiy Rabotnik on. October 18, 1855, which complained bitterly .that
larticles published in 1955 had been contributed in 1952.

Traditionally the professiomnal societies in-this country have. controlled most
lea.rned acientific journals. Lacking the motivations and incentives of  free
enterpise they have frequently underestimated the gravity of the secience in-
formation problem. In addition they are jealous of any direct efforts by the
Government ‘or: private enterprise to solve the problem. They discourage the
founding of new journsals by entrepeneurs, by withholding the prestige of their
moral support, and withhold recognition from reports literature.in a similar
fashion. Some professional societies are ameongst the largest publishers in the
world"and ‘members: sorhetimes wonder what their true funection, is, -The role
of the professional society should be to stimulate the development of needed
information services. They should only: perform services when e@ther sectors
of ‘the economy cannot or will not provide them. Government agencies have
tended to identify the scientific community with the professional seciety—a grave
mistake: It is easier to negotiate with the efficia]l representatives. of these
organizations, but they do not necessarily re-ﬂeet current opinion amongst
seient!sta it

I bring up these issues because you will encounter considerable resistance on
the!'part of these groups to-the idea of a national center. However, regardless
of “the functions of national centers, these groups may justifiably ask—who is
going to pay for their services?  Shall the Government foot the; bill or will it
be pay as you go? Just as the present system of communicating scientific
information is chaotic, so is-the method of its financial support. The incon-
sistencies are legion. Some scientific journals are supported by advertising,
others by subscription, others by page charges to authors, others by Government
subsidy, and most by a combination of these factors. Distribution of reprints
is. variously paid by institutions. where the authors work, and these costs
inevitably come out of nesaarch grant or contract funds. However, if an
academic or industrial scientist or engineer wants a research report published
by the Government he must frequently pay outrageous .prices, even though
gome other scientist can obtain the same report free of charge becamse he
has a Government contract. Individual Government agencies are inconsistent
ini'their-policies. The Public. Health Service, distributes Cancer Ohemoﬁh%r&py
Abstracts free of charge but sells the Journal of the National Cancer Institute
by subscription. ‘The National Library of Medicine issues the Index Medicus
by subseription but provides-free photocopying services to other medical libraries.

‘seription prices by indireet subsidies, such as. preferential postal rates, research

funds, and abstracting eharges to authors. -
It is my opinion that the individual scientist should make t'he final decision

about such expenditures. As the consumer of scientific information he is best
able to Jmige the services he receives. However the factors which normally
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affect product costs for consumers are complicated by the inconsistencies men-
tioned above. " Several 'years ago I made the suggestion that the:Government
would actually save money by providing each scientist with & yearly stipend for
the purchase of scientific information services. - (See Chemical and Engineer-
ing News, May 11, 1959, p:'85.) 1 would augment that suggestion by adding a
stipulation that 5 to 10 ‘percent of ‘each Government grant or'contract for: re-
seareh ‘should be a line item for this purpose. TUltimately this 'would mean
that ‘over $1 billion would be available to scientists for the purpose of scientific
communication,. The national centers would be able to be self-sustaining or
profitable in a reasonable amount of time. The Government might provide
initial financing by subsidy or it cnuld be financed in 'a fashion similar to:the
satellite communications system.

You should keep in mind that any nnt!onal document or information center
cannot ‘operate effectively '‘until the problems of 'copyrights are rresolved:
suggested a solution to this problem, however, at the same time I.discussed nhe
priéblem’ of ‘subsidies tosubscribers to!seientitic journals. - (See Copyright, Con-
tents’ Pages, Cooperition,” Consclence * * # necessary ingredients for the ef-
fective dissemination of scientific information, the Percolator July-August 1959,
¥, 85, No: 1, pp. 19-23 'or Chemical and Engineering News:article ¢ited above.)
1 'rep this suggestion 'recently ‘at the American University seminar on
cop t “problems. - Librarians and scientists should not!have:to:deal with
lmndred& of difféerent publighers for photocopying privileges.  'An organization
coniparable to ASCAP could be'formed’ to issue royaltyicoupbns which would be
‘used ‘with' each ‘photocopy request. ' However, the: problem is not guite so simple
as we would like '‘and I suspect thit ultlmawlty the Governmert will have to
stipulate that any publication, once it has received ‘author page charges; and
Jégpécially ‘if the research'is Governm;eut aupportedzm nommmannem should: he
frealr available for research lpurposes. {1 oY Sliinnl T

'In ‘addition to providing ‘scientists with ths ru‘nda to purehaaemchenne intorr
mation *sewices. ‘we must edueste them in théir use.  This bringd ap:the guestion
of education--not only for' professiondl-information seientists, but jalso for the
“growing number ‘of’ laboratory’ scientists'who-are devofing :a greater percentage

‘their ‘time’ to 'published information. ' It has been!suggested that an annual
award be est.abllshed forthe most creative contribution fo the field of infor-
mation science.’ This ‘i8 ‘an ‘exXcellent idea: and“would create & great deal ,of
{nterdst in 'the fleld of information science. Prizes and awards ave fine. = They
give ‘Scientific research a' great deal of prestige However,  Nobel awards and
other” prizes” are''too remote "from 'the 'young 'aspiring  scientist: Prizes can
sti:l:nulabe or direet his choice 'of professional field, but thereé must-also be dther

more direct incentives. Several years ago T tried to interest -the:Council:ion
Library Resotirces in & plan that would drawqualified seientists-into, the fieid
of information science. The council’s resources, however, are far from:ade-
‘quiite ‘10T thig ' type ‘of ‘educational subsidy. - We need ‘full-time postgraduate
telfowaht,’ps dnd ‘undergradinate cand graduate 'scholarships: < The fellowships
é.rb needeﬁ £or | utsts.ndiﬁg‘ scientists ‘who wotld be:paid: their regular salaries
ending d' 'fkyeaermmﬂd information sciende. 1 Some of - these
"tists might ‘go’on for doét in-informiation seience: » Seholarships are
ﬁ;b needed for young peoble -wlw are makmg wdecision about ’thempeoillk bmmh
arseience they will HIERGE Li0keal o
: a!.nd'ﬁc‘hol‘arshlpw are -grenﬁ. tm!: whera will the! new stu.dmts
Tof i tidn'sc‘l' ¢’ recélve ‘their training? ‘There are only two institutions
‘that have a mmn ‘thit ‘even beging o’ apptomh 'the eurriculum needed for
lh,to I&lonf Both'of ‘tliém are’ in'Philadelphia.oThe:University of
P ania School ot“EIactr!eal Engineering has a'computer and:information
it ‘Whieh ' émphasizes ! (the theoretieal sideof ‘computer: and
tion" sbie‘nceﬁ. 'I'he 'Dresel” Institute of ''Technology lias recently.in-
: Eeq o' 1-year’ i in ' friformation 'séience, closely associated with-the
“fibraTy 'se ——‘d;xd emphasizes the applied: aspects -of information
( I‘heae d'othérs that' are'developing at Georgia Institute
, are aErood *star’h, but most programs are asSociated (with: estab-
ed n’bm schools.  Suceinétly stated, each major-university mustestablish-an
formation science prograth which unites all'the'interdisciplinary facets of the
lem—cglmputers lingnistiea. phuoaophy rand mthemath:s lthmx aeienee,
mmunications, sociology, ete.
""“None of these problems can be resolved: ovemiglﬂ;, bnt i mhi:»hopa to show
in my testimony ‘that’there are many . practical problems-that ean:be solved
now, at a reasonable cost, with a minimum of effort. Whether we accept the
challenge of scientific information has far greater imiplications for the future
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t@ﬁ-‘jﬁlﬁﬁajﬁwmi’: fRé. otherwise, %a% i fic pﬂrﬁm
aﬁc appmmm ntified rmawo Y
']3‘ G,sgiiﬁniﬁ ' The number of argas that T coulﬂ disc\i% are legion.
Let me begin by’ discussing the Fshsn‘.u of ‘the! gem robiaﬂ of
sciéntific informatiori. Many f ese ideas IiiaVe beén ‘¢ msse& by
cliches in the press and scmnt Journals.” "Howeyer, it is importa.nt
to mention the exponential gmwt of the scie(ntlﬁc iterattre. There
can be no uasﬁoh about it. ' Experts may-disagrés on the’slope of
'thé MB ¢. Howevyer, even if the rate ? g?'c’wf.h falls'off, the
ot m]ﬁ“tﬁﬂtmm b thedd has | o
oncom t t. growth there a tremen rms
in tHe waste, i1l ‘the lack g? utilization of ‘this 1hf’drmait ﬂon’t
it 15 4 tliche to repeat that., Oné’ cotild-document,’ sepa,m‘dely
numetous ei&tpgleé of duplicated" reeea.rbh or 'r‘a:thgr tinkhown' bF | A
: mttiﬂg du ioni. ' ‘There are fréquently times, in scientific reSem-ch
é‘tﬁ yot m‘rh"qt‘ﬂuphcatrop but 11; 158 tmgedy “when you' don’tl‘ lent A

Uttt

These duplications affect such things as Wer p: vity. T
wisisho an.'sta't ment' by Dr. Kelse fw‘fnéﬁw &ishu‘sse&ﬁ
mﬁ’il wold only disagrée with Kelsay”‘s statélﬂent tha‘t’wﬁh

e’r‘sclenc’é communication, our prpd ctivity i td& le) T would
ﬁsedhx r multiplier. Iha.t’eseénso e Vel ¢’ éxhm] 1e‘§0f
hdw‘ b, n-ih d ‘mformdtion can improve réséirch - rodﬁcﬁvrt
Colonel G ]ﬁn.n had a very important point’ this morhmg
of the wf o

------

) the’ lrtemtum we’still need even' Irore ﬁﬂfqrmatmn
Wpim;_, you want some information and you can't find it; you Tiave
feé&mg%ha.tmmthem it ely 'frustrating
“b@-a’lﬁ &to get 'at it.  So''we' hs;tfe thiese o contradictor;
runflingif at‘rﬁ’lel “The fact that we have this wealth of i !o%mmn
we are generatm and the fact thers are'thousinds' of*flm?féld'wh
can’t find the 1dﬁ)tma,tlon that we want'—or that it dﬁém’t exlsf, d
its. noné.x ence 15 difficult to determine uickly. '
sa%g'e ¥ so' many people that solutions y bé bu.ried in
.tfféf ’Irtemﬂire somietifies’ llflta to talk abont it a8 b Hied treasure.
- #"Cornidomitant with all this, e have ﬁv‘ltﬁesqﬁdﬂm the' h&t 10 years, the
owth ‘of"d’ new m&ustxyhinformatiﬁn ;:.'nolo dne i
justified in talking about an “information erisis,” T té‘t&]ﬂé a little
more’ positive attitude toward the situation,- In’ spite of ‘411 the ,rbb-
leins, W6 oW dre in'the “information boom™ and we aré’gc?i&]g th o
the information revolution. FRSE AT S
Weé hidve had a number of revollit:rons in the histery of science anﬂ
Wig is‘the'new otie.” An iridication of that boom, if T'é ulr%gua it that
Jand 1ts rélafion to overall national knowle tiction] ig
provided by a recent study at Princeton by Profes achlup’ wm'ch
mﬁrema&ft at'25 pereerit of the gross national pmdu goes into knowl-
?i ductmn That' 15 an ehot‘hious amount of money and effort;
f Aaid ehiat fig remight be low. ' Hehad many substantiating statements
fdr'thtit estiniiate. "The percentage ‘wh:tch 18 scientific kndwledga pro-
duction'is diffioult to single out, butit is a largeslice.
‘o Mr. Pvoryskr, 'You might be mtbl‘esthd or, we had an
of: scientific'development research Tepresent! ppmmatal“ 4
uf mrrﬂ mational pm&‘uct, which in itself is :
but it'is going to grow even further.’
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As 1 stated this morning, it is estimatéd by thie end of this decade,
by 1970 we will bespending some $28 billion in this.country. on scien-
tific. technology and-scientific research, This figure becomes particu-
larly staggering when you recall that only 23 years agoin 1940, which
is only yesterday, the {ota.l Federal budget of the United States was
onl g’} illion and that included WPA and a lot of other things. So
within 30 years, 1940 to 1970, the expenditures for scientific. research
will be almost four times as much as the whole Federal budget was.
I give you these figiives m_éralf.to attempt to put into proper perspec-
tive the immensity of the problem that we are dealing with, ;

Dr. Garerern, To add to that, there is also evidence that the per-
centage of those figures that you gave, which contributes to scientific
information, is not going to remain and has not been remaining
gr(’:-nlpo_ ‘_onai. In ot.ger_ words, if you said we had several million

ollars worth of research in 1940, and 1 percent of that was in.the
scientific information effort, today it is anywhere from 4 to 15 percent,
and there is no doubt, in ‘my mind, by 1970, it will be close fo 25
POYORL kit s _

This information revolution is related to the whole changing pat-
tern of scientific research. Scientific information generation. 1s in-
creasingly a larger segment of the total research effort. This has
very, serious effects on the whole character of conducting research and
the type of scientist who performsit. When you talk -anut a scientist
today you aie not talking about the same man that you were talking
about 10 years ago. As I was telling Congressman Bell, we have
large num of scientists whom I would personally classify as in-
formation scientists. . They are not in the laboratory any more. . They
spend literally 50 to 100 percent of .their time doing nething but
processing. published information. I distingmish these men from
professional information scientists. ks - :

Mr. Pucinskl. As a sidelight I am sure that Congressman Bell
and the rest of my committee. and our full committee will be par-
ticularly interested in this, on the information scientist, because this
is & great need, there is a great need in America for information scien-
tists and I have been seripusly consi_.d_erh]t.i proposing to our committee
at the appropriate time:that we reflect this need in the National De-
fense Education Act. Although now, under the present act informa-
tion scientists, of course, are eligibiﬁ for loans and. agsistance. I
thou%ht that somewhere along the line in the act we might reempha-
size the need for this new category of scientist, the information scien-
tist. You are right, these are the people who now have to be dis-
ciplined into tranlslatin% what is happening in the scientific commu-
nity for a greater distribution. I presume that is what you mean by
information scientist.

Dr. Garrierp. 1 fully agree with you about the need for profes-
sional information scientists. I am submitting an editorial I wrote
last year in which I discussed the changing pattern of the information
scientist. What I trying to say is that the man we ordinarily
think of as the pure scientist is becoming an information scientist.
At the same time we have people: who perform funetions not pre-
viously identified with the actual laboratory research—librarians, in-
formation officers, technical editors, and so forth—who are also.coming
into the new community of professional information, seientists. - The
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need. for those people is a8 trgent as the need to train pure seientists
in the new techniques of information handlnig.' e 2 :
(The following reprint was submitted by Dr, Garfield :) - *
' . {Reprinted from Curent Contents, Aug, 14, 1962] :
THE INFORMATORTUM

Several years ago & colleague commented that very shortly there would only
be two kinds of scientists—the laboratory scientist and the information scientist.
I don’t know whether there is fiindamentally much difference between this classi-
fication amd the older classification of the theoretical and the 'practical scientist.
I believe there is now only one kind of scientist—the information seientist, I
also believe there are twe types of information scientists—the one wheo calls him.
self a laboratory man or a theoretician, and the other who calls himself a, pro-
fessional information scientist. ' '

In many cases, the information scientist may be known by a variety of titles—
editors, research directors,.or literature scientist. A All are quickly coming to
the realization, however, that they are intimately concerned with information
handling at one or.more peints in the infermation processing cycle., Hvery scien-
tist is a fge‘uter, disseminator, consumer, evaluator, retriever, storer, or collector

_of scientific information. Now that science is creating more'i tion in one
deeads than it did ‘previously in ‘a century, the eonsequences;of this information
explosion are only now slowly being felt. - To-be an effective and efficient
scientist today means, ipso facto, to be an efficient information handler or, at
least, an ardent, consumer of information in all its forms, published or otherwise.

Occasionally a reader write that'he has had it; science information—Current
Contents and anything else for that matter—is too much for him, ‘He has decided
to throw in the sponge; he hasinow decided to iselate himself in;the quicksand
of a few selected journals which he thinks he ean at least finish reading. The
vast majority fortunately recognize, however, that there is no perfect solution,
that each new golution breeds new problems, and each new problem will generate
mére’§olutions, ' There are very féw professional information scientists who can
operate efficiently without Current Content or its equivalent. ; If the laboratory
scientist will.regard. himself as a fulltime information scientist, he too recog-
nize that he cannot operate efficiently without modern information facilities.

‘ T ' bk ~ EUGENE GARFIELD.

‘Mr. BerL. Doé¢tor Garfield, at that point is it not true that if we
were to develop a more effective mechanism !}hrou%h data processing
and ‘other types of machines that we would be gradually eliminating
some of the information scientists; would we not? -Would:that not be
a result of the impact of automated type of effort toward gathering
information? ‘Of course, there would be plenty of them available bul

ou would be losing some of them on this aceount because you would

Ee moviéng them over into the area of discovery and, research, would
younot! ; :
- Dr. Garrmerp. That is right. I think unfortunately, because of
what T would eall a chaotic condition that exists in'the information
picture, whatever people we have spend too much of their time on
unproductive processing—a sort of semiclerical, foutine, or machinable
type of activity. This does not permit these people to spend as much
time as they ought to on the intellectual orevaluative function of the
information prodiction cycle.” I could not agree with you more. -

It has been my own personal experience that the following inevitably
happens. You bring in a person who is supposed to be an evaluator.
However, they finally wind up spending 90 percent of their time going
through the routine motions of trying to find pieces of information.

Mr. Berr. Doctor, you said in one part of your statement that you
want duplication in many cases. I understand that you might go along

21-226—63—vol, 1——16
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with some.du &almatmn, but, could yquﬁla.m on, t, Hlﬂ In some
cases you said you actual y would wa.pf: catio ) df wou d, lpe
ful in your effoxt.

Dr. Garrisro. 1 thmk there ha,s been too much duftﬁlcatlon fn what T
would call the processing end.* I think:there isjustifiable duplication
in the evaluation end. T'wo scientists lopk at.a document and they see
something different there and that is a very important part of the
scientific research process. 'So that kind of rédundaney, T think you
a.lvva,ys will haye mﬁd Fill heed. to ha;}q I}ut e do ot ‘properly
exploit.this duplication at present. .. .

. BeLw: Doctor Garfield, are you @omg to. ma:ke . furthen state-
ment or do you intend for us tﬂ aag questionsnow 4

- Df. Garererp. ' Whenever you wish is'all Fight with i me kg 1u~st had a
few points I thought you might be, interested in

' Mr. Bern Iowas highly mtemsted ‘miyeur. VINITI ]acture A;re
yo%gtllﬂgf to'be gettm intothat ¢ 1

T. G. _ I tho uﬁht I ‘Wdlilf,i men,‘;:ion bn;eﬂy mﬁﬂpe Ti-

ences .in  the. .S mt mon. was, very gu PO ted out,
Co a-n-'Eucmsk:y there area mntagaes an van
in'the way VINITI 'ope “but ‘the'most 'important point is ths
the Russians haye ma up ﬁheir niinds that scientifi¢ information i IS

AR IMPOTHANS ATRR, - The;gre&t advnntﬁgﬁund - which VINTTI oper-
ates is that VINITI has, at its-beck an mli, as it were,, qﬁe of the
s 5,3 bodies ‘of ‘the Sov"iet. Union; the kcwdemy of: Sciences
of the U.S, i

Professor. Mlkhmlov,. ,ﬂimetor of V;[&TDI is dmeetly J.p contact
with the leadership of the he is, e re-
sénting one of the most powerful gro ps’in the Smnet‘ lUmon. This
means that the highest authorities in| the Soviet Government haye
given top riority to the scientific information problem.

ess of what they may or may not be doing now, they
daﬁmtely are-catching up.  Unless we.do som: - more drastic than
what has been done up to now, they could possibly excel us, and I
think that would be dangerous. -1 felt:that way in 1955,and I made
pnbhg comments to that eﬁecﬁ, whmhI am.subnntt.mg to you: rfpr the
recor

Their' ra.te of growt,h Irthlnk appears to-be. gmter than
Partzmlarly in: the; area of | abstmatfng and. certainly even possm%)ly
1 the total production of scientific information.

Mr, Puornskr I think certainly it should be a source of great con-
gern to the whole seientific community and the whple country that our
American scientists frequently have to look to the Soviefi abstracts to
see what is Happening not only in this country. in the way of research,
but what is happening around the world.

It seems to me this.should be our.concern., We have had test;mony
hére that would tend to minimige the value of their activity. Sinceyou
have been there, Doctor, and you have seen it, I would like to hear your
viewson this,

Dr. Garrierp. Certainly it is not the ultimate system but there is no
question about it~—when you are producing three-quarters of a million
abstracts a year you are turning out a tremendous amount of useful
mformmtmm I gon ’t care what form it is in. We ma.y not agree with
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theit’ particular methodologies, it ma{mot ibe!the most up to datey it
mighit'be improved in: many Tes ut: it is/an enormous amount of
. information. '~ Anybody can go ' to ‘t,he Libtary  of: Congress and go
through' the ‘whole series of refereme. Youscan’t help but: be im-
ressed. There is no'point in carplr% about the detailsiof thow they
o it or whether itisindexed or not.  The fact is that it.is-an enormous
effort. - It is done in spite of the fact, I found, that it frequently took
four people over there to do'a 1jlob that it usually takes one over here,
but they are putting people on ejob.

“'Mr. BeoL. Is this Viniti in Russia under the cont.rol, 50 fa.r you
‘can tell of the military or seientific ; oup or civilian group? What
is actually; the controlling feature of initi in Russia {:

Dr: Garrierp. As I said, the control is: from the, A»cademy of

- Scierices of the U.S.S:R. -

Mr, Beun. So far asyou know thlsha.s no partlcular connection wlth '
the military?

Dr. GARFIELD. T have no ewdenceftha.t the )mhtary is dlrectiy in-
volved, but: I have little: doubt that just as nm.:iy of our: smentlsis ad-
’Vlsartha ‘military, so do theirs. ' | e

‘Mr. BeoL. You do not know, of course,: whﬁther on nok t.ha mlhta.ry
hassuch an ‘organization of their own separate from Viniti?, -
©Dr. Garrrero. Well, if we could draw any conclualons about the
amount of intelligence ~work they do you might..-

- Mr. Bervi: I -'want fo ask you one other question. Do you fael tha.t
‘there was some competition in'other areas of the: Soviet, Union with
Viniti, itself, or where -there was a buildup of other typesof or; 1-
%ammensi domg the ‘same kmd of work in other pm‘l}s of ithe
Lo yomsr e

Dr. GARFIELD. Th?ere is'no questmn thnt thJs is an _un?ortant pomt
that 'Viniti is hot the enlyscientific information activity by a: Icmg
shot. - There are literally hundreds iof other: specialized -centers just
s we have in this'countryy but to my knowledge there is'no other com-
parable’ organization of such large interdiserplinary ‘scope. - Every
individual research institute and industry, for example, has-a certain
amount of scmnmﬁe /lnibnma.tlon ac‘mrmes gomg ony’ pwtmularly in
n. lied research. :

1 Ber. | ¥ou dml’t know: whisther or rnot therei was. myawttempt
to qoardlmte the_efforts of any of ‘bhese other groups: mb&ﬁ?’ llittl or
t}irough Vihiti8 o

‘Dr. Garerer. I know thara hava appeared criticismis in ’bhb Stmet
press of'a failure to coordinate a lot of their activities. Forexample,
the abstracting work in medical seience is still done by the! Académy
of Medical Sciences. But there have been complaints by Soviet scien-
tists about-this fragmentu,tlon So ‘you see, as big as: they g:et thev
too have semeproblems;

Mr. Berr. You did not feel at any time that they were. t.rymg to
awithhoeld: information from. you, they were fairly frank s.bemt any-
thing you wanted boknow! Isthat true?

- Dr. GarrreLp. Yes.. |

Mr ‘Berr. Did you get a feelmg there Was an attempt to keep in-

~ formation away from you ¢

Dr. Garrrerp, No, I was not under that impression. They took
me through their so-called electro modeling ]a.ll))ora.tory and various
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offices where work was being conducted. ;. But I had no basis for know-
ing what they did not show me. Many Soviet scientists are reluctant
to show you things just because they are not in a finished condition.
That may account for reluctance to talk, on some oceasions. I did not
feel that anything important was being withheld.

Mr: Puornskr, It is my understanding, Doctor, that the Soviet
Institute, VIN -ITI,‘ is supported in the flow of information by some 80
universities in the Soviet. Union; some 240 technical institutes, and then
some 16,000 various sources of information. I am told that every
traveler who leaves the Soviet Union, every Government official, has
instructions that as he travels around the world, wherever he happens
to go, if he comes across material in a publication, newspaper, con-
vention, speeches, seminars, lectures, that he is te send a eopy of that
material into the Soviet Institute where the material then is trans-
* lated; codified, digested, and added to any other material they may have
on a given subject? Ismy understanding correct as to this'tremendous
network that 1s feeding into VINITI #: v R !

Dr. Garrrerp. Welly T think that up until the present time VINITI
has had such a large problem in catching wp with the abstracting of
the already publisge literature,; that this kind of activity:may tend
to be exaggerated. ‘Now, that does net mean that other branches of
the Government do not do this sort of thing, but T have no basis for
ﬁpeaking on that. It sounds more like an intelligenece activity. They

o have certain express translation services that are performed at
VINITI. A visiting seientist comes back and says he saw a paper by
an American that was extremely pertinent to something that they are
very vitally intevested in. In that case the article would be imme-
diately translated and put into what they call a long digest, something
like the Reader’s Digest, and that goesinto their express service. That
is the extent of my knowledge about this. ‘Beyond that, I can’t say.
There is just so much published literature that I am sure they have
enough difficulty keeping up with abstracting. But as far as the
‘universities, that is true.. : :

In Moscow University and in Leningrad, several people told me that
they participated in the abstracting work of VI\NI'E? ;

r. Pucinskr. You made an interesting statement here that it took
the Soviets all this time, this VINITI Institute was established in 1952,
it took them all this time and they are still catching up with the pub-
lished works that have been published over the last few decades. Do
you feel that there is a need, for us to attempt a similar centralization
of all this material made available? On the basis of your experience
at VINITI, what you have seen there, do you think this country would
be wise in setting up a similar operation

Dr, Garrrerp. I would like to answer the question by saying that,
regardless of what the Russians do, I have always believed this. 1
believed in it years ago, and this is why I am very happy to learn of
the work of this committee. There is no doubt in my mind that we have
to have some kind ¢f centralized coordination and large-scale opera-
tion. For this reason I am submitting for the record an item which
appeared in Chemical Engineering News 7 years ago.
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(The above mentioned item follows:)
' {Reprintéd from Chemical Engineering News, Jan. 80, 1956; p. 5143

NeepEp: A DocUMENTATION CENTER—-ORGANIZING THE VOLUMINOQUS ‘SCIENTIFIC
INFORMATION IN THE UNITED STATES CAN PRODUCE NEW:AND VITAL DATA

“It's ironical that we support establishment of national documentation centers
in countries like India and Mexico, yet ignorve our own national documentation
needs;” says Engene Garfield, documentation consultant. Even the Soviefs have
an equivalent organization, he stated at a recent American Association for the
Advancement of Seience meeting. :

“We must recognize our own needs—a National Science Intelligence and
Documentation Center,” asserted Garfield.. The National Science Foundation
does perform a few-functions of such a center, but it is essentially a Government
counterpart of otherphilanthropic foundations that encourage and support scien-
tific research. NSF has no centralized documentation apparatus, he said.

“Beyond this important question of establishing the center, there are spe-
cific probléems it ean attack,” says Garfield..  These include:

©Qoordinating existing indexing and abstracting services and filling gaps
left by fragmentary speciality decumentation. i
: Issuing comprehensive indexes, encyclopedias, handbooks, and other com-
' pendiums tospan artificial boundaries of specialization. i
Applied research in science linguistics, terminology, and nomenclature.
. Basie vesearch in new: decumentation techniques—mechanical and . other-

' Promoting establishment of a graduate curriculum in. science documen-

Problems.—"“To the layman and to the average scientist ‘documentation’ still
denotes- the nsually unpleasant task of providing bibliographical sources,” says
Garfield. But & conscientious author, having past benefits of effective documen-
tation, will provide an exhaustive bibliography. He kpows peor.documentation
will limit his work’s value, so he is conscious of his momentary role as a docu-
mentalist. : ' ' ) :

“Yet documentation now means more than just preparing a bibliography ;

it covers anything invelved in creating and use of documents,” points out Gar-
field. . Writing and publishing a paper, analyzing, indexing, storing, copying,
retrieving the .paper, and using and evaluating data contained in the paper
are all part of documentation. Thus, a name should mean all these things.
~ .Furthermore, doéumentation has something te do with library ' science, but
no' ' one  knows exaetly ‘the relationship. - Documentation, like' librarianship,
suffers from its own poor public relations work. Very few of these who stand
to gain most.from documentation know what it can do or has done. Until
those people appreciate documentation’s potential, financial support for -its
ﬂe%'lomntﬁ‘lr obviously be lacking. - " ks !

“In a highly competitive world, the quality of documentation: awailable to
indpgtrial mariagers, scholars, and scientists;” continues Garfield, ‘can.make
the difference between success or failure,” Science depends as much as busi-
ness management upon rapid retrieval of complete data to achieve éxp
results in time., Thus, documentation is the forérunner of intelligence—a 'word
while receiving ‘wide: acceptance; connotes cloak-and-daggenwork.«In’ ac¢tual
practice, 90 percent of Government intelligence work consists of painstaking
collection, organization, and analysis of masses of old and new ormation—
most of it originally available to anyone. ' ) S .

Spies lack Ph. D.—This point was borne out by recently coneluded ! reviews
of foreign 'scientific (progress.. Samuel A. Goudsmit; chairman of the physics
department-at-Brookhaven National Laboratory, investigated why the Germans
did not achieve the atomic bomb during World War II. Comments Goudsmit :
“There are no Mata Haris with doctors’ degrees in physicics or chemistry, ''Sci-
entifiec knowledge cannot be transmitted via laymen.

“The purpose: of scientific intelligence is to estimate whether a  country's
scientists and laboratories will make a significant contribution in case of war.
Such an evaluation requires an insight not merely in science, but in economie,
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political, and historical questions. It -ean be achieved. only through the co-
operation of many competent specialists, The sources of information are
usually openly available but wisible -only-te, those: who: are asware of the intelli-
gence problems. :

“The eévaluation of techniedal and scientific progress is rather straightforward.

More difficnlt and at least equally important is to reach an opinion .about :the
mutual influence between scientists and governments. Under Hitler and Peron
and from time to ‘time in the U.S.8.R., pseudoscientists were the principal ad-
visers to the authorities which'of course had detrimental effects upon progress.”
' We must start.—~"Our own Govérnment in creating 'the’ Ceniral Intelligence
Agency took a step whoéé' coutiterpart must be found for science;™ says:Gar-
field. The CIA’s scope is totality of information pertinent to the Nation's
safety and progress. The time has ‘come for an analogous scientific:body.

Problems of financial ‘support’and manpower are considerable, but:they are
by fio' means insoluble. " He poifited to the existence of cheémiedl abstracts, ex-
cerpta ‘medica, ‘biologictl abstracts, and many others which prove that money
and manpower are nht insuperable ‘obstacles. Inertm and intelleot are the
real problems.

But some positive: Signs appear 'that documentation’ acﬂvmes are inereasing
There is 'a growing acceptance dmong scientists ‘that benefits ‘derive from good
documentation, and that the litérature is more than something- used for. gen-
eral inspiration-=it fs 'd'‘tool te’ébtain information’ just!as one ‘performs: ex-
periments. Adnr:\lpistm‘tors albo réeogniﬂe these acthﬂttw as being as tvaluable
as 1lab' work, ' "

“iNow,” "concludes ’E}nrﬁel'dm"a concerted eﬂort is nbeded to gain ‘maximum
benefit from increased documentation activities.” Methodology which elevated
seiente to It&“present/Btatus ‘must be applied to documentation: Tha way to
do this is with a coordinating organlzatlon—the documentation center..:iix

Mr. Pocissgl., Yﬁastsmfa e had testimony from, one of. the g%entler
menwhom ablymasy rtant a ta&anybodymbh:sconntry
in this whole ‘problem of’ s,ssemblmg information. ~Admiral Martell:
He 'is' Chairman’'of the Committee on Sclentiﬁc' Information, Federal
Couneil on. Seience and Technology. . That is a most. respons;ble posi-
tion. +Yet:Admiral Martell said we.could go with, index: eards and he
is perfectly ‘satisfied to think in terms of resolving the whole problem
of ¢codifying and coordiﬂai;ieg this bj;lgantlc flow of seientific qu:’rma-
tion in.terms, of index eve I am quoting him correctly,
when T'pecall that he said: ymtﬂrdaay that he thought;they e@uld do thls
index cards pretty much. ’ - -

A8, I ‘amn always reluﬁta.nt to siy, yes or no wk ggn I can’t
ses the context of a staternent Mr. Ohmrma.n. But pmm t | m,t.’h
your ‘point anyway. LRLGEE

Mr. PUCINSKL. Th'ei' Tecord 'wlll spea.k for 1‘t531{ 'Phrs is: w I
want, to g;at1 ygﬂ.lr redction and your af)pmlsal of the job ahead.
sa; ave:been for a central system for some.time. .. .

%\3 what hxtentdo ‘the Soviets use: ha,rdware computersy meclmn1za~
tion, in their Viniti operationi? You were the‘ré m 1955,

Dr. GarFrerd, 1961. i

Mr. Poeingg1. That is very recent. e |

Dru Gfﬁamm I’I%;rei*m Jsl;z’VeraJ arleas where you e;m dlscuss ithe
use of hardwafe, ''One igin the general preparation an; mgammt on,

rinting, what have you, of theg;ﬁiﬁmnug abstxacté thit dre p
E‘he Soviet Union js very much interested in mechanized mezﬁp

preparing printed publications just-as: we are: ‘©On thesother: hn'nd
thars is'the pn;oﬁ[ﬁém of mechanized search which'is another: aspect of
the mf’orma.tmn problém. They have a large ‘séale Feséarch activity
on the potential use of computers and other types of electronic devices
for retrieval.
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' Wilen' T Yas there fiiiiybe’ thers wére thinigs’they did not show me,
bﬁt_ifﬁ,‘%& did show me experinental 'ﬂg!ﬁ%m‘ﬂ for searching chemical
comipd nair‘-kij:?ai!i&ﬁsﬂ ical devices. Whether they liive them tiow
t think ‘really ‘matters too much; bechuse they are going

or not, 1 'dor™ ¢ 'réally ‘Mattens | ,
to have them very $oon, if' théy don’t have'them iiow. :
Mr. Pucinskr. T'asked that question merely to'bting you' to an
evaltation” of our’own ' ‘problems. Do you' feel ‘that we are going
to have to develop the hardware here? T am sure you are aware of the
work that is now being doré to develop equipment capable’of doing
tha"f?'ub’ that you 'describe, - 'Would you give us’the evaluation of
whéfs do you think we. are at this point in the hardware problem? -
"Dyl Gasrierp. I think that we'should never‘underestimate the %ower
of the'index’'Card becatisé you can'provide a tremendous sérvice by so-
called' conventional neans." However, those of us'who have been try-
ing'to push for machine methods for many years feel that the potential
of these detices'just has ot beeri exploited mainly because the money
wi& not there to do it.  The techriology is. Theré ulready! exists
tremendous capability i this field: T am suré that with the proper
support more special purpose devices will be forthcoming{;‘;@é' here is
little doubt in,my'mgﬁ Jthat eomputers can ‘be used. ' 'We ‘are using
them right now, , A0t E Dot xoa sy Ll
My Pocinssr. T hiave hothing agiinst index cards eitheri’ T think
I make wide'tise of therf’ aiid T'think we'all do/ The Library of Con-
gress, for’instince, Has a magnificent referral service based on index
cards’ The Libraty j§trying ‘to riechanize that ‘operation. So that
this js neét ‘a’* vendetta aghinst' index cards. ' But T wonder if: 'you
could perhaps give onr commitiee a little better idea'of the limitations
tlﬁ“% ‘e o!f c':b&?&ftf_w':iﬁ!thhig&iield-‘(i}f ‘processing and retrieval
withiti €he scope of our' present riethods and our-prétent equipment.
v %E-?FG‘AMD 'I'f‘Igmgggrélf the question properly, it is m:t};nly Tack
of fiftaticial support to app: ly'whaj:«'we -'alrsazijy ‘know. ' ‘Given finaneial
support there is a-great Xe‘a_ that can'be done with existing equipment.
Ogﬂﬁm’ily therd’ aré many new ' devices that have 'to be developed.-to
tiake ‘a‘arridge, $0'to speak, of the old methods with the tiew. ' The
capabilities ‘are enérmous! We just: dre 'not usirg them. Have I
{OMy.PociNskl. Yes. 0 ; - e
mﬂkwu:r'Fl. I',!."_.-.‘:!_,il_- T 1 ' o o -::‘_Ii.--
'Dr.'Garrierp.) There is'no 'question about it. 'In fact, because’ of
this néw ififormation révolution, we ‘are capable today of generating
new scientific information, by using new devices and systems, hard-
war and ‘soft ware, that will enable the modern scientist to make
fantastic‘advances on his’.own!' 'An individual scientist is capable
today of making advances thatwould have taken scientists in previous
generdtions'20 or 30'years.: This'i®'why T referto tHe changing char-
actérofseientific researchion oo o i BUERTE T 51l
’Sindethis centralized facility is not available|'a tremendous amount
of ' frustration exists’ amlongst many séientists: ' They 'thrdw  their
hands up“and they say, “I'amljust not going to use the literature.”
This inevitably: leads' to 'waste ‘of scientifie’ talent because:of the in-
erhtableldﬁphﬁaﬂ'ﬁon. -:'if-:.E!-.’\rl’ 9 Flistiale - Pt il ety pBiegs
My, "PoerNski. Docter, at' the' outset. of -our hearings last- month
Dr.oAdkinson: from the Office of ‘Seientific Information Servides, an
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agency that was created by the National Defense Education Act, and
there is a. proposal before this committee to broaden that agency’s
scope—but Dr, Adkinson testified they are now publishing a tremen-
dous. amount of coordinated information in terms of abstracts and
titles, which he thought, was doing.a reasonably fmd job. .

- Would you care to venture an evaluation of that particular aspect
and do you have any recommendations on how that could be improved
if improvement is needed in order ? . il

Dr. GarrFrerp. I don’t think I will comment directly on Dr. Adkin-
son’s remarks since I did not read them. He is-an old colleague of
mine. I think the situation may be described this way. There are in
this country many useful information services. There are many
useful publications, no ?uestion about it. We still produce a very
substantial pereentage ‘of the world-ougtput.niacientigd information.
In & certain sense we are spoiled by that. But there is considerable
chaos -which results from an overabundance of overlapping, conflict-
ing services, which; leads to the frustration I described. . People begin
to, throw their -hands up. There are too many of these services and
it seems hopeless to some. b s oot : _

If the coordination exists it is not apparent to me.

Mr. Pucinski. Proceed, Doctor. ¢t 3

Dr. Garrmrp. We are now getting to. the crux of this problem.
To me it is not only the physical realization of a national science
information center which we have to discuss, but also the concept,
because the coneept:is irelated to the change in the character of
scientific research—+to the.problem of the multidisciplinary and inter-
disciplinary nature of research. :There is not a scientist that I know
today who does not find ‘himself using dozens of different sources of
information, channels of information, if you will, 11 order to satisfy
his information requiremments. It is this problem, interdisciplina
research, in Whif}ﬁql am especially interested because this: researe
covers the well springs, the future of man. y i

Any specific area in technology, while it is very important, is not
of greatest concern to me; but. rather the man who is working.in the
interdisciplinary field will produce the idea:that leads to a tran-
sistor, a polio vaccine, et cetera. That is why we need a. highly
coordinated, centralized approach. It is not merely,a question of
doing a good job for chemistry, physies, biology, or engineering.

Mr.. Pucinski.  That is. exactly: the point. I wounld like to see, you
develop and expand on. - The preposal which has: been;made here,
and: we discussed this .backwa,ré) and  forward; and the heart of the
‘proposal for a national retrieval center, is not one that would bring
undper one roof all the scientists all over America and-all of the in-
formation scientists-and all the translators and all these le.

As I have said repeatedly it ‘'would be absolutely impossible to be
able to attract that llr)i(;ld of talent to one community for various rea-
sons, either because of climatic conditions, some people like -to live
in the deserts of Bhoenix; Ariz.; some in the mild climate of Cali-
fornia, other in the wintery and windy: elimate -of Chicago. .

So we have said repeatedly we are not. attempting to. try to. put
under one tent this fantastic scientific capabilityi: Bgut what we do
want is to develop a system, and I think Doeto¥ Touloukian men-
tioned this yesterday, a national system that is going to have a nerve
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centery 'a command ‘post, through which will flow the exchange of
all of this information to see how, for instance, discoveries made in
the bicehemical field might apply conceivably to the thermophysical
field: “I don’t know that they do, I am not a scientist, but it would
seem to me' from testimony before this committee that there is a direct
relationship in the scientific field that today is being generated in
‘these various research centers. ! LTI
Yesterday, for instance, Doctor Touloukian told us about the work
of the thermal physical properties research center at Purdue Univer-
sity. They are undoubtedly doing a great job, Doctor, at least I was
impréssed with his testimony.: T'weuld like to have the information
he ideveloped ' down thers for the specific field 'of thermal-physics, let
themy cﬁntEnua-‘in their particular field, but make that informationiilso
available through this Center to all the other scientists who are prob-
ing various other aspects of the scientific community. : ‘.
Now, I wonder, I think you have really: put your finger on this. I
wonder: if this is a concept which in your judgment would serve the
best interest of America. il '
" ‘Dr. Garerecd.: I ami surprised that anybody discusses any more
whether scierice is interdisciplinary.  If you want I:will be glad to
submit for the record literally dozens of examples. I can demonstrate

the relationship between dairy science and the work of Albert Einstein.
This ' may be incredible, but we encounter this type of relationship
every day. * That is why I use the expression “it is a truism” when

talking about the interdisciplinary nature of research. It is a constan
source of amazement that people dispute this. _ -

Mr. BrapeMas. Allow me to say, first of all, Doctor Garfield, I am
very sorry to have been delayed in coming but when constituents eall,
every Congressman~is his own data processing and information re-
trieval center, and he cannot turn to a.n%{e_lec‘tmnic system for help.

You said a moment ago; in'response to Mr. Pucimski’s question, that
you find it difficult to understand why there is any mecessity of dis-
cussing the value of interdisciplinary research and that its value is
a truism. But we in Congress deal with truisms. It ought to: be
obviousto everybody, for example; there are too many people dropping
out of higly seéhool, and that they ought to stay in high school longer
and that if they don’t get a good education they will be out of work.
In spiteof that truism ﬁetie:will be millions of young people who leave
high school and go out without an adequate education, and their names
will be added to the unemployment rolls in the country. Yet here in
Wagliingtoh 'we have a very hard time passing legislation to do any-
thing about ity truism or no truism. -

"So, while I appreciate what you as a scientist have said, let me
assure you that nothing that you have said, or seems obvious to you,
isirrelevant to the kind ‘of problem that we are tackling. I don’t think
you quarrel with that {gl;oposition.

T was very much interested in what the chairman just said in re-
ferring to the use of the word “system” by Doctot Touloukian of
Purdue during our testimony yesterday, because that phrase “system”
seems to me to be on all fours with the phrase you used here just a
minute ago, namely, concept. I think you made the point that ft was
not somuch the question of the physical embodiment of the data center,
let us‘say, but rather the eoncept of being able to bring together infor-
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mation that is the result of research in many disciplines. I think you
went on to use the words, “what we need 1s the right approach; we
need a coordinated centralized approach.” | Mr. Puginski -also, made
" the point that we arenot at all seeking to-bring together scientists and
other researchers under one roof. - Yesterday Doctor Touloukian
expressed a certain amount of concern in that regard becauge he made
the point that as an opera.ti;}g scientist he,felt it important that-the
operating scientists do some of their own data %:ocessmg and informa-
tion retrieval and that their lives should not; be lived apart-from! the
decumentary scientists, i« ol vibermo b _ 71
I am having a hard time, in view of all of these comments from the
various experts, I am having a little difficulty in understanding ex-
aetly what it is we are hoping to come up with here inthe final:analysis:
Is it-a physical embodiment?. -Is it a somewhat different kind of sys-
tem, concept, approach? . Having said all that, letme ask if youwould
spell out as elearly as you cany-and I am sure it will berwery clearly,
exactly what it is you think we/need!to 'do to meet the problem.,: ..,
I think what has to be done is manifold. I like to. think that one
can begin meodestly and aspire to great things. ' But let me give
ouan example of a situation which I Gon;sidevrto-:be--.aalling.; I
appen to-have the pleasure Df.bei.n% -agsociated with, Dr. Harold
Urey. 'Reeeritlg T was doing some-bibliographic research work: for
him. It was. distressing to: me that there 1§ mo-single seurce, to
which anyene could turn, so that in any reasonable length of time,
miamoulg?ietermina:-the‘ publications.authoréd by this mdn in his
lifetime. sitd arricpEih el o 4 TR s e
Now, {1 think it is/a!disgrace, that it should! have.to be:literadly
a work of fantastie labor by trained: Yibrarians;to turn mp- merely—
not seme other ‘mere, complex information ' I ‘could mention—but
mérely:a list of the publications of our Nobel: Prize winners. » i -
‘Mr. Brapemas. Letme interrupt: at that: point to ask anuninformed
layman’s question. = - et bassdziahersr o0 laii L _
“Why is it a Member of Congress could not. write over to the Legis-
lative Reference Service of the Library.of Congress and say, please
send ‘me' a list: of all the :publications by Dr. Harold; C. Urey. /.
Dr.'GarrmLp. You could, and the work could be accomplished with
a reasonable, but never with a complete-degree of certainty, because,
particularly in his-ease,: Dr. Urey: has published in so many-interdis-
ciplinary areas as for example “The:Qrigin of Life on Earth.”
I did not say it is a job that can’t be:done.with a reasonable degree
of assurance, but it is extremely expensive. ' The people at the Library
of Congress would have to go through litemélf- dozens and dozens
of rsources to find out what, has been published .and: never be quite
certain of the result. I am acutely conscious of this kind of thing.
Many scientists know about certain reference files:which we maintain
in our organization. I frequently .get;'ﬁmarﬁglfy calls. . And . this
is just the simplest level of bibliographie problem, what I would call

the problem of majntaining an international inventory of scientific
publications. It just does not exist. And I don’t just:mean a list of
scientific journals;. - r #1oYl i

If you do not even have the na,w.guié'_ of.anmvent&w control for
your business, you just don’t have a business.. And.we are not in. busi-
ness, as far as I am concérned, until we have a basic inventory of
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scientific publications.  We den’t even knew all the scientific journals,
no less the individual articles that ave published. We hear all kinds
of unsubstantiated statements about_tﬁe.:ma.gnitude, the number of
journals, the number of articles. R Vg s
I have worked on this problem most of mi professional life. - There
have been many studies but we still don’t have any definite answers
because there is a lack of an integrated interdisciplinary approach.
Even the studies lack this aép'[fnmac A fo 11 ]
-*Mr: BraveEmas. Let ‘me, if I may, bring our conversation back: to
the original question on which you were commenting. - What is it
that'we need to do? - You-were saying, I believe,;and gave this as one
example, that wemneed to attick it in several ways. ; Is that corréct?. .
' DroGaremep. 'Well, I was trying to sayithat we should establish a
definite objective, among: others, to obtain: aceomplete inventory of
scientifie: publications: throughout the world. < That is'a: very press-
ing\:problgm-.. I mentioned the case of the author index. -It sounds
trivial; but it is an‘important thing because in science anrauthor-is a
subjécti! Similarly, we ought te/have a-minimum of subject ihdex-
ing by conventionai and/or ‘automatic: methods. 'Foroexample; as a
starting point, I could give you alistof a thousand publicatiéns
whichrcertainly ‘produce 50 to 90 percent of the really: germinal'ideas
insscience. 'W?; don’t even have a’'complete cataloging of this basic
listiofrjournals. « - o 10 Pt bt bt D e wilbsh it y
Mr. Brapemas. How do you envisage that we could achieve these
goals? - IS T ! vl L oo YRS I E!
' Dr.»Garererp.  If the Government makes up its mind'that it is the
Government’s: responsibility to get ithis :done, numerous mechanisms
within: the: Governmeht: or. outside will get ‘this accomplished. -To
perform this taskis not inherently: difficult, if: we:make wp our minds
to de it—to spend the money.: The people are available,: . 1.0 v !
“Mr! BRapEmas. Let me-press you a little bit: further if you don’t
mind. Let us say.we get the money, then what' would you,do? .
~You see, the reason I press you onthis, Tl feel that to some extent
we have been playing with cotton candy ineur heéarings! It is.a little
bit diffieult for me; we are talking about a icenter/or system:or a: éon-
cept or approach and we have to write«d bill:that  calls -for.«the
expenditure of public moneys. I would likete know. what: it is ‘we
are being asked to spend the money on. I would like to know what
~ you wotld:urge that'we spend the money on.: ogn i
Dr. Garrierp. It is a little difficult for me: to’ comment on-this.
A mumber of years ago, after crying in the wilderness aboutthis
problem, we ‘decided 'to stop complaining--and ‘we ‘decided, at the
Institute'of Secientific Information, Jet’s try to'de this ourselves.| Our
publications'and projects reflect this. » I would hope that the Govern-
ment would take on the responsibility to de the job' with much greater
scope than.we have been able to:do. “How do you do'it? The job is
not that diffieult to do:  That is what'T was trymg to say before. The
mechanisms are available, the techniques are awailable, I can spell
out/for'you, if you want, the kind of services that could be done.  For
example; we are 'engaged right' now in' ‘certain studies which will
help identify the gaps in'.abstracting inthis -country. /> All these
things can be done. To maintain an inventory you have to have
people who take the inventory. That means, in this business, cata-
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logers, information scientists, and others working full time in acquir-
ing the publications and processing them. Then the information can
be put on so-called common language tapes for use by all sorts of
agencies in the Government and outside the Government.

There is no central source, today, for examtﬂ.\lle, where tapes are
produced that can be used by all who desire them, for the simple
job of bibliographic citation. 1

Mr. BrapEmas. To be more specific we need more trained manpower
who are experts in this particular field who are information scientists
and technicians. Thatwould be one thing, I take it. G

Now,.what I am trying to get at-is whether or not you think we
would need 60 establish 4 center someplace that would be the main
recerving- eenter for such 'information, or if you are suggesting that
if we have the manpower weé need to funmnel them out across the
country. I am just'trying to get some picture of what you are advo-
cating in: somethat more specific language. You have used the word
coordination. The chairman has spoken eloquently of coordination
as & key word in our discussions. - Will you spell that out a little bit
more ? T-amsorry to press you so specifically. wenired 4
~‘Mr. Ber.. Would you also spell out specifically in what areas we
are able to proceed in a mechanized fashion and what area we are
not. Are you thinking primarily mechanically, manually or are
ymél thinking of the substantial amount of use of computers and so
on

Dr. Garrierp. Yes; I think ultimately much of it can be mechanical.
You know it is difficult for me to say how fast you would push ahead.
¥ can also make a very specific statement. 'In ever leaging city in
this country there ought to be a complete, single collection or deposi- -
tory of every leading sicentific publication. It just does not exist.
I could give you countlessexperiences of frustration on this problem.
Even inthe city of Washington you can’t easily find in a single library,
every leading scientific publication in the world, no less any publica-
tion. Some are at the Library of Congress, others at Agriculture,
others at HEW, and so forth. - : .

‘Mr. Brapemas. Aren’t there very sensible reasons that that is the
case, one of these reasons being money ? :

Dr. Garrrerp. No, sir. : '

Mr. Brabemas. I know that a lot of universities find that the cost
of keeping up with scientific publications that come out in such abun-
dance 1s a very grave problem. :

Dr. Garrrerp. I can’t agree with you there, althouﬁh certainly there
are specific cases of universities I could name where that would be true.
But I think it gets back to this interdisciplinary concept. There are
a lot of universities which have a departmental, fragment approach,
and wind up not having a complete collection of seientific. publica-
tions covering the eomplete spectrum of science. -Similarly, in the
public libraries in big cities and Government libraries, nobody has the
specific responsibility for maintaining a single collection where a scien-
tist can turn to find any particular scientific document he needs—
promptly. Timing is quite crucial. People in Government only
understand timeliness when they get a call from the Hill.
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Mr. Brabpemas. What you say astonishes me. It astonishes me
not so much that you make the point that these collections don’t exist
but Tather, to be quite candid, that you should sugfest that they
should be in all the major cities of the country. would hope,
maybe we are not really disagreeing here, that such complete col-
lections of scientific literature would be available in university com-
munities, and in most of the major cities I suppose we do have t
universities. But I am impressed by the fact that in the soug::‘ln
part of the United States for example, they have been so concerned
~ about. the %mhi-bitive cost of each university trying to maintain a
complete library that—I think it is the Southern Regional Educa-
tion Board, or some such group of southern universities—has banded
together to try to figure out which university ean specialize in what
field and which university can specialize in another, so that none
of the universities has to be burdened with maintaining a complete
collection. T thought it was in the field of sciences that they found
the burden most onerous. . | ;

Dr. Garriewp. That surprises me because I would have agreed
with you 100-percent:on-the problem of maintaining collegtions in
the soeial sicences and humanities, because you-are:dealing there pri-
marily with monographic book material. In the sciences you are deal-
ing primarily, but not exclusively, with the scientific journals.. It
is not' out ©of reach of the budgets of a large university to maintain
a ‘complete collection, for example, of the thousand publications I
mentioned; o _ i ;

- ‘When: I started my testimony I said that the scientific information
problem is an enormous problem. At the same time, I would point
out, there are-an awful lot of people who, in - many' respects, tend to
exaggerate the problem. :If you start out with asimple objective, you
can provide a tremendous service for sciemtists. By saying, this
is ‘where we will begin—and from this day forward you can promptly
obtain’ locally any copy of any publication on this list, which repre-
sents 75 to 90-percent. of the significant publications in science, the
remainder can be iobtained, equally fast from a national center.

“This' coordinating center  can see to it that every major research
center ‘has'the basic’' corpus.  The rarely called for items are then
maintained elsewhere—preferably in one ora few key centers. This
is the so-called core library philosophy. oo

Mr. Brapemis. You are the expert in this field, I certainly am not.
I can’t quarre] with youon those facts. :

o Mr. Pucinskr. My colleague from Indiana has raised apoint that
we are going to haweto face up to seoner or later. Dr. Kelsey spoke

vesterday about the tremendous:cost of abstracting services to get a
complete picture. I-believe he used the figure $60 million. Now, I
think our concept of a university library as we have grown up to
understand it, is very rapidly going to be completely.obsoﬁoe. + Idon’t
think there is an institution in the world, I don’t know of any uni-
versity, that could possibly afford to maintain a complete lib -of
seientific information that may or may not be of value to its scholars.
It is for this reason that H.R. 1946, House Resolution 1946, the bill
before this  committee, envisages the establishment of a National
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Data Processing and Information Retrieval Center which would be
connected by facsimile; teletype machine, perhaps even closed-circuit
TV, and which would be available to every university, every industry,
whoever is pursuing research scientific pursuits. - i !
'S¢’ that fromthis  Center' the individual 'and this library could
get the world’s kmowledge on‘any given subjects. That does not neces-
sarily mean that the (Center: itself would possess this information
but ‘the-Center would know where this information is and it is en-
tirely possible that Dr. Touloukian down at Purdue University may
have & tremendous’wealth of research data ‘on terminal physical qual-
ities. Dr. Jones at-Michigan University has a problem. Pg going
through the clearinghouse that we are tﬁh:_ing_about-here,.a' ational
Center, Dr. Jones could have made available to him very quickly the
information that Dr. Touloukian has at Purdue, the information he
may have at Hopkins, the information he may have at MIT, because
all of this would be tied r by computers at this National Center.
Isn’t this what we are talking about, Doctorf o In your judgment is
this concept practical ? Practical or is it desirable?f ' N
- Dr. Garrrerp. I have been discussing the simple problem of docu-
ment identification and location—doctiment retrieval. Thisis some-
times easily confused with the problem of getting information—in-
formation retrieval. The concept of an information center which
goes beyond providing documents and gets into the area of informa-
tion retrieval would be in the next stage. I am not saying that this
ought not to be done. I am simply saying you could not possibly do
it until you lick all these other problems of doecument storage and
rvetrieval and inventory. ] :

I should also bring up the question of the facsimile transmission.
You have to also educate scientists, among others, to be willing to pay
for the cost of facsimile transmission. - s

Mr. Pucinsk1. That'is right. And Dr. Touloukian mentioned that
yesterday. Mr. Davis, the editor of Science News, lamented the fact
that there are scientists dealing with these very serious problems who
will apparently not pick up the telephone and call for information but
will use a letter when it' will take 2 or 3 days for a letter to get through.
What I want to find out from you is in line with the questions raised
by Mr. Brademas, so that we understand what we: are talking about,

. Brademas asked if you could volunteer some suggestions on what
isit we are talking about, what is it we want to do? I think what we
wonld like to get clearly established here is your appraisal of the

roposal to establish a Data Processing and Information Retrieval
IC,imtax'* which would really serve as the nerve ‘center, command post,
which ‘would be the place from which would stem the system of coordi-
nating the collection of information so that we would have in one place
‘in this country a.n_op]gortmnt to get answers to questions that today
people apparently can’t %t. This 1s what T would like tofind out from
you, Doctor, if on the basis of your judgment: this is a practical
apﬁl;oac’ﬁ. p 6 i oI i R

“Dr. Garrrerp, T hiva- said that I think we need a national!center.
I'have indicated certain practical ;i)robimrs.ssociated with not hav-
ing the center. T will-be glad to submit wa?s-and means that certain
specific task could be accomplished. I don’t want to get into details
of how you compile this inventory, how you see to it that the publica-
tions are available, whether by facsimile or otherwise.
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* 'Mr. Puérnski. I might add here, Doctor, and I would like to get
your view on this, I recently proposed that ‘we establish an-annual
‘wward similar 'to/ the 'Enrico’ Fermi' Award, to be known as the
Vannevar Bush'Award, the Nationak Seiénce Foundation, to:make an
awaird 'of '$50,000 annuallysto the scientist; institution, or agency or
whoever makes the most’significant contribution for that year in the
‘whole retrievaliprocess. ©/'/ i oo 3

Now, the reason for that suggestion is because I am aware that at
this state of the art there-are still vast limitations in this whole field
of data ;R'rocessing'anﬂ_':-infqmﬁtion retrieval and I'would like you, if
you ‘would be' good enough, to .comment on whether or not there are
'Em'ita.t.-i;cms';“f Am'T correet in assuming: that there’'are limitations?
But the fact that theré are limitations does not mean that we have to
sit back 'and wait untilall the limitations have been removed, as Dr.
Ke_ﬂ?ay very properly pointed out yesterday. What are your views on
thiﬁ ! o T r § i W f 3 . %

- Dy, Garererp,  Thereois-noi question gbout it You .don’t have: to
have all the answers:in ‘order:to begin work;on & solution. I cer-
tainly don’t: kmow all the answers and I:don’t think arybody does.
Phe nature of the information' problem -is such that each new set
of solutions generates a new set of problems.  Information is a kind
of vicious circle where each added degree: of istication intro-
duces a new" problem—a new: challenge if you will—because human
knowledge feedson what has gone before. - {
The faet is that the scientist today, with the simultaneous plethora
and dearth of information available to him, present a situation’ which
uires: new approaches. - I don’t think they necessarily will be
hardware. ‘The breakthroughs may -be in systems—software. We
need new solutions but we’have many approaches which can be used
right now-if ‘we adopt this basic Interdisciplinary concept. Un-
consciously many scientists .and other peogle have objecteg to:-ap-
smachin r'science in a - big: way. They identify big science.with
enial of their freedom. For some it is the protection of vested
Mr., PuciNsg1:; ve been trying to figure out why, as you-say,
yourself, this wholei thing is a tma%m, tthere: should not be debate,
-yet there is debafe obwviously: - The, testimony we have had before
this-.committee indicates .ﬁhatﬁperh&ps-we-aa‘emot ready yet to adopt
‘the concept incorporated in H.R::1946. . So I am trying to determine
why would there be any opposition to this concept? And I am won-
dering, 'would you.care to venture a guess? - If there is any oppo-
sition; éould:this opposition be based on'the fear of various people
who hawve various segments of this whole problem today, a fearithat
they might be put out of existence, that they might be driven out of
business. .- For instance, I recently received;a guerry from the péople
who operate Documentation, Inc., over here:in Bethesda. I think
you are-familiar with it.. They asked me was it my thought ithat
the private sector could not do'this job, that it would have to be done
KR e-Government. ; | From that inquiry I gathered a concern that if
(HiR. 1946 were ado[?[tmi-: ithat perhiaps they; might be put out of
business. i+ Of doursep I/ would say that such -a:fear is completely un-
founded. I mm-sureithat: Documentation, Inec., is-geing to be deing
some specific work for NASA in the space program. NASA happens
to feel that Documentation, Inc., is the best way of retrieving all the
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information related to the %me--progra.m and if this;is. NASA’s
judgment it is a perfectly soun judﬂment.; 75

What I am trying to do with H.R. 1946 is to take the information,
incidentally, all unclassified, that Documentation,, Ine., develops and
forward it to its client, NASA, of course, but also makethat infor-
mation available to the National Retrieval-Center so that the Center
can then tie in this information with the whole spectrum of the
scientific community.

So we are trying to assure these people, Johns Hepkins University
right now gets a big grant to translate Soviet technical journals and
so there may be a fear among some people at Johns Hopkins that if
H.R. 1946 is adopted we are going to:lose this work, we are going
to lose this grant, we are going to lose these linguists. I think that
is a fear unfounded. What we want, if Hopkins can do this work
better than anybody else, we want. it-to stay there, obviously. But
with reference to the finished product, I don’t know now what: they
do with it. What we would like Hopkins to do with it is-to give a
copy of the finished produet to the National Retrieval Center so that
it can be fed into the nationwide system of information dissemination.
‘This is what we are‘talking about. ' Don’t you think that this opposi-
tion stems from a natural desire for survival, of fear of destruction?
Would there beanymerit to that . i _ ' :

Dr: Garrrerp. 1'think-that any new proposal will have some oppo-
sition because of that kind of fear. - The centralized approach of the
Libra'r% of Congress in’' dealing with -the cataloging problem was
feared by many librarians. Yet this has been a great boon te library
practice. During the last 80 or 40 years Sma.ll'gili.ﬁbrmes have pros-
pered as a result. A lot of people do have subeonscious fears, but
they are certainly unfounded fears. ‘The National Center: would
actually foster and promote the increased prosperity of the other indi-
vidual Gﬁmrations in the information industry. .~ -

' Mr. Pucinskr. That is exactly what I said yesterday in my gen-
ing statement that actually this National Retrieval Center would be
a boon to the individual efforts throughout the country because the
finished product of their effort would firid someplace to go. I am try-
ing to stress as strongly as I know how-that FL.R. 1946 is designed to
‘complement their aetivity, not to'substitute for their activity. Do you
feel that if we did have this National Center, as you and I have dis-
‘cussed it today, and the rest of the members, that we would indeed be
able to set up a network of information exchange LERE i
<Dy, Garrrerp, There is no doubt about it.” The way in which you
deseribe’it may not be exactlythe same: I eould visualize the National
Center dishing out to NASA: rather than the reverse; but I-den’t think
that mattersnow. =« 7 VhiEg it 6 g

Mr. Puomnskr. On that point, of course, it is a two-way street. =
" Dr. Garrretp, Right. 0« 0T 50008 T st o
My, Pucinskr. Johns Hopkins feeds the Center but conversely the
Center may make the material available to Documentation, Ine.; ma-
terial that Documentation, Inc., does not readily have. I agree with
your statement, you made it at the very outset here; I just scem to feel
that we can’t cieln,y this effort any longer. - We are-far behind now.
Your observations on VINITI are particularly interesting.
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- Mr. BrapEmas, On-the matter of VINITI, you have been there.and
lectured there, I understand. = Just a few quick questions. How many
people do they employ at that Center ? ;

" Dr. GARFIELD. %Vhan I was there I was led to believe there were
2,000 ‘full-time employees and anywhere from 10,000 to 20,000 people
in the universities and industry who participated in the abstra
work on a.part-time basis. But there were only several hundr
pegﬂa-in evidence at my lecture. . :

. Brapeman. I have been told by someone who visited VINITI
that -he was surprised to find as much manual effort went into the
operation as it did. He had anticipated a good deal more emphasis
on electronic equipment there. - Do you have any comment on that?

Dr. Garrrerp, I think it ties,in with the question of their catchi
u-]i.. They had to start from: seratch, - They have so to speak craw
a little, now they are learning to walk.: They are bound to soon learn
‘to-run. The concept. again is the important thing. It is not the par-
ticular meehanic which you use to carry it out. It does not matter
whether you use an army of elerks with file cards or whether you use
a couple of programers and a computer, You can achieve the same
objective. ' - :

n the: Soviet - Union people are aﬁparentlf very easy to obtain.
They have four or five people doing the job of-one, So 1t was inter-
esf-jnf, but not entirely surprising, to find that they had so many
-¥eop e doing this kind of work. But they are using the computers

or more sophisticated  types of. activity. When you talk about
‘machine methods 'in this -uus_iness there 1s ia lot off.conhmggtr; ‘or
example, printing is uswally a very integral part of any abstractin
-centeil-j’_s WI:)rk.-. ]ﬁeehanical and. automatic methods:of;photogomptf
sition are frequently the “mechanized” activities that we really are
talking about when' we talk about computers in documentation.

Now, the digital computer is gradually -mar%'mg with and playing
its role in that automatie printing process. I think again there is
frequently eonfusion of terminology. Of course, the Soviet Union is
‘ofre of the- largest producérs of f%ub]icatiens.in the world, - They
certdinly are 'mot-strangers to photocomposition methods. = They
‘were vitally interested .i%ek emmgl{e,- in the systems .pmsant,lfr being
used by the National -f.ibmry ‘of Medicine here, and asked all kinds
of questions about the system I had designed for NLM as a consul-
tant.: It-was’obvious that they: had: intentions of approaching the
'same problem in-a similar way.' They asked very aopﬁlsticated,q.ueq-
tions; ~That is the clue:sThére was not a paper in. the American
dociumentation- journals that. I would refer to, except those -that
were ‘only a few months old, that:their ‘documentation Eop]_ﬂ_,-rdld
not know about. . That is one thing I:can say: They are thovoughly
.checked out on-the American documentation literature. . .. 1
. Mr. Brapemas. This is true in the field of scientific and technical
Jiterature, I take:it. I remember when some of us were in Russia a
coupleofi years ago, whemwe sat down with the deans of the University
of Kiev and asked if they-had Ameri¢an journals in the libraries, they
-saiid, ‘of course. I said, do you have our most famous national news-
-paper, the New York Times? - This is the fourth, I think, 1 t uni-
“versity in the:Soviet Unién: Theyisaid they were sure they.  the
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New York Times; T said, “Let us gosee.” 'We-went over to the library
and they went through the stacks in a great hurry. They came out
with, as I recall, the proceedings of the American Physical Societ;
and some late issues of our ‘chemical abstracts, as 1 recaﬁ,‘ and 'severa
othér iscientific journals, ‘but 1ot a single issue of the powerful New
York Timeés was to'be found. 'So while the Russians were very stron,
in seeking to glean from us what they could on the scientific an
technical side, they had no publications of any'signifieance on'what
had to do 'with our political or ‘économie or social vahies. I¢ite this
anecdote only as'an indication of the great emphasis the Russians give
to scierice and séientifi¢ information, ' Ja
Mr, Puemnsgr You''will ‘rémember, this' morning Colonel Glenn

'Z'pqi‘nt.éﬂ"gut‘-t e fact he thinks this Tnformation Retrieval Center ought
to not only” cotifirre itself to the scientifid community but: also'the hu-
manities, T was very’ h&ilr%z to hegr him' say that.” “Apropos to what
you aré saying here, I think perhaps one of the strongest arguments
that will be made for the establishment of a scientific data processing
information retrieval center is'so that this center is going to perform
the scientific role of this country, not the Library of Congress. I
think it is going to be one of the greatest tragedies in history if we be-
come so obsessed with the scientific efforts of America that we burden
the Libriry of Congress, which ‘today is the world’s greatest store-
house of knowledge in the humanities, with responsibilities in serving
the scientifi¢ community to the éxtent that they start [:il}mﬁng out the
interest in humanities I think the'same tragedy will aﬁapecn-'as hap-
pens ifi an Anerican uriversity if we impose on them the burden of
‘serving the scientific community to the extent that the humanities are
neglected. A 'democraey 'cannot ‘survive. Certainly. they can
ahead and have a scientifically oriented community in the Sowiet
Union ‘because there is always the deemphasis of the’humanities, but
T don’t think in 4 democrati¢ atmosphere such as we have in this coun-
try that we can ever sublimate the' humanities to a secondary role and

ut a1l of our emphasis on'the seientific community. I think that
very thing is hagpeni'ng’hin America. T had had-professors at the
University ‘'of Chicago indicate a very 'serious situation developed
‘simply because some of the professors there:began to feel very strongly
that there was too much emphasis being placed on scientific aspects

and not enough on humanities. - ot

I think you are seeing this in universities all over America today.
For that reason I was very happy to hear:Mr. Brademas make the
‘observation about the Soviet Union. © T want us to excel in science but
T want us to excel in'science not at/the cost of excelling in humanities.

Would you care to comment onvthat® '+ 1 o _
" Dr. Garrrerp. T would say that we at the Imstitute for Seientific
Information have’always felty and I.personally -have: always felt,
that there cannot be & separation of the behavioral or:the social sci-
‘erices 'and the physical and ‘applied sciences. Our. first eéffort was
in this area, social scfences; and it'was distressing to us to discontinue
‘thiat sérvice last year because it lacked sipport. "~ ' o oua L
~Scientists themselves, interestingly enough, recognize:that thé be-
havioral scierices is a hew, untouched, so to speak, area for the appli-
‘cation of the scientific method,-if you will:" There is-an increasing
.amount of interdisciplinary research which involves the behavioral
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sciences. Information science has also increased the need for studies
in psychology, communication, linguistics, and sociology. So your
comments are extremely well taken. I think that this national center
would have to include many leading publications in the social and
behavioral sciences—no question about it. The Library of Congress
might stress the history and sociology of science.

r. Pucinskr. Doctor, I think you have a pretty &ood idea of some
of the questions that are of interest and concern to the committee. I
am hoping that as we proceed with these hearings we will get some of
these questions answered, but I am looking forward to the supple-
mental material which you are going to present to the committee which
I hope will perhaps reflect your views on some of the questions that
have been agfed of the committee. I am extremely grateful to you
for taking the time to present your statement.

I think you have made a great contribution to this committee. Cer-
tainly as an information scientist you have a right to express yourself
here in the record. Your background certainly reflects that you are

ualified to make observations in this field and it is this kind of in-
ormation that I hope is going to help this committee make a right
decision.

‘We do hope you will send us the supplemental material as quickly
as possibly. I would like to call the committee’s attention to the fact
that we are very privileged to have in the audience Dr. Ralph Lap
who is a former member of the Atomic Energy Commission. (gf
course, Dr. Lap}’) is recognized as one of the foremost psysicists in the
country. I don’t know whether Dr. Lapp has any desire to make any
suggestions at this time, but perhaps at some later date we may have
the privilege of inviting him to appear before the committee and get
his views on this subject.

So, Doctor, we will conclude our hearings today unless there is
something you want to add. Is there something you wish to add?

Dr. Garrierp. T have answered all {Sur questions.

Mr:dPUGINBKI. You have, and I think you have given us a pretty

idea.

If it is agreeable with the committee, we have discussed during
these hearings the Crawford report and reference has been made to
them both by Admiral Martell yesterday and myself. I would like
to include at the conclusion of this phase of hearings the Crawford
report. We also have some excellent material on Viniti, which I think
would be of assistance to the committee.

‘We also have considerable other material that Dr. Kiron has been
assembling on this whole subject. Ifitisa ble to the committee,
I would like to include in the appendix of our hearings so that the
record will be complete and will afford everybody an opportunity to
study the discussions and information on the subject WE.lch has been
developed by this committee.

We had intended to hold hearings on Monday. Unfortunately our
witness that we had planned for ﬁonday is in Europe and wiﬁ not
be back. So we are going to now stand adjourned subject to the call
of the Chair.

Thank you very much.

-(Whereupon, at 3:45 p.m., the hea.ringhin the above-entitled matter
was adjourned, to reconvene subject to the call of the Chair.)
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