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1 TRODUOTION

Title VI: Part A3 Section 602 of The National Defense Education

Act of 1958 authorized the Ccxnamissioner of Edu,cation to deteraineA

through contmot: the need 'iithiu the United States for increased

struction in modern foreign languagess The following report describes

specifically the increasing need for me dera foreign language, instruct**

tion in the education of science information personnel; more signifi-

cantly: however,. the study measures (10 the relative impertanco of for-

eign fltinguages within a profession where landuage skill is only one

qualification of emplo yment and (20 the national need for so: ence in

formation personnel. The table below indicates the priority ascribed

to four professional backgrounds by science information afixera in gov
erament:. industry, and research organizationse
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The heacing 'ast ZTior::,-.y'ft includes requirements judged to be of

1:?riL,lary and/or equal importanoco Cther headings are self.definingo A

mare detailed breaxdown of these totals by governmentv industryp and re

organizations will be Pvund on page25 of. the tertE,

Sven at the outset9 it was clear that the nature and degree of

need for foreign language ecill by science information personnel codid

na be studied digorcec; from the total educational and training require,

I eit.1 ,

£

.itH.,-1hip) ha at-, ,ltla ntitd; eierowAy vxpeaed the

a thi: prifMt

Let -us illustrate this interaction. In considering the information

proceanes,) it is often expedient to vie'# a book a journal;, a statistic9

a report!) or a graph as an isolated quantum or recorded knowledge3 however:

there is a bond to the intellectual content that only a subject specialist

can fully transoend therefore one can not divorce the study and practice

of Inforoation woric from the subject natter or a discipline. Furthermoret;

the habita of asi?r3 compound subject matter problem30 Just as the minds

of chemist,) engineer; artiet9 and linguist differ;; so do the research and

publication patterna of their disciplines the nature and form of their

available sources and the relative importance in each subject of histor.

c:,;rret f!ziTs_ Yet knowinv a aubject is no abJurance that a man will

understand the principles and techniques of organizing its information°

Gonversely9 to know the fundamentals of information processing does not

make a librarian a science information specialistu There will always be

a need for creatora and processors of information who follow parallel paths
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toward the advancemu of 1earning3 buz there is a new and insistent

demand fox a professional who understands the in content of

a subject understands the principles and techniques governing the cym

ole of informations and has linguistic ability operate effectively

in both°

A nationdl need for defining the profession and qualifications

of information specialists arises because of the sheer mass of scienn

tific informationg its recondite sources;, the growing need for retro.

spective searching of old literature and current awareness of what is

news and the dependence of scientific and technological progress on in-

formation resources and efficient information systems All segments of

society depend upon the future development of science information pro.

ceases° The scientific researcher who depends on effectively controlled

systems of information must also be highly trained and motivated to make

full use of them; so with the engineer ho requires speedy availability

and conciseness of information sources; and so with the teacher of se

once and technology who must present his discipline in terms of mastery

of its literature° Management too is realizing that survival requires

support of information personnel and systems° Scientific and prof yes.

sional groups journalists and representatives of other media have an

interest in informing the public of the nature of science information

and advocating policies and programs to meet its personnel requirements

Government officers have seen the critical significance of in

formation activities in international scientific programs and they

comprehend its strategic value as a national resource for securing world
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peaceo The creation of the Office of Science Information Service

within the National zinlence Foundation (Title fit of the National De.

tense Education Act of 1958) indicates the critical importance of in-

formation processing in the scientific development of the nation° The

cooperation of that agency throughout the contract year has contributed

greatly to the success of this study° The proliferation of information

facilities in industry and government and the assortment of new pro=

fessional job titles (see pages 9 to 33 below) also bear witness to

the development of the profession° In recognition of this growth:, the

Committee on Government Operations of the United States Senate issued

in June 1960, 'Documentation) Indexinga and Retrieval of Scientific

Information A Study of Federal and nonpFederal Science Information

Processing and Retrieval Programs" (86th Congresso 2d Session Senate

Document No° 113)0 In comparing the Senate Document with the draft

of this ,reports, one industrial officer noted that this report on Science

Information Personnel "should serve as the much needed companion piece

to the UaSo Senates recent report which .. though a fine review of

current activities in the field cr. was not able to go into the basic

problems which have brought them about0" The aim of this document0 then

is to gain public understanding of the human problems and opportunities

within this profession and professional acceptance for a needed program

to recruit:, educate? and train science information specialists°

Through correspondences interviews and a Symposium$ the

directors of the project have asked the advice of scientir4sp librarians3
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administrative officers, and educators within government, industry, and

research organizations° See AmigiE I for a li3t of contributors and

Appisd.Lxii for the membership of the Symposium° Based on their gener=

ous response, this report traces the educational, training, and rem

crusting needs of the profession and recommends a set of principles for

acceptance or modification, but ultimately, for action°

Chapter I defines information and Chapter II, the profession3

Chapter III discusses the present problems of recruiting and utilization

of science information personnel from the standpoint of management and

the scientists Chapter IV recommends undergraduate and Chapter V, gradup

ate programs for science and language majors interested in information

work; Chapter VI discusses training, and Chapter VII offers recommendbu

tions and predictions for the future of science information world,
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INFORMATIOV: CREATION AND ORGANIZATION

Information as substance is the basis for all intellectual aa.

tivity0 But informal..tor. as accumulated substance is meaningless unless

organized in the mind° The intellectual process includes creationp al=

terationl identificationp recording organization2 storageo recall2 con-

versio% synthesis2 interpretationD translation2 communications, and util.

ization° This processing of information is the basic task of the infoi

oration specialist described below°

since Az iatotle0 scholars in all disciplines have pondered the

origins of knowledm the problems of its organization the rules of

learning° and the relevance of knowledge to mauls fate. Their findings

have been set down and preserved by scribesD publisherso tranaators2

archivists!) and librarians° Until recently these information specialists

have considered their function to be the accumulation and organization of

knowledge as supporting creative work in the disciplines° But a sudden

change has occurre4 affecting both creators and processors of information°

Information processing within the last fifteen years has reflected less

man's quest for truth than his practical desire to survive Today highly

competitive organizations survive on the basis of the timely applicabil.

ity of highly specialized scientific information often difficult to se,

cure and difficult to analyze° These practical requirements have led

to an eccentric development in information processing Because of the

universality of this revolutio% facility with foreign languages has as

awed new importance. This new pragmatic attitude toward knowledge sug.
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Bests that it is no longer sufficient& even if it were possible& merely

to furnish libraries that are organizeds aocessibles and complete° The

scientific revolution has shattered the ideal that all pertinent and re-

corded information be available to all who need it in the most usable

forms with the least distortion of subject content and in the shortest

time° Repairing breakdowns in the information process and sorting tech-

nical and linguistic complexities require new productivity& new initiae.

tiveD and new techniques°

With the possible exception of library science& prior efforts

in information work have been fragmentary and parochial° Mat was lack

ing in these part endeavors was a unified& systematic approach to the ens

tire cycle of information joining in a more effective liaison the creator&

the processors and the consumer of information° Although each discipline

presents its own specialized and characteristic patterns of information

processes& there is a defined cycle of information common to ails The

information cycle has been subdivided into many individual and detailed

processes& but it may& in generals be considered as8 creations public.

cation& identification& recording& organizations storages recalls coonvere,

sion into more usable forms& synthesis& dissemination interpretations

and utilization° Mathematical logicianss linguistss philosophers& come

pater scientists; librarians intelligence expertss publishers& and doe-

umentalists have contributed to the new unified viewpoint° This inte-

grated and unified approach to information is one deeply concerned with

(1) an intense analysis of specialized subject content& and (2) the

complex processing requirements of particular users°
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SCIENCE INFOIMATION g A NEW PROFESSION

As a result of organized efforts by its oractitioners9 science

information is gaining recognition as a branch of every scientific and

engineering disciplino. Yet today no diatincto organized. profession

of science information exists. But an increasingly large nu saber of

professional persons are engaging in science information activities

exclusively. Their work is not yet a science or a rigidly.defined dis.

cipline or a learned profession with specific standards of education

and performance. There is only a recognized area of study and activity

those parameters have not yet been fully defined.

The Elements of Work Basic to the Profession

A symposium was held in Aprilio 1960 expressly for the purpose of

developing information for this study° The distinguished panel of admin.

istrative officers,, scientists$ librarians educators and information

specialists listed in gatadix ii. agreed on seventeen recognizable ele.

cents of science information work. Twelve of these elementy constitute

the present tasks of science information specialists

1. Administering
2g Locating materials
3. Selecting materials
40 Acquiring materials
50 i)escriptive cataloguing
6. Subject analyzing including classifying;,

subject heading9 and indexing
7. Abstracting and/or annotating
80 Performing reference work
9 Literature searching bibliography

100 Transmitting and copying
110 Translating
M. Converting into machinable form
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k:'tithe r Plement9 reprpaent recent Pind tignificant adirances in the

profeasion4

13. Developing of information systems
140 Investigating of machine applicatJons
15. Information interpreting
160 Researching with information
/7. Information scouting

1 I

Anamitt iii defines these elements° The followiug frequency distribu.

tion indicates the identification of information elements in formal re=,

plies from 207 governments industrys and research organizations° Slight-

ing of elements twos threes and fours particularly by industry may be

due to a tacit assumption that these elements are clearly information ac-

tivities°
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Variables influeula% Dr:velment of the Profession

1, The sys:Wpa scientific galliAlls0 A Seit240C concerned with

millions of compouvds$ such as ohesistry; one concerned with brew

damental principles aul their mathematical formulation, such as

physics; and one concerned with principles applied to designs and

graphic representationss such as civil engineering; all present difc

faring information problems° The time factor in retrievals the

costs of experimentations the publication patternsa and the logic

of each discipline dictate unique approaches to its information pro

main& Inter-disciplinary research complicates the procedures°

Much subjective data exists on the diversijz of systems but little

solid information or research is at hand on the value of various inG0

formation systems°

20 The habits of asors0 A recent study at Case Institute of Technology
MMIMIIMPSOPINWPS .40000

showed that industrial chemists spend 32 percent of their working

day and 53. percent of their total day searching for scientific in for

lotion° How they sesaftch and how well they search are relevant ques

tions0 One researcher may scan hundreds of journals personally; his

counterpart may prefer abstracts° An organic chemist may require

a, rapid search of a half.million compounds in order to find those he

needs° An aeronautical engineer might call for a concise factual

survey of the literature of a number of areas unfamiliar tohim0

Their information requiraments depend on personal habits and id .Dc

symeraciesD prior education and training., earlier experiences with

information systems and personnel, the type of investigation pursued

(egg° basic research, applied research product development, state
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of the art survoy)0 the stage of a particula:,' )roject, and the

organization sponsoring ito

whatever a scientistts habits, the information expert should be

in the unique position of being able to offer new solutions to his

needs, new sources of information, new approaches to utilization,

and new services°

30 The sheer mass of accumulated data° The sheer quantity of re-

search has outstripped the scientists2 ability to search, survey

and utilise the results° With the annual world=wide collection of

scientific and technological publications totalling in the millions

and doubling every eight and ons4lalf tears researchers can no

longer keep pace° As a result, forms and sources of these publica-

tions are constantly changing° Control of this vast literature, in

its multiplicity of forms, is the objective of science information

work0

The traditions of slibrELantJELR° Obviously, the elements of in

formation work and librarianship overlap° Indeed, library schools

have pioneerod in this new profession which could not progress with

out the philosophy, experience, traditions, systems;: and personnel

of library scierne° But the full spectrum of science information

processing is now more complex than librarians have been prepared,

by education and training, to solved Librarianship does not concen.,

trate in depth on identifications conversion into different forms,

synthesisa dissemination and interpretation of scientific informati:wo
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80

50 The influx of new personnel. Fortunately entering this nes pros

fession are scientists, engineers: linguists, and administrators

with library school training or sophisticated experience in informs..

tion processing, and new ideas. The meeting of minds among the

traditional and the new professionals may lead to the fulfillment

of librarianship. The unified approach to the information cycle

provides the key.

As a result of this development: many' logical3 mathematical, and

linguistic techniques have already been applied to problems of

classification and systematic organization of knowledge. Indexing

schemes continue to change. Electronic and mechanized devices

have replaced manual methods for routine storage and retrieval.

Specialists have introduced new techniques for the subject analysis

of documents and for the integration and synthesis of several dis=,

crete units of information. Magnetic tape ,unshed cards, elm.

tronic data processors, technical thesauri, random.access systems,

and abstract bulletins reflect both new techniques and new peril

sonnet. requirements.

The following list of job titles within government, industry: and

research organizations givessome idea of the breadth and overlap of

science and teChnical information activities. The list and the fre-c.

gummy distribution derive from formal replies to this survey.
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GOVERNMENT

JOB TITLE FREQUENCY

Librarian 27
Librarian (Reference) 9
Librarian (Reference.Science) 7
Translator 6
Technical Reports Analyst 6
Reference Librarian 4
Librarian (Cataloguing) 4
Librarian (Trainee) 3

.

Cataloger 3
Super; isory Librarian 3
Physical Science Administrator 3
Bibliographer (Biological Science) 3
Librarian (Acquisitionsc5cieuce) 2
Special Librarian 2
Librarian (Acquisitions) 2
Acquisition Librarian 1
Adminietrative Assistant 3.

Administrative Officer I
Analyst (Science and Ted= logy) 1

Assistant Chief, Science and Technology Divo 1
Bibliographer and Science Specialist /
Bibliographer . Assistant 1
Bibliographer (International Geophysical Year) 1
Bibliographer (Physical Science) I
Chief, Bibliography and Translation Section 1
Chief Cataloger 1
Chief, Domestic Science Reference Unit 1
Chief, Foreign Science Reference Unit 1
Chiefs In Resources Branch 1
Chiefs, Processing Branch 1
Chief, Reference Branch 1
Chiefa Science and Technology Division 1
Chiefs Technical Information Division 3.

Consultant in Research Information 1
Curator, Science Room I
Descriptive Cataloger 1
Reviser, Descriptive Cataloguing Section 1
Document (Science) Analyst 1
Geographer 1
Head, Bibliography and Reader Service Section 1
Head, Descriptive Cataloguing Section 1
Head, Subject Cataloguing Section 1
Junior Librarian 1
Librarian (Medical and Biological Science) 1
Library Assistant 3.

Literature Searcher 1
Military Intelligence Research Analyst 1
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Government *cent d
*WPM" P

JOB TITLE FREQUENCY

Order Librarian 1
Oriental Reference Assistant 1
Oriental Science Specialist
Patent Examiner 1
Patent Search Adviser
Project Supervisor 3.
Science Acquisitions Specialist 1
Science Biblicarapher
Science Information Officer 1
Science Information Personnel
Science Librarian
Science Research Specialist
Science Specialist (Biological Sciences)
Science Specialist (Physical Sciences) 3.

Senior Abstractor 1
Slavic Reference Assistant 3.
Slavic Science Acquisitions Specialist 1
Slavic Science Bibliographer
Slavic Science Reference Specialist 3.

Supervisors Biological Sciences Unit
Bibliography Section 1

Supervisor Physical Sciences Unit
Bibliography Section

INDUSTRY

Librarian 32
Technical Librarian 15
Literature Searcher 10
Literature Chemist 8
Special Librarian 6
Literature Scientist 5
Abstractor 4
Technical Editor tt
Translator
Assistant Librarian 3
Cataloger 3
Chemist 3
Indexer 3
Library Supervisor 3
Technical Information Specialist 3
Director of Technical Information 2
Head Librarian 2
Information Specialist 2
Reference Librarian 2
Systems Specialist 2
Technical Writer 2

100
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Industry contgd

JOB TITLE waPJSSNCY

Assistant Director of Medical
Advisory Department 1

Central Librarian 1
Chemist4echbical ktormation Services
Coder 1
Director of Research Information 3.

Directors Technical Library 1
Decumentalist 3.

Editorial Personnel 1
Editors Scientific Publications 3.

General Librarian 1
Heads Information Retrieval Section 1
Information Scientist 1
Library Administrator 1
Library Assistant 1
Library Processes Technician
Library Specialist
Machine Systems Specialist
Manager of Information 3.

Managers Synthetic Intelligence Department 1
Managers Technical Services Division 1
Namenclaturist
Patent Searcher' 3.

Reference Assistant
Research Assistant
Research Files Chemist 1
Research Group Leader for Technical Information 1
Research Translator
Science Editor 1
Science Information Specialist
Science Writer
Staff Librarian 1
Subject Reference Librarian 3.

Superintendents Information and Records
Department 1

Supervisor of Information Retrieval 1
Technical Files Supervisor
Writer Analyst 3.
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JOB TITLE FREQUENCY'

Librarian 8
Literature Searcher 5
Science Librarian 4
Science Information Specialist 3
Abstractor 2
Cataloger 2
Chemistry Librarian 2
Information Specialist 2
Reference Librarian 2
Acquisitions Librarian
Bibliographer 1
BiouSciences Librarian 3.

Head, Bibliographic Department 3.

Head, Document Operations Group
Information Technologist 1
Literature Worker 1
Medical Librarian 3.

Public Librarian (Science Division) 3.

Science Editor 3.

Science Information Personnel 3.

Science Technology Librarian
Subject Specialist 1
Tedhnica/ Information specialist
University Librarian 3.

Typical job descriptions for science intonation specialists in the

Office of Technical Services2 United States Department of Commerce;,

and the Library of Congress are included in Rem,ix ivs

60 The information centers The recent increase in scientific re

search and development activities has stepped up the demands of lab

oratory and administrative personnel for expanded, more efficient,

and better integrated information serviceso The result has been a

trend to unify library patent, translationreport writing, archival,

abstracting literature research, editorial, communications, and pUl .

lication activities within a single information facility° In an or-

ganized information center better opportunity occurs to classify in-



formation tasks arxi to ostimato job valificationso The following

list of information. facilities uithirt government industrx, and re

search organisations (combined) illustrate the variety of tra dition.

al and new faeilitiee0 The list and frequeury distribution derive

front replies to this stnyveyo

FACILITY FREQUENCY

Library 2h
University Library 23
Technical Library 9
Rebearch Library 5
Technical Information Division Ii
Technical Information Service 4
Technical Infozmation Department 3
Research Laboratory Library 3
Information Services 2
Medical. Library 2
Research and Development Department 2
Science and Technical avision 2
Technical Information Group 2
Abstracting Service
Central Reference Division.
Central Research Division
Central Research Laboratory I
Department of Information Services 1
Information and Data Center
Information Division
Information :Management Division
Information and Records Department 1
Information Service Group
Medical Advisory Depaeaent I
Patent Department 1
Pubic Library I
Research Center Library
Research Department
Research Division: Library 1
Research Information Division
Research Information and Planning Department
Science Information Deperrtment 1
Synthetic Intelligence Department I
Technical Center
Technical Information Center 4
TeChnical Information Section 1
Technical Information and Liaison Department 3.

Technical Intelligence Center I
Technical Service Department
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Becauze o: the variety and overlap of functions the distinction

between technical and science informaticn has been difficult to

establish., At the end of The Symposium on Technical Informations

howevers the participants reached an agreement on the inclusive

titles Science Information Officer* See Aporgay. for an ex4.

tract of that discussions

70 is on Jnstrumentations The personnel (or intellectual)

problem of science information has attracted less general attenu

tion than exotic new instrumentations Perhaps this lack of an

overview has been due to the outcropping of many specific informa.

tion problems (esgs detailed subject classifications econogiical

storages detailed indexings rapid conversions rapid traaslations

improved reproduction and transmissions minimum subject distortions

rapid pUblication)0 Many of these difficulties have been worked

out discretely vithout regard for the entire information systems

But overcoming single information problems has led often to the

creation of new ones° Typical of the lack of perspective in the

area of science information has been the tendency by-management to

allow fundamental responsibility for information services to fal

on anorwilling scientists librarians or clerks Similarlys the se.

lection of a single integrated fatilityv decentralized unites autor

omous centers or main and branch units of information often reflect

happenstance and not necessarily-good judgments

There is no one best structure for the organization of the science

information. function in a government agency industrial firms or

research organizations There are the variables of competitions
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stability's relation of research to productions 1ocality9 and per...)

sonnelo The only architect who can design uniques overall answers

to the inforration problems is the science information specialist

intimately familiar ulth the situation0
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RECRUITIN,g THE PROBLEK OF CHANGING PRECONCEPTIONS

,..1

The following tables analyze present and anticipated recruiting

needs 'within government* industry* and research organizations for science

information personnel These figures are based on replies to this survey

ilmost all of the 75 industrial firms included appear in the Fortune magm

azine listing of "The 500 Biggest Industrials" (July:, 1960)0

PRESENT RECRUITING NEEDS

.

Critica/
shortage

... .

Difficulty
Recruiting

._ .

Making Do
With Person.

AvA, la

. .

Adequate
Supply

,

Over
Supply-TOTALS

al01101111114

MERE=
MENT

38

/

17771-11";:liesw:.°1*'

tl. I 17

1s3

INDUSTRY 6

.

27

Edam
MANNA.
TIONS 9 17 14 2 1

ALL 19 49 59 8 1 136

ANTICIPATED RECRUIT :DSO NEEDS

,......................vv...e~slermirmomewwil

nsiderab e
Increase

ome iii: itt e 110

crease Increase Kr.nortytse TOTALS
74044ZIMIPAI;14011 .V.g

17
Govern=
ment.w.,........ 2 10 ., 7

111101101111etomlonsw

....

,

cr,......,;..

Indust& 32 30

. ..,

8 6

.

76
Research
Organizam
tion
ALL

18 3 11 40

60
I

55 I

1,0440041144:118mor.00mmlwrs4~114etleetfr2101,40441104444414104 yamisaaa

9 ,
li
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The following table lists the prdsent and anticipated (Idlers

vailable) staffing requirements for science information personnel (pro-

feti.t.onal and non.-professlonal) in 17 government, libraries and 1 govern-

ment technical information divisiono

AGENCY

GOVERNMENT STAKING REQUIREMENTS FOR SCIENCE INFORMATION

PERSONNEL1 PRESENT AND ANTICIPATED

EMENT ANTICIPATED ANTICIPATED
S Io STAFFING NEEDS IN 5 YRSo NEEDS 10 YRS0

essmommmeow

_ Total. -7711-7774:--7771TTaii---b-R77--
.

t & Geodetic Survey
Libra
to cl e n mar

iii_bz.* _
eaera?;--urifdiaidis "i7mission Library
at on eronautic & pace
Alen , Librar:

2 3.0

8 3?

30 3.1*

....I

0 re

4

1

4
.

9

6 6*_

5 9?

10 10'

15? t 9?
lational eau o tand; *4
Library 18 7 20 2 10*

ifirisesionreundarm
Libr ; ,

2 1 6 4* 8 1
,,

Naval Se-,zervatory ibrary

BEZC'EtWarartZgraIo.W'''
Libr

Ir'ifT'r'r' io 0*

18

30

jede. I 2o*

90 *1".. 36*

50 23*
MONOWWW

39*

oW.IRSOMIIIVINPowt

a en't ce
Library 76 100

Sc ence & echnic Divimon
The Librar of Con ress 65 46 80 7 no 71*

Mirifailian nstitution
LibrarY

WifigarEERMIOn Division
Office of Teo:Ix:nice:1 Services

D t of Commerce

26

68

16

I

10

35 13
*

I ho 17*

80 It

.

100 le ....1............
1'000 we tngineer oeam

Development Laboratoryi &
L Information Resources

1.1111DALLIaltKEFIlivisio0

Libr. Branch

22 22 10 22 10

5 .,...§ 5
:

8 ....1......

1

110 0 'rmyo 'rig neers* nowo
Ice & Permafrost Establish -0

1 tent
1

I 1 i 2 1 i

1 8

If'0 ilmyo :ineerso elatercp

1 ways Experiment Station0
1 libr , aecta. ©n 8 4 11 4 I

.............

4
.

1110 Army :4 erviceo
1 Librarr Division

-

1$
1

68 il 135 I 177;7- 68
II b my oe s hi-, or

...1204nEattlan.Jranch
STAFF RE ariEmENT6i

8

.......,.4.

4 I
7S7] h

i..

1 8 1

jaz....2§2., rt----M-----
.1 j,.....4..../....12 689 8
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1 nct 1:1 endecl

Lor 5 and IC' yearo..

estimate of professionals based o present rAtio of profes.
sionals to total staffinge

Varitbles influemia Reoruitiry
vemmr.NetIwtair. ~1.11141e *MA MammiistrAirs4~445WM*.A.

,Dasirablo of --xcAp -1 -tirft,' rf Science .14nformLLior PerTcnnelar *0 . ;1.1 ..,1).
eAlwo..1;141. tor.,

In this profession itech position requires a unlque combination of at

least two of the following qualification.v

as subject knowledge;

b. professional library education ard experience';

CO adminIstrative abil#y and experience

know ittdp of nontraditlonal information sytteme and
instrumentatio14

foreign language proficiency,

What needs to be stressed ie the scope of this professiorj the inte1

lectual et thus; and the variety of opporttrities it affords men and

women for using their training know1edge9 and imagination. At every

step of the informatinn process there ia a need or evaluation of the

information and at the last step an opportunity to interpret materials

to facilitate their we For examplep a science inforaation specialist

with an undergraduate major in chemistryo a library school degree;; and

a readinv Imwledge of German mlght qualify for special library work in

a mAdium,sized tndu6tr141 chamical flrm, Thu houd of Information of

phamacz..tutd contu, might need maALTa or doctors degree

in orgalliq (,theffsist,i79 extevslve administrative experience9 reading

knowledge of tun Voreign ianguegos,:i and a familiarity with computers
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anti Imxiclaiqzd s.A.4.1o.-=a1 ttebnlqu es. .& bib".....ivErapher and laterature

searcher _NA- mineartlArer might offer a bachelor5 or mals=,

te.ya ir 2LyvAei.: or enpfleering) acauilntance with certain

a rd iut frnoviPdv of lan- Jiter:,,

ature scieTItlet ror a vetroleura reaear0 center vight be a Phi In

ehemlutry tAlc bow m how to tratalate .from aussian and Freneo

thumb,.uall keixch of a science information opeoialiot mleht doaeribe

him 46 one who pmcetlses and tranmitz the intellectual c:ontrit pr

recoded ocientiflc and technological information. He heo intarekts

educationp rind traWng In one or more seentiflo discIplints together

with their lilerattwee arlad vpropriate fortIgn languareal inteTwA

in t1u logiev langwt,) and moaanics of intellactual operationai.

preciation of ths role of recorded know1odv4 in the dsvelopmant of

civilitat1on9 knoYleage of the theory add practIce of the proceg'seo

of the inforzatIon c;yrla and ommitmoInt 4,4 !serve ihe Itoeeialized

nftds at his clikntele_ Avnends: ;-'4 for detailed job desorip
.44.00,01kMall.1.1

tiona,

rkanivAlmentoo Idormationo
weer. 4N are,4141.,,wt,1461114...Yr

aghly compotitiin5 firmi (see

Ts' . w ; 4.0 r; '::t ',:1/4.rObt` ':%r" 014 :;1.1" Q

thclv gt 1 ;at.-rvi4ea ar4 uaualy sIerz to the advantAge.o of

inftrmation fiit To quote the N1410 of one reseamh direotor

i.,ompinias within the ;.;att

t-tLY hAvo tatablished informAtion di
libraryp information servicear,

mloaraig, And even pl4bl1 c relations
'fit s nrew component of industrial re--.

informatict division,,is a "many
oplendored thinW It can be an Associated ?mop

Weettern 1.fniong a Mr 41t11 and a McKinney' &

r.:ompany all rid into one., What the reveorch

;'.1rt=c:4- orent dby .4,krifekrutic:1%

AL44140A lamt, n!Abittd
, ''
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also produce iiu fine candidates for promotion to staff popositions

In omr experience the information specialist has
unusual opportunities for advancement in the ors.
anization. The kaformation scientist is first

or all thoroughly trained in his cm subject specialtyp
and it addition gets from his job experience which few
other jam can match in breadth and, exposure .. he
works with peoplb in the laboratoriesz in clinical de.
velopmentri with the marketing people; and of course
with administrative people in many areas. Several of
our information scientists have been advanced to
scientific staff positions at Smith Eline&Frencht)
primarily because of the background and reputation
gained during their contacts in information worko

Despite these long range benefitsa management for any number of

reasons sometimes fails to realise the potential of its libraries

and other information facilities. There is the tendencya for

examples to measure departments by their dollars and cents produce.

tiveness. The vantitativo measure maybe essential in sales, ad.

vertisinga and sometimes in the laboratorya but service output is

like the north stars "whose worth:s unknowna although his height

be taken." Failing to determine the quantitative measure and somer.

times ignoring the qualitative =ea some institutions are ready to

believe the *worst and the librarian in the eyes of management too

frequently seems to be linked =rely to custodial duties anda

resulta apt to incur limitations in status and reward. As a result

of this attitude, the information section sometimes becomes a place

for misfits veto are moved there without additional training. With=

out defining the information functions management often asks the

information specialist to perform more than he is able or less than

he cano
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3 o no Scientists Informationo As with manageent3 the

attitude of the scientist to information services is dependent

on previous experience. All scientists have an obligation to find9

evaluate, and synthesize information. But the relative importance

of information techniques to the scientist depends on (a) the con.

centration of the scientist ?s time in laboratiary9 literature or

field work; (b) the theoretical or applied nature of the scientistes

work; (c) the scope of his scientific interest; (d) the competi-

tion for information? (e) the adaptability of the information facile

ity and its staff tu the needs of the scientist; (f) the recorded

forme language, and security restrictions used by other scientists

working in his discipline°

To expect scientists to do much of their own literature searching

is normal2 but this expectation should not be accompanied by com-

placency° To quote one Columbia professor2 "If you analyze the in-

formation-,gathering habits of scientists, it makes your hair stand

on end." On the other hands the reluctance of the scientist to turn

over a search to an information scientist is understandable. The

scientist has his own concept of what he wants and he often lacks

confidence in the information specialists intuitive grasp of the

subject.

But the separation of the information specialist from any but routine

tasks will cut off in time a necessary service link between one ere==

ative scientist and another. The information specialist must earn

his spurs2 but his way will be made easier if the scientist, the
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enp,inoel... And the 'Imthematicinn accept him to membership on th

teas on a basis of equalUT0 The scientist: in turn, will learn

more about information handling and gain for himself a valuable

folloth.up on leads that he himself has not the time to pursued

With a strong information allyt the scientist will experience less frus .

tration in trying to keep abreast of mounting irformation appearing

in increasingly eccentric forms The scientist then as well as man.

agement has an interest in seeing that first class professionals

enter this profession')
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RECRUITING AND UNDERGRADUATE EDUCATION

Faculty and administration of undergraduate institutions have an

obligation to describe information work as part of a discipline and as a

career possibility° Professors of science and language and the college

librarian are in a unique position to advise qualified students to clang)

alder a career in this area not as a way out of a discipline for a

poor student, but as a profitable alternative to laboratory work or teach-

ing for a good one° A similar burden rests on the high school teacher,

counselor and librarian, and even parent, to place Am perspective the in-

formation requirements of all disciplines Yet the fact remains that

there are no recruiting programs to inform and very little exposure to the

practical, work of information for the undergraduate° Industry, government,

library schools, and professional associations might well offer further

assistance by preparing materials describing the opportunities in informs

mation ifork° in its way this exploratory study describes the nature and

degree of need for science information personnel,' and in that follows

suggests a program of education and training for science and language majors°

The Science M or

The Symposium readied complete agreement that the basic need of the

science information specialist was a well-rounded liberal education with a

major in science° The fundamental undergraduate courses in the humanities

(history, literature, philosophy), science, and language including mathe-

matics still afford the best opportunities for challenging the intellect,
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creating purpose, and providing the foundation. and discipline for achieve.
ment, The point is that the science information specialist must be educa-

ted for breadth of view° He or she may major 3:n one science or a cluster
of sciences°

Not only are the laboratory scientist and science information

specialist both served by a similar general education, bub there is mutual
gain when each has education and training in the specialty of the other°
The general neglect of the literature sources in undergraduate science
courses is gradually being overcome° Some institutions have sucnessfully
introduced elective courses in the use of the literature ueually in chem-
istry, although the most generally workable solution seems to be incorpora-
tion of literature knowledge within existing courses°

On this base of general education the science information special-
ist needs to build knowledge of his scientific discipline and at least,
reading skill in two foreign languages The table below illustrates the
relative importance of these backgrounds for scieie information special-
Jets in government, industry, and research organizations
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The he.aclinz Irleirat Px..iorityn includes requirements judged to be of primary

and/or equal importance by the experts emswering the curvey Other head,.

ings are self..defining These tables were suamarized in the introduction*

The La.....sagl

The table below describes the relative importance of foreign

lenguageG in information work mad the degree of facility preferred din
govenireent$ induce; end rese rch. organizations replyimg to the survey*

FOREIGN LANGUAGE FACILITY REWIRED I SCIENCE

IBIPOINATION

i
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*wwww*ftwoomforfirairawmfmossammorsamopermocodowesamwews
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.
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410~0411011dIfieftwinttalMOIOCNOOM0141111111M.165 . (

VC 314 64 36
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Trantilating fanility ii essential for translators and ab.,

stractors; reading facility is a minimum for literature scientists9

and acme nog edge f a foreign language is helpful in screeninti,

cataloguingp indexiugg and scanning. Although a slight reading know..

ledge of several, foreign languages has proved helpful to lib; arime

performing bibliovaphical tasks and 8cienti3ta puzzling out the rel-

evance of a title cr an article to his workv, neither man can afford

to linger over difficult material° Without a certain level of facility

in translating it becomes econo mically unwise to translate a difficult

article -when a translation can be bought in ready form more cheaply°

This cantion is not to discount the desirability of the information

specialist and the information scientist knowicg how to read at least

two foreign languages; rather it suggests that these languages need to be

learned well early in life. Facility in foreign language is always a

plus factor in information work. Lack of foreign language skill is

sometimes a handicap in in work and may become more so. In

the qpinlon of I.17 respondents to this surveyt the degree of need for

modern foreign language facility in information work is as followss

Critical Need 32
Growing Weed 43
Need Met 36
Jo Need 6

Several replies gave particular attention to the growing need for

Chinese and Japanese language skill in information work. Many replies

stressed and exemplified the importance of a clears logical9 and concise

writing style. Fire replies recommended Latin as the foundation for

modern foreign language study.
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it is quite obvious that the slibjeet specialty is the primary

background required to:. science infornation worko The language major

however& eventuiay may be

as an undergraduate he ro

sciences, mathematiea:: a,

ono a valuable prorersional in this field le if

and out hia education with basic courses in the

gi logic.° He will alo need to complete at least

ono year of graduate scho610 6ee chart on page 29below He may find

employment then as a

scientist2 or perhap

The critical need

director of wave

swial librarian9 abstmotor5, translator4,1 literature

s ultimately as a developer of information systems°

or the latter is underscored in a statement by a

rsiti libraries°

Research in mechanical translation requires the
grammarian even more than the engines r° And it
is safe to say that further advances in informa,.
ti on retrieval must nou await progress in the
vocabulary and techniquez of indexiT;° Recent
axperimenta :th automatic abstracting base the2r
approach the frequenay a key-14ord59 the oar-
relation e Fiynonyms etc, cleraty in
the language specialiet



RECRUITING AND GRADUATE EDUCATION

The following chart Lists the graduatl programs(existing and

voposed) that might prepare a science or language major for in

work

GRADUATE EDUCATION IN SCIENCF WORPATTON4 .4 L I. a

4CIE3.Y A MAJOR (B0$4)

awlakamaawartira.....amaatlasbaaausaLemaars.avalarMaNagaralelaise
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BMV,...=.1411LaSgt=...!....101==.
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.411111001.4024410,04.a...44*WeaMaialan allaillailea

DEO REE

1 Craril.:Tra-M...,
TION AS:2
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t
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SCIENCE NIA& (B.S.) LANGUAGE MAJOR (B*A0)-(with

-

courses in scionce & mathc) 11

300

-mks, 11....4ImitaiMettletOMMOW*444Mtuall4041-1]......... 410}4.40,4

XCTORAL Pnorgams

1.40. Or

School of Sc ence
Inf ormation jproposed

DEGREE QUALIFY FOR POSI.
TION AS

PhoDo Developer of Science
Information Instru-
mentation

Systems Developer
Planner of Informa-
tion Facilities
Researcher in Sci-
ence Information
Theory and Methods

Professor of Science
Information

Administrator of Sci.
once Information
Facility
Coordinator of Scienc
Information Activit,
ties for Government$
Industry$ Research
Organisations

DEGREE

..ft../ A..

Ph0D0

QUALIFY FOR
SITION AS:

Administrator of
Science Informa4.
Lion Facility

Systems Developer
Publications
Specialist
Professor of Sci
ence Information

school of Library Science
Major in Science Library
Work

Graduate impartment of
Science 'with a minor or
a research project in the
literature of the science
discipline (proposed)

DoLoSo
or

Ph0D0

471:10.1),

11111111111010~PuMINNINms

Teacher of Science
Librarianship

Administrator of Sci-
once Library
Researcher in Science
Librarianship and
Bibliography

DZ.%)
or
Phopo

reacher of Science
Librarianship

Administrator of
Science Library

Researcher in SciA.
ence Librarianship
and Bibliography

........

Evaluator of Science
Information

Interpreter of Science
Information

Science Information
Scout

Literature Scientist
Liaison Scientist be
tween laboratory and
information facility

Information Researcher
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Libra Schools
trrfeJr14,140,,,,

O. N _ .r
The library rzchools are the olllw ez.isting insIalveions Ior

. formal education of information specialists:, The schools have tradi-

tionally developed the basic library skills f.locating, selecting, acquirc-

ing materials cataloguiug etc0):0 cultivated a. professional attitude of

services and introduced the graduate student to historical and theoretical

points of vie Over thirty accredited library EVhools offer courses or

programs that prepare individuals') at least in pertp for a career in science

and technical information work° For a more detailed summary, see amiegav0

Some library schools have becmaco addition, a meeting ground for special

institutes and conferences on scientific infermation and also have sponeored

basic research in the development of information systems and the investiga>

tion of machines() Their ability to provide education for science informa=

tion specialists has been /imited however9 by a longstanding commitment

to academic and public libraries where careers are assured,. These general

collections usually amassed over long periods of time through philanthropic

or public funds bear little resemblance to the highly specialised, quickly

ssemta445 and elegant inforaation requirements of industry and government°

While some el.enionts of information work remain the same in both environ.,

merits, by and large science information involves additional elementsD a

more intensive subject analysisp and a more specialised clientele°

To see the information specialist as exclusively a librarian is

discourage other qualified personnel from information work, limit the

number of potential library school students, and encourage a stereotype

in the minds of scientists The role of the librarian has been to keep a

facility complete.p efficient, up.todate and accessible The information

specialist has been concerned more with promoting information anticipating

user requirexentsp and setting up special information services to meet
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theme The information specialist has had an advantage over tradi-

tional librarians because of his ability to evaluate and interpret

scientific materialo hic consequent acceptance among scientific peers;

and his ability to draw funds for an information facility° He has

wide acquaintance with his material on one hand and with his user col-

leagues on the other° He has been influential in introducing maw

graphic services and. machine techniques which require new technical

personnel within the information centers, Because he has enhanced the

information function new needs for library and informaion center adp

ministrators have also arisen° The importance of this more active ap-

proach to information is refleoted in Bra WOuvillege discussion of

the information team at Standard Oil of Indiana°

The size of the information team--including the library
statfceevaries in proportion to the size of the total pro-
fessional research staff° A study of a number of organiza-
tions indicated that a research staffer 500 will require
about two dozen on the information team` whereas a very
large research organization of 1500 should have about 80
working on its informationtproblemsl.

A convenient and effective organization of a 25 man in-
formation team would comprise three groups of equal size
and a manager° The library group would maintain the in-
formation holdings and handle requisitions; orderings
distributio% and loaning The information reporting
group for surveillance and commmnication would scan peri-
odicals2 patents; etc and transmit condensed infor-
matlon via bulletins and news reports° The searching
and information research group would ideally handle
problem-solving and searching by using the literature::
patentes. and internal information° All three groups
would report to a manager utho would be free to redis-
tribute effort on short notice and authorize expendt.t.
tures for outside help,

There are four distinct groups then who need new formal grade

uate education in information: the literature scientist; the infor-

mation specialiate (who operate the near complex of information. services);
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the special librarians:, and the administrators -oho will come after

long experenee from one of the other three groups,: Is it possible

to design a new graduate curriculum that will be basic to the three

principal groups, educationally sound, intellectually stimulating,

and acceptable to the users?

First, however one must ask oneself, whether the need far

formal graduate education in information is apparent or real? The

library schools contdnue to Auction with some adaptations to special

librarianship, The science major and the library school graduate

Sind their way at present into industry and government information

facilities and are then trained on the job0 Is there then any justi=

fication for formal graduate education in special library and science

information techniques designed for the science or language major?

Yes. The recruiting problem alone would suggest that users of science

information require formal programs for the formation and development

of science information specialists. Here is an insistent demand with

no adequate supply°

Assuming that no library school can turn out a full-fledged

journeyman aSter one year, and assuming that may usersg requirements

can best be learned or,4he-job$, there still remains the need for a re -

liable source of recruitment sufficient in rmnber, quality;; and diver -

sity ° As they are at present constituted, library schools fail to

provide this source for industry and government information facilities.

Says one university librarian;3

From time to time I do have a student who works
for me interested in library works but when he
sees the library school curricula and also the
sa]aries offered, he backs awayo When beginning
salaries for engineers are more than those for
beginning professional librarians it is hard to

sell librarianship,:



Ccaracnting on the results or ma apattry anotner verslty librarian

.reveals that

We now succeed with little trouble in filling all
our professional posts, but we de so by not re-
quiring skills that ought to be required* and by
meeting instead the legal requirements of the
possession of an Mae,S0 which excludes some per-
sons with skills we need and admits many 'without
these skills°

Lowry of Bell Laboratories also discusses the stereotype sf librarian

ship and suggests an alternative°

There is an unfortunate connotation attributed to
library school training which* rightly or wronay,
detracts from the reputation of those engaged in
information work° Host of the graduates of library
schools are employed in public libraries° This
type of library also employs a large number of people
who have no professional training at all but in the
minds of library users they represent the library
profession° The image of the librarian is thereby
distorted but it is still a widely accepted image
and it will not disappear for many years, 1 think
we should establish a curriculum for science inforw
motion work better suited to the requirements of
modern science and that the degree should not be a
Library School degree° This should assist in at-
tracting the type of student required and will help
overcome the law professional esteem presently ace
corded Library School graduates by the scientific
community generally,

But to state that library schools have a more or less set prow

gram of librarianship and that users make do with personnel available

only begins to picture the inertia which retards any new educational

development° There is, for ireitance, little common agreement among

management, scientists, educators, and information speeialiets on

modifications of present library school curriculums that would make

them suitable to industry and government requirements° There is

little chance of getting a consensus primarily because there is no

forum where users (scientists and management), processors (special



librarians and other science information specialists), and educators

have an opportunity to plan and consider the elements of a formal grad-

uate progTamo But assuming a consensua there is just too little in-

centive for a scientist already well qualified ir one discipline to con.

tinuo his education at the expense of professional experience and econ.

omic security° His unwillingness is re-enforced if he believes that the

study of science information is not an intellectual discipline3 but a

seriea of routines acquired more quickly on the job. Finall,y library

schools lack the necessary funds for research ezperimentation, devel-P

opmonts and recruitment°

A Mau Craeuate School of Science inforpation
wooLtioNletraNNI.MAGWIW 1.10/0CM 010.010.7444,104171044161 TlaC/PAILI.WAVOIMIS411106.714

To solve the recruiting problem, to overco:oe the factors causing

inertial end to educate the information specialist more efficiently, the

Directors of this project recommend a new graduate school of science in=,>

formation and a one year graduate curriculum°

Degree: Master of Science in Information

Duration: Two semesters and a summer session

10 piRRICULE

First Semester

SCIENCE INFORMATION 10
SCIENCE INFORMATION 30
SCIENCE INFORMATION 60
SCIENCE INFORMATION 7.

SCIENCE INFORMATION 110
SCIENCE INFORMATION 130

Informatian Sources: Biological Science:.. and Medicine°

Information Sources: Physical Sciences and Mathematics.

Acquisition of Science Information.
Description and Subject analysis of Science Information/

Fart I.

Reference Work and Retrieval of Science information.

Science Information Theory and Systems Development,



SocancL.Sma.ta,

SCIENCE INFORMATION 2
SCIENCE INFORMATION So
SCIENCE INFORMATION 8

SCIENCE INFORMATION 90
SCIENCE INFORMATION 120
SCIENCE INFORMATION 140

Summer Session

SCIENCE INFORMATION 1
SCIENCE INFORMATION 100
SCIENCE INFORMATION 150

Information Sources Chemistry
Science Information Center Administration°
Description and Subject Analysis of Science Information*

Part III
Abstracting and Annotating Science Information°
Language and Science Information0
Science Information Instrumentation::

Information Sources: Engineeringu
Graphics and Publication°
Theory and Practice of Information Interpretation and

Research

SCIENCE INFORMATION 10 Information Sources: Biolo ical Sciences and Medicine°

This course is an intensive study of the published and non-published sources
of biological and medical information: their identification: nature: variety
and utilization°
Topics: the organization and terminology of these disciplines; referenc*
works and typical publications; publishing and information-creating patterns;
criterial techniques and tools for selection of materials; unique requirements
and habits of information users in these fie/k; research organizations$ so-
cieties, industries and government agencies concerned with information in
these fields; history and nature of research in these fields°

SCIENCE INFORMATION 2 Information Sources: Gimnistre

SCIENCE INFORMATION 3© Information Sources: Physical Sciences and Mathematics.

SCIENCE INFORMATIONnatio.....urces:Eineerino

See Science Information 1 for descriptions

SCIENCE INFORMATION 50 Science Information Center Administration°

This course is a study of the administration and management of science in-

formation center operation., Topics: organization of facilities for service;

relations uit parent organizations goner industrial; research; public
relations and publicityl budget and finances; personnel; physical plant main,.
tenanco and operation; planning; reporting; cooperative activities with other
centers; coordination and evaluation of services; professional organizations
in science information0

SCIENCE INFORMATION 60 .!,s921#tion of Science Informations

This course is a study of the theory and techniques of locating: identifying:



and acquiring recorded and unrecorded units of information° Topics8
scouting information not in published form; ordering, purchasing; and
exchanging procedures; structure and dynamics of infOrmationecreating
agencies such as government agencios, industry publishers associations;
acquisitions problems of special forms of information: patents. reprints,
documents, technical reports classified materials, microforms; copy-
right lag; international publications field; bibliographic tools°

.SCIENCE11......210N.....L.Descritiot.2..1.03.11sb.tisizaLsofSc....ience Information°

SCIENCE INFORMATION 80 rescrintion, and Sub oct Analysis of ScientrMimation0
art

This two semester course is devoted to the theory and practice of deacri tive
catalo in (the identigying and characterizing of a unit of inform& n

iographic criteria and organizing it in a methodical arrangement) and
sub ect analysis (identifying and characterizing a unit of information on
t e basis of its intellectual content and organizing it in a methodical sub-
ject arrargement)0 Topics; bibliography; cataloging rules and procedures;
classification and subject headings,. indexing; Library-of Congress Dewey
Decima, U0D0C0s unitermcs coordina4 indexing and other ejstems; intensive
practice in cataloging and subject analysis using existing systems; storage
and preservation of information in its original form and in photographics
mechanical and electronic substitute forms°

This course is a theoretical and practical study of the processes of surzar-
izing the bibliographic and/or subject content of information in concise
form° Topics; types of abstracts and annotatiors; study of existing pub-
lished abstractss abstracting services and techniques of abstract construe.
tion; mechanization of abstracting; user requirements of abstracts; ab-
stracting problems of the various scientific and technological disciplines;
intensive practice in the preparation of abstracts, annotations and summary
reports; preparation of abstract bulletins°

SCIENCE INFORMATION 100 Ora hies and Publication°

This course is a study of the procedures and techniques of publication
preparation and of vaphic representations found in science information
centers° Topics; printing and photo-reproduction techniques; preparation
of copy: editing; technical writing; duplicating techniques and equipment; lay-
out; composition techniques and equipment; chartss graphs; drawingss tables,
and maps; their treatment; book and report production,

SCIENCE INFORMATION U0 Reference Work and Retrieval of Science Information°

This course is a study of the public service and information retrieval
functions of science information work° Reference work involves meeting the
needs of users by joining a knowledge of the resources of the center to an
analysis of the 'specific information requirement° Literature searching
involves the reviews location, identifications compilation, and retrieval
of units of information related by subjects bibliographic and/or user
criteria° Topics; circulation and loan procedures and systems; biblio-
graphic forms and preparation of bibliographies; gaarching and retrieving
procedures, tools and devices; intensive practice in planning and carrying



out literature searches, compilations, stateeoretheeart surveys, reference
questionss research projects; study of information gathering and search-
ing habits of scientists, engineers and other usorso

SCIENCE INFORMATION 120 amsztareLS9......ienceInjitrzalls,

This course is a theoretical study of the place of language in science
information activities and a practical study of foreign language scientific
translation° Topics: relation of linguistics philology and semantics
to the theory and structure of information systems; scientific nomenclature
and terminology; normalization of language; theories of meanings compilation
of thesauri mechanical translations vocabulary of indexes; scientific
dicionariess theory of translating and intensive practice in translating
from one language into another (depending upon degree of students foreign
language proficiency)0

SCIENCE INFORMATION 13o Science Informa:421awroOtLasten17921Wamer

This course is a study of the history of scientific communication and of
the theory of the processes and cycle of information° It draws upon many
disciplines and techniques for an uederstanding of how integrated infOrms
oration systems are developed, operated and evaluated° Topics:, history
of scientific researdhs relation of symbolic logic, mathematics, electronics,
information theory, linear programming: data processing, library science,
industrial managements statistics. etc0, to science information systems;
coordination of the elements of the information cycle into an efficient
system; system evaluations cost analysis; time and motion study applied
to systems; practice in planning integrated e_stems to meet typical require-

ments°

SCIENCE INFORMATION 140 Science Information Inatrumentation0

This course is designed to familiarize the student with the typical manuals
mechanical, electronic, and photographic instruments, equipment oad de-
vices used in science information work° Topics: microfilms; electronic
and electroemechanical wires, tapes, films, relays; card catalogs; vertical
files; mechanical sorters: Zatocards, notched cards, Peekaboo systems;
electronic sorter: rapid selector, Leh% microcards IBM 704; Western
Reserve searching selector; transmission devices: facsimile, Ultrafax3
data processing equipment; manual files; book catalogs; computers; evalua-
tion of instrumentations development and modification of instruments°

SCIENCE INFORMATION 150 Theo and Practice.SojmfgaaATLDWnamklgea
and eaearch0

This course is a. theoretical and practical study of the principles and
techniques cf evaluating the significance, pertinence and relevance of
scientific publications for particular research requirements© Practice
in information interpretation will be performed in the area of the in-
dividual students greatest subject competence° Attention. will also be

given to practice in eoleing scientific research problems by the use of
the documentation and without benefit of experimental or laboratory processes°
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90 Justification for Curriculum

he courses are a direct reflection of the 17 elements of

science information agreed upon by the participants in the

Symposium on Technical Information Personnel. See ALRELdix Jiro

They are, moreover, based upon an analysis of correspondences

interviews, and the literatureo See graph on page 5 above

The following chart relates each course to the elements of

information cork
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30 FACULTY AND EWEEMKNT NEEDS

Sao 1.3

Faculty: Instructors with training in the appropriate scientifi
disciplines; training and/Or experience in science li-
brarianship; extensive and up-to-date experience in ac-
quiring processinal and servicing the information rev-,
sources of the discipline for a largo, mil-organized
information center°

Equiprentv A large$ well-organized science informtion center or
library milich has in its collections examples of all of
the basic classes of information sources*

Faculty: An instructor with broad experience and acquaintance as
an administrator of industrial, government and/or re-
search organization science information centers of vary.
ing sines.,

solo 6

Faculty: An instructor of librarianship with experience teaching ar-
quisitionsA plus knauledges and preferably, recent mq:lori-
once in acquiring scientific materials for a large imfolma,..

tion center serving several science disciplines or a large
university or research organization library,,

Equipmentt

Silo 7 ,f 4

Faculty;

See So LL 1$233A above°

An instructor of librarianship with experience teaching
traditional cataloging and classification; plus experience
and acquaintance with the latest now-traditional theories
and schemes for indexing:, subject analysis and classifi-
cation°

Equirment; See S0 LL 14 beim

So 1,)

Fa cult, An instructor with broad, varied; and intensive practical
experience as a science abstractor°

Equipment: See Sao 1,233,4 above



41Q

SQL 10

Faculty: An instructor uith training and experience in the graphic
arts and technical editingq

Equipment: A laboratory equipped uith examples of the latest graphic
arts, duplicating, and publication preparation instrumentso

80I0 U

Facultyt An instructor with experience teaching science library
reference work and broad experience as a literature
searcher and bibliographer in a science information center.

Equipment: See Sao 1,2i3A toove and SQL 14 balm

SoI0 12

Faculty: An instructor with bread foreign language proficiency and
training in philology and linguistics, with special referg-
once to science language problems° Preferably experience
with science translation*

Equipment: A collection of foreign language science publications
in the various disciplines; a language laboratory for in-

creasing foreign language proficiency°

So L 33

Faculty: An outstanding science information specialist who is both
a profound creative thinker$ a broadly experienced prac,
titioner,s, and an inspiring teacher, This person must
have an established reputation through publications, ad-
ministrative accomlishmentsi or creative achievements
as a theoretical and philosophical leader in the science
information field°

Soto 14

Faculty: An experienced practitioner in science information work,
pr eferatily in industryo with wide acquaintance with the
theory and application of the latest manual,mechanicala
photographic) and electronic instrumentationo Some know-
ledge of electronic and computer theory essential°

Equipment: A laboratory with examples of the latest instrumentaw
tion used in science information centerso These :Imo

struments should, ideally, be in actual operation in
a working science information, center



SQL 15

Facultr An outstanding literature scientist with broad experience

in laboratory research work and literature science work;
preferably. a Phopo in chemistry) biochemistry) or physiceT

Equipment: See Sioo 1) 21314 and Sao 14 abaveo

This basic one year program is devised with the assumption that

no one can pretend to turn out a journeyman at the end of one year of

graduate preparation9 but that these graduates,) nonetheless, would be

motivatedl educated employabley and promotable The recruits for this

formal program would come from undergraduate and other graduate instic

tutiona and also from among qualified librarianso scientists linguists

and other information specialists who are recommended by their employers

or who apply of their own volition. Such a program and the reseavch

and administration leading to it would need to be underwritten initially

by its ultimate beneficiaries*. the users and the public0



Tuo Ph0Do ProgrAms

Advanced studies in information scieme into two logical

branches.:

4T-1-PlIs developent including information vi,ocessing research3
cr4lavtau=

the development d' systems and investigatio::A of machines,

2 LiteraturP science including interpretatior; information re,-,

earck and information scouting° A graduats of the former
piogram would become an information specialist§ a graduate of
the latteT would become an information scientist.

Vstem5 Develcpme3t0
g...

Paradoxi,gally, the empirical development of science in

has brought significant advances in theciries of communication and

ingreased the need to find creators among processors of information)

The newer elements of information processinL (iepp the development

of comprehensive information systemso investigation of machineo) re,;

quire the profound attention of a graduate Pmulty who have time and

inclination for basic research and a body of doctoral t!andidates who

acquiry a comprehensive knowledge of the cycle of information and

will devote time to solving research. problems. These higher studie$

recommend an extensicn of the first year graduate school of science

inftrmation drawing on a student boey of computer en3inecrsv logi-

cians, linguists librarians (a13 with strona subject background0c,

Research p32oblems would be in such aroae asg identifying the infor.

mation requirements of scientists devising principles of organizing

and classifying knluiedge devising informtitIn systemsf, both manual

and mechanical, analyzing the components of the cynle of informatiang

analyzing the operation of information producing and consuming in.,

stitutions in our society0



Continuame oftho ereative process depends on the efficiency of

the information preeesso Information travels the bridge of language;)

then eforei no traditional term comes closer to describing the problem

of the information process than philology. In each of its three mean-

ings philology appliesg (1) the study of written record% especially

library texts; in order to determine their authenticity and meaningk

(2) the love of learning and literatures and (3) linguistics.

The love of learning usually implies a commitment to broadly

communicate this love and therefore requires neans of converting infor=.

'nation from one language and value system t another. To 2aeilitate the

flaw of informa tion;, to act as liaison between the creator and the user

is a labor of 1.ove an act of services) It is the philologist who cuts

down the loss factor in converting information from one system to another

by articulating precise meanings and communicating a love of learning

in the process.

24 Literature Scien20

Universities are not solely educational institutions. They also serve

as renters for research and for the organizatic..n of knowl edge:: With the

expansien of knowledge within many scientifie: dieciplines the univer-

sities can no longer lag behind industry and government in the deveXop=

went of their informatien facilities. Granted that in some areaa of bas :c

research the information requirements will always be limitedr. still unit.

versity educators might profitably consider (1) the building of special-

ized information centers for at least one appropriate scientific disci-

pline; and (2) training scholars to fully develop and exploit the center's

information potential° As encouragement for this developments doctoral



candidates in a scientific discipline might be permitted dissertation

projects rele7ant to the science and to its literature sources('

The division of these two basic PhoDo programs ( gstems.Dev21202#' and

Literature 8cience) might overcome the practical difficulties encountered

in setting up interdisciplinary programa yet allow enough f/exibility

for occasional teams of faculty or student researchers from each of the

two areas to work cooperatively on a single research problem*

There are only a handful of qualified experts who could map out the

specifics of these doctoral programs. Among other obstacles to such

doctoral uork are (1) the selection of a specific university or a re.

search center (similar to the Brookhaven Program in the atomic energy

field)a and (2) the resources to furnish faculty and technical equipment*

As to the importance of PhA* programs in science information one has

only to look to other professions to see the relationship between basic

research and performance,' In the words of one research director

it would like to say that I think indusey
desperately needs this kind of graduate in
its information services but few if any
are available*
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OTHER IIDUCATIOH ASO TRAINING

OnAhe=job Training
virmwoutiramvuire=.6.4frr.

Assuming the ,:;ontinued recruiting of information specialists Ly

present means and the possible acceptance of a new one year prograk

there still remains the large area of education (course work and research)

and training beyond employment° There is, of cot sec no substitute for

gun -the- jrb experiencte md all junior scientists would benefit from se=

quenidal experience in the laboratories og plant and literature areasD

whatever their ultimate professional plaoec

There is, at present, a wide variety of information training and

educatim offered beyond ths fifth year that is neither wen-publicized

nor evaluate& These formal training programs are necessary on a number

of counts° There is continuing need to introduce newly transferred sci-

entists to the techniques of the science information department* There

is existing and continuing need for refresher courses short-term insti-

tutes on machine methods, administration of information systems, intensive

courses in languages mathematics and logic seminarso conferences and study

groups on new developments9 and finally basic research in the development

of information systems

The increasing number of such training programs stems from a

variety of sources G. educational, professionall governmental9 and industrialo

This growth recommends the establishment of some formal structure to rib-

licize and report on the availability of these programs and encourage the

sponsorship of additional ones° Such a coordinating agency would be able

to bring together more efficiently (1,) user requirements, (2) information

on new developments9 and (3.) the training facilities* Out of these



chort,term institutes and seminars might come the framevork for establiolued

in9tructional prograrzo The most important of these kl.ducational needs is the

devel.opment of basa, research that would advarwe the theoretical znience of

inforwatim and lead ultimately to recogni-z,ed Plar), programs mentioned above

The Teehnia pq4

These are the people who maintain the
administeative and technical files o
the division,? who o mperate achines wei
in the information prottezal; and who ba:k
up our professinnal library staff In
all cases their work is directed by jun-
ior or senior personnel with some basic
training in sciences and initially in some
other discipline as welly such as library
administration or electronics,

The technician can pick up the slack in an information or library

facility and at the same time further his own intellectual and personal

goals,' A boon tv industry and government is the rapid development of com-

munity colleges to trcan these scarce techniclanso information facilities

have a special interest here and a recruiting source not yet tapped° A

tm.year community college program for information technicians could offeir

the basic', skier rays and humanities with stres3 on clerical ski.. :3 and spec

caf; information techniques . ho'tc) -r :pr cdu. iJn4 computer principles

repair:, punchcard operation.; library circulation, and other Rn outjale.a),,

On the jobp the technician could be more specifically train :d6 and if' need

be continue his preprofessional education through part-time studies,'

Women in particular could be employed to good advantage hereo
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THE FUt'URE OF SCBNCE INFORMATION

Recommendations

10 Man...a. j:L.em t

at) See the library and information center as an intellectual
resource with service versatility,

b0 Adopt salary structures consistent with the education and
experience of the special librarian or other information
specialist.., These salaries should be equivalent to sala-
ries for laboratory scientists with similar qualificationso

c° Coupled with the above recommendation is the need for the
establishment within the Federal service and elsewhere of
more appropriate job classification standards for seien.
t.tfic or technical information or documentation specialists*

d0 The status of information work and thus the demand for the
facilities would be increased if all junior scientists and
other personnel spent some time in information research°

so Management has a further obligation to encourage the use
of the library among its senior professionals°

to A senior executive officer usually in Resesrch and Develop:,
ments should oversee and continually review the work of the
department°

g0 There is a long-standing need for industry and government to
cooperate more fully with library schools and other insti-
tutions in making provision for time offs with or without
coLpensationo so that people may attend courses° Management
should arrange with library schools for special short train-
ing courses3 institutes, and seminars°

2 The Professionals

ao The scientist should develop a proper concern for the infor-
mation facilities particularly as they pertain to his dis-
cipline°

b0 The scientist has an obligation to recognize the contribution
of information personnel and to acquaint these personnel with
his special requirements°

co Scientists and information personnel should write in general
and science journals more articles of worth and reports of



talormatioo problems/ solutions? and izojeet8,

do Information personnel have an obligation to improve liaison
with thelx users and increase the variety and quality ot, their

serviceso

ac Librarians can improve recruiting it they emphasize this scope
of information activities and their professional concern with
the intellectual content of what they pro4Aess,

30 1...miltattz Faculties

Some undergraduate institutions have already contributed substantially

to the development of science information specialists, departments

of science and language and the library need to fully appreciate the

relevance of this profession to the national interest and to their own

disci plines0 There are specific ways in which .faculties may' help:.

Science

a0 Recognize the importance of the historical and literature orienta-
tion in undergraduate science courses° Emphasize the information

approach to solving problemsa research., etc.,

1,0 Recommend a broad liberal arts education as the best intellectual
preparation for a science information specialist°

c. Recognize the primary importance of a major in a scientific
discipline for the preparation of a science information specialist.)

do Encourage some science majors to study several sciences in &P.
fering combinations so as to train a science generalists Point

out opportunities in information work for these people°

au Science professors and librarians should inform students of vo-

cational opportunities in science information©

f0 In order to train and familiarize science majors with information

processess science libraries should be demonstration information

centers°

Latietat.

a0 Recognize reading skill in two foreign languages as a minimum

requirement for all scientistso

b0 Language teachers and librarians should inform qualified language

students of vocational opportunities in the information field°
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co Recognise the continued importance of German and French§ the
grawinga and perhaps critical; importance of Ruanians Chinese;
and Japanese s and the value of Italian Spanish; Dutch; Scan-
dinaviang and Portuguese (among others) in carrying on the work
of the scientific and engineering disciplines°

40 Graduate Faculties

ao The Directors recommend the establishment of one graduate
school of science information offering an Ee60 in Seienee en.
formation; developed by scientists; librarians; library school
faculty's management; and science information personnel; estab-
liehed at a single large univ4raity already possessing strorg
science departments° Tfte curriculum would be designed to attract
and recruit undergraduates with majors in sciences majors in
language; with science backgrounds graduate scientists li-
brarians from other fields with some science training; workers already
in the profeseinno and prospective special librarians°

Such a program would require industrial.; governmentals and academic

supiort to provide for (1.0) research and developments (20) faculty?,

(3,) fellowship and scholarship fundes (40) workestudy programs;

(50) recruitircs and (60) placement,

by The Directors also recommend research leading to the construction
of a doctoral program in information processing° Thee program
might be an extension of the first year graduate school of science
informatien or a school of library' science. Its faculty should be
selected from among the moot distinguished educators and .recognised
professionals f..n thie areao The doctoral candidates should have
demonstrated a comprehensive knowledge of the cycle of information.

The faculty and researchers should concentrate effort on identi=
Lying the information requirements of scientists; devising prine
ciples of organizing and classifying knowledge s devising informa-
tion systems; both manual and mechanical; analyzing the components
of the cycle of informatiorq and analyzing the operation of ive
formation producing and oonsumin institutione-

co We also recommend the growth of Wormation centers at universities
and the acceptance of doctoral programs in the literature of a
science within a graduate science department or engineering school0
Possibly:ii this acceptance would mean permission to present a dis-
sertation on a topic relevant to the science and to information
proceesing,
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Oploortunities should exist for joint research projects bringing
together facu1ty9 students and resources from several disciplinesD
and the school of information processing;, support for these pro.
grams would have to originate from the same sources that contribute
to the one year program

50 %lommunitzgaLlitga

Community colleges should explore the needs of industry for tech-

nicians in a science information center and offer appropriate

curriculums° These curriculums should consider areas of informa,.-

tion work that technicians could perform more efficiently and aeon-

optically than professionals (eogo certain basic library routinesa

machine searching9 knowledge of elated communication and equipment:?

routine indexing and coding tasks., graphics and publication)c.

60 trofessional

ao An appropriate public or professional organization should study and
devise a well-coordinated program of courses seminars9 research
groups9 and short-term institutes for training people already on
the job or about to enter tho profession° This program should offer
a lrariety of courses appropriate for technician junior scientists
engincers9 librariansa literature scientistsg and administrative
personnel ° Such a program should seek the cooperation of scientific
societies industrya library organizations; government, and uni-
versities° The aim of the program would be to encourage the use
of existing facilities and the development of new training enter-
prises°

b0 The following list describes those organizations able to gain ac-
ceptance for the profession and support for educations traininga
and recruiting of science information personnel° The recommendations
in this list are based on interviews and correspondence with officers
and members of the organizations and with leaders in science in.
formation°

WW2 OF SUPPORT

1R - Financing research
15 - Financing soholarshipea fellowshipsa grants
10 Financing education and/or training
2 - Engaging in or fostering research
3 - Engaging in or fostering recruiting
4 - Publicizing and gaining acceptance for the profession
5 . .iToviding coordination for the education training and

recruiting of science information personnel
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ORGANIZATION
....._1......,..,A

American Association for the Advancement of
Science HAAS

15 10 1110111[11111111

1111111111111111111111

11111111101311EINAmerican emiaa oociety

American Council of Learned Societies IIIIIIIIIN
American Documentation Institute al=11111
American Institute of Biolo.ical Sciences

amMuziglinl
American Institute of sics x x x x
American Librar Association z x x
Association of American Libr: Schools

Con: ess of the U x
Council on LeEEMAIESEE"...............
Deans of Science andaglatgialaculties x x x
F. Io D0 (International Federation for

Documentation) x I X 1 x
Foundations, e.:,. Ford Rockefeller etc. xixx 1

A

Leaders of ma or industrial firms 1111111111 x x x
Libr4 of Co ess

I
x x

I4odern x x
National. Academy of Sciences - National

Rose rch Council ....

x

.

National Association of Manufacturers

National. Science Foundation lc I x x I x x x.... ...

Other scientific and e :ineerin: societies Aix t x ) x

Science Advisor to the President x I

Science Information Council of the NSF

ac
410111I~

...........,....W. 0.......... 4.16110614616101010NOOMMILWANWMIX

ecial. J.Sp....".....ibrariegacktf....Asion i

010.10~01..1111~...11/4., a.

i 3: Itzttorrowaemagusmeo.

Trade and commercial associations x lc
WMIlikmaN0W

Z 4..""XffiUNESCO I x

FT
1 z01111MWWWWWWWWWM. 110116111

U.S. Congress. Senate. Government
Operations

Committee x

3cL x

U.S. Government agencies engaged in S.10 ac.
tivities (ASTIA, OTS, Dept. of Defense,
Interior Aviculture

.r. ,-
x

_.. ....

UOSO Office of Education x x
....................................................

Universit Presidents 1 x x x I .
itnatianaLiailtngftor_anizations 1 x x



co No need is greater than for a permanent professional organizaw
tion that would join the interests of information users, the

processors, the educators, the organizations listed above, and

the publico A distinguished advisory group drawn from among
industrial, governmental, and academic manaperent, working
scientiets, educators, and information specialists would provide
a forum for the =hang° of views on the problems of information°
This advisory group could draw on the combined talents, resources,
and advice of those professional organizations which until now
have been intimately concerned with these problems°

The policy and operational tasks of this secretariat might in-

cludes

(la) Developing mechanisms leading to the establishment of

(a0) A new one'year graduate school for science infer*.

mation specialists

(bo) Formal Ph0D programs in systems development and
literature science

(20) Encouraging, organizing, publicizing, and evaluating
education and training programs in librarianship and
information

(30) Recommending and spomsoring a recruiting program

(4°) Setting up job classifications and standards for science
information specialists

(50) Carrying forward public and professional relations lea&
ing to the identi definition, and acceptance of the

profession of science informationo

The initial impetus for such an organization might appropriately

come from the Office of Science Information of the National Science

Foundation, The American Council of Learned Societies, The National

Academy of Sciences, or other national body embracing public and

professional interests°
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PREDICTIONS

On the be oS the foregoing analysis, one may reasonably expect:

10 Recognition of Es more systematic and integrated approach

to the organization of science information;

20 Recognition of the science information specialist as a

full-vfledged professionals

30 An increasingly unified body of knowledge to constitute the

core of the education: training, and professional skill of the

science information specialists

1 An increase in the number c specialists going into information

work directly and not by transfer from another discipline or

aspect of a disciplines

50 Well supported and organized research' experimentation, and

development into the nature of the scientifio research process,

the information requirements ol scientists, the nature of tech*

nicalliterature sources, the traditional manual and mechanical

information systems and devices, and the organization and dynamw

ics of information facilities©

6. The advancement of science information specialists to high ad-

ministrative positions in government, industry, and education.
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CONTRIBUTORS TO TECHNICAL AND SCIENCE
INFORNATION PERSONNEL SURVEY

INDUSTRIES

Aircraft
Boeing Airplane Companyg Headquarters Offices
Professional Personnel Aftinistrator

Douglas Aircraft Company, Ince& General Office
Staff Assistant to Senior Vice President...Engineering

Lockheed Aircraft Corporation& California Division
Manager& Training Deportment

The Martin Company
Chiefs Libraries

Automotive
Aeronutronic
(A Division of Ford Motor Company)
Division Librarian

Chrysler Corporation
Supervisor& Management Education

Ford Motor Company
Vice Prey: dentc,Engineering and Research

General Motors Institute Librazy General Motors
Research Laboratories

Librarian

Chemicals

Allied. Chemicals Plastics and Col Chemicals Division
Information Services

Aluminum Company of America
.ALCOA Research Laboratocies
Director of Research

American Cyanamid Company9 Stamford Research Laboratories
Administrative Directoro Central Research Division
Librarian
Technical Information Services
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Baker (JOTO Chemical Company:, Technical Department
Directory Technical Information
Editor Chemist.Analyst

The Carborundum Company Research and Development Division
Librarian

Celanese Chemical Compatyy
Research and Development Department

Clevite Ordnance
Librarian

The ,)ow Chemical. Companys Western Division
Librarian
Technical Information Services

Dow Corning Corporation

Du Pont (E0I0 de Nemours and Company:, Organic Chemicals
Departmentg Research Division.9 Jackson Laboratory

Librarian

Explosives Department° Savannah River Labc.catory
Pigments Department2 Newark
Research Departmente0Experimental Station
Technical Information Service
Color Research Library

General Aniline and Film Corporationl, Dyestuff and
Chemical Division

Librarian

Ansco
Research Librarian

Great Lakes Carbon Corporation
Executive Offices

International Minerals and Chemical Corporation
Librarian

Monsanto Chemical Company,v Organic Chemicals Division
Technical Editor Research Department

Plastics Division
Librarian

Nopco Chemical Company
Librarian

-, --
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Chemicals contcd

Rohm & Haas Company. Research Laboratories
Supervisor or Technical Information

Union Carbide International Company
Division of Union Carbide Company
Linde Company2 Tonawanda Laboratories
Market Research Manager
Market Development Department
Technical Librarian

Union Carbide Nuclear Company
Oak Ridge National Laboratory
Chief Librarian

Vitro Laboratories
Silver Spring Laboratories
Librarian

Wyandotte Chemicals Corporationo Patent Department
Patent Counsel

nectronics
Telephone Laboratories; Ines

TIchnical Information Libraries
Mauager

Burroughs Corporatio% ElectroData Division
Librarian

Eastman Kodak Company
Research Laboratories

General Dynamics Corporation
Director of Personnel Develcpment

Convair Division
Chief Librarian

General Sliet3ATO Company Research Laboratory
Anslystc.Operatione

Hanford Laboratories Operation
Supervisory Reference and Publication

Metallurgical Products Department
Librarian

Rto

Goodyear Atcdc Corporation
Superintendent9 Information and Records

International Business Machinesa General Products Division
Product Development Laboratory

Managero Engineering Communications
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Electronics cont,d

International Telephone and Telegraph Corporation
nanager Personnel Davelopment

Micro Switoki Division of Minneapolis=lioneywell Regulator Company
Assistant Chief Engineer

Radio Corporation. of Americag, David Sarnoff Research Center
Uce PresideLh Research and Engineering

Semiconductor and Materials Division
Librarian

RCA Victor Television Division
Librarian RCA Cherry H1U Librory

Western Electric Company
Librarian

Westinghouse Electric CorporationD Atomic Power Department
Acting Librarian
Executive Assistant to Vice President=Engineering

Manufacturers
Allis.Chalmers Manufacturing Company$ Office President

in Charge of Research
President

American Can Company
Vice President

American Machine and .Fowr]ry Ccripann Research and Develop=
meat Division

Manager: Techninal Services Department

Armstrong Cork Company
Librarian

The Bendix Cox poration2 Bendix Products Division
Librarian

Caterpillar Tractor Company
f Supervisor3 Te chnical and Professional Enployment

Emhart Manufacturing ConTany
Librarian

General Foods Corporationy Research Center
Associate Directory Technical Services

The Goodyear Tire and Rubber Company9 Research Division
Research Librarian
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Aanafacturors contid

In,;ernational Harvester Company:, Executive Offices
Assistant to Vice President of gingineering

Koppers Company, Incas Research Department
Managera Technical Information Group

Owens.illinoiss TeChnical Center - Research Library
Librarian

Polaroid Corporation
Director of Libraries

The Proctor and Gamble Company Technical Center
Managers Technical Information Service

Reynolds (Rojo) Tobacco Company
Directors Researeft Information

Texas Instrumentsa Inc., Central Research and Engineering
Technical Intelligence Center

Petroleum

Arabian American Oil Company Personnel and Administrative
Services Department

Manager

The Atlantic Refining Company, Inc .s Research and Development
Departments Administrative Division

Librarian

California Research Corporations a standard Oil Company of
California Subsidiary;4 Richmond Laboratory

Vice President and General Manager

Esso Research Laboratories, Esso Standard, Division of
Rumble Oil and Refining Company

Librarian

Ethyl borporationo Research and Development Department
Superintendent2 Information Services

Jersey Production Research Company Technical Information
Technical Information Office

The Ohio Oil Company.2 General Services Department
Librarian

Phillips Petroleum Company, Research and Development
Managers Research and Development

Richfield Oil Corporation2 Refining Division
ChemistmLibrarian
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Shell Oil Company; Shell Development Company
Research Directory Weed River Research Laboratory
Chief Librarian

Socony Mobil Oil Company, Inc., Research Department
Head, Technical Information Services

Standard Oil Company of California, California Research
Corporation, La Habra Laboratory

Librarian

Standard Oil Company of Indiana Resea.:ch and Development
Department, Whiting Research Laboratwy

Senior Research Associate

Standard Oil Company of New Jersey
Librarian

Standardaacuum Oil Company

Texaco, Iac.4 Research and Technical Department

Pharmaceuticals
Abbott Laboratories
Librarian

Burroughs Wellcome & Company Wellcome Research Laboratories
Librarian

Parke, Davis & Company, Research Laboratories
Head of Research Libraries

Pfizer (Charles) and Company Inca
Director of Research, Libraries

Schering Corporation
Librarian

Searle (G.D0) and Company
Director in charge of Information and Data Center

Smith Kline & French Laboratories, Science Information Department
Research and Development Division

The Squibb Institute for. Medical Researdh
Librarian

Sterling Drugs Inc c, Sterlingainthrop Research institute
Librarian

Publishers

mima"--7NcCraw-AHi11 Publishing Company, Inco: Library
Chairman of the Board
Chief Librarian
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Acme Steel Company
Directory Technical Library

American Smelting & Refining Company.? Central Research
Laboratories

Librarian

Armco Steel Corporations General Offices
Assistant to Vice President.Research and Technology
Librarian

Jones & Laughlin Steel Corporations Graham Research Laboratory
Personnel Administrators Research and Development
Staff Assietant to Vice Preaident.Research and Development

United States Steel Corporations Personnel Services Department
Director of Employment

RESEARCH CENTERS

Na
hemictEAFEDNLAWIRhe Cal bstracts Services Ohio State University

Director and Editor

The Institute of Paper Chemistry
Librarian

National Federation of Science Abstracting and Indexing
Services

Executive Secretary

Documentation centers
arisen Institute of Biological Sciences

Executive Director

American Institute of Physics
Director

Documentations Inc*
President

For a Sources
entre ational De La Recherche Scientifiquc

Centre De Documentation ;Ferias France)
Direction Et Secretariat

Federation Internationale des Traducteurs (F0I0T0)
Secretariat.Holland
Secretary4reasurers New York Dr arch.

G Melia - Institut, Frankfurt/Main
Director

1
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f9...E2101 Sources contd

The Japan Information Center of Science and Technology
Chief* Investigation Section

Miniatere De LIEducation Nationale
Direction Des Bibliotheques (France)
Conservateur en chef

South African Council For Scientific & Industrial Research
Head: Information and Special Services Department

Libraries
j."--Mliographical Center for Research* Public Library,

Rocky Mt. Region* Denver* Colorado
Director

The Chicago Public Library
Librarian

The John Crerar Library
Librarian

The Midwest Interaibrary Center
Director

The New York Public Library
Chief of the Personnel Office

Professional Publications
Scripps Institution of Oceanography* University of California

Committee on Chemical Documentation* ACS Division of
Chemical Literatures American Chemical Society

Chairmans Committee on Chemical Documentation

Mathematical Reviewss American Mathematical Society
Executive Editors Mathematical Reviews

Professional Societies
.----u-TrTrcrriaraMtation Institutes Office of the Secretary

Secretary

American Association of Petroleum 0eologisteD Oklahoma
Headquarters Secretary

American Association of Petroleum Geologists* Denv6..* Colorado
President

American Association of Textile Chemists & Colorists
Executive Secretary
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The American Ceramic Society Irmo
General Secretary

American Chemical Society) Office of Executive Secretary
Executive Secretary

American Geographical Society.0 Office of the Director
Director

American Institute of Biological Sciences
Executive Director of Publications

American Oil Chemists' Society9 Headquarters
Secretary

American Nuclear Society
Executive Secretary

American Physiological Society
Executive Secretary

American Rocket Society, Inco
Director of Publications

Amwrican Society of Civil. Engineers
Assistant to the Secretary

American Society of Heating;) Refrigerating and Air
Conditioning Engineera$ Inco

Technical Secretary

American Society of Ichthyologists and Herpetologists

American Society of Mechanical Engineers
Assistant Secretary

American Society For Mr.04.-als

ASM Documentation Service Editor

American Society of Naval Engineersg Inco
Secretarydfreasurer

American Society Of Safety Engineers
Managing Director

Association .fog Computing Machinery
Executive Secretary

Association of Iron and Steel Engineers
Managing Director

Engineering Societies Library
Director
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Praossional Jocioties contle,

Institute For Advancerant Of Med:teal.Communication
Administrative Secretary

National Academy of Sciences, National Research Council
Directors Office of Documentation

National Council of Technica Schools
Preaident

Society of Federal Linguists
President

Special Libraries Association.
Preside:',F
Itrecutive Secretary

Battette Memorial Institut°
Chiefs Information Management Asian

Research Co rations
--rmo. ea eg A Division of Thompson Ramo Wboldridgos Inc

Manager, Synthetic Intelligence Department

The Rand Corporation
Assistant Li'orarian

doleace Comunications Imp
President

Universities
University of Californias General Library
Assistant Librarian

University of Californias Los Ale.mos acientffic Laboratory
Assistant Head Librarian

California Institute of Technology
Director of Libraries

Carnegie Institute of Technology The Library
Librarian

University of Chicago:: Office of the Director
Director

University of Cincinnatis Office of University Librarian
University Librarian

University of Colorado Libraries
Director

Columbia Univwsity6 Faculty of Medicine
Professor of Library Service and Head Librarian
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Universities contld

Duke University
University Librarian

Georgia Institute of Technology D Prico Gilbert Library
Director of Libraries

Iowa State University of Science and Technology
Director

University of Kansas, Office of The Director of libraries
Assist mt Di reator

University of Kentuckya Margaret It, King Library
Director of Libraries

Massachusette. Institute of Technology!) Lincoln Laboratory
Director of Library Services

University of Nichiganp University Library
Assistant Director

University of Minnesotan University Library
Supervisors Departmental Libraries

University of North Carolina Library
University Librarian

Ohio State University Librariess Director of Libraries
Personnel Librarian

University of Oklahoma
Director of Libraries

University of Oregon
University Librarian

University of Pittsburghs University Library
University Librarian

Princeton Universitys The Library
Librarian

Purdue University
Director of Libraries

University of Temps Office of the Librarian
Librarian

University of Virginias Alderman Library
Office of the Librarian

University of Washirgtonv Library
Director of Libraries
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Central Intelligenceigencyt, Office of the Assistemt,

Director for Central Reference
Deputy Assistant Director

Librarian of Congress, The Library of Congress

The Library of Congress; Reference artments Science
and Technology Division

Heads Reference Sections Science and Teci,nology Division

National Aeronautics & Space Administrations Fl.eght
Research Centers Edwards; Ca c, Headquarterss Via.sho

Personnel Offizer

National Aeronautics & Space Administrations Headquarters1) Washo
Assistant Director for Teennical. Information

National Aeronautics & Space Adm.inistrationa) Langley Research
Center

Placement Officer

National Science Foundations Office of Science Information
Service

Head

Tennessee Valley Authority
Chiefs Employment Branchs Division of Personnel

U0S0 Department of Agricultures Library
Director

U-eSe Army Ordnance Missile Corry ands Army Rocket and
Guided Missile Agency

Chiefs Tecinical Library

U.So Department of Coennerces National Bureau of Standardss

Office of the Secretary
Librarian

U0S0 Department of Commerces Patent Office
Chief Librarian
Acting Associate Directors Research and Development

U0S0 Department of Commerces Office of Tectinical Services
Chiefs Technical Information Division

.Department of Defense Headquartersz, Armed Services Technical
Information Agency Air Research and Development Comand

Colonels USAFs Contender and Director

Air Force Research Division, Air Research and Development Cemand
Chiefs Technical Information Division

Air University LibraLyz:, Ifaxwe.0 Air Force Bases Alabama

Director
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U,,% Department of Dettensoj Cffice of the Director of
Deieme lesearch and Englneering

Director!) Office of Review and Service9

LT,,j,y Department of ffealth, Education, PtWelfare,9 Public

Health Jervica
Executive I,. sitar, Public Health Reports
Librarian, National institutes of Health

Ucc, Department of Interior, Bureau of Mines
Chief Jar Francisco Petroleum Research Laboratory
Librariam

U030 Department of the "navy; Office o Waval Research
Training ,ipecialist by direction of Chief of Naval Research

joS0 Government Printing Office, Division of Public Documents
Superintendent of Documents

UnS0 Information Agency
Chief, Lmployment Bramh

U0S0 Naval s -cads rNy (Annapolis), Library
Professor, Librarian

U0Su Naval Civil Engineering Laboratory Port Hueneme9 Ca o
Librarian

tio5,-, 'Naval Poistgraduate 3chool, The Librirey
Diz-ectlr of Libraries

Idevy 'tkaiervater Jout, ci Latioratom) Fort Trumbtalp
Nmt London., Conno

Chief Librarian

Norfolk Naval Shipyard, Technical LibriAry
Technical Librarian

LIBR4RY 3%001,3
univervity of Chicago, Office of the Dean
The Dean

Columbia University, Office of the Dean
The Dean

Drexel Institute of Technology
Graduate school of Library Science
The Din

Florida State University, Wormy school
The Dean



Libr/ Schools contIld

University of illinoica Graduate Scl,oel of Library Science
Director

Irdiana University Division of Library Science
Director

Louisiana State Universitye Library School
Director

Pratt Institute Library School
The Dean

Rutgers University; Graduate Schoc3 of Library Service
The Dean

University of Southern California
School of Library Science
The Dean

Syracuse University School of Library Science
Associate Professor of Library Science
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Membership of The Symposipm can Techrd,cal Information Personnel

sponsored by the Foreign Language Program Technical Infor,..

matlon Project of The Modern Language Association Of Amer.

ica3 New York City, April 28 29A 19600

Dr. Burton W. Adkinson (General Chairman)

Heads Office of Science Information Service

National Science Foundation

Mr. Leonard Cohano Director
Foreign Language Program Technical Information Project

The Modern Language Association of America

Mr0 Kenneth Crave% Director

Ftereign Language Program Technioal Information Project

The Modern Language Association of America.

Mr. P. R. deTonnancour
Chief Librarian
Convair
Division of General Dynamics Corporation

Dr. ;r and L. WOuvilles Director
Technical Information and Liaison

Research and Development Department

Standard Oil Company (Indiana)

Mr.. Thomas P. Fleming
Professor of Library Service and Head Librarian

Faculty of Medicine
Columbia University

Mr,, Herman Ho Henkle3 Librarian

The John Crerar Library

Dr. Karl P. Heumann, Director

Office of Documentation
National Academy of Sciences
National Research Council

Dr. William No Locke
Director of Libraries
Massachusetts Institute of Technology

Mr. Henry Co Longnecker
Science Information Department
Research and Development Division

Smith Kline Et French Laboratories
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Mr. U6 Kenneth Lowry, Menager
Technical Information Libraries
Bell Telephone Laboratoriess Ince

Dr. Ralph R0 Shaw, Dean
Graduate School of Library Service
Rutgers thaiversity

Dr. Jesse R. Mere, Dean
School of Library Science
Western Reserve University

Nr Ernest F. Sepitser
Director
Research Libraries
Charles Pfizer and Companys Inc.

Dro Mortimer Tauber, President
Documentations Inca



APPINDIX

ELEMENTS OF SCIENCE INFORMATION WORK

1G Administering: The management of an intormation centeri the
coordination of the infornation of is into an inte-
grated -cistern anticipating we requirements and plan-
ning appropriate so1utions3 Liaison with line and staff
departments served by the information center°

20 Locating Materialst The process of identifying9 firdingD and
obtaining copies of information materials not in the
information center,

3 a Selecting Materials;; Planning the nature) variety,., and depth
or materials to be included in the center rani choosing
the specific items to ba acquired.

LL Acquiring Naterials1= The implementation of the selection
process by the technical operations of purchasing9 exm
changing,) and gifta.

Descriptive Cataloguingt Identifying and Characterizing a
unit of information byrbibliogrephic criteria and
organizing it in a methodical arrungement.

Subject Analyzing: iacluding Glassifyin Subject Headings9
and Inds:4.'1w Identifying and characterizing a unit
of information on the basis of its intellectual cont.
tent and organizing it in a methodical subject arrange,..
Mint°

7. Abstracting and/or Annotating The summarizing of a unit of
publication so as to present in concise form the needed
bibliographic and/or subject information.

8. Performing Reference Work Meeting the needs of users by
joining a knowledge of the bibliographic and subject
resources of the information center to an an alysis of
the specific information requirement:,

90 Literature Scarchingoaibliograrh:-= Haviewin& locating$ ideal=
Lying and compiling units of invomatzon related by
subjects bibliographic and/or user criteris4.

100 Transmitting and Copying The conveying and communicating of
units of information by manu al,, electronicl, mechanicalp
and other means.

11. Translating4 The converting of a unit of information gram
one language or other symbolic form into another2 with
a minimum of subject distortionc
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12. Converting into Machinable Form Translating a unit of
information into a symbolic form so as to be suitable
for storages identification and retrieval 'by mechanical
or electronic instrumentation.

13. Developing of Information Systems Devising integrated
schemes for coordinating all required elements of the
information cycle in order to make available all per..
tinent materials to all potential users in the moat
usable form with the least distortion of subject con
tent and in the shortest time.

lb. Investigating of Machine Applications: Developing mechanical
and electronic instrumentation to perform specific in.:,
formation functions in an integrated information system.

15G Information Interpreting: Evaluating and elucidating the
significances pertinences and relevance of specifie
units of information on the basis of detailed analysis
and deep subject competence.

16. Researching With Information: The solving of research probes
leas without recourse to experimentation by gathering*
analysing, and intercalating information from a coabination
Q : sources©

lib Information Scouting/ The active locatings gatherings and
screening of new unrecorded, not yet recorded, and
neWly recorded data and information frau special sources
such as personal contacts conferences: soothes, gov
ernmemt agenetes, .110oratories, clinics, interviews:, eteo
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EXTRACTS FROM TYPICAL SCIENCE INFORMATION

JOB DESCRIPTIONS
osoirawamersoummaluA0MInor"

SCIENCE ACQUISITIONS SPECIALIST

Lib71iximrasvgr
Reference Departments Science and Technology Divi3ion
Reference Section

L Assists in planning and directing the Division2s program for the
acquisition of scientific and technical materials for the li-
braryqs collections in science and technology

20 In consultation with the Division Chief and the Head of the Refer.
ence Sections recommends to the Prowl:mina Department the acqui4.
sition of scientific and technical material to fill existing gaps
in the isibraryls collections°

30 Keeps thoroughly informed of the collections in the science and
technology of other libraries in this country; maintains neces.
nary with libraries in the adjacent area:,,te avail him.
self of knowledge of their resourceso

40 Items informed continuously of publications and developments in
the field of scientific and technical research in thi.s and other
countries involving frequent contact with originators of iterate
ture in science and technology Recommends to the Processing De-
partment thrnugh the channels for.acquisition of new research
material, the acquisition of new scientific and technical materiels
and investigates the problem involved in arranging for initial
and continuing receipt.Of such material by the Library of Congress°
Reviews specific requests which come to the Division for either
published or unpublished literature in the field of sciences and
.technology9 locating materials in the Libraryvs colleetions or
from outside sources* or recommending sources for acquisition when
such action seems desirable°

50 Maintains liaison with the Processing Department9 The Coordinator
for the Organisation and Development of the Collections& and
recommending officers of the Reference Department and discusses
with them problems of mutua/ interest to the Division and to the
Library concerning the acquisition of scientific and technical
material°

do Recommends the acauisition aid assignment of materials for the
Reference collections of the Science and Technology Division as
well as those of the Divisionvs reading roomo
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7 Directs the preparation periodically of current listings of
acquisitions and information sources of particular interest
in various scientific Sul jest fields for general distributions
is responsible for the editing of copy for the printers and
the accuracy of typed and printed material in its preliminary
and final form* Prepares singled or multiple listings by
titled authord country, institutiond or subject°

80 The position requires the ability to plan and organize an
intensive acquisition program in scientific and technical
materials', the application of thorough scientific training
and knitl;dge in evaluating scientific and technical source
materials as well as a knowledge of acquisition procedures
and related fisnal priblems* In addition, the work necessi.
tates a working knowledge of two or more modern foreign
languages a good knowledge of the Federal library vete% and
demonstrated ability to keep pace with new developments in
science, technology and documentation°

SCIENCE BIBLIOGRAPHER
rarlarg"'-reas

Reference Department, Science and Technology Division
Reference Section

Under the general direction of the Division Chiefd is respon.
Bible for the formulation and plarming of the Science Division
bibliographic programs comprising card bibliographies of
portant reference materials specialized demand bibliographies
of unusual current interests and full.scale bibliographies ins
tended for publication and major distributions and for the comt
pilation and editing of such bibliographies, exercising ini.
tiative and independent judgment as to the selection of materi'
als and to the preparation of critical abstracts and annotaa
ticns of included materials*

1* Recommends the preparation of bibliographies in certain fieldsd
including the updating of existing bibliographies* Hakes recom.
mendations on the scope and content and plans working procedures,
submitting samples of data and printed cards for approval or
for discussion of form, styles and content° Prepares timed cost9
and size estimates°

2 Consults the collections of the Library of Congress and other
libraries in the District of Columbia to locate ell possible
sources of bibliographic information for use in compiling as
signed bibliographies.mooklists, specialized card cataloged re=
view publications, indexes and subject bibliographies* Initiates
searches for material not located in the District of Columbiaa
by correspondence if necessary occasionally traveling to other
cities to examine such materials°
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3* $electa specific publications to be included on the basis

of subject matter and level of technical treatmenta (for

example, original research, reviews, abstracts, news notes,

text books, etc0) Prepares preliminary data cards, giving
such information, as title, author or issuing agency, pub -

Usher& country and language of publication, dates, subject

classification and cross references* Lists other aspects

of interest such ss special features, nature of contents and

frequency of serial publications* In special cases, diems.

cusses with potential users the need for descriptive notes

and critical evaluation of entries*

40 Rem :emends arrangement of entries in the bibliography and as"

signs to each publication one or more subject classifications*

Develops and recommends classification system to be used, ape

plying a knowledge of Library of Congress, Dewey Decimal and

comparable classification system in specific fields of science

and technology*

5* Develops and recommends editorial policies governing publican

tion of bibliographies, such as overall format, pagination,

and rat urt and extent of introductory material end indexes*

Recommends type of reproductiona devising techniques for econm

ordeal reproduction of special lists* Edits copy for printer

or for typing on cards or on mats* Proofreads, and is respon-

sible for the accuracy of typed and printed material in its

preliminary and final forms° Prepares single or multiple in

dues bytitle, author, country, institution or etbject0 Main-
tains contact with the Card Division, Photoduplication Service

and Government Printing Office in handling editorial and adminm

istrative matters relating to processing and publishing of

bibliographies*

6* Maintains continuing contacts with looal reference libraries,

professional organizations axe contracting agencies, if any,

for the purpose of locating sources of bibliographic data,

avoiding duplication of bibliographic efforts and exchanging

information on research activities in the fields of science and

technology* Maintains awareness of report literature develop=

merits and of related documentation and document reproduction acm

tivitica*
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LIBRARIAN
D73:76fEce or Technical Services
Foreign Science Reference Unit
Identification Section
Reference Branch
Technical Information Division

The incumbent of this position serves as ref ex librarian
and is responsible for conducting comprehensive research for
unidentified items, analyzing, evaluating and processing prob=
lens requests, status inquiries° resubmited and priority res.
quests in connection with English translations of foreign
scientific materials°

1° Receives: analyses and conducts comprehersive research on re=
quests for Lnglish translations of foreign scientific and teohc
nical reports monographs and periodicals received from scion=
'biota° engineers, librarians and other persons engaged in basic
and applied research°

20 Conducts referencl searches on those requests for translations
which are not identified by TIM translation number or requests
which are othersise stated in general and indefinite terms°
Analyzes such unidentified requests and conducts a search of
the Technical. Information Division's catalogs and other possible
sources to determine translation numbers originating agency
order numbers availability° price° and abhor bibliographic data

30 When an possible searching efforts have been accomplished and
the item requested is still unidentified° decides on appropriate
dispositions nmelys referral to acquisition request further
identifying information, or referral to specific agency origin=
ating the translation°

do Initiates and composes correspondence to notify requester of
items which must be acquired, additional identifying information
required° referral to other agencies of items not handled by
OTS or any other information pertaining to requeet0

50 Thorough knowledged Federal agencies and commercial organizations
engaged in translation servicess contacts potential sources of
data for the acquisition of translations in response to specific
requests Acquires information for ardering material in various
fields such as biology9 chemistry, engineering9 physicss medicines
metallurgy, electronics9 mathematicss etc0 for the purpose of
answering individual inviries and obtaining material which will
have broad reference value to the collection°
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LIBRARIAN (REFERENCE)

1077TITar;rraMal Services
Reference Branch9 Bibliography and Reader Service Section
Technical Information Division

The incumbent of this position serves as Senior Reference
Librarian and i3 responsible for reviewing the work of bib.
liographers and reference librarians engaged in preparing
bibliographies and literature surveys in the field of
science and technology°

19 .Assiets the reference librarians and bibliographers in inter
preting requests for bibliographies and literature searches,
giving guidance in subject headings to be searched, interprete
ing the scope or time covered by question, determining the pare
tinence of individual references and seleeied material°

29 Without review as to content, prepares the most difficult
bibliographies for industry and research organisations include
ing those highly selective from a subject point of view3 those
made difficult by the newness of the area of interest and lack
of development therein; those prepared for a specific person
or use urgent in time or application, or a combination of these
characteristic s°

Performs the most difficult reference work in response to written
or telephone requests° Interview scientists, engineers, and
technical librarians visiting the Section to perform researche
analyses questions and selects material pertinent to the project
on which they are work ing By keeping abreast of new develop-
ments in scientific and technical fields, is able to furnish in.
formation not already received and to direct requesters to addie
ti onal sources not available to the Office of Technical Services°

34, Reviews the work of reference librarians and bibliographers and
trains new personnel in reference and bibliographic techniques°

40 Participates with the Chief of the Section in the development of
new bibliographical techniques and in scheduling and formulating
procedures to control the bibliography workload

59 Translates Russian and other Slavic correspondence for the Office
of Technical Services; for cataloging purposes, reviews, inter=
prets and transliterates questionable names of authors and
titles of reports to see that they are correct and conform to
accepted transliteration, procedures; assists in establishing
references for the reports from abbreviated sources and if trans
lationa are not understandable or ambiguous9 checks on their ace
curacy when original document is available°
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ANALYST (SCIENCE AND TECHNOLOGY)
rova~rforrorrroiurrosaruiwcrerrrrrornaresercerf.rarwsawrwrmtraiZifTt Uongress

Reference Department
Science and Technology Division

This position is one of several assigned to one or mre
special projects of the Science and Technology Division°
The purpose of these largesscale projects is the exploits".
tion of world=wide scientific and technical literaturep
both Classified and undlassified: and the evaluation of
this material for selection for bibliographies sponsored
by government agencies or industrial organisations°

1. Analyses and evaluates current and retrospective domestic and
foreign (often in foreign language) scientific and technical
literature in one or more fields of science. (Inclndes liter.
ature in libraries in the Washington area and that he requests
from foreign sources.) Determines the relevance of such litvr
erature to the purpose of the, bibliographic project being unc,
dert&en. Writes abstractoz, indicating aay items ItAich re=
nett significant advances. Prepares indexes. Assembles
his findings in bibliographic form for publication with other
portions of the bibliography°

20 Maintains: as assigned: a continuing surveillance over in
formation on specific aspects of a particular field of science
of priority interest to the sponsoring agency.

30 Provides reference service in his subject 9peeialty to the
sponsoring agency and to Library staff memberso

L Reviews and evaluates bibliographies prepared by other organi.
nations in the program: and: if required: prepares a detailed
report for his supervisor*
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TECHNICAL REFORM' ANALYST
=Mice of Techaia. Services
Subject Analysis section
Processing Branch
Technical information Division

10 Assigns subject headings to scientific and technical documents
and translations in the fields of rtipics, nuclear phpsies
electronies5 mathematics:: chemistry,: geophysioal fluid dynamica,v
mechanics materialsp meteorology,) psycsologyu to sioicgical
and medical sciences°

20 In the field or fields of his special competence subject catalogs
the most difficult reports, Performs the necessary research in
establishing new headings in these fields with full retponsibils
ity for the correctness of the scientific information included
in the new headings and applied in established headings° Fro.
pares authority cards for new combinations of established heads
ings and subdivision° Is responsible for the review of that
portion of the subject heading list pertaining to his snbject
specialty and scheduling and recommending changes thereto°

VIA

3 Upon assignment by the senior subject cat alogeru reviews the sub
jest cataloging in a given field. When the workload demands, and
during the absence of the senior subject catdloger, assists in
the review and revision of the subject cataloging performed by
the Section° Nay assist in the indoctrination and training of sub.
jest catalogers at the trainee and intermediate levels

40 Advises members of Reference Section staff on probable location
of difficult materials

TECINIC.AL PO LS ANALYST
Tar ZErfrirar1174 r="Servic es
Subject Analysis Section
Processing Branch
Technical Information Division

The incumbent of this position serves as Senior Abstractor
and is responsible for reviewing the work of subject specials
fists engaged in the abstracting activities of the n.visions

la Is responsible for the technical accuracy of the abstracts0
prepared in the Sections containing the following informationg

ao Pu poses naturev and scope of the investigation;

b° The nature of the significant results which were obtainedu
with samples of the results if theymaybe stated readay;

co The methods used in making the investigations;

do Conclusions drawn from the experimental work and their
application to one or more fields of science;
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e° Correlation with previously.p,erformed investigations
either punished in scientific literature or reported
in the xechnical Information Division collections°
Edits the abstracts for grallmatical structure punctuation3
spellingl, technical nomenclature for% clarity, concise=
nessv and adherence to editorial standards.

20 Modified and edits abstracts prapared by contractorrl authors, or
translators wizen such abstracts do not meet criteria established
by the Office of Technical. Services.

Abstracts most difficult material or that having top priority°

40 Interprets to abstractors under his guidance, instructions con.
cerning new or changed policies and procedures to be followed in
performing the work:and assists them in applying these to specific
reports or translations°

5° Contributes to the compilation of terminology and scientific refer=
ence aids°

'TECHNICAL REPORTS ANALYST
17:70MON'TtrarneTnEnrserviees
Subject Analysis Section
Processing Branch
Technical Information Division

l0 Assigns subject headings to scientific and technical reports and
translations in a given field in -which the incumbent has special
training°

20 Assists in the development of the Divisions list of subject
headings byrecommending the establishment of new headings Per
forms the necessary. research for establishing these headings°

The assigning of subject headings to technical end scientific reports
invelves the checking of the subject catalogs, based on the subject
headings of the Armed Services Technical Information Agency to esw.
tablish the subject heading for the material to be cataloged Using
the abstract of the material which has been previously prepared in
another section, the incumbent searches the subject catalog for similar
material previously cataloged and sometimes checks with the Bibliography
Section to establish the correct subject heading° It is also necessary
to refer to the authority file (a list of subject headings) to insure
that the material is being placed in the correct heading.

If there is no established subject heading under which the material
can be properly placed, it is necessary to do research prior to the
establishment of new headings. This research entails reading and
searching through articles, manualso and basic texts in the field being
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catalogued to determene the - Ilicable and current terminology to use
as the new subject headinga WWhen the appropriate tern has been de=
velopeda and reviesed by the supervisors, the incumbent then adds it as
a subject heading to the authority file and assigns the material under
this subject heading°

Each of the subject cataloguers has a background in a specific scien=
tific field and is responsible for assigning headings to materials in
this field* A thorough knowledge and understandirg of the technical
field covered by the material being assigned subject headings is necesm
sary to assure that the material is assigned correctly and efficiently°
By knowing and understanding the material, the incumbent is able to
relate and place it in its proper headings, and in the case of estdb .
lishing new headings is able to conduct the research; a process which
would be time consuming and prone to error were he not educated in the
field in which he is assigning headingsa For example: In the ease of
material on electric itya it might be necessary to distinguish between
alternate and direct current from only diagrams* The type of current
would make a difference in the subject heading of the material° An.
other example would be in the case of The dictionary definition
might not give the proper meaning and from the description and diagram
the incumbent would rely on his knowledge of motors and give the proper
heading* In the case of laboratory animals which could be placed under
medical or physiological or zoological headings,, the incumbent must
know something about each of these fields and the animals used in each°

PROJECT SUPERVI3OR (Science and Technology)

Reference Department
Science and Technology Division

Serves as one of several project supervisors (Science and Technology)
in the Science and Technology Division with at/creel/1 project respon-
sibility-to prepare continuing literature surveys in one or more fields
of science and technology* The surveys or projects are sponsored by
agencies of the government or industrial organizations and each incum=
bent carries overcall responsibility for a project* Examples of ands
of projects are Aerospace Medicine Industrial Applications of Radio.
isotopes5 Cold Regions, stc0

He is responsible for planning the survey and the bibliography; explor.
ine and analyzing the literature; developing: compiling, and maintaining
a selective bibliography with abstracts (and indexes) of foreign or
domestic literatu es classified or nonclassified in one or more
fields of science and teChnology0

la With over-all responsibility for a project., plans and schedules
the bibliographic operations making preliminary-surveys and
estimates of number and grades of personnel and length of time
required for the operation°

20 Is responsible for the preparation of subject and author indezeso
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subject claesificationss and abstracts or annotations° Nay
have to indicate techvical level of the item and its unique
ness or novelty° Individual bibliographic projects cover
such areas ass in the industrial radioisotope applications proc,
jests radioisotopes used techniques of applications indastrys
process materials etc° (Literature surveyed includes that in
other libraries in the Washington area and that he requests from
foreign sources0) Responsible for ccmpletion on schedule°

3 Is responsible for arranging id.th the Library or GPO (through
the Information Office) for the printing of the bibliography°

it° Serves as main Library point at` contact with sponsoring agency
on the projects signing correspondence regarding the projects
exoept that on administrative and fiscal matters Consults
with the sponsoring agency on changess which he suggests or
the agency requestas in such areas as subjects and coverage;
with AMA on the use of ABM. documents; OTS for translations;
other Goverment agenciess private organizations and Division
members on new scientific developments and current research
(to insure the use of an available sources of information)
and other Library personnel regarding Library policy°

50 Determines that the bibliography meets the spaisoring agencyve
requirements for subject matter and the Divisionts standards
of quality°

6° Recommends to the Head of the Science Reference Section the
acquisition of library materiels: particularly in his specia3.=
ized area°

76 Reports in *writing quarterly to Division Chief the status of
the bibliographys any substantial changes in estimated tine
of completions unusual problemss etc° Also at his discretions
informally advises the Chief of progress°

8° The incumbent must use his specialized scientific Library and
bibliographic training and knowledge in planning and making
critical literature surveys for selective bibliographies and
in providing reference service.° He must show judgment and
alertness in following new developments in his particular
field of sciences and use such knowledge in executing his assign-
ment°
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SCIENCE RESEKRCH SPECIALIST
tiryrairrzr
Reference Departments jcience and Technology Division
Reference Section

Studies developments in documentation technioues, with pares
titular emphasis on mechanical methods of information etorage
and retrieval° Evaluates effectiveness of methods and eye,.
tens in early stages of new developments in documentation
technique; Performs specialized reference services in science
and technology in his particular field or fields of science°

1Q Keeps informed of developments in the field of documentations
with particular study of mechanical methods for information
storage and retrieval; evaluates the effectiveness of methods
and systems and in the early stages of new developments in
documentation techniques: recommends these techniques which
would be worthy of trial or application in the Science and
Technology Division° Conducts such trials or applications unw
tL1 these are either rejected or found to be acceptable or ad=
visable0

20 In connection with the foregoings the incumbent investigates
"Coordinate Indexing "Multimaspect Systems" and "Faceted
Classification" as well as means for implementing such indexing
0400 edge punched cards: peekaboo techniquess and tabular
or numerical forms°

30 The incumbent will also work on the compilation of a "Science
and Technology Thesaurus" upon which to base coordinate index,4
ing and other systems°

40 Based on training and experience in physics: electronics: and
related specialized areas in science and tschnologyo provides
advanced reference service in these areas to the Library's
clientele°

50 Directs and reviews the work of lower grade personnel assigned to
him for the preparation of the "Science and Technology Thesaurus"
and the assignment and entry of index terms under the various
classification schemes°
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SLAVIC SCIENCE REFERENCE SPECIALIST
Library Of oongress
Reference Departmentv Science and Technology Division
Reference Section

Serves as the DiAdsionis reference specialist in the area
of Slavic science and technology.

1° Performs specialized and selective reference service on the
more advanced and difficult requests for information in the
field of scientific and technical literature of the USSR and
other Eastern European countries;; such requests originating
from Members of Congress* government industry.* scholars,
and the general public°

2. In consultation with the Division Chief end the Road of the
Reference Section, assists in formulating and planning the

reference program with respect to science and techce
nology materials published in the USSR and other Eastern
European countries, with the objective of maldr& the Division's
reference program as comprehensive as possible in this area
and also with the objective of providing the best general as
well as the most advanced science reference service possible
to render°

3. Prepares reports and executes studies on special problems
related to science and technology in the USSR and other East=
ern European countries* Prepares correspondence in reply to
reference inquiries, and assists readers in locating material
of an obscure or specialised nature which requires extensive
searching of lesser known sources©

It. Keeps informed of and assesses current developments in science,
technology and bibliography in the USSR and other European
countries with a view to keeping his reference services and
planning functions as contemporary as possible°

5. Also keeps informed of and assesses major current translation
activities in the United States and elsewhere involving materiee
ale originally published in Russian and other Eastern European
languages, and gives advice on questions related thereto.

6. Recommends to the dlavic Science Acquisitions Specialist the
acquisition of science and technology materials from the USSR
and other Eastern European countries on the basis of gaps in
the Library's holdings recognised in the course of reference
work, Review of the Library's holdings for the purpose of
making recommendations for retaining or discarding such liters,
ature based on the overseen reference needs of the Library
with special attention to the subject usefulness to American
scientists and researchers,
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7. Directs the maintenance w."
reference collection in sc-.;
USSR and other Bastezr,

89 The incumbent must apply an c:

source materials and current litcratIze .611e: fi_Jac

science and technology as well as an und!rivatardi:143 c:'

search techniques in those fields; he must exercise skill in
the application of library regulations and procedures in solv,,
ing reference problems; he must apply a thorough knowledge of
Russian and a nwnber of other Eastern. European languages;; he
must demonstrate judgment and alertness in following neu
velopments in his field and geographic area as tell as in ex-
amining and evaluating pertinent Library collections:,

SCIENCE SPECIALIST (BIOLOGICAL SCIENCES)
iriTralryartS"--7arulga"4"-ragret

Reference Department, Science and Technology akvision

Under the administrative supervision of the Chi of the
Science and Technology Division, with work reviewed only
from the standpoint of Library policy se.,-fues as a reference

and bibliographic consultant in the Biological Scieme and
related fields, and advises on the acquisition policy of
the Library in these subject areas°

The Science Specialist in the Biological Sciences2 Scionce
and Technology Division, serves as consultant to.1 and pre,.
pares analytical and evaluative reports for Kambers and
committees of Congress, government agencies and private re-,
searchers; promotes cooperation with domestic and foreign
research centers; advises the Division Chief of research
and development trends in the Biological Sciences for the
latterls consideration in determining program emphasis.

1* Serves as consultant in the Biological Sciences to the
Congress, Government agencies and private researchers
requiring specialized assistance*

29 Prepares comprehensive analytical and evaluation reports
in the Biological Sciences*

3. Responsible for generating a major portion of hi work
progress by imaginative and roliable response to racmcsts
for informationo Thus he establishes confidence in Us
work which users show by asking additional requests.

1 Analyzes Library resources and proposes anal acal and/Or
evaluative reports and bibliograpUc studies which vould
contribute to the programs of the Congress or Covernmont
agencies* Also, from information gained through his col/.
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suiting Jervices and studies proposes studies which appear
useful, Proposes these studies to possible users and parti-
cipates with them in determining the scope and limits of the
studies° He renommends studies to the Division Chief which
are outside his area or which he does not have time to conduct°

50 Confers inforaallywith the Division Chief and the Science
Specialist in the Physical Sciences on current developments in
science° Each contributes what he has learned in his oonsulta
tionso He and the other Science Specialist advise the Chief as
to possible fruitful areas of emphasis for the Division program°

6c Collaborates with the Library administration in the promotion
and cultivation of cooperation between the Library and foreign
government research centers and institutions interested in the
Biological Sciences-; represents the Library administration at
national and international conferences concerned with Biological
ciences and of significant interest to the Library°

7° Performance of this work requires the use of knowledge gained
through extensive training and experience in the Biological
Sciences; the exercise of initiative and resourcefulness in
exchanging information with scientists on the state of the art
and proposing studies of worth in the programs of users and
possible users; and ability to gain the confidence of users
and develop and maintain avenues for obtaining information on
research programs. (The incumbent must have demonstrated
leadership and must have achieved recognized standing in his
field of specialization°)
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APPENDIX
41.4%11.........roano....n.atasOweonta

:1.4TilkOT 7KM PROCEEDINGS OF TH SYMPWIW, ON TECHNICAL
i),;();:NELI NEI, YORK CaTIO:1411L 23.29v1560,

pp, 33U:.

MR0 FL&HING This ii probably the wonL time to bring this point up,

but frog the very beginning I have recoiled at the con-

tinnous use of the words ntechnical informationon A

technical information officer does not seem to be de.

scriptive of the activities°

it seems to me that when you say teunnieal information

you automatically leave out anyone who is concerned with

information in other branches of the sciences° For

example no medical information officer would wish to

be called a technical information officer°

Therefore I would suggest that the over-all term should

be that of science information officer$ rather than tech-

nical information officer°

-iPI.TZLR4 Very much scio

) r14LAING a ft) tilJ Gali IL the lat.aoual :echnical '',JunUation (4*

aqythinc of that. sort In the ioveramenL, The word

utechnical" haa a connotation with technician° l should

think that that we are talking about are either science

information officers or literature scientists.,
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C4AIRtIkN SPITZER: A a matter of fac'.6a I feel so strongly about

it that I think that throughout the educating

that should be given consideration.,

We sort of drift along -- 4 number of us who

are in the technical field are used to it and

we do not even hear the meaning of it any more ..

but x think that should be changed,
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APPENDIX vi.0

Extract from a paper of P. AO de Tonnarcours The kiducation,

Trllgago and Recraitlag of Technical Information bnesmas

presented to The Symposium of Technical Information Persona.

nel, New York Otty41 April 28-290 1960, pc. 10

Over thirty accredited library schools in the United States are

in a position to prepare individuals, at least in parts for a career

in technical and science information work° A stugy of the catalogs

ofthese schools; together with information gathered in recent surveys,

chow the following results:

10 what may be called "special library programs" are offered

by eight of these schools, OE these programs, one is in

chemistry, two are in medicines and three are in science=

to technology :

20 Courses identified with special libraries in general are

offered by some fifteen other schools°

30 Several other scholia have saminars arranged by kinds of

libraries, usually including special libraries in a special

seminar

More than two-thirds of the accredited schools had some courses or

program of courses, etcos beamed at special librarianship. Required

bibliography courses in the literature of science and technology are

offered by most and those that do not require this course at least
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orAw it as a elective° ;.lourses in documentation and science=documenm

tat*on gc'P 204 c)f Antv.wim 'Pwc

t t len" k .

4. 01Q" foe; x )1C. 1tfU g 11E. Ct. epul f1. it Tz',0').r6613 th

pAchine lite:-ature 3earcning9 lancnage engineerin69 and microrecording

pplications° .leveral offer bibliograpnic courses ih specialized dis-

ciplines (modicine2 agricu1ture9 etc0) and one school includes a Center

for 9ocumentation and (ommunication Research°


