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Last month, in a rare news 
' 

conference in the Kremlin, Soviet 

Premier Nikita Khrushchev said 

that the object of his scheduled 

history-making visit to the 
..,..... 

, 

United States next week, and 

the return visit later of 

President Eisenhower would be 
, 

to find "a common language, 

and a common understanding of 

questions to be resolved." 
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Without violent interpolatio~, 

I can s~ that the aim of this week's 

conference, "standards for a common 

language for machine searching and 

translation, " is in the same ball

park as Khrushchev's stated aim. 

Although the present conference~_ 

is sciantific and not political, the 

language used to describe specific 

aims resembles that of politics and -
diplomacy, ~ s: 

l. to encourage an environ

ment for working tow~rd a 

common machine language or a 

series of compatible machine 

languages for rocessi 

scientific and technical 
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literature so that it may be 

searched, selected, correlated, 

and translated by automatic 

equipment. 

2. to characterize 

requirements for use with 

common language systems or 
' 

with compatible machine 

languages. 

3. to create an environment 

in which it will be possible 

to foster agreements for 

cooperative processing and 

exchange of encoded materials 

for machine searching of the 

,world's scientific literature. 
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4. to work toward initiating 

coope.ative collection and 

analysis of scientific and 

technical terminology for 

preparation of dictionaries 

~ bl1esa:ur.i for code esta,b

lishment for use in machine 

searching and machine trans

lation, 

5. to promote cooperative 

research programs and free 

exchange of research materials, 

6. to review interrelation

ships between machine literature 

searching and machine transla

tion and to consider how 

progress in one field may ad

vance the other. 
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I am convinced, both from my 

own personal experience, and from 

examinhg history, that fue key to 

finding a common~-- language on the 

international scene, as in the 
. . . 

political, scientific, .or other 

scene, is the willingness to ek 

a way to achieve mutual understanding. 

My interest in the problem of 

machine 

Minneso 

lar hip in my 

parent to me that 

t 

niversity of 

he pursu t of 

was a 
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problem to resurrect and to exploit 
the information of interest 
that lay buried in book and journals 
whose cofitents were ~tively in~ / 

ac~essible to ~ e research scholar . 
. Later, the problem of utilizing 

recorded information faced me when 
Mayor of the thriving 

----~ 

~~~~~ s of Minneapolis. The 
importance of making decisions 
quickly became apparent to me when 
considering the drastic reduction 
in the time scale of information 
gathering for decision making and 
control during the past forty years. 
This change corresponds to increases 
in the rates with which competitive 



activity, 

and acti 

olitical, 

public 

s· uati ns. In for. y years, the 

' 

o days, 

operata s from ho 

gatheri 

has s · ted 

to 

controllers 

fr m minutes split s onds. 

~I discovered another dimension 

to this problem when I moved to the 

U.S. Senate. From that vantage po:h t J 

I observed that the rapidly expanding 

research facilities of government 
' . 

agencies, universities, and industrial 

concerns were pouring forth a cascade 
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of new knowledge so great that 

existing arrangements for collecting 

and organizing the records no longer 

would control the flood. The in

ability to lay hands quickly on 

eseential information has been 

leading to enormous intellectual 
-

and social waste which no business, 

no industry, and no governmat 

activity could either escape or 

afford. 

As soon as I had the opportunity 

to dQ something about this problem 

I became busy. As chairman of th~~ 

Subcommittee on Reorganization and 

International Relations of the 

Senate Committee on Government 
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Operations, I was able to have the 

committee staff study the library 
. 

problem thoroughly, in connection 

with a bill that I i~oduced -

to create a De artment of Science 

and Technolog function 

would be, among others, to take 
appropriate action toward = Y\.6-WJ ~) 

"the development and utiliza

tion of mechanical aids and new 

devices for collating, translating, 
abstracting, indexing, storage and 

retrieval of scientific and techno
logical information under the contvol 

. 
of the Federal Government, and to 
coordinate such data as may be avail
able from other sources." 



-10-

Another function of the 

proposed new department would 

be "to establish rules and 

regulations governing the 

distribution a scientific 

publications as may be necessary 

to assure maximum utilization •.• " 

The subcommittee held extensive 

hearings on this subject. The 

first group to testify was 

Dr. J. H. Shera, the distinguished 

dean of Western Reserve University's 

School of Library Science~ and ~ 
~~-~~r_ ~ . 

J. W. r-&H-Y and Allen Kent, 

Director and Associate Director, 
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respectively, of the 

University's Center for 

Documentation and Communication 

Research. They presented a 

comprehensive picture of the 

Russian activities in the field 

of collecting, analyzing, and 

dissemination of the world's 

scientific and technical 

literature. It was a revelation 

to me that tlis group had performed 

s uch of the pioneering research 

work in the field of machine 

literature searching and in 

mobilizing ~~ional attention 

on the Jroblem through three 
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national conferencffiwhich 
, . . . 

they organized, in 1956, 
. . , . . .. 

1957, again in 1958, and now 

the present anference. 

After tieir testimony there 

followed a parade of witnesses 
. 

from government,industry and 

universities. Many spoke of 

the extreme needs for more 

effective control of scientific 

and technical information in 

order to advance the efficiency 

~th whibh research in our nation 

is conducted -- particularly 

with regard to avoiding loss 

of our nation's precious 
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research time in duplicating 

work already completed or under 

way. I was shocked by the 

testimony of one research 

director in particular who 

estimated th~the efficiency 

of chemical research in the 

United States is only 5-15% ~4 
~ -- with much of this low 

order of efficiency caused 

by incompl6E control of 

the literature. 

I heard other witnesses 

at the hearings who proposed 

the creation of a national 

center -- financed with federal 
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funds to coordinate 
, , 

the processing, abstracting, 
, 

searching, and translation 

of the world's scientific 

liter~ure output. 

~Estimates _ of 30 to 300 

million dollars were made as 

to the cost of such a center. 

Neither of these figures 

frightened me when I 

considered the estimated 

$7 billion annual research 

bill of our country. If the 

experience of the chemical 

research director who 

testified is valid for other 
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industries, then the 15% 

efficiency would point to 

an annual waste of between ~ ..fo 
five billions of 

dollars. I could not be 

staggered by costs of $300 

million to mme of that 

estimated waste. ~~r am I 

frightened by the spectre of 

federal aid in this important 

field. The annual government 

expenditures tosupport research 

in our nation is so great that 

it omld afnrd a centralized 
A . 

literature effort for fus own 

purposes -- even if it were 
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Most of the editors ~f these 

services felt that they could 

more · aa~guately cope with the 



-17-

situation if 

more funds would be made 
' 

available to them. However, 

they apparently did not 

clearly envisage the need for 

mechanized systems for · 

searching and correlating 

the literature. I had the 

distinct impression that these 

editors were convinced that 

their responsibility for 

solving the prob_lem was limited 

to providing the conventional 

tools such as printed abstracts 
' 

and indexes. Also, at least 

one editor of a major service 

in this country felt that the 

reports of Soviet advances in 
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this field were somewhat 
' 

overrated, and that they 

were not making as much 

progress as might be 

inferred from their writings. 

When the witnesses from 

federal agencies testified, 

I detected that many of 

these persons were following 
~ - - + 

the opinions of many of the 

editors of the abstracting 

and indexing services. 

There appeared to be a 

defensive attitude toward 

what they had done and an 

attempt to justify what they 

had not done. 
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I think that much of ~ 

their attitude stemmed 

from the generally defensive 

attitude on the part of 

the executive branch of 

the Federal Government 

resulting from the 

electrifying discovery of 

the progress that the 

USSR h~ been making :~ 

and brought to public· 

attention by the 

announcement of the launching 

of the first Soviet sputnik. 

It was a curious experience 

to see two types of witnesses 

before my committee talk right 

past each other. 
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There were the users 

of scientific information 

who were, in general, 

frantic in their desire 

for better information 

services -- both with 

regard to desire for 

better coordination and 

coverage, and with regard 

to the development of better 

tools for exploiting the 

world's scientific 

literature. One survey 

reported at the hearings 

showed that industrial 

companies were engaged in 

supplementing existing 
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services for abstracting 

and indexing of published 

literature. They reported 

that approximately 40% were 

incurring annual expenses 
. , . . . . 

of more than $5,000, and 
.. 

only 4% of more than 
. , . . . ~ -

$50,000, with the6thers 

expending from $10,000 to 
" . .. 

$35,000 annually. 

The same survey showed 
.. 

that the median 1956 

expenditure for professional 

societies in processing the 

published literature in their 

field for the benefit of 

their members was exceeded 
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by almost 20% of the 

individual "user" companies 

that processed published 

literature for use by employees. 

In the face of these costs, 
-- -

it was reported that 50% of 

the companies replying 

indicated that their internal 

literature processing expenses 

could be reduced and the 

effecnveness of exploitation 

of the published literature 

enhanced by auxiliary services 

from various centralized 

sources. 
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It was also found that 

the user companies 

averaged about 10 abstracting 

and indexing services to 

which they subscribed. In 

this survey, 312 different 

abstracting and indexing 

services were identified 

-- a commentar on the 

fragmentation of secondary 

information processing 
. . 

services that have sprung 

.up in a frantic and 

uncoordinated effort to 

control the burgeoning 

literature. 
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On the other hand, many 

of the abstracting services 

and federal agencies with 

responsibilities in this 
- . 

field were all for standing 
. 

pat, or at least were 

proceeding with too much 

hesitancy. 

A year after the first 

hearings had been held on 

the committee's proposed 

Science and Technology 
. . . 

Act of 1958, the subcommittee 

held further hearings on 

proposals to create a 

Department of Science and 

Technology, and on~ a 
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proposed commission, 

composed of representatives 

from the legislative and 

executive branches of the 

Government and members of 
, 

the scientific community, 

to determine whether or 

not a Department of Science 

and Technology would be 

desirable and, if so, what 

components of the Federal 

Government should be 

included therein. 

The subcommittee also 

took this opportunity to 

review the progress that 

had been made in the field 



-26-

of documentation and 

machine retrieval within 

the year following its 

previous hearings:_jA 

consi era l e amount o 

testimony was 

outlining the prog ess 

within 

that pe i 

of th 

r 

committee in cated that 

the actions taken in this 

field dur·ng the preceding 

year mi t be compared to 

progress, or lack 
. 

there f, over the previous 

five years. 
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As a direct result of 

the hearings, I cite the 

following areas where some 

positive action has 

resulted . 
. 

First, there was a stepped 

up program of translation 

of Russian scientific 

publications, both within 

and outside of the Federal 

Gasrnment. There was also 

a greater effort made to 

pool translations so that 

there would be less 

duplication in having various 

groups work on identical 

translations. 
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Second, there was a stepped-up 

program of research and development 

in machine translation and 

machine searching, with the 

National Science Foundation 

acting to coordinate work in this 

field. In accordance with one of 

the objectives of the committee's 

bill, the proposed Science and 
. . 

Technology Act of 1958, one of 

the responsibilities placed on 

the Foundation resulted from the 
.. . 

enactment of Public Law 85-864, 

which provided in part: 

"Sec. 901. The National Science 

Foundation shall establish a 

Science Information Service. 

The Foundation, through such 
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Service, shall (1) provide, 

or arrange for the provision 

of, indexing, abstracting, 

translating, and other services 

leading to a more effective 

dissemination of scientific 

information, and (2) undertake 

programs to develop new or 

improved methods, including 

mechanized systems, for making 

scientific information available." 

In accordance with this 

provision of the National Defense 
. . . 

Education Act of 1958, the 

National Science Foundation has 

entered into a contract and 

made a preliminary grant to the 

National Bureau of Standards 
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for the operation of the 

program, to be undertaken by 

the Science Information Service, 

for the evaluation and develop

ment of existing programs in 

these fields. 

During the past few years a 

number of other interesting 

developments have taken place, 

which have resulted in the im

provement of the availability 

of scientific and technical 

information in the United States. 

~e Western Reserve University 

Center of Documentation Research 

and Communication has been co

operating with the American 

Society for Metals and the 
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General Electric Company in 

developing a system of coding 

abstracts that can be stored and 

searched mechanically, and have 

developed a machine for this 

searching purpose. This is an 

excellent example of cooperative 

enterprise by university, pro

fessional society, and industry 
. - -

which could lead to a usable 

mechanical search system of 
. -

textual and graphic scientific 

and technical material. There 

are approximately 58 similar and 

promising ventures under way 

throughout the country, in which 

Federal agencies are participating 

in many instances o·(e.g. ~Air Ro~ea.rch -
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Command, Air 

A third area of constructive 

action has resulted in the stim

ulation of non-Federal groups, 

who have advanced a number of 

serious proposa ls to create a 

program for the centralized, 

mechanized exploitation of the 

world's scientific and technical 

literature. One of these that 

has been brought to my attention 

is the program of Western Reserve 

University, one of the or anizers 

of this international conference. 

The pioneering Documentation 

Research Center of the University 
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is working toward the creation of 

a 'model center for the mech

anized exploitation of the 

scientific and technical litera

ture." As a matter of fact, 

this plan is now before the 

National Science Foundation for 

consideration. Many of my 

colleagues in the Senate and 

the House of BepreBentatives 

have a keen interest 

in this proposed program, and 

my committee has endeavored 

to see that its full potential 

is evaluated and utilized as 

a part of the Federal support 

program. I shall be looking with 
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interest at the outcome of 

this project. 

Mechanical systems and 

devices are part of the broad 

pattern of scientific infor-
. 

mation services, and this 

pattern is in turn a part of 

the processes of science. In 

order to properly mechanize 

processes or to design systems, 

we must be able to specify in 

great detail just how it is to 

be done. Much of ~ research 

must draw on the combined skills 

of trained information spec-

ialists and librarians, linguists, 

logicians, mathematicians, 

statisticians, computer 
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engineers~ operation~lN&rygPs~ 
- . . 

' ' 

philosophers, psychologists, 

behavioral scientists, and 

specialists in the different 

scientific disciplines. 

Involved in these cooperative 

ventures are~ educational insti

tutions ~· y 

, -Ha.rva d Compu-

tatien ity 

of California,~~~~usetts 

Driiversity, 

business 

r1dge Language 

England), George~ 

~, ~ernationa Business Machines 

Radio C 
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While great progress has been 

made in these joint ventures, 

and while it can be safely 

stated that mechanical trans

lation is possible, still I must 

caution that we have not yet 

reached the stage where we have 

either the system or machine 

to accomplish it rapidly or 

economically; much more research 

and development work remains to 

be done before we reach that 

point. 

Scientific societies, long the 

backbone of strong scientific 
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. 
effort in the United States, 

are passing through a period 

of self-appraisal and are active

ly seeking improvement of their 

publications and their publish

ing techniques. For example, 

the American Society for Metals 

supports an experimental mech

anized literature searching 
............. 

project at Western Reserve Uni - -

versity; the American Chemical 

Society has a program of 

research within its Chemical 

Abstracts services; the Ameri

can Institute of Physics has 

commenced a similar study of the 

entire physics communication 
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problem; the biologists are 

reviewing their entire infer-
-

mation mechanism, and among the 

steps they have taken to improve 

their communications is trefor

mation of a Conference of Bio

logical Editors and the planning 

of a central business and in

formation office in the American 

Institute of Biological Sciences 

to coordinate and ensure data 

compilation activities of a 

specialized type; the American 

Physical Society has established 
-

an "express" journal, titled 

Physical Review Letters, as an 

experiment in rapid dissemination 

of short notes on current 

research in physics. 
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Another very important 

development in connection with 

the documentation program is 

the establishment of an Office 

of Documentation within the 

National Academy of Sciences. 

The objective of this new office 

is to advise and assist not only 

activities within~e National 

Research Council to insure proper 
. . 

direction, but it is also proposed 

that it will work out a system 

of maximum partic~ation of leading 

United States scientists and 

engineers in the programs approved 
' 

for support, in order to insure 

the highest possible contribution 
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these leaders in the field of 

science can make toward the 

development of an adequate 

documentation center. The third 

objective of the Office of 

Documentation is to create an 
' 

advisory board of scientists, 

whose abilities would be directed 

toward serving the National 

Science Foundation and non

Governmental groups working in 
- . 

the documentation field, and to 

assist the National Science 

Foundation in determining the 

areas where Federal funds or 

gra~ could be best allocated 

toward achieving the maxffium goals 
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in the development of an overall 

scientific information and 

documentation program and center. 

A hearings 

of ......... ?"r subcommittee "uf tze Se:t'e te 

has been the attempt to assess 

first-hand the scope of the Soviet 

effort in this field. 

A great deal has been said 

about the efficiency and compre

hensiveness of the Russian system 

of publishing scientific material 

in abstracts and making it avail

able to Soviet scientists. They 

have developed an extensive 

organization, and are expending a 
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great deal of energy in 

abstracting and indexing 

scientific material from all 

parts of the world. In addition, 

they are exploring vigorously 

the possibilities of mechanical 

storage and search in mechanical 

translation. We must not discount 

their effort, but there are some 

areas where there is doubt as to 

the superiority of Russian progress . 
. 

For instance, it can be pointed 

out that Chemical Abstracts, 

produced by the American Chemical 
, 

Society, is universally acknowledged 

to be the greatest abstracting 

and indexing service in the world 

relating to the field of chemistry. 
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, 

comparison, this ye~r the American 

Chemical Society will produce 

over 130,000 abstracts of articles 

of interest to chemists; the 

Russians will produce less than 
. . ~ . . . 

90,000. Further, Chemical 
. 

Abstracts' coverage is better, 

and its entries are issued more 

rapidly than those of its Russian 

counterpart. · The Russians have 

better coverage in other fields, 
. 

such as biology; however, Biological 

Abstracts has increased its coverage 
···· - .. 

by 33-1/3 per cent during this 
. 

year, and for the coming year it 

expects to very nearly equal the 



- 44 - - r-1 {_ v 

number of entries produced by 

the Russians; the currency of 

Biological Abstracts entries 

matches that of the Russian 
. serv1ce. 

It should be noted that 

indexes to the abstracting 

services of the Russiamare 

available only for occasional 
, 

years, a factor greatly handi-

capping search of their abstract 

literature. Obviously, it would 

be very difficult to search 

through hundreds of thousands of 

abstracts without the benefit of 

good indexes sudhas are provided 

by the indexing and abstracting 
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services of the United States. 

As one example of the never

ending search in this country 

for better "finding tools" for 

more effective use of abstract 
' 

publications, Chemical Abstracts 
-- . 

is studying the feasibility of 

new types of indexes to supplement 

those already extant. Another is 

the formation of the Natiaal 

Federation of Abstracting and 

Indexing Services to effect better 

cooperation and to develop studies 

seeking be~r tools for fue benefit 

of the scientists of this country. 

In connection with these 
' 

problems, the co-sponsor of this 
. 

conference, the Rand Development 
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Corporation, headed by James 
. 

Rand, took a hand in financing 
. . -

a long visit by Western Reserve 

University's Allen Kent, to 

assess the U.S.S.R. accomplish

ments in this field. When he 

returned from this tnp last year, 

he reported to my committee and 

advised us that the Soviet effort 

was indeed of significant magnitude, 

and that in many areas of abstract-
, 

ing, and in research the machie 

searching and translation, the 

Soviet attack on the problem was 

of a most significant nature. He 

reported that about 500,000 

scientific papers culled from the 
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world's published literature 

were being abstracted under the 
- -

direction of ~eir Institute of 

Scientific Information -- a branch 

of the Soviet Academy of Science. 

The abstractors -- as in the 

United States --were specialists 

in their fields and were contrib

uting part of their tine to this 
, 

work. Furthermore, the Russians 

have organized an "Express 
- - -

Inforrmtion Service" which took 

the cream of the published 

literature and long summaries of 

these were printed in Russian each 
.. . 

week in 36 fields. In addition, 

work was going forward in the 
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construction of an information 

machine. 

As a result of this tr.p, and 

following contacts with the work 
' 

in other countries, the present 

International Conference was 

conceived and organized. James 

Rand financed another trip for 

Kent to the U.S.S.R. to arrange 

for Soviet partidPatation at the 

meeting. Also, Rand Development 

Corporation provided travel 

grants for a number of participants 

from overseas. 

I should also like to extend 

my commendations to Mr. Rand for 

his testimony earlier this year 
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before the Senate Committee on 
. 

Foreign Relations, when he made 

some very important observations 

which were of inestimable value 

to members of that ammittee. In 

addition to submitting comparative 

figures relative to Soviet pro§ress 

as compared to advancements in 

the United States in the science 

information field, he was also 

able to submi many additional 

facts relating to the problems 

of inter-exchange of information 

between the two countries, which 

he has done much to overcome in 

connection with his work. 

I believe all of us can agree 

that Mr. Rand has performed an 
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important service to our nation 

in his attempts to arrange for 

the cooperative activity evidenced 
·- ~ . . 

by this meeting . All of the par-

ticipants are rendering an impor

tant service to world progress and 
- - . 

peaceful cooperation by spending 

a week here in Cleveland to work 

out solutions to a very vexing 

problem. 

have wondered when I 

would get to the theme of this 

talk -- "Knowledge is Power." 

Every business or government 

manager knows the extent to which 

his ability to make worthwhile de

cisions and to exercise control 

is influenced by the amount of 
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knowledge pertinent to a given 

problem that he may have available 

to him. The power of the indivi

dual to do good and useful work 

is influenced by his information 

resources. A company's power to 

do business in a competitive econ

omy is directly related to the 

knowledge of significant market 

the "know-how" - and other factors 

that it has available to it. In 
' 

the same way, the power of a coun-

try to maintain its competitive 
' 

position economically, scientifi-

cally~ militari t:Y ~ is strongly 

influenced by the convenient avail

ability of important information 

at the time when it can best be 

used. 
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The effective exploitation 

of intellectual resources is 

perhaps the most urgent problem 
' 

of our times, for upon it de-

pends the solution to many prob

lems, including that of survival 

itself. 

The truth of the epigram that 

"Knowledge is Power" is more 

apparent today than ever before, 

yet a disturbing paradox confronts 

those most vitally concerned with 

the production and use of knowledge. 
' 

Until quite recently, it was axio-

matic that a research project in 

any field should begin with a 

review of the literature in order 

to provide the basis for research 
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planning and to avoid wasted 

effort in duplicating previous 

work. Previously recorded 

knowledge was the most impor

tant single tool of the investi-
, 

gator. However, today, with the 

inability to lay hands quickly 
, 

on essential information, therein 

lies the paradox. Because of 
- -

the chaotic state of our docu-
, 

mentation services, our stockpile 

of knowledge has become an embar

rassment of riches and we find 

ourselves ignorant in the midst 

of a plethora of knowledge. 

A solution to the problem of 

documentary chaos will be found 

only when it is recognized that 
. 

this is a problem in "intellectual 
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engineering," and that such 

engineering must. be based upon 

a body of fundamental knowledge 

out of which sound principles 

of operation may be derived. 
. , . 

Traditionally, the collection 

and organization of the records 

of knowledge has been the task 

of the social institution known 
, 

collectively as the "library," 

and the library profession has 
-

developed, partly from philoso-

phical principles and partly 
, 

from pragmatic experience, a 

body of general principles and 

established methods. 
, 

Today, as I look over the 

program of the world's leading 
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specialists coping with the 

problems of documentary chaos, 

I find only two librarians -
. . 

the remainder are, by training, 
. . 

chemists, mathematicians, engi-
. . . 

neers, linguists, philosophers, 
- , . 

logicians, physicists, lawyers, 
. 

physicians, statisticians, lexi-
. 

cographers, and computer designers. 

I am pleased to see that the team 

of specialists attacking this 

problem has grown. 
, 

In seeking a solution, the 

problems of maintaining a common 

language, both intellectually as 

well as technically, is of extreme 

importance. The international 

attention and participation of 
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this conference is most grati

fying. I will leave Cleveland 

with a feeling of gratification 

that the problem of our documen

tation chaos is in good hands. 

Returning again to the con

cept of knowledge as power, let 

us examine what we really mean 

by the word "power." 

I believe that careful analy

sis reveals that knowledge gives 

man three types of power: 

First, the power to comprehend. 

This is the realm of pure science 

and relates to the power of man 

to understand the Universe and 
' 

man's place in it. It includes, 

as well, the comprehension of 
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natural law and the ability 

of man to understand his en

vironment. 

Next, we have the power to 
-

build. This is the realm of 
' 

technology, and relates to 

man's power to build himself 

a better physical world. This 
' 

includes better homes, better 

means of transportation and better 

instruments, generally, with which 

to enrich his lifu and add to his 

physical comforts and well-being. 
' 

Finally, we have the very vital 

power to harmonize. This is the 

realm of personal and group re-
' 

lationships, and relates to man 

as a social being and man in his 
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relation to other men both at 

home and abroad. 

Now I think it is evident 

that the problems to which this 
Conference is addressing itself 

relate to all three of these 

powers. And I believe it is 

also evident that mastery over 

man's recorded knowled . 
1s es-

sential ·to his ability to com-
' 

prehend his environment, to build 
for himself a better physical 

, 

world, and to .create a world 

that is free from tension and in 
which he can live in peace and 
harmony with his fellows. 

It is primarily with reference 
- -

to this third power that I have 
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addressed my remarks this evening. 

Strife and conflict, both among 
, 

individuals and among nations, are 
born of ignorance. Our ability to 
reconcile our differences, to resolve 
conflicts and to create an atmosphere 
of mutual sympathy and understanding 
is rela ted directly to our under

standing of each other and of each 
, 

other's problems, ambitions and points 
of view. I believe it is well 

established that people who under
stand one another are not likely 

to make war against each other. 
It has long been established that 
most of the great power conflicts 
occur in the political arena and 
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arise out of misunderstandings, 

lack of knowledge of motives, 

objectives and backgrounds. 
, 

On the other hand, we have 

had much success in establishing 

mutual relations and understanding 

among nations in the intellectual 

arena. Notable among man's 

achievements toward international 

understanding is the field of 
, 

science, which has long been re-

garded as international, and I 

believe that history demonstrates 
, 

that scientists have, in their 
, 

professional ~ntacts, done much 

to destroy international barriers. 
, 

Therefore, the realm of science 

is clearly an admirable bridge 
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over which we can pass from a 

world of tension to a world of 

peace. 

The recent work in the field 
of international health of the 

Sub-committee on Reorganization 

and International Organizations 
has also demonstrated this truth 

' 

in that field, to a degree com-

parable to the accomplishments 
' 

in the field of science, which 
have resulted in an acceleration 
of tim work being performed by 

various public and private inter
national organizations in both 

fields. 

Unfortunately, however, in
creasing specialization in science 



- 62 -

tends to create barriers across 

this bridge and to obliterate 

the bands of communication that 

scientists have long maintained 

with each other. To improve 

the flow of scientific know-
' 

ledge, both within our own 

country and between our own 

country and the other powers of 

the world, I have urged the es

tablishment of a Department of 

Science and Technology which 

would serve the cause of inter

national science as I hope our 
Department of State serves the 

cause of international peace. 

I believe we will all agree 

that international understanding 
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and agreement are fundamental 

to the free sharing of 

knowledge. Conversely, the 

free sharing of knowledge is 

also fundamental to international 

understanding and agreement. 
' 

However, such understanding 

and agreement cannot be 

achieved without a common 

basis of communication. To 

achieve such agreement we must 

teach ourselves to work 
. 

together, to plan and to develop 

solid working relationships 

in which all of us must share 

responsibility and contribute 
' 

to the whole, even if it means 

that we must surrender 
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something of immediate 

benefit to ourselves for the 
good of the group. 

This Conference is a very 
important forward step in the 
achievement of vital inter
national understanding as it 
relates to the freedom of 
man to pursue knowledge and 
to share that knowledge with 
other men. It is particularly 
appropriate that these 
meetings are being held in 
Cleveland with Western Reserve 

' University as one of its sponsors, 
for it is here that the United 
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\ States is making one of its 

more significant contribu

tions to the communication and 
dissemination of man's 

recorded knowledge. 
, 

In conclusion, I believe 
we can all agree that knowledge 
is power - but it actually 

reaches its greatest heights 

and achieves its highest use 
when it is shared with others 
for the benefit of all. 

Tonight we dedicate 
, 

ourselves, not to man's 
, 

enslavement of other men, or 
to a nation's conquest of 

other nations, but to the 

mastery of knowledge itself. 



- 66 -

This Conference is the 

prologue to man's ultimate 

conquest of knowledge. This 

is a heavy burden and a lofty 
, 

goal, but it is vital to our 
, 

survival, and I am confident 

of success. 
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"KNOWLEDGE IS POWER" 

By Senator Hubert H. Humphrey 

Address before 

International Conference on Machine Searching J.nd Tr:1.nshtion, 

Clevehnd, Ohio 

September 9, 1959, 8:00p.m. 

Last month. in a r&re news conference in the Kremlin, Soviet Premier 

Nikita Khrushchev said that the object of his scheduled history-making visit 

to the United States next week, and the return visit later of President 

Eisenhower would be to find a "common langu'\ge, and a common understand

ing of questions to be resolved, 11 

Without violent interpolation, I can say that the aim of this week's 

conference, "standards for a common language for machine searching and 

transhtion, •• is in the Sl.me ball-park as Khrushchev• s stated aim. 

Although the present conference is scientific and not political, the 

language used to describe specific aims resembles that of politics and diplo

macy, as follows: 

1, to encour:1ge an environment for working toward a common 

machine language or a series of compatible machine hnguage s 

for processing scientific and technical literature so that it may 

be searched, selected, correlated, and translated by automatic 

equipment, 
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2. to characterize equipment requirements for use with common 

language systems or with compatible machine languages, 

3. to create an environment in which it will be possible to foster 

agreements for cooper3.tive processing and exchange of encoded 

materiale for machine searching of the world's scientific 

literature, 

4. to work toward initiating cooperative collection and analysis of 

scientific and technical terminology for preparation of 

dictionJ.ries and thesauri for code establishment for use in 

machine searching and machine translation, 

5. to promote cooper'l.tive research programs and free exchange of 

re se3.rch materb.ls, 

6. to review interrelationships between machine literature searching 

and machine translation and to consider how progress in one 

field may advance the other. 

I 3.m convinced, both from my own person3.l experience, and from 

ex.J.mining history, that the key to findint a common language on the inter

n(ltion3.1 scene, as in the political, scientific, or other scene, is the 

willingness to seek a way to achieve mutual understanding. 

My interest in the problem of machine literature searching and trano-

lation is deep-seated. Perhaps it is not too well known that I have served my 
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apprenticeship as a professor --at the University of Minnesota --and in the 

pursuit of a scholarship in my field it became apparent to me that it was a 

major problem to resurrect and to exploi~ the information of interest to me 

that lay buried in books and journals whose contents were relatively inacces

sible to the research scholar. 

Later, the problem of utilizing recorded information faced me when I 

became Mayor of the thriving metropolis of Minneapolis. The importance of 

making decisions quickly became a.ppa.re n t to me when considering the 

drastic reduction in the time scale of information gathering for decision mak-

ing and control during the past forty yel.rs. This change corresponds to in-

crel.ses in the rates with which competitive activity, chJ.nges in public opinion, 

and J.ggressive action can deteriorate economic, politicJ.l, and military situa

tions. In forty years, the time scale for information gathering for control 

by management has shifted from weeks to days, for machine operators from 

hours to minutes to seconds, and for automatic controllers from minutes to 

split seconds. 

I discovered another dimension to this problem when I moved to the 

U. s. Senate. From that vantage point I observed th&t the rapidly exp3.nding 

rese:1rch facilities of government agencies, universiti.ta•:.. and industrial con· 

ce rns wet'e pouring forth a cascade of new knowledge so great that existing 

arrangements for collecting and organizing the records no longer would con-

trol the flood. The inability to hy hands quickly on essential information 

hat been leading to enormous intellectual and social waste which no business, 

no industry, and no government activity could either escape or afford. 
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As soon as I had the opportunity to do something about this p?-oblem 

1 bec1.me guey. As chairman of the Subcommittee on Reorganization and Inter

n~tional Relations of the Senate Committee pn Government Operations, I was 

able to have the Committee staff study the library problem thoroughly, in 

connection with~ bill that I introduced .,.,. ~o create a Departmen~ of Science 

and Technology ~"whose functions would be, among others, to ~~k~ appropriate 

action toward --

"the development and utilization of mechanical aids and new 

devices for collating, translating, abstracting, indexing, 

storage and retrieval of scientific and technological infor

mation under the control of the Federal Government, and to 

coordinate such data as may be available from other sources." 

Another function of the proposed new department would be ... 

"to establish rules and regulations governing the distribution 

of scientific publications 3.S may be necessary to assure 

maximum utilization •••• " 

The subcommittee held extensive hearings on this subject. The first 

group to testify W<l.S Dr. J. H. Sher3., the distinguished de3.n of Western 

Reserve University's School of Library Science, and J. W. Perry and Allen 

Kent, Director and Associate Director, respectively, of the University's 

Center for Documentation and Communication Research, They presented 

a comprehensive picture of the Russian activities in the field of collecting, 

analyzing, and dissemination of the world's scientific and technical literature. 

It was a revelation to me that this group had performed so much of the 
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pioneering research work in the field of machine literature searching and in 

mobilizing national attention on the problem through three national conferences 

which they organized, in 1956, 1957 • ag:l.in in 1958, and now the pre sent con-

ference. 

After the\r testimony there followed a parade of witnesses from govern

ment, industry, and universities. Many spoke of the extreme needs for more 

effective control of scientific and technical information in order to adv:mce tha 

efficiency with which research in our nation is conducted --particularly with 

regard to avoiding loss of our nation's precious research time in duplica.ting 

work already completed or under way. I was shocked by the testimony of one 

rese a rch director in particular who estimated that the efficiency of chemical 

rese a rch in the United States is only 5-15%-- with much of this low order 

of efficiency caused by incomplete control of the literature. 

I he::1.rd other witnesses a t the hearings who proposed the creation of a. 

national center --financed with federal funds --to coordin3.te the processing, 

abstracting, searching, and transbtion of the world's scientific litera ture 

output. Estimates of 30 to 300 million dollars were m:1de as to the cost of 

such a center. Neither of these figures frightened me when I considered the 

estimated $7 billion annual research bill of our country. If the experience 

of the chemical research director who testified is valid for other industries, 

then the 15% efficiency would point to an :lnnual waste of between five and ten 

billions of dolla rs. I could not be staggered by costs of $300 million to some 

of that estimated waste. Nor am I frightened by the spectre of federal aid in 
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this important field. The annual government expenditures to support re .. 

search in our nation is so great th~t it could afford a centralized literature 

effort for its own purposes --even if it were necessary to establi~h such a 

center entirely for use in research programs supported by the Federal Govern-

ment. 

Other witnesses before my committee hearings represented various 

of the abstr:1.cting and indexing services ip this country. In get;l~ral, they 

de scribed the heroic attempts that they are making to keep abreast oC the 

mounting literature. Most of the editors of these eervices felt that they 

could more adequately cope with the literature situation if more funds would 

be made available to them. However, they apparently did not clearly envisage 

the need for mech:mized systems for searching and correlating the literature. 

I had the distinct impression that these editors were convinced that their 

responsibility for solving the problem was limited to providing the conventional 

tools such as printed abstracts and indexes. Also, at least one editor of~ major 

service in this country Celt that the reports of Soviet advances in this field were 

somewhat overrated, and that they were not making as muc' progress as 

might be it.!erred from their writings. 

When the witnesses from federal agencies testified, I detected that 

many of these persons were following the opinions of many of the editors of 

the abstracting and indexing services. There appeared to be a defensive 

attitude toward what they had done and an attempt to justify what they had not 

done. 
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I think that much of their atti~pde stemmed from the generally de

fensive attitude qn the part of the execl.J,~ive branch of the Federal Government 

resulting from the electrifying discovery of the progress that the U.S, S. R, 

had been making -- and brought to public attention by the announcement of the 

launching of the first Soviet sputnik. 

It was a curious experience to see two types of witnesses before my 

committee talk right past each other. 

There were the users of scientific information who were, in general, 

frantic in their desire for better information services --both with regard to 

desire for better coordination -1.nd coverage, and with regard to the develop

ment of better tools for exploiting the world's scientific literature. One sur

vey reported at the hearings showed that industrial companies were engaged 

in supplementing existing services for abstracting and indexing of published 

literature. They reported that approximately 40o/o were incurring annual 

expenses of more than $5, 000, and only 4% of more than $50, 000, with the 

others exp~nding from $10,000 to $35, 000 annually. 

The same survey showed th3.t the median 1956 expenditure for pro

fessional societies in processing the published literature in their field for 

the benefit of their members was exceeded by almost 20% of the individual 

"user" companies tlnt processed published literature for use by employees. 

In the face of these costs, it was reported that 50o/o of the companies 

replying indicated that their internal literature processing expenses could be 
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reduced and the effectiveness of exploitation of the published literature 

enhanced by auxiliary services from v'l.rious centralized sources. 

It was also found that the user companies averaged about 10 abstracting 

and indexing services to which they subscribed, In this survey, 312 different 

abstractin~ and indexing services were identified ·- a commen~ary on the 

fragmentation of secondary information processing services that have sprung 

up in a frantic and uncoordinated ef!ort to control the burgeoning literature. 

On the other hand, many of the abstracting services and federal 

agencies with responsibilities in this field were all for standing pat, or at 

least were proceeding with too much hesitancy. 

A year after the first hearings had been held on the committee's 

proposed Science and Techno! ogy Act of 1958, the subcommittee held further 

hearings on proposals to create a. Department of Science and Technology, and 

on a proposed commission composed of representatives from the le~islative 

and executive branches of the Government and of members of the scientific 

community to determine whether or not a Department of Science and Techno

logy would be desirable and, if so, what compon·tnts o( the Federal Govern

ment should be included therein. 

The subcommittee also took this opportunity to review the progress 

that had been made in the field of documentation and machine retrieval within 

the year following its previous hearings. A eonsiderable amount of te sti-

mony was heard outlining the progress that had been made within that period. 
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The tenor of the reports to the committee indicated that the actions taken in 

this field during the preceding year might be compared to simihr progress, 

or lack thereof, over the previous five years. 

As a direct result of the hearimgs, I cite the following areas where 

some positive action has resulted. 

First, there was a. stepped-up program of translation of Russian 

scientific publications, both within and outside of the Federal Government. 

There was also a. greater effort made to pool translations so that there would 

be less duplication in having various groups work on identical translations, 

Second, there was a stepped-up program of research and development 

tn machine translation and machine searching, with the National Science 

Foundation acting to coordinate work in this field. In accordance with one 

of the objectives of the committee's bill, the proposed Science and Technology 

Act of 1958, one of the responsibilities placed on the Foundation resulted from 

the enactment of Public Law 85-864, which provided in part: 

"Sec. 901. The National Science Foundation shall establish 

a Science Information Service. The Foundation, through such 

Service, shall (1) provide, or arran~e for the provision of, 

indexing, abstracting, translating, and other services 

le3.ding to a more effective dissemination of scientific in

formation, and (Z) undertake programs to develop new or 

improved methods, including mechanized systems, for making 

scientific information :1.vailable." 
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In accerdance with thh provision of the National Defense Edueation 

Act of 1958, the National Science Foundation has entered into a contract and 

made a preliminary grant to the National Bureau of Standards for the operation 

of the program to be undertaken by the Science Information Service for the 

evaluation and development of existing programs in these fields, 

During the past few years a number of other interesting developments 

have taken place, which have resulted in the improvement of the avail

ability of scientific and technical information in the United States. The 

Western Reserve University Center o! Documentation Rese3.rch and Communica

tion has been cooperating with the American Society for Metals and the General 

Electric Company in developing :l system of coding abstracts that can be 

stored and searched mechanicJ.lly, and have developed a machine for this 

se3.rching purpose. This is an excellent example of cooperative enterprise 

by university, professional society, and industry which could lead to a usable 

mechanical search system of textual and graphic scientific and technical 

material. There are approximately 58 similar and promising ventures 

under way throughout the country, in which Federal agencies are participating 

in many instances (e. g., Air Research and Development Command, Air 

Force Office of Scientific Research, Of!ice of Naval Research, National 

Science Foundation). 

A third area of constructive action has resulted in the stimulation 

of non-Federal groups, who have advanced a number of serious proposals to 

create a program for the centralized, mechanized exploitation of the world's 

scientific and technical literature. One of these that has been brought to my 
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attention is the program of Western Reserve University, one of the organizers 

of this international conference. The pioneering Documentation Research 

Center of the University is working toward the creation of a "model center 

for the mechanized exploitation of the scientific and technical literature." 

As a matter of fact, this plan is now before the National Science Foundation 

for consideration. Many of my colleagues in the Senate and House of 

Representatives have evinced a keen interest in this proposed program, and 

my committee has endeavored to see that its full ,.tential is evaluated and 

utilized as a part of the Federal support program. I shall be looking with 

interest at the outcome of this project. 

Mechanical systems and devices are part of the broad pattern of 

scientific information services, and this pattern is in turn a part of the 

processes of science. In order to properly mechanize processes or to design 

~ystems, we must be able to specify in great detail just how it is to be done. 

Much of this research must draw on the combined skills of trained information 

specialists and librarians, linguists, logicians, mathematicians, statisticians, 

computer engineers, operations research analysts, philosophers, psycho~ogists, 

behavioral scientists, and specialists in the different scientific disciplines. 

Involved in these cooperative ventures are educational institutions 

{such as the University of Pennsylvania, Harvard Computation Laboratory, 

Uniiversity of California, Massachusetts Institute of Technology, Stanford 

University, Cambridge Language Research Unit (England), Georgetown 

University, Columbia University, etc.) and large business concerns (such a, 
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General Electric Company, Eastman Kodak Company, Documentation, Inc., 

etc.) • While great progress has been made in thesee joint ventures, and 

while it can be safely stated that mechanical translation is possible, still I 

must caution that we have not yet reached the stage where we have either the 

system of machine to accomplish it rapidly or economically; much more re • 

search and development work remains to be done before we reach that point. 

Scientific societies, long the backbone of strong scientific effort 

in the United States, are passing through a period of self-appraisal and are 

actively seeking improvement of their publications and their publishing 

techniques. For example, the American Society for Metals supports an 

experiment"al.me~ba:.o..Dxed literature searching project at Western Reserve 

University; the American Chemical Society has a program of research within its 

Chemical Abstracts services; the American Institute of Physics has commenced 

a similar study of the entire physics communication problem; the biologists 

are reviewing their entire information mechanism, and among the steps they 

have taken to improve their communications is the formation of a Conference 

of :Biological Editors and the planning of a central business and information 

office in the American Institute of Biological Sciences to coordinate and eftsure 

lata compilation activities of a speci,lized type; the American Physical Society 

has established an "express" journal, titled Physical Review Letters, as an 

experiment in rapid dissemination of short notes on current research in 

physics. 
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Another very important development in connection with the documen

tation program is the establishment of an Office of Documentation within the 

National 1\cademy of Sciences. The objective of this new office is to 

advise and assist not only activities within the National Research Council 

to insure proper direction, but it is also proposed that it will work out 

a system of maximum participation of leading United Sbte s scientists and 

engineers in the program approved for support, in order to bftllre the highest 

possible contribution these leaders in the field of science can make toward 

the development of an adequate documentation center. The third objective 

of the Office of Documentation is to create an advisory bo:1.rd of scientists, 

whose abilities would be directed toward serving the National Science Founda 

tion and non-Governmenta l groups working in the documentation field and to 

assist the National Science Foundation in determining the areas where Federal 

funds or grants could be best allocated toward achieving the ma ximum goals 

in the development of an overall scientific information and documentation 

program and center. 

A fourth result of the hearings of the subcommittee of the Sena te 

Committee on Government Operations has been the attempt to assess first· 

hand the scope of the Soviet effort in this field. 

A gre a t deal has been sJ.id about the efficiency and comprehensiveness 

of the Russian system of publishing scientific material in abstracts and 

making it ava ilable to Soviet scientists. They have developed an extensive 

organiza tion, and are expending 3. great deal of energy in abstr:1cting and 
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indexing scientific material from all parts of the world. In addition, they 

are exploring vigorously the possibilities of mechanical storage and search 

in mechanical translation. We must not discount their effort, but there are 

some areas where there is doubt as to the superiority of Russian pr!)gress, 

For instance, it can be pointed out that Chemical Abstracts, produced by the 

American Chermical Society, is universally acknowledged to be the greatest 

abstracting and indexing service in the world relating to the field of chemistry, 

To illustrate the fore going comparison, this year the American 

Chemical Society will produce over 130,000 abstracts of articles of interest 

to chemists; the Russians will produce less than 90,000, Further, Chemical 

Abstracts' coverage is better, and its entries are issued more rapidly than 

those of its Russian counterpart. The Russians have better coverage in other 

fields, such as biology; however, Biological Abstracts has increased its 

coverage by 33-1/3 per cent during this year, and for the coming year it 

expects to very nearly equal the number of entries produced by the Russians; 

the currency of Biological Abstracts entries matches that of the Russian 

service, 

It should be noted that indexes to the abstractin2 services of the 

Russians are available only for occasional years, a factor greatly handicapping 

search of their abstract literature. Obviously, it would be very difficult to 

search through hundreds of thousands of abstracts without the benefit of good 

indexes such as are provided by the indexing and ~bstracting services of the 

United States. As one example of the never -ending search in this country 
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hr better "finding tools" for more effective use o! abstract publications, 

Chemical Abstracts is study~ng the feasibility of new types of indexes to 

supplement those already extant. 
I 

Another is the formation of the National 

Federation of Abstracting and Indexing Services to effect better cooperatioa 

and to develop studies seeking better tools for the benefit of the scientists af 

this c9qntry. 

In connection with these problems, the- co-sponsor of this conference, 

the Ran:d Development Corporation, headed by James Rand, took a hand iR 

financing a long visit by Western Reserve University's Allen Kent, to assess 

the u.s. s. R. accomplishments in this field, When he returned from this 

trip last year, he reported to my committee and advised us that the Soviet 

effort was indeed of significant magnitude, and that in many areas of ab-

stracting and in research the machine searching and translation, the seviet 

attack on the problem was of a most significant nature. He reported that 

about 500, 000 scientific papers culled from the world's published literature 

were being abstracted under the direction of their Institute of Scientific In-

formation --a branch of the Soviet Academy of Science. The abstractors --

as in the United States -- were specialists in their fields and were contributing 

part of their time to this work. Furthermore, the Russians have organized 

an "Express Information Service" which took the cream of the published 

literature and long summaries of these were printed in Russian each week 

in 36 fields. In addition, work was going forward in the construction of 

an information machine. 
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As a result of this trip, and following contacts with the work in other 

countries, the present Internation1.l Conference was conceived :1nd organized • 

.Tames Rand financed another trip for Kent to the u.s. S. R. to arrange for 

Soviet participation at the meeting. Also, Rand Development Corporation 

provided travel grants for a number of participants from overseas. 

I should also like to extend my commendations to Mr. Rand for his 

testimony earlier this year before the Senate Committee on Foreign Relations, 

wh~n he made some very important observations which were of inestimable 

vah,te to members of that committee. In addition to s~bmitting comparative 

figures relative to Soviet progress as compared to advancements in the 

United States in the science information field, he was :1.lso able to submit 

many additional facts relating to the problems of inter-exchange of information 

between the two countries, which he has done much to overcome in connection 

with his work. 

I believe all of us can agree that Mr. R:1.nd has performed an important 

service to our nation in his a.ttempts to arrange for the cooperative a.ctivity 

evidenced by this meeting. All of the particip1.nts are rendering an irrlport.J.nt 

service to world progress .1.nd peaceful cooperation by spending a week here in 

Cleveland to work out solutions to a very vexing problem. 

You may have wondered when I would get to the theme of this talk -· 

"Knowledge is Power." Every business or government manager knows th" 

extent to which his ability to make worthwhile decisions a.nd to exercise control 

is influenced by the amount of knowledie pertinent to :1. given problem that 
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he may have available to him. The power of the individual to do good and use-

ful work is influenced by his information resources. A company's power to do 

business in a competitive economy is directly related to the knowled~e of 

significant market -- the "know-how" -- and other factors that it has available 

to it~ In the s:1.me way, the power of a country to maintain its competitive 

position ec;onomically, scientifically, militarily, is Jtrongly influenced by 

the convenient availability of important information at the time when it can 

best be used. 

The effective exploitation of intellectual resources is perhaps the 

most urgent problem of our times, for upon it depends the solution to many 

other problems, including that of survival itself. 

The truth of the ep\grqm that "Knowledge is Power" is more apparent 

today that ever before, yet a disturbing paradox confronts those most vitally 

concerned with the production and use of knowledge. Until quite recently, it 

was axiomatic that a research project in any field should begin with a review 

of the literature in order to provide the basis for research planning and to 

avoid wasted effort in duplicating previous work. Previously recorded 

knowled~e wa.s the 'most important single tool of the investigator. However, 

today, with the inability to lay hands quickly on essential information, therein 

lies the paradox. Because of the chaotic state cf our documentation services, 

our stockpile of knowledge has become an embarrassment of riches and we find 

ourselves ignorant in the midst of a plethora of knowledge. 
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A solution to the problem of documentary chaos will ·be found only when 

it is reco~nized that this is a problem in "intellectual engineering" and that 

such engineering must be based upon a body of fundamental knowledge out of 

which sound principles of operation may be derived. Traditionally, the 

collection and or~anization of the records of knowledge has been the task 

of the social institution known collectively as the "library," and the libr:1ry 

profession has developed, partly from philosophical principile s and partly 

from pragmatic experience, a body of general principles and established 

methods. 

Today, as I look over the program of the world's le:1.ding specialists 

coping with the problems of documentary chaos, I find only two librarians --

the remainder are, by training, chemists, mathematicians, en~ineers, linguists, 

philosophers, logicians, physicists, lawyers, physicians, statisticians, 

lexicographers, and computer designers. I am pleased to see that the team 

of specialists attacking this problem has grown. 

In seeking a solution, the problems of maintaining a common language, 

both intellectually as well as technically, is of extreme importance. The 

international attention and participation of this conference is most gratifying. 

I will leave Clevehnd with a feeling of gratification that the problem of our 

documentation chaos is in good hands. 

Returning again to the concept of knowledge as power, let us examine 

what we really mean by the word "power". 
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I believe that car~ful analysis reveals that knowledge gives man three 

types of power: 

First, the power to comprehend. This is the realm of pure science 

and relates to the power of man to understand the Universe and man's place 

in it. It includes, as well, the comprehension of natural law and the ability 

of man to understand his environment. 

Next, we have the power to build. This is the realm of technology, 

and reb.tes to man's power to build ·himself a better physical world. This 

includes better homes, better means of transportation and better instruments. 

generally, with which to enrich his life and add to his physical comforts and 

well-being. 

Finally, we have the very vital power to harmonize. This is the 

reJ.lm of personal and group relationships, and relates to man as a social 

being J.nd man in his relation to other men both at home J.nd abroad. 

Now I think it is evident that the problems to which this Conference is 

addressing itself relate to all three of these powers. And I believe it is also 

evident that mastery over m::ln1 s rc!icorded knowledge is essential to his ability 

to comprehend his environment, to build for himself a better physical world, 

and to creJ.te a world thJ.t is free from tension and in which he can live in 

peace and harmony with his fellows. 

It is primarily with reference to this third power that I have addressed 

my remarks this evening • 



-20-

Strife and conflict, both among individuals and among nations, are 

born of ignorance. Our ability to reconcile our differences, to resolve 

conflicts and to create an atmosphere of mutual sympathy and understanding 

is relat~d cHrectly to our underetanding of each other and of each other's 

problems, ambitions and points of view. I believe it is well established that 

people who understand one another are not likely to make war against each 

other. It has long been established that most of the great power conllicts 

occur in the political arena and arise out of misunderstandings, lack of 

knowledge of motives, objectives and backgrounds. 

On the other hand, we have had much success in estJ.blishing mutual 

relations and understanding among nations in the intellectu~l arena. Notable 

among man's achievements toward international understanding is the field of 

science which has long been regarded as international, and I believe that 

history demonstrates that scientists hev•, in their professional contacts, done 

much to destroy international barriers. The re!ore, the realm of science is 

clearly an admirable bridge over which we can pass from a world of tension 

to a world of peace. 

The recent work in the field of international health of the Subcommittee 

on Reorganization and International Orga nizations has also demonstrated this 

truth in that field, to a degree comparable to the accomplishments in the field 

of science, which have resulted in an acceleration of the work being performed 

by various public and private international organizations in both fields. 
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Unfortunately, however, increasing specialization in science tends to 

creJ.te barriers 3.cross this bridge and to obliterate the bands of communica

tion that scientists have long maintained with each other. To improve the 

flow of scientific knowledge, both within our own country and between our own 

country and the other powers of the world, I have urged the establishment of 

a Department of Science J.nd Technology which would serve the cause of 

international science as I hope our Department of State serves the cause of 

international peace. 

I believe we will all agree that international understanding and agree

ment are fundamental to the free sharing of knowledge. Conversely, the free 

sharing of knowledge is also fundamental to internation::~.l understanding and 

3.greement. However, such understanding and agreement cannot be achieved 

without a common basis of communication. To achieve such agreement we 

must teach ourselves to work together, to phn and to develop solid working 

~etationships in which all of us must share responsibility and contribute to 

the whole, even if it means that we must surrender something of immediate 

benefit to ourselves for the good of the group, 

This Conference is a very important forward step in the achievement 

of vital international understanding as it relates to the freedom of men to 

pursue knowledge ::1nd to share that knowledge with other men, It is parti

cularly appropriate that these meetings are bein~ held in Cleveland with 

Vle stern Reserve University as one of its sponsors, for it is here that the 

United States is making one of its more significant contributions to the 
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communication and dissemination of man's recorded knowledge .. 

In conclusion, I believe we can all agree that knowledge is power .. -

but it actually reaches its greatest heights 3.nd achieves its highest use when 

it is shared with others for the benefit of all. 

Tonight, we dedicate ourselves, not to man's enslavement of other 

men, or to 3. nation's conquest of other nations, but to the mastery of 

knowledge itself. 

This Conference is the prologue to m3.n 1 s ultim3.te conquest of knowledge. 

This is a heavy burden and a lofty goal, but it is vital to our survival, and I 

am confident of success. 
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