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FOREWORD 

The idea of holding t h i s  S p e c i a l i s t  Meeting arose o r i g i n a l l y  out of 
discussions wi th in  the  Technical Information Panel of AGARD. 

There is now world-wide appreciat ion of t he  problems and d i f f i c u l t i e s  
of ex t r ac t ing  r e l i a b l e  technical  information from the  v a s t  q u a n t i t i e s  of 
publ icat ions emerging from t h e  world's  Press ,  and the technological  explosion 
of t he  p a s t  years  has  high-lighted the  e s s e n t i a l  na tu re  of the problems. 
There is  an e s s e n t i a l  requirement f o r  information s t a f f  t o  e x t r a c t ,  a s ses s ,  
analyze and communicate cu r ren t  "state-of-the-art" documents i n  order  t o  
permit the engineer and s c i e n t i s t  t o  g e t  on with the job f o r  which he was 
t r a ined  r a t h e r  than t h a t  he should spend valuable  t i m e  searching through 
masses of information, much of i t  i r r e l e v a n t ,  which nowadays bese t  him on a l l  
s ides .  

The f a c t  t h a t  t h i s  Conference took place and was so w e l l  supported by 
the  NATO Countries i s  ample evidence of t h e  concern with which the  problem is  
viewed in t e rna t iona l ly .  
i n t e r e s t  and generated much i n  the  way of ideas  and an awareness of t he  wide- 
spread and growing ins i s t ence  t h a t  t h e  problem must be accorded i ts  proper 
recognition. Also, t h a t  i t  e x i s t s  not  only i n  the  Defence f i e l d  bu t  i n  
Industry and the  world a t  large.  

Both the papers and the  discussions have s t i r r e d  

The Conference was, i t  i s  believed. t h e  f i r s t  of i t s  kind t o  be he ld  
wi th in  the  NATO All iance and presented an opportunity f o r  t he  delegates  t o  
b e n e f i t  from the  experience i n  the  f i e l d  of information ana lys i s  cen t r e s  
gained i n  the United S ta t e s  and t o  hear  of and discuss  the need f o r  s imi l a r  
cen t r e s  i n  Europe. 

Thanks a r e  due t o  a l l  those who were a t  such pains  t o  prepare and 

It i s  hoped t h a t  having a i r e d  
present  t he  papers t o  the  Conference: 
which the  success of t he  Conference w a s  b u i l t .  
t h e  problem and presented one means of combating i t ,  the  r ipp le s  w i l l  spread 
and momentum gained r a t h e r  than l o s t .  

these papers were the framework upon 

iii 



OPENING ADDR&S 
by cAfMarx 

ADDRESS 
by W.C.Christensen 

CONCEPT, MISSION, AND OPERATION OF SCIENTIFIC AND 
TECHNICAL INFORMATION ANALYSIS CENTRES 

by J.W.Murdock 
I 

b FUNDING INFORMATION ANALYSIS CENTRES / by G.S.Simpson, Jr. 

%3 UN CENTRE DE DOCUMENTATION SPECIALISE: SON 
ORGANISATION - SES METHODES - SON EFFICACITE *,? par Y.J.Roeper 

++3 THE HARWELL HEAT TRANSFER AND FLUID FLOW / INFORMATION ANALYSIS CENTRE 

4 a PROPOSAL FOR AN INTERNATIONAL AIR POLLUTION 

r” by J.W.Murdock 
i 

by L.B.Cousins 

4 INFORMATION ANALYSIS CENTER 

\p MARITIME POLLUTION 
by R.P.Langston 

LFP SUMMING-UP OF THE SPECIALIST MEETING 

& by H.L.R.Hinkley 

iv 

Page- 

iu 



6 
2 

6 
2 

a 
3 z 
x 

6 
2 





OPENING ADDRESS 

. . ._. 

by ./. : . ;' 

Mr. Ant'on'J. Marx 
Director of the National Aerospace Laboratory (NLR) 

; .. . 

Mr. Anton J. Marx, Director of the National Aerospace Laboratory and Netherlands National 
Delegate to AGARD, gave a welcome address to  the participants at the Specialist Meeting, also on behalf 
of Prof. Dr. Ing. H. J. van der Maas, Head of the Netherlands Delegation to  AGARD. 

Mr. Marx briefed the audience on the role of AGARD within NATO, and particularly described 
the activities and achievements of the Technical Information Panel. 

His  comments concerning Information Analysis Centres were as follows: 

"Among the numerous scientific and technical information services existing in our contemporary 
society, none is so sophisticated, or  so  little known as the Information Analysis Centre (IAC). 
sidered more and more essential that scientists and engineers have a real responsibility to  actively help 
in solving information problems. 

It is con- 

One way this can be done is through the IAC - a scientific o r  technical entity - existing in a 
scientific o r  technical environment such as a research laboratory, whether it be a national laboratory, 
a private sector laboratory, or  a university laboratory. IAC' s are known t o  exist not only in the USA but 
also in other countries, although under different names. One of the purposes of this Specialist Meeting 
is to  provide each of you with the opportunity to  learn about the concept and operation of IAC' S. In this 
context, the Technical Information Panel has invited four speakers, two from the USA, one from France 
and one from the UK, all of whom are engaged in such activities, to  comprehensively present this type of 
service. 

As IAC' s are very expensive to operate, international cooperation seems to  be indicated and 
therefore two subjects were selected to  which the IAC concept might be applied in an international context. 
Both these subjects, that is, air pollution and maritime pollution, are increasingly becoming a matter of 
concern as they are gradually disturbing the equilibrium of our environment. 
however, that the chosen subjects merely serve as examples for application of the IAC concept. It does 
not imply that their implementation is actively being pursued by the Technical Information Panel, nor that 
any steps have been made in this direction. 

It should be pointed out, 

It is hoped, however, that the discussion today may contribute to  an international effort to  
stimulate activities for the solution of these important problems in our respective communities. 

Wishing you successful and instructive participation in this conference, I now declare the 
meeting open. 





KEXNOTE ADDRESS 

bY 
Mr. Walter C. Christensen 

Director of Technical Information, DoD 

Ladies and gentlemen, it is indeed an honor to have been selected as the keynote speaker for 
this specialist meeting on information analysis centers. 
set the stage for the individual presentations which will follow. 
the individual speakers, I am quite happy t o  address the subject at hand on a general basis rather than 
get into details. 

A s  the keynote speaker, it is my function to  
In view of the expertise possessed by 

As a beginning, I would like to recite some statements contained in a 1963 United States 
Presidential Advisory Commission report on Scientific and Technical Information which was chaired by 
Dr. Alvin Weinberg, the noted nuclear physicist. "The specialized information center is a major key 
to  the resolution of our information system. " "Ultimately, we believe the specialized analysis center 
will become the accepted retrieval of information, switching, interpreting and otherwise processing of 
information from the large wholesale depositories and archival journals to  the individual user. This 
particular report laid the foundation for the formal recognition and indeed in many cases, the establish- 
ment of information analysis centers in the United States and, I suspect, in other countries as well. A s  
further recognition of the importance given to the functions of information analysis centers, a 1969 report 
sponsored by the United States National Academy of Sciences/National Academy of Engineering stated: 
"A singularly pervasive conclusion in regard to  scientific and technical communication is that the functions 
performed by critical reviews and compilations - digesting, consolidating, simplifying, and repackaging 
for specific categories of users - a re  essential if information is t o  be used effectively. It is these 
types of functions that the information analysis centers a r e  established to  perform. At this point, it 
would be well to  define what we mean by an information analysis center. Unfortunately, the term in- 
formation analysis center means different things to  different people. However, one characteristic which 
I think is common to all definitions is that the centers deal in information - evaluated, condensed, and 
normally not available to  their user community. A sharp distinction must be drawn between the operation 
of a document storage and retrieval operation such as the Department of Defense' s Defense Documentation 
Center and an information analysis center on this basis. Dr. Edward Brady of the United States' National 
Bureau of Standards defines an information analysis center as "simply a group of technically trained 
persons who have accepted a responsibility to gather relevant information from the world' s literature 
and other sources pertaining to  a well-defined field of specific missions, to  gather and store this inform- 
ation, and then to analyze and synthesize it in such a way that new knowledge is created. '' 
the information analysis center takes the ever increasing amount of information being generated in its 
specific subject or discipline area, analyzes it separating the wheat from the chaff and then stands ready 
to  provide the best, most up-to-date information available in a manner most meaningful to  its users. 
In the case of the U.S. Department of Defense information analysis centers, the products tend to fall 
into two categories: (1) first, replies to specific questions from users - for example, alloy X is cracking 
under vibration load - what can we do? Answer: change heat treatment or  go to  alloy Y; (2) secondly, 
the centers put out various technical reports giving the latest engineering information, as for example, 
the widely used "Aerospace Structural Materials Handbook". 

disciplines to which I feel information analysis centers would be the most benefit. 
ation needs of scientists and engineers, I have come to the conclusion that the scientist does not have 
anywhere near as serious a problem in obtaining needed information as does the engineer. 
normally works in a well-defined area. He knows most of the people working in the area and he also 
generally knows where t o  go to  get information which he needs. On the other hand, the engineer, o r  
in the broader context, the technologist, has an increasingly difficult problem. This is the individual 
who designs and produces the end item and, in this age of rapidly advancing technology, his ability to 
maintain a knowledge of up-to-date engineering information even in a narrow disciplinary area becomes 
an exceedingly difficult, if not impossible, task. 
of the products which we a r e  currently developing. 
or  technological areas are where the information analysis centers are most beneficial, particularly in 
those fields such as ceramics, plastics, and exotic materials which are undergoing rapid changes in the 
state-of-the-art. 

In other words, 

At this point I would like to digress for just a moment and discuss the subject areas and 
In analyzing inform- 

The scientist 

Added to this is the multi-disciplinary nature of many 
It is my opinion that the rapidly advancing engineering 

Up to  now I have presented a positive view of the importance of the information analysis 
However, I would feel remiss if I did not add some words of caution which I don' t believe centers. 

will be forthcoming from the speakers to follow because of their intimate involvement in the operation 
of centers. First, while it is evident that information analysis centers present a theoretically ideal 
solution to the information explosion, it must be recognized that these centers are very expensive t o  
operate. 
ment of benefits achieved from an information analysis center is extremely difficult as is the case with 
most technical information activities. 
operation of centers is a major task. 
ation analysis centers are unaware of their existence, or  not motivated strongly enough to  utilize them 
(the inertia factor). And finally, while centers may be extremely beneficial in a particular subject or  

Costs vary from about $100,000 per year to  over $1 million per year. Secondly, a measure- 

Therefore, justification for the establishment and continued 
In addition, many of the people who could benefit from the inform- 
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discipline area during the initial application phases, their value in most cases will decrease with time. 
Too often, centers are allowed to continue operation beyond the time where they a r e  returning acceptable 
benefits in relation to  their cost. In this regard I am reminded of a statement made by Alan Rees of 
Western Reserve University that: "The information retrieval field has been plagued for many years by 
busy people spending large sums of money, designing - or  attempting to  design - phantom systems for 
non- existent people in hypothetical situations with unknown needs". 

In the U.S. Department of Defense we have instituted a policy of service charges to solve 
While we still a r e  in the early stages of implementing this policy, it 

Our implementation of this service charge policy has been made more difficult because the 
I believe that for countries 

these problems at least in part. 
does appear that the users are willing to  pay for the services they receive from our information analysis 
centers. 
users have become accustomed to receiving the services free of charge. 
who are establishing or  contemplating establishing information analysis centers, a service charge policy 
should be instituted from the very beginning. In addition to  addressing the problems which I have pre-  
viously enumerated, it will assure that the center is indeed responsive to  the user needs - and we must 
all remember that our job is to  serve the users - not to  create information activities for our own edi- 
f i cation. 

I In summary, I strongly support the information analysis center concept but at the same time 
recognize many of the difficulties involved in implementing this concept. 
timely and I sincerely hope that many of these areas which I have covered will be subject t o  much more 
detailed discussion during the remainder of the session. 

I feel that this meeting is most 

There is one final comment I would like t o  make which I believe is a significant brealrthrough 
This is a press release put out in furthering our cooperative efforts in technical information activities. 

by the United States' Department of Defense on October 15, 1970, which I would like to  quote in its entirety. 

********** 

NEWS RELEASE NO. 819-70 
Office of Assistant Secretary of Defense Public Affairs 
Washington D. C. 20801 

15 October 1970 

DOD ACTS TO MAKE MORE INFORMATION AVAILABLE 
TO GENERAL PUBLIC AND TECHNICAL COMMUNITY 

Secretary of Defense Melvin R. Laird announced today new actions taken recently to  accelerate 
achievement of the Department' s objective of making more information available to  the general 
public and the technical community, consistent with national security. 

Specific actions taken include: 

1. Institution of procedures to  assure that only that Defense technology which clearly needs 
to  be protected in the national interest bear a security classification and that such security clas- 
sifications be retained for the shortest possible time. 
This new policy means that security classification decisions will be reached only after considera- 
tion of competing advantages and disadvantages. 
has generally been placed on the possible benefit of the information to  potential enemies without 
consideration of the benefits which could accrue t o  the United States government, industry and 
domestic community, and our allies through open and effective technology dissemination. Now, 
both reasons must be considered in making the classification decision. 

In the past, major emphasis for classification 

2. Initiation of a number of programs designed to  declassify existing technological informa- 
tion which no longer needs to  be classified. 
These actions, which will reduce or avoid costs within Defense and industry by eliminating a 
significant amount of security maintenance expenses, will also make many previously classified 
technical reports available to  the scientific, academic and technical community. 

3. Virtual elimination on technical reports of the use of statement which limit distribution 
of those documents, whether classified or unclassified, to only selected segments of the Govern- 
ment community. 
These limiting statements have previously restricted certain documents t o  small project or 
special interest groups. The impact of this action can be judged by the number of Defense 
technical reports now being withheld, because of limiting statements, from the Department 
of Commerce' s National Technical Information Service ("IS), the primary outlet for Depart- 
ment of Defense technical information to the public. Of the approximately 45,000 Defense 
technical documents prepared each year, some 17 percent are withheld for security classifica- 
tion reasons while some 39 percent are unclassified but withheld because the originator has 
placed a limitation on the report' s distribution. 

... 
Vlll  



The net result of these major policy changes will be a revitalization of applying all the factors 
involved in the Department of Defense security procedures and more effectively transfer 
Department of Defense technology within Government and the private sector. Also, these 
actions will assist in further reducing technology communications barriers with our allies 
and enhance international cooperation. 

E N D  
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SUMMARY 

The lecturers discuss Information Analysis Centers (IAC'S) in three parts: concept, mission, and 
Since there is an array of existing scientitic and technical information services varying from operation. 

the conventional library, through special libraries and document depots to IAC's, the first portion of 
the lecture considers what an IAC is, how it relates to other information services, and its fundamental 
concept. Color slides are employed as visual aids. 

The second portion of the series treats the idea of the mission of an IAC. Accepting now that 
the participants understand the idea of an IAC, and how it relates to other specialized information 
services, the mission of an IAC is considered in the light of its users, or peer group, how unpublished 
information is obtained and used, and how feedback helps the IAC achieve its mission. Two non-government 
supported IAC are described along with one government center. 

The third portion of the series considers operational aspects (administration and management) 
Based on close contact with over a dozen operating IAC'S, the lecturers relate actual of an IAC. 

experiences pertaining to the recruitment and utilization of competent research scientists and engineers 
in information analysis work, advantages of working in an IAC environment, key problems in day-to-day 
operation, and the ever present problem of money. 



CONCEPT, MISSION, AND OPERATION 
OF 

SCIWTTIFIC AND TECHNICAL INFORMATION ANALYSIS CENTERS 

by 

J. W. Murdock 
Battel le  Memorial Inst i tute  

Columbus laboratories 
Columbus. Ohio U.S.A. 

Concept 

Slide NI 1 clearly shows the s tate  of a person's feelings when he i s  confronted with the array 
of sc ient i f ic  and technical information centera and services currently existlug. 
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The second slide shows the two major deterrents that prevent anyone from determining the sum 

It will be noticed that there are two main deterrents to the ultimate capability for knwledge 

Obviously. natione have information 

total of all information centers and services as well as the total state of knowledge in any particular 
subject. 
transfer. 
"proprietary information" which is a "dollar" oriented requirement. 
in science and technology which they cannot release to the general public. 
defense oriented. 
in defense or a matter pertaining to international relations is widely accepted. 

industrial organization develops scientific or technical information which would prwide that or&- 
zation with a competitive advantage, a technological advance, or a completely ~ R I  piece of hardware. the 
organization will M t  release this information until it either has obtained patent protection or a 
copyright. 

These two deterrents are "need-to-know" which is a defense oriented requirement. and 

This information we call 
The requirement not to release this information to the public whether it he purely 

The second deterrent to madmvm knowledge is caused by proprietary information. Whenever an 

Both defense oriented and proprietary information deterrents certainly prevent anyone from 
obtaining a total picture in any particular area. 
technical information analysis center it is quite possible to intellectually compensate for that 
information M t  readily available. 
knowledge regarding the U. S. information centers and services approaches 90%. whereas our knowledge 
of information centers and services in the balance of the world we would eatinate to be of the order of 
20%. 

Bowever. by the utilization of a scientific or 

lL%ving mentioned the two deterrents. we believe that our state of 

Slide plr 3 shows the array of scientific and technical information services and centers in 
the D. S. 
and indexing services, information analysis centers, and document depots, is illustrative of the 
probl- facing anyone who wants to obtain selected information: 

"his slide, with its impressive number of epecial libraries and libraries, abstracting 

Adding to these numbers the thousands 



of technical reports being produced amually, the tens of thousands of scientific and technical articles 
being ieparted by the primary journals, and the literally hundreds of seminars and symposia with their 
proceedings, one can't help but develop a feeling of hopeless futility. 
where t o  go to get the information or data he needs, but also he doesn't b o w  which one of these 
facilities is w s t  likely to serve him best. 
differences awn& these several types of information services. 

Not only does one not know 

Finally. most technical people don't appreciate the 

In order to arrive at an understanding of ha, an information analysis center differs from 
the other information services which are available, we are going to present a aeries of definitions. 
These definitions are simply for the purpose of explaining whnt we mean hy the terms we are using. 

1-3 

Slide Nr 4 contains our definition of a library, which is a collection of b o o b  and similar 
Libraries are not information material organised and administered for reading, reference. and study. 

analysis centers, as will hecome clear as our briefing unfolds. 

The next type of information service which is widely known is the referral center as a h m  in 
Slide NI 5. 

Our definition 211, gartiation for directing eaarches for information 
and data to 
centers, dnt 
cater is the B a t i o d  Pafexral Center for Science and Technology 
in Washington. D. C. "his referral center ia prinatily c0nc.me-d 
oreanisetions to specialised sources of scientific and technical 

disscabation centets, infermation mIa1ysi. 

rarg of congrene 
iv 
e t che 

S. ~n the Unite$ States I) typical example of a n f r ~ a l  

United Scatea. 



, AND RETRIEVES SPECIFIC DOCUMENTS. 
' "YTION. ANNOUNCES, ABSTRACTS, 

ID DISSEMINATES DOCUMENTS IN 
*CYIIIX TO REWESTS 

Slide NI 6 contains our definition of a document dissemination center. A document diasem- 
ination center is an organization which selects, acquires. stores, and retrieves specific documents 
and in addition announces abstracts and indexes, and disseminates documents in response to requests. 

Slide Nr 7 indicates three major U. S. Government document depots. for example, the Defense 
Documentation Center which stores the technical reports produced by the-united States-Department of 
Defense Research and Development effort; the scientific and technical information facility of NASA, 
which stores the technical reports produced by NASA's scientific and technical R6D program. 
document dissemination depot represented on our slide is the Clearinghouse for Federal Scientific and 
Technical Information. The Clearinghouse primarily stores that information which is Unclassified and 
unlimited, and produced by any organization of the Federal Gaverwent. 
announced For Sale to the U. S. Public and to the World. 
in a micro-form. 

The third 

The information 80 stored is 
Reports purchased can be either hard copy or 

In Slide Nr 8 we show our definition of an information analysis center. An information 
analysis center is an organization directed toward the collection of technical information and data 
in a specific area of effort, and it8 evaluation and filtering into a form of condensed data, sumaries, 
or state-of-the-art reports. 
concept, the mission, and the operation of an information analyeis center. 

The balance of our presentation will be concerned with elaborating the 
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LLECTION OF TECHNICAL INFORMATI 
DATA IN A SPECIFIC AREA 
ITS EVALUATION AND flLT 

FORM OF CONDENSED DATA, 
R STATE-OF-THE-ART REPORTS 

Information analyd. centers were created to overcome three major problem in scientific and 
technical information transfer namely: 

(1) the variety of ways in which information can be originated, whether through 
primary journals. secondary journals, letters, trip reports, technical reports. 
person-to-person, proceedings, or phone messages, each with its attendant 
different tima lapses 

ecientists and engineers impatience with great messes of paper (most 
scientists and engineers would rather create new data or information from 
the laboratory than submit themeelves to the drudgery of p l o w h  through the 
plethora of stored information resources. many of which we’ve already 
mentioned) 

(2) 

and (3) management’s critical need to know what the state of the art is now. 

These three circumstances or problems still exist today and will exist indefinitely. 
while it I s  clear that these problem can be overcome through the use of an information analysis center. 
the cost of such a center precludes their existing except in those areas vhere there is nom combination 
of real need, great reBearch and development activitp, and progressive enlightened management. 

And 

Slide NI 9 shows a number of pamphlets of information analysis centers sponsored by the 
U. S. Department of Defenae. Since Imwdiately after World War 11 infomtion analysis centers have 
been growing in the United States at the rate of approximately seven per year. 
centers, the Atomic Energy Comaleeion has created over 20, the Department of Defense has roughly 20. 
the Department of Eealth, Education, and Welfare has built in excess of 20, the Department of 
Agriculture has several. as have numer’oun other Government agencies and departments. 
Private Sector has created numeroun new information analysis centers. some to serve only a particular 
company, others to serve groups, for example: The Copper Developnt Ansociation‘s Technical Data 

while other information eervices continue to develop, for example the Library of Congress, the National 
Library of Medicine, the National Agricultural Library. the Defense Documentation Center, the 

I NASA has built numerous 

The U. S. I 

1 Center located at Battelle, Columbus. All of these centers. we must r-ber. have come into being 



Clearinghouse for Federal Scientific and Technical Information. 
continue to grow and to Butate, and at the same the, secondary Services such as Chemical Abstracts 
Service. Bio-Abstracts Service, American Institute of Physics. the IEBE, the American Institute of 
Astronautics and Aeronautics, dernize and cooperate. 
developing, new primary journals are born, other primary journals expand, shri.uk, or die and certainly 
the number of society meetings, seminars, and all such continue to be held with consistent and 
certainly not decreasing regularity. 

These libraries and document depots 

While all these infomution services are 

Raison' d'etre 

In view of the discussion thus far, a fair question, frequently raised. is Why Then An 
Information Analyeis Center7 Let's coneider for a moment what it means to have all these information 
services that we've previously discussed such as a library, a special library. a documentation center. 
a referral center, thoueande of journals and millions of articles, abstracting and indexing services, 
and our depots. Who is going 
to study all of the information being produced? 
any one subject ares to ascertain what is going on, especially if he's using information from the 
published journals, most of which is already two years old7 
amng organizations in Government, really knows what is going on in any particular subject anywhere 
in his am country as well as in the world7 
is going on? 
going on in his specialty7 

know what's going on throughout the world. 
and dwelopment activity and wherein there is a real need for a particular nation or a particular 
industry to &e real progrese, it is required that some one or more persons get on with the serious 
business of analyzing not only the published literature but any other input they can get. 
reason then, several nations and many industries have created information analysis centers. 
not only the publisbed literature but an entire array of other kinds of inputs such as trip reports. 
telephone calls, informal communications in the forma of letters, the foreign literature, as well as 
primary journals and face to face contact, compressions and analyses are produced by formally organized 
facilitiee whose main objectives are to determine what is going on. 

Instead of anevering the question direct. let's ask some new questions. 
Who is going to compress all of the information in 

Who, with the fast turnover in personnel 

And in vhat subject area- do we really have to know what 
IS it to be expected that the average scientist and engineer can possibly h o w  everything 

Most of us have to answer these questions in the negative sense; that is we really don't 
But in many subject areas wherein there is great research 

For thin 
Utilizing 

This then is the r a i d  d'etre, or the basic concept, behind an information analysis center. 
It is an organiaation of one or more scientists, engineers, and information specialists, committed at 
least part time to providing to a specialized audience the intellectual service of acquiring. 
waluating, integrating. Condensing, and analyzing available information or data pertaining to a 
epecific mission. 
audience authoritative and timelydats arrays, analyses, monographs, or state-of-the-art reports. 
Slide Nr 10 shows a list of information analysis centers being developed within the National Standards 
Reference Data Syatem. 

The center provides BnBWeIB to technical questions and provides to its specialized 

AL STANDARDS RCFCl m aYSTLM 

COFFEE BREAK 



Slide Nr 11 is being used to introduce thia portion of our briefing in which the mission c 
Notice in this slide that the word analysis is emphr 

an 
zed. information analysis center will be described. 

Throughout the United States this word differentiates the information analysis center as an information 
service from all other information services such as libraries, document depots, referral centers, and 
abstracting and indexing services. The mission of an information analysis center i8 accomplished by 
the judicious application of effort to three main functions: 
and production. 
a series of scientific or engineering tasks involving one or more disciplines. 
professional scientists or engineers are used to direct the acquisition function. 
used to obtain unpublished information as well as analyze published informstion. 
requires traveling, but traveling stimulates the analyst, it helps keep him in close contact with his 
professional peers and it provides him with added insight into the information needs of his technical 
associates. 
serves 
acquisition function ia depicted in OUT twelfth slide, which 88 you can see is colored red for danger. 

namely, acquisition, storage and retrieval, 
The objectives of the mission of the information analysis center are pursued through 

Knowledgeable 
The profeasional is 
Obviously, thia 

Also, utilizing a professional scientist or engineer to acquire unpublished information 
to announce the analysis center mission and to emphasize its technical orientation. The 

The mission of an information analysis center cannot be achieved without an aggressive and continuing 
acquisition program. Once the center has developed its ~ources of information, some of which may 
be as old as two years, but many others of which are 88 current as today, the center proceeds to its 
next function namely, storage and retrieval. 
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Slide Hr 13 is colored yellow for caution. 
it m a t  be kept in mind that the main objective is to turn out analyses, not to spend all of your 
resources building s glamorous system or storing and retrieving information through the use of 
sophisticated devices. It is a very easy matter to become so preoccupied with the techniques and 
problem of the processing of information itself that one loses his recognition, of the objective, 
that the job at hand is to analyze, not just to store and retrieve. 
emphasized in our fourteenth slide which is colored green, for production, or for mney. 
being - if y w  analyses are not well received, you are out of business. 

In achieving the miseion of an information analysis centel 

This viewpoint is further 
The point 

Our twelfth. thirteenth, and fourteenth slides were an you will recall colored red for dangar 
(acquisition), yellow for caution (storage and retrieval), and green for production or (money). 
three colors are the same colors that are in m s t  U. S. traffic lights. 

These 
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In a s e m e  the overall operation of an information anslysis center 18 represented by our 
fifteenth slide; let's consider this slide. 
Sherlock Holmes searching for the latest inputs in the area which he is anslyzing. Hevlng been given 
s specific assignment by his management. the scientist/engineer utilizes the information available in 
his storage and retrieval system as his stazting point. 
be to determine the latest state-of-the-art io high-temperature metals develop#nt, and to r e c d  
ar- of research for continued developent of improved alloys for jet engine turbine buckets. 
the latest work in this area is unpublished. 
who ia doing the best research, where, and at what facility, will start to acquire diractly from thana 
people new unpublished information for use in his study. 
synthesize, and compress not only the unpublished information ha has obtained, but 8180 that information 
which is pertinent and in hia storage system. 
frequently sends copies to other authorities who enjoy providing a critique of his effoct. 
of the analysis le a state-of-the-art. a monograph, or a review. It is an intellectual contribution, 
frequently providing a new view of where we are, and where we should go. 
repackaging of many, many items of information, some from the foreign literature. some domestic, n o m  
unpublished. 
to read the heterogenous literature pertinent to the topic. 

We see a scientistlenginaer dressed somewhat like 

For example, a typical assignment could eamily 

Clearly 
Hence our analyst, finding out from the publishad literature 

He will carefully integrata. analyze, 

Once his analgais has reached a roughdraft stage, he 
The reault 

It always i m  a compression or 

And it always saves all the other technical people interested in the subject f r m  having 

TO further discuss the mission aspect-of an Information b l y s i s  center. three Battalle 
operated centers will be described; one is a U. S. Department of Defense sponsored center. ona an 
industrial eponeored center, and the third. a Battelle spansored center. 
eliminated here in the interest of saving epace. 

Details on these center. sra 

Operation 

Like all other technical people with mansgement responsibilities, we have developed a 
number of management and administrative principles applicable to information amlysis centera. Some 
of our principles may not be unique to information analysis centers; indeed, s ~ a e  could well apply to 
other scientific and tachnical organisations. Whether they do or not you will have to decide, since 
the principles we will discuss have been based primarily on our experiences with information analysis 
centers operating in an applied research laboratory emrirorrment. 

One fundamental principle in operating an information analysis center is that the director 
of the center must be a technical man. 
have developed a favorable reputation (Lmong his peer group in his chosen field of technology. This 
is an absolute necessity if the information anslysim center is to be considered other than simply a 
library. 
wholehearted reception as they go about their business of obtaining unpublished information. 
experieocea indicate that a technical specialist is perfectly willins to dbcuas with another technical 
man things he is doing, including things which have not yet been published. 
not likely to have too much patiance with a person whom he Identifies as being tachnically hcompatent. 
Furthermore, and obviously, any product of the information analysis center im more likely to be wall 
received by the technical group for which it is intended if that technical group knows of and respect. 
the authors. 

He should have had considerable research experience, and should 

It is also necessary in order that the information analysis canter technical staff receive s 
Our 

But the interviewaa is 

Slide 16 emphaailes the point which we have just been describing. Absolutely, the key 
el-t in the operation of an information analysis center is the utilization of competent scientific 
or technical analysts. It is almost impossible to over emphasize this element. 
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Generally speaking, scientists and engineers do not relish a steady diet of information 
analyeis work. 
reluctant to participate in information analysis center work. 
engineer gives are indicated in Slide 17. 

Of course there are some exceptions but in the main competent professionals are 
The rea~ons a competent scientist or 

The reasons, LUI indicated in our Slide, very clearly suggest the second important principle in the 
operation of an information analysis center, that is, obtain and maintain the interest of competent 
prOfesSiOMlS. 

To obtain and keep the kinds of scientists and engineers you need in information analysis 
center work we have assembled a number of operational principles which we are indicating in Slide !?I 18. 
which follow. 

We conmider that these operating principles must be reasonably sound since we have been able to develop 
an information analysis center cadre of smething of the order of 250 scientists and engineers, who 
are engaged. at least part time, in information analysia center work. 

Baving recruited the type of scientist or engineer you need for information analysis center 
work. a follow-on operating principle is not to forget to try to keep that person interested. 
which follows, emphasizes this also important operating principle. 

Slide 19, 
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Scientists and engineera who have participated in information analysis center vork vi11 state 
amphatically that the experience has done the following things for them: 

(a) the experience has broadened their view of science and technology 

(b) 

(c) 

the experience has improved their capability to communicate 

the experience provided them vith the opportunity to master a particular 
technical topic at s faster rate than othervise practical 

(d) participating in information analysis center vork has d e  them more 
aware of the value of foreign literature 

in accomplishing state of the art analyses they have frequently identified 
areas of needed research. which they in turn had the opportunity to accomplish 

(e) 

and (f) because they have accomplished state-of-the-art analyses they are not 
obsolete or technologically inbred. 

Thia last fact is so important for scientists and engineers vho are in large organizations that ve have 
pictured this advantage in Slide Nr 20. 

*$-- II -To& WM -- 
y i d  

We rill conclude our briefing with a few c-nta about the cost of information analysia 
They are expensive. Varging from s emall center vith an annul cost of $60,000 to s large Centers. 

center having an operating budget in excess of $l,OW,OOO. 
reflects ita scope. 
the wre dollars required. We know of several private information enalysis centers operated by U. S. 
industry which exceed $1,000,000 per year Qnnyal budget, and we have 010 information analysia centers 
at our laboratory that have annual budgets in this range. Bowever, most information analysis centers 
in the United States operated with an annual budget in range of from $150,000 to $250,000. 

The size of s center's budget largely 
That is, the broader the scope, the wrc tachnical peopla required, and of course. 
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Prom these fimres, it is clear that information mslyais centers are justified *when 
there is considerable research and development activity, when there is a large body of information 
resulting, and when there is an urgency that technological progress be made. 
circumstances no longer exist. an infornation analysis center is not justified coswise. 

when these three 

I 

C 

Slide 21 is preeented to indicate a topic of widespread interest in the United States. 

At present, the Federal Government of the United States supports approximately 118 informtion 
analysis centere. 
direct their information needs to these centers. 
government information nnolysim centern charge for their services? 
resolved. 

The cost of operating these centers tends to rise as more scientlatm and engineers 
A debate is underway on the question - should 

The question haa not yet been 
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'FUNDING INFORMATION ANALYSIS CENTERS 

bY 
G. S. Simpson, Jr. 

Battelle Memorial Institute 
Columbus Laboratories 

Columbus, Ohio, USA 

Introduction 

Many scientists and engineers who obtain real understanding about the concept and operation 

After that statement, the following sequence of events could occur: 

(1) Scientists or  engineers of like interests have a governmental, professional society, or  

(2) The committee has the task of studying whether their peer group needs an IAC - which 

(3) The committee reports its findings to  the Heirarchy - and a resolution is passed - to  wit - 

(4) Another committee is formed, and assigned the task of drawing up a plan for the needed IAC. 
(5) The Planning Committee draws up the plan - and submits it to  the general meeting - which 

(6) At another general meeting, another committee is created to  implement the plan - and thats 

of IAC' s say, "Great - I need one too!'' 

industrial meeting - and from that meeting comes a committee. 

it does ! 

we need an IAC. 

endorses the Plan. 

the end of that - because the committee can' t raise the money to  get the IAC plan implemented. 

are expensive, (2) that adequate funding is difficult to  obtain and keep, and (3) that IAC' s cannot be justi- 
fied for every aspect of science and engineering. 

The point of this brief - and not really factual - introduction is to  emphasize (1) that IAC' s 

Another point I would like to  emphasize early in this discussion is - its a discussion whose 
content is based on a paucity of facts as to  costs. 
operating, and studying IAC' s, I have been unable to accumulate detailed cost data - except on those 
centers we ourselves operate. 
reason costs are kind of personal. 

Not withstanding 20 years of promoting, designing, 

And even for these, I cannot really give precise figures, for the simple 

Nevertheless, what I will present is reliable, the cost figures reasonable, although broad, and 
the funding methods are representative of IAC' s in the USA. 

General 

The annual operating budgets of IAC' s in the USA range from $40,000 to in excess of $2,000,000. 
Their staff size clearly varies widely too, from less than a professional man year per year, to  dozens 
of professional man years per year. 

month, while the specialized user audience (recipients of the IAC products) vary from several hundred 
to  several thousand. 

InformatiodInput figures of IAC' s range from several hundred per year to  thousands per 

Most IAC' s use ADP support, although a few are so narrow in scope, and their annual informa- 
tion inputs so small, computer support is not necessary. 
whether computer based or manual - so as to provide their specialized user audience a current awareness 
service. 
retrospective search capabilities, data evaluation, and manipulations, and consultation. 
appropriate bonafides are welcomed by every IAC. 

Who f i n d s  IAC' s? 

Practically all IAC' s use SDI of some type - 
A large percentage of IAC' s provide also accession lists, selective abstracts, bibliographic 

Visitors with 

The Federal Government of the US, through its Departments, Administrations, bureaus, and 
agencies, fund IAC' s. Private industry funds a surprisingly large 
number of IAC' s, while groups of private industries with similar information needs also fund IAC' S. 
Universities fund others, and private research institutions, such as Battelle-Columbus Laboratories, 
supports several IAC' s itself, while at the same time operating Centers for sponsors on contract. 

State Governments do likewise. 

There is a strong belief among some circles in the US that most IAC' s a re  funded by Govern- 

However, even though there are a few private industry centers 
ment (there are roughly 119 such centers). 
of IAC' s than does the US Government. 

The fact is that private resources support a greater number 
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operating with budgets in excess of $l,OOO,OOO/year, the biggest IACs in the U. S. a r e  understandably 
Government supported - for example - National Space Science Data Center, National Weather Records 
Center, or National Oceanographic Data Center. 

How do you know if you need an IAC? 

come their "information dilemma" a re  equally convincedwe can, after appropriate study tell when 
an IAC is needed. 
can be used to decide whether an IAC should be seriously considered. 

Those of us who a r e  convinced that an IAC is the way for scientists and engineers to over- 

However, short of a study, there are a few rather obvious general guidelines that 

First, there must be a significant R&D effort underway, involving at a minimum several hundred 
scientists or engineers whose efforts a r e  directed toward an identifiable and specified objective. 
example, i f  one assumes as I do that infantile paralysis (polio) can be largely prevented by Salk or Sabin 
innoculations, then an IAC on such a topic is unnecessary. 
engineers in NATO countries conducting R&D on a i r  or  marine pollution, or water resources management, 
or food preservation, or cancer chemotherapy, then a real  probability exists that an IAC should be se r -  
iously considered. That is, a study should be conducted to define precisely what the IAC should do, how 
it should be designed, what the user audience really needs, and haw to fund the IAC. 

For 

If, for example, there a r e  500 scientists and 

Next, because of the seemingly expensive nature of an IAC, there must be real  pressure (nat- 
There are, as you all know, some research activities 

important, a r e  not under great pressure to  achieve practical results as soon as possible. 

Other R&D programs a re  pressured - generally by cultures, societies, industries, and Govern- 

ional or international) for  significant progress. 
which, w 

ments - to move along at a fast rate. 
not, with research to improve a particular type of garden flower. 
flower (who support their IAC), improvement in the flower is worthwhile - but not really critical. 
they want to pay for an IAC - bless them - it' s their money. 

Without being specific, there is an IAC concerned, believe it or 
Now to the lovers of this particular 

If 

The industrially supported centers I am familiar with utilize their IAC to guide the development 
of new products, new technological processes, patents, and new R and D efforts. 
the Company competitive, it is clear the IAC must produce significant results. 
have real  need for rapid progress in many areas.  
Department of HEW, of the USA has initiated a number of IAC' s in areas  of education - such as adult 
education, rural  education and library and information sciences. 
of the trend in knowledge transfer in the US, a trend that clearly recognizes that to be effective, know- 
ledge must be compressed, correlated, and analyzed by experts. 
by the NIH also creating IAC' s - such as in Parkinson' s disease, and diseases of the human sensors - 
such as hearing and vision. 

In order to  help keep 
Similarly, Governments 

For example, within the past several years, the 

These IAC' s represent a reinforcement 

Further evidence of this is indicated 

What to do? 

Once a group of scientists and engineers have accomplished a scoping study, and can demon- 
strate an IAC is justified - to obtain funding requires convincing management - in short - selling them 
on the idea and its desirability. 
shrinking R&D activity. 
an IAC becomes necessary. 

Our experience is that this is not easy - particularly in an e ra  of 
But - some areas  of R&D - a re  increasing. And it is in these areas  where 

If the management directing these increasing R&D programs is enlightened, it will support the 
establishment of an IAC - providing you make it crystal clear just what an IAC is - and does. 
ment gets the impression you a re  talking about another special library, you will surely have problems. 
Managers and directors of large R&D programs a re  quick to  see not only the technical value - but also 
the management value of.an IAC. 
the rate of progress in their program. 
bility for optimized progress, you will have all the support you need. 

If manage- 

They, possibly more so than anyone else in the effort, want to optimize 
Once they realize that an IAC significantly increases their capa- 

How big should an IAC be? 

Once it is agreed that an IAC will indeed contribute to the optimization of research progress thru 
improved knowledge transfer, the question always arises - how much will it cost? There a re  no pat 
answers to the question - and few scientists and engineers who have studied the general problem will 
agree. 
get expert help at no cost to them) the cost of an IAC is from 1 to 3 percent of the cost of the R&D effort 
itself, 
dissemination is literally on a current basis. 
in selected areas. 

Depending on how careful one is in identifying all the real  costs (for example - some IAC' s 

Two percent provides sufficient funds so that information acquisition, processing, analysis, and 
One percent permits a significant contribution but only 
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Some examples: 

If there a r e  200 scientists and engineers devoted to R&D with a particular mission - such as a 
part of pollution - the in takes the equivalent of 2 to  obtain and synthesize selected areas  of the knowledge - 
and 4 to really stay on top of it all. 

Things to remember 

Obtaining funding for IAC' s is more difficult than one at first concludes. 

IAC' s a r e  expensive - but nevertheless the trend is toward more and more centers where the 

Management will fund IAC' s if the scientists and engineers who need the center @early indicate 

need for progress is real. 

what a center is and does - and cast it realistically. 
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RESUME 

Apres un bref rappel de la situation du Service dam 1' entreprise 
et du ddroulement de la chaine documentaire, on examine 1' automatisation: 
les raisons qui y ont amen6, 1' etablissement et la structuration du thgsaurus, 
le traitement de 1' information documentaire. On insiste sur  la n6cessite' 
pour un centre specialise de constituer un r6seau de traitement et d' appar- 
tenir lui-meme h un reseau extgrieur pour une meilleure rentabilitk. On 
termine par quelques chiffres su r  le prix de revient de la documentation 
automatique. 

SUMMARY 

After a brief description of the place occupied and the part played 
by the Service within the firm, and of the operating procedure of the 
documentation chain, its automatization is discussed: the reasons which 
led to it, the creation and structural organization of the thesaurus, 
documentary data processing. The necessity for a specialized centre to 
set up a processing network and to belong itself to an outside network for 
better cost-effectiveness is emphasized. 
vided to illustrate the cost of automatic documentation. 

Finally, a few figures a r e  pro- 



UN CENTRE DE DOCUMEWATION SPECIALWE 
SON ORGANISATION - SES METHODES - SON EFFICACITE 

Y. J. Roeper 

1. SI'IUATION DANS LA SOCEFE 

Ia Societe Natlonale Industrlelle AEROSPATIALE est nee le ler janvler 1970 de la fusion de 
Suddvlatlon, Nord-Aviation et SERGB. Elle a un capital de 400 millions de francs, un chlffre 
d'affaires de 3 milliards de francs, des effectlfs de 42 000 personnes. Ses actlvlt6s couvrent : - les avlons mllltalres et commerclaux - les hellcoptkres - les englns tactlques - les systbmes ballstlques et spatlaux. 
Cette dernlbre actlvlte relkve de la Division des Systkmes Ballstlques et Spatlaux qui regroupe 
cinq dtabllssements, deux qui formalent l'anclenne S-, deux provenant de Sud-Aviation et un 
provenant de Nord-Aviation, trois d'entre eux sont sltuds dans la region parlslenne, un h Cannes, 
un autre en Aquitaine. 

Cette Mvlslon assure la maltrlse d'oeuvre des deux systkmes ballstlques de defense par dissuasion 
SSBS et Msas. Elle est 6galement chargee de la conception et de la production de systhmes de lanceurs 
spatlaux et de satellites. 

C'est l'anclen service de documentation de la SEREg qui a 6th charge d'assurer la documentation et 
l'informatlon au nlveau de la Mvlslon, en liaison avec des correspondants dans les Etabllssements. 

2. ROIE 

Le r81e fondamental n'a pas et6 modif16 par la formation de l'AEROsPATIAJE, seules les modalit& 
de fonctlonnement ont do &re adaptees aux Etabllssements et un reseau documentalre est mls 
progresslvement sur pled. 

Le fonctionnement de base est classlque : - acquisition et stockage des documents eux-mihes, - stockage de l'lnformatlon contenue dans les documents, - restitution de cette Information (fig. 1) 
- les documents externes solt sous forme primaire, c'est-A-dire les llvres, Les materlaux documentaires sont de deux sortes : 

les rapports d'organlsmes tels que fa NASA, l'AIAA, les articles de 
revues selectlonnes par nos solns, solt sous forme secondalre, c'est-8- 
dire en provenance de bulletins de rrhumes, come celul du CEDOCAR, les 
USGRIIR, etc. 

au titre des programmes qui sont du ressort de la Mvlslon. 

Parallklement, le service de documentation examine les documents, selectlorme ceux qui sont 

- les documents internes, c'est-&-dire les notes techniques Bmlses et regues 

Interessants et stocke 1' Information qu' 11s contlennent, constltuant ainsl flchlers et dossiers. 

La restitution des Informations stockees se fait de deux fapons : 

Engins Espace". I1 s'aglt 11 d'une documentation permanente. 

utillsateurs. Ia reponse est solt une llste blbllographlque drlf16e, solt une synthhse 
documentalre. 

- syst&natlquement, par des bulletins, camme le bulletin blbllographlque et le bulletin "Informations 
- ?i la demande, en repondant par recherche retrospective h des questions speclflques poskes par les 

On volt sur la partle drolte de la figure les nlveaux auxquels l'ordinateur peut intervenlr : 
- stockage de l'informatlon sur dlsques et bandes magndtlques, cette Information &ant aussl blen 
des dOM&S blbllographlques que des mots-cl6s decrlvant le contenu des documents, - restitution de l'lnformation sous forme de flchlers (auteurs, organlsmes), de bulletins 
blbllographlques et de recherches documentalres. 

Now nous bornerons dans cet expos6 A l'aspect automatisation de la documentation. 

3. AUMMATISATION 

Quand nous avons decide d'automatlser notre documentation, nous avlons un flchler manuel de 70 000 
documents Indexes au moyen de la Classification Wclmale Astronautlque (fig. 2). 
I1 s'aglt d'un plan de classement en 10 chapltres, dlvls6s chacun en 10 classes, eux-mhes subdlvlsds 
en 10 groupes. (1 000 rubrlques au total) 
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Thdsaurus 

rubrique, mais en regroupant les rubriques par grands domaines d'activitds, m6me si elles dtaient 
dispersdes dans des chapitres diffdrents, cell afin d'dviter de construlre le thdsaurus en fonction 
du plan de classement. 

Chaque flche du fichier classique comportant un rdsumd, il suffisait de l'analyser pour 
en extraire les descripteurs, puis h mesure que l'on avanpait dans le traitement de la rubrique, 
d'dtablir les relations sdmantiques qui s'imposaient. 

thdsaurus de proche en proche. 

des liaisons l dtablir entre les diffdrents termes, 
sdmantique des descripteurs du domaIne considdr6. Ces schdmas directeurs prdsentent l'avantage de 
visualiser un grand nombre de liaisons sous un volume rdduit, ils sont une base de depart Claire. 
Ces representations ne sont pas figdes et lors de 1'Bvolution du vocabulaire, les termes nouveaux 
peuvent etre facilement situ& dans ce cadre (fig. 3) .  

Ce fichier a semi .h l'dtablissement du thdsaurus. Nous l'avons trait6 rubrique par 

En passant ensuite aux diffdrentes rubriques d'un m6me domahe, on pouvait dtablir le 

A mesure que le vocabulaire d'un chapitre se ddveloppait, nous cherchions le fll directeur 
l'aide de graphiques illustrant l'organisation 

Cette mdthode sdquentielle prdsente plusleurs avantages : 

tous les descripteurs qui nous intdressaient et uniquement ceux-lh, 

traiter , 

dvolutions du langage ou 

documents. 
E h  effet, lorsqu'une rubrique n'apportait plus de descripteurs nouveaux depuis un certain 
temps, 11 suffisait de regarder rapidement les fiches restantes et de traiter uniquernent 
celles qui apportaient des idees nouvelles, 

l'dtablissement du thdsaurus, les documents traitant du m6me sujet qui dtaient analysds 
par des descripteurs diffdrents et on pouvait introduire immddiatement les relations 
sdmantiques qui dvitaient que pareil cas pui.sse se reproduire. 

Le thdsaurus comprend actuellement 8 000 termes et 12 000 liaisons. 

- notre fichier refldtant tous les domaines d'lntdr6t de la SEREB, nous dtions s h s  d'extraire 
- le choix du degrd de finesse des descripteurs Btait dictd par le volume des fiches A 
- homonymie , synonymie, polysdmie apparaissaient immddiatement, qu'elles soient dues h des 

- il dtait possible de traiter un nombre important de fiches avec un nombre rdduit de 
des terminologies differentes suivant le8 auteurs, 

- la pertinence dtait nettement amdliorde, car on ddpistait facllement, au moment de 

Indexation des documents - Iangage documentaire 
adjectifs) avec ou sans Indication de relation logique entre ces mots. L'indexeur relbve dans le 
titre et le rdsumd les mots, expressions, syntagmes (*) qui semblent importants et les transcrit du 
langage naturel en langage documentaire. L' indexeur dolt utiliser l'acquis linguistique ddjh constitub. 
k s  termes choisis doivent &re d'usage courant et refldter au maximum le langage naturel; de plus, 
ils doivent &re spdcifiques et prdcis. 

L'indexation est l'expression du contenu des documents au moyen de descripteurs (noms et 

Les syntagmes permettent : - de prdciser les sem de termes vagues comme analyse, en donnant leur domahe d'application : 
analyse chimique, analyse mathdmatique, - d'dliminer des ambiguitds du type : mdcani ue rationnelle, vibration mdcanique qui se 
trouvent distingudes (nom et a d j e c t u d c r i t s  diffdremment), 

- de dormer un embryon de syntaxe. 
Conventionnellement, nous avons appeld nom le premier terme, dit encore gouverneur, et 
adjectifs, les arguments qui le caractdrisent. 

Pr6sentation des dormdes 

Etablissement des bordereaux : 
Pour chaque document, 1'indexeur dcrit un bordereau (fig. 4) dans lequel il Mique les 

descripteurs et les liaisons de hidrarchie, de synonymie, ou autres que lui suggbre le document. 
Ces bordereaux sont ensuite transformds en cartes perfordes qui sont converties en une bande 
"documents" d'ok decoule tout le traitement ultdrieur. 

Ldstes fournies : 
Des programmes approprids permettent d'imprimer trois listes : - une liste "documents" qui est la copie des bordereaux (fig. 5), 

- une liste "lexique" qui dOMe le dictionnaire des descripteurs employds avec leur frdquence 
d'utilisation et le numdro des documents dans lesquels ils apparaissent (fig. 6), - une liste "thdsaurus" qui dome, en plus des descripteurs du "lexique", les liaisons 
sdmantiques entre les termes (fig. 7). 

(i) Nous nous sommes bornds h des syntagmes dldmentaires du type nom-adjectif. 
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Recherche documentaire 

et de classer par ordre d'lmportance les divers arguments. La question est ensuite traduite en 
langage documentaire A l'aide du thksaurus, le choix des mots et des syntagmes &ant fait en 
fonctiori des liaisons entre les termes et des frkquences d'apparition dans les documents emegiStr6s 
dans le fond documentaire. 

(nombre de documents retrouvbs) maximum de la question pos6e. 

Exemple 

La question A traiter est exposbe en langage naturel, on s'efforce de mettre en Bvidence 

Les f'requences d'apparition permettent d'appr6cier a priori le facteur de rbsolutlon 

- Question poske en langage naturel : SBcurItB des allumeurs Blectriques 
Mots primaires tires de la question : s6curlt6 

Mots secondaires tires du thesaurus : 
allumeur 6 le c tr ique 

- securite ac c ident 
danger 
explosion 
lncendie 
protectlon 

- allumeur allumage 
- allumage allumeur 

amorce 
- allumage Blectrique allumage Btincelle 

bougie 

- Question pos6e en langage documentaire : 
[(sBcurit6 ou accident ou danger ou explosion ou incendle ou protection) et (allumage Blectrlque 
ou allumeur Blectrique ou allumage Btincelle ou amorce ou bougie)] 
CodBe, la question devlent (fig. 8) : 
6Bme Q. [(A 6592 + A 1846 + A 3399 + A 4029 + A 4592 + A 6136) I+ (A 2129 + A 2121 + A 2178 

+ A 2122 + A 2621)] 
La reponse apparaft sous forme de num6ros de documents : (fig. 9). h s  questions peuvent 

Bgalement dtre Bcrites en clair et stre dBcod6es par l'ordlnateur, 11 est Bgalement possible de 
donner la r6ponse sous forme de bibliographle complhte au lieu de numdros de documents. 

Ordinateur 

ont 6th adapt& ensuite h un IBM 360-65 B 512 K avec une LCS (low core storage), 6 armoires de 
bandes A 9 pistes - 60 KHz, des disposltlfs A accbs direct constltu6s de 8 volumes de 30 millions 
de caracthres chacun (2314). 

&re adapt& % tout materiel ayant un compilateur FORTRAN G,et une taille de m6moire supdrieure A 
64 K. C'est alnsl que le traltement d'un lot partiel de documents et la recherche documentalre 
peuvent Bgalement dtre effectuks sur 1'EN 360-30 A 64 K de l'Aquitalne, nous envisageons de 
proceder de la meme fapon avec le CII 10070 de Cannes; dans un souci d'homogBnBIt4 et de centrallsa- 
tion des donnkes, la mise h Jour des fichiers globaux est effectuke sur 1'IBM 360-65 de la RBgion 
Parisienne. 

Lee programmes Bcrits en FOR" ont BtB mis au point sur un ordinateur IBM 7040, 11s 
* 

Eu fait que les programmes sont Bcrits en FORTRAN et qu'lls sont modulaires, 11s peuvent 

4. ORCANISATION DU RESEAU WCUMENTAIRE 

A 1'lntBrieur de la Mvision, le reseau comprend un Service Central dans la rdglon parisienne 
qui dkfinlt la polltlque documentaire, met au point les methodes de traitement, Joue un r81e de 
coordination et des correspondants d' Btablissements qui assurent les besoins locaux; le travail 
d'analyse des documents est rkparti, des flchlers partlels sont cr&s localement, des r6unions de 
rdvision du thesaurus ont lieu perlodiquement. 

En ce qui concerne les documents internes, c'est-&-dire les notes techniques r6digdes par la 
Mvlsion ou par se8 coopdrants , les correspondants d' Btablissements assurent prlnclpalement un r81e 
de centralisation, les rddacteurs de notes fournlssant un r6sumB d'auteur accompagn6 de descrlpteurs; 
en fait, les notes techniques sont prBcBdBes d'une page de garde du type de celle dtablie par le 
COSATI, aux Etats-Unis. 

A l'extdrieur de la Mvislon, le service de documentation collabore avec le CEDOCAR, ce qui lui 
permet par l'intermddiaire d'un rkseau national, de falre servir le travail qu'il effectue A 
l'ensemble de la profession missiles-espace, en mdme temps qu'll profite lui-m&ne du potentiel de 
cet organisme. 
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5. pRM DE IA DOCUMENTATION AUToMATIQUE 

Pour un centre sp6cialis6 d'une societe lndustrlelle, comme le netre, traitant un nombre 
relatlvement faible de documents (de l'ordre de 15 000 par an), le problkme de la rentablllt6 est 
particulikrement important. 

Des etudes statistlques d'exploltatlon ont montre que pour ce nombre de documents et environ 
1300 recherches par an, la documentation automatique coQtait approximatlvement 500 000 F/an. 
S I  l'on devaittralter le meme volume en documentation classlque, le coat seralt sensiblement le 
mame. 

Considere par rapport aux effectlfs de la Division, le coat correspond h un prlx de revient de : - 450 F. par ingenleur de la Mvision et par an pour la documentation automatlque seule - 900 F/an toutes depenses confondues, c'est-&-dire personnel complet du service, achats de 
documents, abonnements, automatisation. 

6. CONCLUSION 

Nous pensons que le centre sp6cialls6, bien place pour connaitre les besolns des utlllsateurs, 
a son r81e h jouer h condition qu'il 6vite la duplication avec les grands centres de documentation, 
qu'il se limite aux questions specifiques pour lesquelles 11 est particulihrement competent et qu'il 
apporte sa collaboration aux grands centres dans les domalnes qui tout en lui etant propres, 
presentent un Inter& sufflsamment g6n6ral. I1 dolt dgalement avolr un soucl de compatlbilit6 dans 
la presentation des donnees et dans le choix des methodes de traltement. 
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CHAINE DOCUMENTAIRE 
DOCUMENTATION I CENTRE DE CALCUL 
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RESTITUTION U INFORMATION 
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INFORMATION 
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BIBLIOGRAPHIOUES 
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FIGURE 1 

Exemple de la "Classif lcation DBclmale Astronautlque" 

54 

540 - Dlspositif de rnesure de l'angle d'incldence 
541 - Systbmes h volants 
542 - Disposltlfs de chronom6trage et de programnation 
543 - El6ments de poursuite 
544 - Antennes 
545 - Dispositlfs de s6curitC et de destruction 

- Eldments de guidaue et de contrGle 

546 - 
547 - 
548 - VCrins, servomdcanismes 
549 - Divers 
55 - R6seau et sources d'dnergie 
550 - GdndralitBs 
551 - Csbles et distrlbuteurs dlectrlques 
552 - Batteries et piles h combustibles 
553 - Motrices, gdndratrices et convertlsseurs 
554 - Groupes amiliaires de puissance 
555 - Gdngrateurs solaires 
556 - CCndrateurs nucldalres 
557 - 
558 - 
559 - Divers 

FIGURE 2 
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This  paper descr ibes  a s e r v i c e  Hhich has been established to meet the information requirements of a 
specific group of s c i e n t i s t s  and technologis t s .  Some p a r t i c u l a r s  of one of the Harwell i n d u s t r i a l  
service and consultancy p ro jec t s  are given and the methods employed by this group to handle the infonna- 
t i on .  It descr ibes  the  s e t t i n g  up of a re ference  l i b r a r y  f o r  t h e  heat t r a n s f e r  and f l u i d  f l w  literature 
and the methods f o r  r ap id  r e t r i e v a l  of  t h a t  l i t e r a t u r e  using t h e  l a r g e  d i g i t a l  computer a t  Harwell. 

Cette communication dhcrit  un serv ice  e t a b l i  pour s a t i F f a i r e  les besoins documentaires d'un gr?upe 
s p d c i a l i s t e  de  savants e t  technologues. 
l ' i n d u s t r i e  qu i  s o n t  & a b l i s  'a Harwell, e t  s u r  les methodes de t ra i tement  d ' informations q u i  y appar- 
t i ennent .  
de cha leur  e t  des  6coulanents f lu ides ,  e t  les Athodes  de recowrement de ces i n f o r m t i o n s ,  qui u t i l i s e n t  
l e  grand ca lcu la teur  numkique de Harwell. 

Elle donne,des prec is ions  s u r  un d e s  services de conse i l  a 

On ddcrit  1' i n s t i t u t i o n  d'une bibliothkque de consul ta t ion  pour l a  l i t tdrature  du t r a n s f e r t  
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1 .  In t roduct ion  

The v a s t  growth of s c i ence  and technology i n  recent yea r s  has inev i t ab ly  produced a corresponding 
increase  i n  information and wi th  i t  problems of r e t r i e v a l  and s torage  of  t h i s  information. 
fo re ,  almost impossible f o r  the ind iv idua l  s c i e n t i s t  or t echnologis t  t o  k e p  ab reas t  o f  developments i n  
a reas  which are c lose ly  a l l i e d  to h i s  own i n t e r e s t s .  

I t  is, there- 

A so lu t ion  t o  the  information r e t r i e v a l  and s torage  problem i s  to bui ld  a se rv ice  which i s  t a i l o r e d  
Several  information ana lys i s  cen t r e s  of to meet the requirements of a p a r t i c u l a r  group of specialists. 

this type have been es tab l i shed  wi th in  the U.K.A.E.A. 
main ones being: 

( i )  To pu t  ind iv idua ls  i n  i n d u s t r i a l  o rganisa t ions  i n  con tac t  w i t h  engineers and s c i e n t i s t s  with 
experience i n  a p a r t i c u l a r  f ie ld .  

To make them aware of r ecen t  l i t e r a t u r e  which covers t h e i r  i n t e r e s t s .  

From the information f i l e s  to provide a de t a i l ed  r e t rospec t ive  ana lys i s  and su rvey  of the 
in fomat ion  r e l a t i n g  to s p e c i f i c  problems. 

These services have a number of func t ions ,  t h e  

( i i )  

( i i i )  

2. The Heat Transfer  and F l u i d  F l o ~  Serv ice  

A survey was made, during 1966 and 1967, t o  determine indus t ry ' s  requirements f o r  information, research 
and developnent i n  the f i e l d  of hea t  t r a n s f e r  and f l u i d  flow. 
knowledge i n  t h i s  f i e l d  as a result of the  research tha t  had been c a r r i e d  ou t  fo r  the nuclear  r eac to r s .  
P a r t i c u l a r  a t t e n t i o n  was paid to t h e  con t r ac to r s  and opera tors  of chemical and process p l an t  and to the 
manufacturers of h e a t  exchangers and b o i l e r s  i n  Br i t a in .  

The U.K.A.E.A. had gained a g r e a t  d e a l  of 

A s  a r e s u l t  of t h i s  exe rc i se  the  Heat Transfer  and F lu id  Flow Serv ice  (H.T.F.S.) was crea ted  in June 
I t  is  cent red  i n  the Chemical Engineering Division 1968 w i t h  t he  support  of t he  Minis t ry  of Technology. 

a t  Harwell and provides two types of se rv ice .  
r e tu rn  f o r  a set  f e e  per annum a company receives:  

The f i r s t  i s  the Subscr ip t ion  I n f o m a t i o n  Serv ice  Hhich i n  

( 1  ) A t  least  s i x  Design Reports on var ious  parts of engineering p l an t  per mnum. 
g ive  the information i n  e a s i l y  access ib l e  form and inc lude  computer programs where appropriate.  

An Information Serv ice  which provides up-to-date information i n  the form of a monthly cu r ren t  
awareness b u l l e t i n ,  an S.D.I. service and r e t rospec t ive  l i terature searches. 

Two days consultancy per  annum. 

Reports on gene ra l  research work carried out  by H.T.F.S. 

These Reports 

( 2 )  

( 3 )  

(4) 

The second service provided by H.T.F.S. i s  a conf iden t i a l  con t r ac t  service. 

H.T.F.S. is a b i n i s t e r e d  from Harwell bu t  extensive use  i s  made of the resources of o t h e r  U.K.A.E.A. 
The program of Design Reports i s  

The panel a l s o  rece ives  r epor t s  on t h e  research programme and 

Laboratories and t h e  National Engineering Laboratory a t  East Kilbride.  
decided by a panel, made up of the r ep resen ta t ives  of each subscr ib ing  canpany and members of H.T.F.S., 
which meets two t o  th ree  times per annum. 
o the r  t o p i c s  of i n t e r e s t  to t h e  industry.  

3. The H.T.F.S. Information Section 

The purpose of this paper is n o t  t o  descr ibe  H.T.F.S. a s  a whole but  the c o l l e c t i o n  and handling of 
the information before it is  comprehensively analysed i n  t h e  Design Reports. I t  is  the duty of t h i s  
information sec t ion  to meet the information needs of H.T.F.S. and o the r  U.K.A.E.A. personnel, i n  add i t ion  
t o  meeting s imi l a r  needs f o r  t h e  i n d u s t r i a l  subscr ibers  t o  H.T.F.S. 

A l l  t h e  computer programs used f o r  r e t r i e v i n g  the information have been wr i t t en  by a member of the 
Process Technology Division a t  Harwell, who wrote them w i t h  t h e  s p e c i f i c  purpose of r e t r i e v i n g  the l i tera- 
t u r e  he ld  by the  members of h i s  Group. 
quan t i ty  of l i t e r a t u r e  he ld  by the Heat Transfer  and Flu id  Flaw Group. 
the two systems is that  t h e  keywords are d i f f e r e n t .  The programs are commonly used by both groups 
although, a s  the d a t a  sets are q u i t e  d i f f e r e n t ,  they are therefore  s to red  q u i t e  s epa ra t e ly  within the com- 
puter.  These computer prcgrams could  be used j u s t  as we l l  f o r  the  r e t r i e v a l  of o the r  literature provided 
that it has  been indexed i n  a manner s i m i l a r  to that described i n  this paper. 

4. 

The programs have been adapted t o  c a t e r  f o r  t h e  much l a r g e r  
The only real d i f fe rence  between 

Co l l ec t ing  and S to r ing  t h e  Literature 

Due to the f a c t  t h a t  there is no source which adequately covers and r e t r i e v e s  the  world l i t e r a t u r e  on 
hea t  t r a r s f e r  and f l u i d  flow it was decided t h a t  H.T.F.S. would s e t  up their own re ference  l i b r a r y .  
se t  of a b s t r a c t  journa ls  does this and, of those  t h a t  do cover %me p a r t s  of it, many are o f t e n  a year o r  
more ou t  of da t e ;  a l s o ,  the r e p o r t  l i t e r a t u r e  is very poorly served. This refererce l i b r a r y  would p r i -  
marily hold, i n  some form or o the r ,  a l l  t h e  re levant  l i t e r a t u r e  which came i n t o  its possession. 

No 

A t  the  time of wr i t i ng ,  mer 11OOO d o c m n t s  are i n  s to re ;  more than 9% of t h e s e  a r e  complete copies 
of journa l  a r t i c l e s ,  microfiche, books, r epor t s  etc., and the rest are a b s t r a c t s  of art icles which are only 
of f r i n g e  i n t e r e s t  and which are e a s i l y  obtainable from one of t he  s c i e n t i f i c  l i b r a r i e s  i n  the U.K. 
of these documents a r e  taken from s c i e n t i f i c  literature wr i t t en  i n  t h e  l a s t  10 t o  15 years ,  although copies 
of c e r t a i n  important papers w r i t t e n  before 1955 are he ld  i n  t h e  H.T.F.S. Library.  
a t  a rate of 150 t o  200 items per  month. Many of these addi t ions  are current publ ica t ions ,  obtained by 
d a i l y  scanning of a l l  t he  l i t e r a t u r e  taken by t h e  main Hanvell Library.  
i s  c a r r i e d  out by the H.T.F.S. Information Of f i ce  staff and therefore  eliminates the necess i ty  f o r  each 

M o s t  

This s t o r e  is added t o  

The scanning of this l i t e r a t u r e  
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s c i e n t i s t  wi th in  the group to scan  the published literature i n  o rde r  to e x t r a c t  information f o r  work in 
which he is cu r ren t ly  engaged. 

An e s s e n t i a l  f ea tu re  of the H.T.F.S. Information Serv ice  i s  that it is near a large s c i e n t i f i c  l i b r a r y ,  
which has such exce l l en t  f a c i l i t i e s .  The main Harwell l i b r a r y  has an annual in take  of over 2000 d i f f e r e n t  
journa ls ,  a large number of repor t s ,  microfiche and m a n y  abs t r ac t ing  publications.  

Sane of the  cur ren t  l i t e r a t u r e  is a l s o  obtained f r o m  o the r  sources, vhich inc ludes  the Group's many 
contac ts  w i t h  o the r  home and overseas organisations.  
t i o n  is shown i n  figure l .  

Digest" which i s  c o l l a t e d  and produced monthly. 
H.T.F.S. and to personnel i n  the U.K.A.E.A. who have s h i l a r  i n t e r e s t s .  
rately by postcard of publ ica t ions  which are d i r e c t l y  re levant  t o  t h e i r  work. 

A flow diagram of t h e  acqu i s i t i on  of  t h i s  informa- 

The recent  add i t ions  t o  t he  H.T.F.S. l i b r a r y  are l i s t e d  i n  the  cu r ren t  awareness b u l l e t i n  "H.T.F.S. 
This  publ ica t ion  is then d i s t r i b u t e d  to subscr ibers  to 

Indiv idua ls  ape n o t i f i e d  sepa- 

Publ ica t ions  are a l s o  found by the re t rospec t ive  searching of the abs t r ac t ing  jou rna l s ,  the U.D.C. 
f i l e s  i n  t h e  main Hanvell Library and o the r  sources,  i n  order  t o  answer specific enqu i r i e s  f o r  information, 
which is not  already i n  the H.T.F.S. library. A l l  this addi t iona l  infonnation is added to the s tore .  

5 .  Processing of Documents 

When the documents are received the f u l l  bibliographic detai ls  of each itan are recorded on the f r o n t  
of. a special form by one of the clerical s t a f f  i n  the  information sec t ion .  
to each document. If only the abstract of a paper i s  held then  it is attached to the f r o n t  of  this form. 
The back of t he  form lists a l l  the keywords which are cu r ren t ly  i n  use. 

One of these forms i s  assigned 

Each document is then scanned, analysed and i ta  M o l e  con ten t s  indexed, by a member of the s c i e n t i f i c  
s t a f f ,  who rings t h e  re levant  keywords. 
which has been compiled as a r e s u l t  of d i scuss ions  between various m e m b e r s  of the Group. 

The cu r ren t  l i s t  has evolved as personnel 

Our i n t e r p r e t a t i o n  of each keyword is g iven  i n  the thesaurus ,  

The thesaurus  lists the  keywords cu r ren t ly  used by H.T.F.S. 
i n  the sec t ion  have gained experience i n  indexing and r e t r i e v a l  of the heat t r a n s f e r  and f l u i d  flow litera- 
ture .  The o r i g i n a l  l ist  composed i n  1967 contained 1 4 0  terms and was, as expected, biased toward the two- 
phase gas l i q u i d  hea t  transfer and flow l i t e r a t u r e ,  because before t h a t  time the Group was mainly involved 
i n  bas ic  research on water-cooled reac tors .  Since 1967 the number of keywords has r i s en  to 209 t o  cover 
o the r  aspects of heat t r a n s f e r  and f l u i d  flow and t o  make some of' t h e  o r ig ina l  vague terms more specific. 
Many of the documents indexed using the  o r i g i n a l  list have been re-indexed where necessary so that  they are 
covered by the new keywords. 

The ob jec t  of indexing is to achieve rapid r e t r i e v a l  of information. Therefore an art icle must con- 
t a i n  specific information about a term before an indexing term t o  t h e  subject is assigned. For example, 
i f  a document merely mentions t ha t  t h e  r e s u l t s  were analysed by the use of a computer program it does not 
warrant to be indexed wi th  the term c(MpWER PROGRAM. 
is  described. 

Th i s  term should only be wed i f  a specific program 

A s  a genera l  guide f o r  keywording the hea t  transfer and f l u i d  f low literature the indexer should 
endeavour to  answer the questions: 

( i )  Wha t  is the main conten t  of this paper? 

( i i )  What condi t ions  were a t ta ined?  

( i i i )  What d a t a  is given? 

( i v )  A r e  s p e c i f i c  techniques of measurement described? 

( v )  What form is the document?, 

( v i )  Wha t  substances were used? 

( v i i )  What geometry was used? 

( v i i i )  

( i x )  

Does it describe a particular piece of equipment? 

Does it give  any physical property data? 

( x )  Is  it Horth re ta in ing?  

( x i )  Can the document be e a s i l y  r e t r i eved  by the kejwords ascribed to it or w i l l  it be l o s t  
i n  a l a r g e  system? 

Obviously a l l  these questions w i l l  no t  be answered f o r  each document that  i s  irdexed, bu t  they should 
be asked so that  no important items are missed. 
re levant  information as poss ib le ,  without overdoing it, so t ha t  t h e  paper can  be r e t r i eved  i n  the future i n  
preparing reviews, design repor t s ,  or answering information enquiries.  

The o b j e c t  should be t o  ass ign  to t h e  document as much 

No specific r u l e s  can be se t  a s  to t h e  number of terms that strould be used pe r  document. 
the more terns used, the more specific the infonnation t h a t  can be re t r ieved .  
terms usua l ly  found necessary t o  descr ibe  the paper adequately is between t en  and f i f t e e n .  
p rac t i ce  it i s  poss ib le  to index each document i n  an average t h e  of 5 to 10 minutes. 
staff should put aside 1 hour per week per person t o  do t h i s  duty. 

I n  general ,  
On average the number of 

With some 
The s c i e n t i f i c  
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After indexing, the  documents are re turned  to the c l e r i c a l  staff i n  the i n f o r m t i o n  o f f i ce .  Each 
document is g iven  an accession number, assigned i n  numerical sequence, and they are f i l ed  i n  sequent ia l  
o rder  af ter  the f u l l .  b ib l iog raph ic .de t a i l s  have been recorded on computer cards. 
cards is s t o r e d  wi th in  the computer. 
and o the r  copies  are used f o r  au thor  index cards as w i l l  be described below. 
cessing of these documents is given i n  f igu re  2. 

The information on these 
A p r i n t  ou t  of each re ference  is recorded i n  accession number order 

A f l a v  diagram of the pro- 

6. Storage and Re t r i eva l  of  I n f o r m t i o n  

Up t o  October 1968, feature ca rds  were used, i n  conjunction with f irst  author f i l i n g  cards, fo r  the 
r e t r i e v a l  of d o c m n t s .  However, the  punching of these ca rds  proved very  time-consuming and g r e a t  d i f f i -  
c u l t y  w a s  encountered i n  keeping up t o  date w i t h  it. 

6.1 Storage of keyword d a t a  on the computer 

With the i n s t a l l a t i o n  of the renote-link, multi-access terminals t o  the IBM 360/75 computer a t  
Harwell, it was decided t h a t  t h i s  peek-a-boo keyword system could e a s i l y  be t r ans fe r r ed  to the computer 
f o r  f i l i n g  and r e t r i e v a l .  
it is fa r  easier and quicker to punch numbers than t o  punch keywords or abbrevia t ions  of keywords each 
of our keywords was given a keynumber. 
were punched on to 80-column computer cards wi th in  25 working days. 
faster than the time taken t o  punch the same information on t o  feature cards. 

As t he  computer is  a d i g i t a l  type vhich uses  FORTRAN language and becarse 

The indexing terms f o r  a l l  the documents then held by H.T.F.S. 
This was a t  least  s i x  times 

The information was punched on t o  computer cards i n  formatless form, accession number followed by 
It is then so r t ed  by the computer t o  keyword numbers followed by -1 denoting the end of t h e  case.  

group toge ther  a l l  t h e  document numbers assigned t o  a p a r t i c u l a r  keyword and it is s tored  on a direct 
access device i n  the computer i n  that  form. 
n e t i c  tape  f o r  purposes of emergency. Updating of the keyword s t o r e  is c a r r i e d  out f o r t n i g h t l y  when 
t h e  i n f o r m t i o n  of 100-150 documents is added v i a  a t e l e type  terminal.  When a new set of information 
i s  s tored  on the computer a complete l i s t i n g  or, i f  required,  a listing of only the changed keywords 
is given on a pr in t -out  from the l i n e  p r in t e r .  T h i s  complete l i s t i n g  i s  p a r t i c u l a r l y  use fu l  f o r  
r e t r i e v a l  purposes and. a l s o  for cases where a keyword has been found to be t o o  all-embracing and i s  
replaced by o the r  new keywords; only the documents o r i g i n a l l y  given t h a t  keyword have to be changed. 

A modified vers ion  of the STORE program has  been wr i t t en  to enable small adjustments to be made 
The purpose of t h i s  i s  t h a t  document numbers can be added or removed from a p a r t i c u l a r  

A second vers ion  of this da ta  set is copied on to mag- 

t o  t h e  data. 
keyword when the d a t a  is s to red  on a direct access device. 

6.2 Retrieval of D o c w n t  Numbers 

Re t r i eva l  is carried out by a mechanised method which is very similar t o  the feature card method. 
A computer program has been w r i t t e n  f o r  t r ans fe r r ing  a l l  the data associated w i t h  each required key- 
ward to the c e n t r a l  core  and then s o r t i n g  these numbers so t h a t  accession numbers cannon to a l l  t h e  
in se r t ed  keywords f o r  each case are pr in ted  ou t  a t  a t e l e t y p e  terminal and a t  the l i n e - p r i n t e r  i n  the 
computer centre.  
t he  job  i n  as s h o r t  a time as possible.  The more keywords used i n  the retrieval o f  information the 
less d o c m n t s  are i d e n t i f i e d .  
b ina t ions  of the sub jec t  keywords. Another f a c i l i t y  of this progran is t h a t  i t  is poss ib le  to elimi- 
na te  unwanted documents by us ing  negative keywords. 

T h i s  program has been w r i t t e n  t o  use less than 1 4 0  k bytes  of store and to complete 

varying degrees of r e t r i e v a l  can be achieved by us ing  d i f f e r e n t  can- 

The output from t h e  program g ives  a l i s t i n g  of t h e  key numbers inserted into the program f o r  that 

T h i s  l i s t i n g  can a l s o  be used as da ta  i n  a program described 
p a r t i c u l a r  search  and this is followed by a listing of the  accession numbers of documents which were 
r e t r i eved  us ing  those  key numbers. 
below f o r  p r i n t i n g  out the b ib l iographic  details. 

6.3 Assessment of documents r e t r i eved  

N o w  comes an  important part of the r e t r i e v a l  of the documents f o r  a p a r t i c u l a r  enquiry - the  
assessment stage. No matter how accura t e ly  each document has been indexed some no i se  ( i . e .  some 
i r r e l e v a n t  information) w i l l  r e s u l t  from t h i s  form of r e t r i e v a l  due to the fact  t h a t  many of the key- 
words have quite a wide usage and a l s o  due t o  occasional anomalies i n  the  indexing of each document. 
To overcome this, each document i s  assessed f o r  its relevance t o  t h a t  p a r t i c u l a r  enquiry. This i s  a 
f a i r l y  easy task, although sometimes somewhat time consuming i f  a large number of documents are 
r e t r i eved  f o r  a p a r t i c u l a r  search. 
t u r e  i s  read i ly  ava i l ab le  i n  the H.T.F.S. l i b r a r y ,  as f u l l  documents or a s  abs t r ac t s .  On average the 
relevance i s  about a but  t h i s  depends e n t i r e l y  on the  o r i g i n a l  enquiry and w h a t  keywords have to be 
used f o r  r e t r i ev ing  t h e  l i t e r a t u r e  f o r  t h a t  p a r t i c u l a r  enquiry. For example, for literature per ta in-  
ing to heat f l u x  l i m i t a t i o n s  i n  systems approaching the  s u p e r c r i t i c a l  region, but no t  a c t u a l l y  i n  t h a t  
region, t h e  keywords HEAT TRANSFER and SUPERCRITICAL would be used because nea r -c r i t i ca l  systems should 
have been given t h e  keyword SUPERCRITICAL. 
the s u p e r c r i t i c a l  region would be eliminated leaving  only those which deal w i t h  t h e  n e a r - c r i t i c a l  
region. 

The t a s k  is considerably eased by the fac t  t h a t  all the l i tera-  

I n  t h e  assessment s t a g e  a l l  documents which only discuss 

6.4 Sto r ing  b ib l iographic  information i n  the  computer 

I n  add i t ion  t o  s t o r i n g  a l l  t h e  keywords i n  the form of numbers i n  t h e  computer, the f u l l  b ib l io -  
graphic details  of each document are a l s o  being s tored  separa te ly .  
words and the b ib l iographic  information f o r  each document i s  the accession number. Th i s  b ib l io -  
graphic information is recorded on a punch card or it can be added to a l i n e  f i l e ,  v i a  a t e l e type  
terminal i n  the following order:  accession number, au thors  names, ful l  t i t l e  and the re ference ,  A 
semicolon is used to sepa ra t e  t h e  authors from t h e  t i t l e  and t h e  t i t l e  f r o m  the reference, and an  
asterisk is used as a cont inua t ion  symbol f r o m  one card  to the  next. The t i t l e  is recorded i n  upper 
and l ave r  case; 

The only  l i n k  between the  key- 

because the re  is no f a c i l i t y  on the card punches f o r  laver case ,  the symbol > ( g r e a t e r  
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than) i s  used f o r  en te r ing  lower case  and the  symbol < ( l e s s  than)  is used f o r  en te r ing  upper case .  

A program has been wr i t t en  f o r  checking this information, Hdlich gives card output  and a p r in t -ou t  
v i a  t h e  l i n e  p r in t e r .  
the length ,  i n  bytes  of each reference,  thus e l imina t ing  the  cont inua t ion  symbol, and they a re  a l s o  
punched i n  machine readable upper and lower case form. 
punched the  information on these new cards  i s  s to red  on a d i r e c t  access device t o  the amputer .  A 
copy of  this da ta  s e t  i s  held on magnetic tape f o r  cases of emergency. 

The ca rds  a r e  s o m a v h a t  d i f f e r e n t  f r an  the  o r i g i n a l  ca rds  i n  t h a t  they record 

I f  the o r i g i n a l  i n fo rna t ion  was cor rec t ly  

The width of the p r i n t  ou t  f r o m  this CHECK program can be var ied  from 20 to 72 columns depending 
on requirements. Usually several  copies  of each reference a r e  obtained, one copy is held i n  the f i l e ,  
which lists a l l  t h e  information i n  order of accession numbers and the o the r  copies  a r e  used f o r  author 
index cards.  

6.5 Retr ieva l  of bibliographic information s to red  on computer 

A program has been w r i t t e n  f o r  r e t r i e v a l  of this s tored  bibliographic information. To do this 
A l i s t i n g  of this information is given a t  accession numbers are inse r t ed  a s  d a t a  i n t o  the prqgram. 

both t h e  t e l e type  terminal and a t  the  l i n e  p r i n t e r .  Again, as i n  the CHECK p r o g m  the width of t he  
print-out can be varied from 20 t o  72 columns. One of t h e  main uses  of this program is to g ive  a 
typewritten l ist  of the  f u l l  bibliographic d e t a i l s  of i n fomat ion  r e t r i eved  a s  the r e s u l t  of a perti- 
c u l a r  search c a r r i e d  out  using keywords. T h i s  g ives  a considerable  saving on typing and proof read- 
ing  e f f o r t ,  p a r t i c u l a r l y  i f  a l a rge  number of references has  t o  be sen t  t o  an enqui rer .  
very usefu l  f o r  providing a c u r r e n t  l ist  of accessions. 
t i o n  s to red  on the  computer. 

I t  is  a l s o  
Figure 3 shows a flow diagram of t h e  informa- 

Once this bibliographic information has been s to red  the re  a r e  obviously seve ra l  o t h e r  things t h a t  
it can be used fo r .  
i n t o  alphabetical order.  Th i s  would be used f o r  producing an author index f o r  a n d e r  of d o w n t s  
e.g. f o r  producing a year ly  index of t h e  cu r ren t  awareness bu l l e t in .  Another program has  been deve- 
loped f o r  author  searches  and for na tu ra l  language searching and this can be used f o r  producing KWIC 
indexes. I t  i s  our in ten t ion  t o  produce eventua l ly  a master copy of the cu r ren t  awareness b u l l e t i n  
from a computer pr in t -out  and t o  produce a comprehensive annual index of t he  hea t  trarrsfer and f l u i d  
flcw l i t e r a t u r e .  

A program has j u s t  been w r i t t e n  f o r  sor t ing  authors'names cr corpora te  au thors  

7. Conclusions 

Th i s  sys ten  f o r  the  handling and r e t r i e v a l  of specific information could be used equally we l l  by other 
To do this, hwever ,  some time and e f f o r t  groups provided t h a t  keywords a re  used t o  index t h e  l i t e r a t u r e .  

must be put as ide  f o r  indexing. 

The la rge  computer a t  Harwell is being used f o r  the rap id  r e t r i e v a l  of this in fonmt ion  and the  com- 
puter programs, ou t l ined  i n  t h i s  paper, have been wr i t t en  w i t h  e f f i c i ency  and c o s t s  as prime considerations.  
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Figure 1 The Acquisition of Material for HTFS Library 
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I Figure 2 The Processing of Documents 
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Figure 3 . Retrieval of Information using the Computer 
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SUMMARY 

The establishment within NATO of an international information analysis center on air pollution 
is proposed. 
involves multidisciplinary research and development efforts in all the industrialized societies of the 
world, would create a comprehensive base of knowledge that would be utilized by (1) research scientists 
of many nations to assure maximum effective contributions to solving air pollution problems and (2) by 
administrators and policy makers to make the major decisions that determine what research is to be done 
and how it is to be funded. In suggesting one method of establishing the information analysis center, 
its organization and the functions of its international staff are described. 

The application of information analysis concepts to this critical field, which increasingly 

SOMMAIRE 

On propose l'&ablissement dans 1'OTAN d'un centre international d'analyse de l'information 
sur la pollution de 1;air. 
critique, qui s'entraine de plus en plus, 17s efforts de la recherche et 1~ developpment 
multidisciplinaire dans toutes les societes industrialise/es du monde, creerait une base cornpre/hensive 
de la connaissance qui serait utilise'e par (1) les,savants de recherche de plusieurs nations pour 
assurer au maximum les vraies contributions pour resoudre les problzmes de la pollution de l'air, et 
(2)  par les administrateurs et les faiseurs de la politique pour faire le8 de/cisions majeures qui 
dgterminent quelle recherche va stre faite et coment on va la fonder. 
pour Ltablir le centre d'analyse de l'information, son organisation et les fonctions de son personnel 
international sont dgcrits. 

L'application des concepts de l'analyse de l'information 2 ce domain 

En sugge/rant une me/thode 
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PROPOSAL FOR AN INTERNATIONAL 
AIR POLLUTION INFORMATION ANALYSIS CENTER 

by 

John W. Murdock 
Battelle Memorial Institute 

Columbus Laboratories 
Columbus, Ohio U.S.A. 

August, 1970 

The opportunity is present to advance the state of the art in two areas of vital concern t o  
our international society: 

0 Information analysis centers as a mechanism of management to accomplish 
international multidisciplinary research, and 

Air pollution as a subject in need of extensive cooperative effort by 
member countries of NATO. 

As defined in a paper prepared for AGARD Lecture Series No. 44*, an analysis center is: 

"An organization directed toward the collection of technical information 
and data in a specific area of effort and its evaluation and filtering 
into a form of condensed data, sunrmaries, or state-of-the-art reports." 

I propose that an International Air Pollution Information Analysis Center (IAPIAC) be 
established within NATO. 
applied to the subject of air pollution for your consideration. 

In the following the concepts of information analysis center operations are 

Background 

When ever there exists worldwide activity involving considerable research and development 
effort in a critical mul'tidisciplinary topic, which is not significantly constrained by such factors 
as defense interest, there also exists a large quantity of internationally produced published literature 
and a number of specialized information services treating the literature. The body of primary published 
literature and the specialized secondary services that are established for its utilization operate 
essentially on a parochial basis. This parochialism compounds the problems of a researcher who must, 
if he is to make his maximum contribution, be able to ascertain who is doing what, and where. 
and policy makers are even more hampered than the researcher, for it is they who must make wise decisions 
on what research shall be done and how the funding for it is to be allocated. 

Administrators 

The situation is compounded even more.when one considers that, on an international basis, 
decisions must be made on many factors vital to effective air pollution research, such as 

Ambient air standards 

Emission standards 

Sampling and analytical methods 

Legal aspects 

Atmospheric reactions (particularly those occurring in one country 
caused by the pollutants from another) 

Economic losses 

Monitoring and measurements of the effects on plants, materials, 
animals, visibility, and health 

Planning and constructive restrictions involving international 
interactions. 

All of these produce enormous amounts of published and unpublished literature and a plethora of data, 
standards, and regulations. 

This situation is typical today in many fields and is an example of the "information explosion", 
a phrasing that could be looked upon simply as another cliche/ if it were not for the seriousness of the 
problem. The information analysis center provides the means of coping with this type of problem, and 
the number of centers is growing. 
explosion and can significantly improve the effectiveness of the decision-making process and thus the 
accomplishment of desired goals; in this case, an effective international clean air program. 

They are demonstrating that they can, in fact, overcome the information 

*G. S. Simpson, Jr. and J. W. Murdock, "Concept, Mission, and Operation of Scientific and Technical 
Information Analysis Centers," Paper prepared for AGARD Lecture Series No. 44 on Scientific and 
Technical Information, May 1970. 
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Essential Considerations 

It must be emphasized that the proposed analysis center is not a documentation exchange 
program. Rather, it is a more sophisticated operation, one involving, on a part-time basis, air 
pollution experts of the several participating nations. 
documentation services and computer data programs, but in a highly selective and decentralized manner. 

The center would use to advantage existing 

It would also establish for the use of all participating countries its own selective information 
collection, utilizing information and comunication systems designed to satisfy both national and inter- 
national interests. It would, for example, include a register of on-going research and development 
programs, air pollution laws and codes, a register of technologists and other key persons, and a referral 
service and network to specialized collections and data banks. It must be emphasized that these would 
all be auxiliary to the main function of the International Air Pollution Information Analysis Center -- 
namely, the analysis and compression of information necessary for the assurance of clean air. 

Program Obiectives 

The objective of this proposal is two-dimensional in that it develops the concept of information 
analysis centers on an international basis and at the same time provides assistance in solving one of 
the critical problems of our time -- the control of air pollution. 
IAPIAC would include the following: 

Some specific objectives of the 

To provide the AGARD management and representatives of member countries 
the opportunity to observe the operation of a meaningful international 
information analysis center. 

To become a pertinent entity in both assessing and advancing science and 
technology and be potentially profitable to each country participant so 
that the center could become a permanent resource. 

To have such a value to the society of nations as to engender requests 
from non-NATO countries when the international environment improves. 
It is obvious that air pollution is truly a world-wide problem. 

To be capable of eventually accepting non-NATO members. 

To provide an ongoing international information, data, and communication 
operation which would clearly demonstrate the need for required and 
justifiable international standards for both information dissemination 
and pollution control. 

To provide authoritative and timely products of technical value to 
each participant nation so that the benefits of international 
cooperation in information and pollution problems can be demonstrated 
and appreciated. 

To serve as a resource on the basis of which Policy Groups can identify 
problems and develop plans and policies to overcome the problems. 

To provide member countries information representative of world-wide 
R&D in all aspects of the control of air pollution. 

Caveat and Operational Considerations 

I have been continuously amazed during my almost twenty years of working with analysis centers 
at their tendency to become information programs instead of analysis programs. 
that contribute to this metamorphosis results from the actions of persons in policy positions, usually 
an echelon or two removed from the center, who make decisions of an organizational or funding nature 
that are based on a limited understanding of the mission of such a center. Analysis centers are as 
expensive to operate as other research programs, for professional staff of high standing must produce 
the products of the center. 
pollution should be the Director. 
and staff. 
manhours needed for the performance of high quality analyses. 
analysis center to remain in operation at a reduced budget as an information center minus the analysis 
function. 
laboratory research at the expense of the analysis center. The analysis center then assumes an 
information orientation, perhaps irreversibly. 

Some of the pressures 

In our proposed case, for example, an internationally known expert in air 
He should be supported by a highly competent information manager 

There would be a critical cost below which the Director could not obtain the professional 
It often is possible, however, for an 

During any period of economic stress, management decisions often favor retaining funds for 

Sometimes functional decisions made within the analysis center create an external impression 
that it is an information operation. This impression leads to an incr'easing number of information 
requests rather than analytic requests. 
reference lists, and collections of abstracts. 
the-art studies, technical responses to technical questions, economic studies, standards, trend reports, 
surveys, and other analytic activities in the form of letters, memoranda, substantive studies, conferences 
and seminars. 

The products from the center become such things as bibliographies, 
The products of an analysis center should be state-of- 
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Another crucial problem is the tendency to fragment an analysis center into two separate 
operations: 
budgets, one for each function, are established. 
become either a research project or an information project. 
information analysis is a blend of research and information can be deadly. 

one for analysis, and one for information. This separation can become so severe that two 
Then each new task started in the center tends to 

This split in the unifying concept that 

Because of these tendencies, it is important, if AGARD decides to implement an analysis center 
on air pollution, that essential concepts be delineated from the beginning. 
approach somewhat as follows. 
in NATO countries. 
countries of NATO re%ume$ of those persons having excellent standing in professions capable of or 
currently dealing with air pollution problems. 
the management team would then select one person from the candidates and offer him the Directorship of 
the proposed center on air pollution. 
to visit appropriate member countries to examine the status of existing activities in air pollution, 
determining both their informational and technical scope. One of the missions of the Director on these 
visits would be to identify information, communications, and computer staff, and subject specialists, 
who, while employed at their own laboratories or agencies, could participate in the center on a part 
time basis only. 
become their country's representatives for the information analysis center. 
center that information which, in their judgment, would be of most value to the center on air pollution, 
and they might, in turn, also represent the center's interests in the subject in their country. 
might also provide, in some cases, substantive studies on an as-called-for basis. These studies would 
normally be under contract to the center. 

I would suggest a start-up 
An interim management team would be formed that has an excellent stature 

This team, after working out its operational procedures, would request from member 

In cooperation with representatives from member countries 

Once appointed, the Director would then be provided the opportunity 

If it is agreeable to the host country and host organization, these individuals would 
They would transmit to the 

They 

The Director would also select the permanent in-line staff of the center for its headquarters 
operations. 
on air pollution problems so that the permanent staff would have competent persons nearby for consultation 
and substantive support, when needed. The permanent staff should include a small support staff including 
an assistant director €or the director, an information operations manager, and an operational information 
staff. The information staff would conduct the collection, storage and retrieval activities of the 
analysis center. At the request of the Director they would produce announcement bulletins, current 
awareness services, and other publications as needed to keep users aware of what is going on in air 
pollution work important to NATO countries. However, their most important function would be to assist 
those specialist assigned by the Director to do analytic studies. This assistance would consist of 
delivering to the expert the information he necessarily needs so that his analytical study can be done 
in a most expeditious and efficient manner. 

The headquarters should be located at an organization where considerable work is being done 

Finally, I would like to discuss the users of the center's facilities, for they contribute 
to the operations through their inputs and their questions to the center. 
an analysis center should become also a communications center for all those persons engaged in air 
pollution work, because of its overall viewpoint of research, standards, legislation, monitoring, etc. 
These persons should be encouraged to provide to the center inputs of what they judge to be the most 
significant work in the air pollution field. At the same time they should also direct their questions 
and identify their problems to the analysis center. From his position at the hub of this cross flow of 
information, questions, and problems, the Director can identify gaps that indicate where work is needed, 
commission studies to be done, call conferences in critical areas of concern, and order the circulation 
of information important to the solution of air pollution problems. 
center on air pollution would be a major step in helping NATO countries deal realistically with the 
problems. 
operations for the center to be contributing fully in all the phases described in this paper. 

When functioning properly, 

I am convinced that an analysis 

However, past experience indicates that it would take about five years from the beginning of 
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MARITIME FOUUTION 

R.P. Langston, B.Sc., F.R.I.C., F.Inst.Pet. 
Superintendent 

Admiralty Oil Laboratory 
Fairmile Cobham Surrey. 

When I first accepted the invitation to talk on the subject of Maritime Pollution I had not 
appreciated the context in which the matter was to be discussed. As Superintendent of the Admiralty Oil 
Laboratory, which is a Royal Navy Research and Development Establishment, I have been involved in 
providing laboratory support and technical advice when petroleum products have been the polluting agency 
and I shall only consider petroleum products, which are likely to produce the majority of pollution 
incidents, in my paper. Aowever, much of what is said may be equally applicable to other forms of 
pollution. 

My staff have been involved for many years in advising on and testing products used for bilge and 
tank cleaning, and clearing up minor dockyard spillages, and specifications for such cleaning agents 
existed and stocks were held in Royal Navy storage when the Torrey Canyon disaster took place. As soon as 
this disaster occurred help and advice was forthcoming from a multitude of sources as clearly shown in 
the various official reports produ e e ect 
Committee of the House of Commons 
Quoting from Sir 

were lacking in advice." 
with all the bits of information coming in from every corner of the Uobe: 
parts, from Tokyo and different parts of the United States: 
Government detergents or 'what-have-you' to deal with the oil. 
the practical role played by the Royal Navy was to some extent obscured. 

soon after the incident; in particular the report of the 
and the Committee of Scientists under Sir Solly Zuckerman ?23 

o ly Zuckerman's paper to the International Conference on Oil Pollution of the Sea in 
Rome October 1968 t3 3 : "It would be equally wrong to suppose that the Authorities in the United Kingdom 

Advice was available to such an extent that it was impossible in the end to deal 
people telephoned from distant 

many people wishing to sell the British 
In this welter of advice and investigation 

The stocks of dispersant* already available in Navy Depots were issued to help in the cleaning up 
operation and the Navy Contracts Department handled the purchase of the large amount of new dispersant 
materials needed to deal with the situation. One of the tasks of the Adrpiralty Oil Laboratory was to 
carry out laboratory assessment of the product 
effective products were selected. 
A.S.Huxley on "The Laboratory Examination of materials submitted for Treating the Torrey Canyon Oil Spill" 
shows the mass of information accumulated at this time but mention should also be made of the speed with 
which laboratory tests were carried out so that the information was available when it was needed. 
disaster such as the Torrey Canyon instils a sense of urgency into everyone and the staff at the Admiralty 
Oil Laboratory worked willingly over weekends and Public Holidays during this period. 

ffered to the Navy Contracts Department 80 that the most 
The reportq43produced by Messrs. C.E.Carpenter, L.F.Butcher and 

A 

Mr.W.E.L.Taylor, another member of my staff, spent a considerable period of time during the 
cleaning up operations on the beaches of Cornwall and w a s  
in that area. 
actual contact with the problem. 

t 
His report "Torrey Canyon Ekercise Mop Up'lt~covers practical experience obtained from 

ched to the Operational Headquarters set up 

The need for a better understanding of what takes place when oil products are spilt at sea was very 
soon recognised &d some aspects of this problem received the a 

Petroleum also have set up a committee with a number of Working Parties to study the various aspects and 
means of dealing with oil pollution. 
October 1970. 
explain w h y  many scientists who had no knowledge of petroleum matters felt they knew as much as those who 
have been in touch with petroleum problems for years. Only now are we beginning to have a clear idea of 
the conditions under which the water in oil emulsion %hocolate mousse" forms at sea* and which one of the 
various cleaning up techniques is likely to be most effective at a given stage in the history of an oil 

ntion of Oil Companies and others who 
presented their findings at an Institute of Petroleum Symposium tte soon after the event. The Institute of 

A progress report on this work is to be made at a Symposium on 16th 
hading these reports now shows how scant was our lmowledge at the time and this may 

spill. 

Various efforts have been made to arrange a controlled oil spill and to record the manner in which 
the oil spreads and the changes that take place in the composition of the o 1 layer and of the surrounding 
water. The Royal Navy organised such a spill in May 1970 and the report(7jon planning and operation of 
this exercise would give some idea of the type of information that people of many scientific disciplines 
were hoping to obtain to assist them predict the ultimte fate of oil spilt at sea and of the effect such 
oil spills had on the environment. 
organised this oil spill. 

&.Carpenter from AOL was a meniber of the group of scientist8 w h o  

Having given some information of my Establishment's background to the subject of Maritime Pollution, 
let us examine what information is needed when oil pollution occurs and the extent to which international 
co-operation is available and desirable. 

In the first place as you are no doubt all aware this is not the first International Qroup to discuse 
the subject of Maritime Pollution and many propods have been made and resolutions tabled regarding the 
desirability of having information on the subject internationally available. 

1967 is given in full as Appendix I and it shows all the areas where action, advice and agreement is 
desired: 

The Work Programme adopted by the Intergovernmental Maritime Consultative Organisation (1MCO)in May 

Item 11 covers the need to study as a matter or urgency procedures whereby States, regionally or 

*-. Mspersant is now being used bj most manufacturers in the U.K. to cover materials used to disperse 
floating oil, rather than the term detergent (in vogue at Torrey Canyon time) which is used for materials 
for washing up and laundry in the home. 

I 



6-2 

inter-regionally where applicable, can co-operate at short notice to provide manpower, supplies, equipment 
and scientific advice to deal with discharge of oil or other noxious hazardous substances, including 
consideration of the possibility of patrols to ascertain the extent of the discharge and the manner of 
treating it both on sea and land. 
following pre-arranged procedures designed to ensure that the relevant national, regional or inter- 
regional authorities are alerted as rapidly as possible. 

The desirability of the ships concerned, if involved in an accident, 

This item is full of subjects I would think suitable for the IIInformation Analyses Centre" approach. 
Also much that is needed to deal with an oil spill is available within the military resources of the 
N.A.T.O. countries, men, ships, scientific advice, support laboratories and ability to operate together 
in the field. What is almost certainly lacking is any one group or organisation that knows all the 
resources that are available. 

Regional co-operation between governments in cases of oil pollution in the North Sea was recognised 

The agreement intended to be complementary 
by the adoption in June 1968 by Belgium, Denmark, Federal Republic of Germany, France, Netherlands, 
Norway, Sweden and the United Kingdom of a draft agreement. 
to the work of IMCO calls for the countries to keep each other informed about their national OrganiSatiOM 
for dealing with oil pollution: 
giving assistance on this matter, about new ways in which oil pollution may be avoided or can effectively 
be dealt with. 
interchange of information, therefore there should be an excellent possibility of setting up a Maritime 
Pollution Analysis Centre, if as I think likely this meeting supports such a venture. 

about the competent authorities responsible for receiving reports and 

This agreement shows that the need has been recognised at Government level for an 

Let us look now in more detail at the procedure and requirements for dealing with an oil spill, 
this will indicate the sort of information that should be provided by each country to the Centre. 

Once a major pollution problem has occurred, speed i s  essential; a grounded ship can sometimes be 
refloated within a day or so of pounding but could start breaking up soon after; 
water can in certain circumstances be retained by and salvaged from booms placed around the m u m e  but 
once the oil has spread to a thin film over several square miles of water, treatment is more difficult 
and expensive in time and material. 
following lines :- 

oil escaping into 

Therefore the information requirements will be immediate and on the 

a) The identity of the Authority, probably a Minister or deputy who has the power to authorise 
action by both civilian and Service personnel to deal with the incident. 
within 1 mile of the shore the overall authority is the Ministry of Housing and Local Government. 
incidents outside the 1 mile limit the Board of "rade is the responsible authority and Operation6 are 
controlled from the Naval Maritime Headquarters at Plymouth or Rosyth. 

In the U.K. for incidents 
For 

b) Data on the availability of ships - tugs and salvage vessels; tankers and tank lighters; ship 
suitable for laying boom, spraying dispersant, and discharging sinking agents; 
fire boats. 

one way to do this in calm waters such as harbours and estuaries is to contain the oil in booms. There 
are basically 2 types of boom, those that simply contain the oil and secondly booms that absorb it, both 
types however are of little use with wqve heights over about 12 inches and/or water movement of over 
4 feet/sec. 
been considerable developments from do-it-yourself types for fishermen consisting of bundling up 
mat r al like straw in nets to sophisticated catamarans that can lay several milee of boom in an hour or 

Methods of siting boom in relation to water fl w have been subjects for research and suitable 
siting can considerably improve their efficiency.(1o7 Another basically type of boom device that should 
be included here is the bubble barrier. 

possibly dredgers and 

Ideally spilt oil should be salvaged and c) Information'on location and effectiveness of boom; 

Boom to contain oil have been available for many years but since Torrey Canyon there  ha^ 

SO. e91 

d) Data on suction devices. Once oil is contained in a boom it must be transferred to a tank of 
sorts - floating suctions or other devices are needed for this task. 
included floating hoses, pumps, and skimming devices which could include the specially designed equipped 
vessels for this type of oil recovery. 

When the water movement is too great for the use of booms, still the most 
likely procedure to get rid of the oil will be to spray it with dispersants and agitate so that the oil 
spreads as very small droplets into the water, in which state natural factors such as sun, oqgen, and 
bacteria can degrade it as quickly as possible. 
unfortunately in general the less toxic materials are less efficient and more expensive, therefore are 
only likely to be used near the shore. 
imposed both by specification and/or legislation. 

dispersing the oil into the water. 
developed by the Warren springs Laboratory at Stevenage. 

f) Data on sinking agents. 
treating the oil from the Torrey Canyon which reached the French coast. 
cheap and non-toxic, however special equipment is needed for even moderately efficient application, also 
it is not a suitable method where there are shellfish beds, where trawling takes place, or near a beach. 
One of the draw-backs in this procedure is that many of the materials do later release a proportion of 
the sunk oil. 

Equipment for scattering the sinking agents might also be included in the Bame section which will 
range from simple powder fire guns to ships like the Dutch dredger GEOPOTES VI1 fitted with treatment 

Also in this section might be 

e) Data on dispersants. 

,Materials could be grouped according to toxicity, 

However there may be control of toxicity through limitations 

Also in this section might be included spraying equipment for dispersants, and equipment for 
Recently the Ministry of TechnologJr have patented a cheap device 

The French authorities made considerable use of sinking agents in 
Materials used are generally 
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apparatus for dr dged-up sand and then pumps and spraying units to scatter the treated sand on to the 
floating oil.(I37 

Under this heading absorbing materiale will be the biggest 
group and range from straw?")and sawdust to foamed plastic. Several devices have been made using a 
continuous moving loop of plastic foam dipping into the floating oil, returning to a mangle device which 
squeezes the oil out into a container and then returning to the floating oil to absorb some more. 

materials to increase the rate of bio-degradation of the oil and materials to promote combustion of the 
Oil. 

authorities will need to know where the oil is likely to spread or come ashore, so information on tides, 
currents, prevailing winds eta. will be needed and could be pre-recorded for use in an emergency. 
However, as in most areas of Europe the weather on any specific day can only be predicted a day or so in 
advance, sources of up-to-date weather information are necessary. 
Channel, at Northwood, Middlesex, can provide a prediction service on the drift of an oil elick. 

treatment of any incident will depend on when and where it occurs. 
team for dealing with a pollution incident should include a pollution control officer, an ecologist, and 
fisheries officer. 
sanctuaries, breeding and migration areas, and also areas used for recreation, special industries and 
power station intakes. 

It has very rightly been said that if one could identify with 
certainty the source of each incident of marine pollution, in most cases a ship, the majority of oil 
pollution incidents would cease. 
list of laboratories equipped and experienced in carrying out fuel and crude oil analyses. 
at the present moment the Laboratory of the Government Chemist usually deals with samples that may lead to 
legal proceedings being taken. 

A considerable number of new rules and regulations come into force each year, and 
an increasing proportion of these relate to pollution. 
Others may be based on an international agreement qnd have to be ratified by a certain minimum number of 
governments before becoming international law. A modern super tanker costs several million pounds, so a 
country would need to be very sure of its rights before reaching a decision to destroy a stranded ship 
causing pollution, as was done to the Torrey Canyon, otherwise on top of the cost of clearing up the 
pollution would be added the cost of the ship. 

This ie a very wide field and perhaps because of the difficulties of 
assessine the effects of small concentrations of pollutants, often lead to disagreement between members of 
the medical, as well as between members of the scient'fi Oil itself is not considered a 
particularly toxic naterial, but speaking at AviemretlSF earlier this year, Dr.C.Tarzwel1 of the U.S. 
National Marine Water Quality Laboratory said that recent work in his laboratory indicated a build up of 
potentially dangerous degradation products of oil in fish. 

g) Data on miscellane U materials. 

Other materials that have been submitted are co-agulants so that the oil can be removed as lumps, 

h) Data on weather, conditions and water movements. When a pollution incident has occurred the 

The Commander in Chief, Allied Command 

The best means of treatment or perhaps in some cases non- i) Ecological and Industrial Information. 
It has been suggested that the ideal 

One needs to know the locations of fishing areas, including shell fish beds, bird 

j) Identification of Pollutants. 

I therefore think it would be well worth having readily available a 
In the U.K. 

k) Legal aspects. 
Some may be local and relate to one port area. 

1) Medical/toxic aspects. 

profession. 

(76) Other pollutants such as mercury, paralytic shell fish poisoning, and chlorinated hydrocarbons 
have been known and recognised for some time. 

Enough has been said to give an indication of the wife ranging types of materials and equipment 
available just for treating oil pollution and some of the factors to be considered in choosing the best 
means of dealing with any incident. When this information is expanded to take into account all forms of 
marine pollution, things that readily come to mind are sewage, the dumping of domestic and industrial 
waste including radio active materials and warlike stores, and the effluent of a wide variety of chemical 
processes, fit can be seen there must be a vast amount of information that could usefully be assembled in 
a Marine Pollution Information Analysis Centre so that any incident could be dealt with speedily. 

A few final thoughts - first and perhaps most'important, from what sources will information be 
accepted? 
chemical agents and recovery devices can produce masses of literature, reports, unsolicited testimonials 
etc. which frequently are not substantiated when practical tests are carried out. 
information should only be accepted from appropriate government sources. 
important would be arrangements for the frequent updating of information. 

From experience at the Admiralty Oil Laboratory at the time of Torrey Canyon, manufacturers of 

For this reason I feel 
Secondly and perhaps equally 

Some statisticians have predicted that a Torrey Canyon type incident is likely to occur every 10 
years. 
we can to promote the formation of a Maritime Pollution Analysis Centre that could provide the right 
information to enable the people concerned to deal with any type and any size of pollution incident both 
efficiently and with the minimum damage to the environment. 

If this is so we are a third of our way towards the next major incident - let us therefore do all 
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APPENDIX I 
Work Programme Adopted by the IMCO Council 8 May 1967 

In the light of the "Torrey Canyont1 disaster, and with a view to avoiding the hazards presented by 
the carriage of oil or other noxious or hazardous cargoes, it was agreed that IMCO should take the actions 
indicated below. 

Priority is to be given to those items which will develop means of preventing or alleviating the 
type of problem presented by the ItTorrey Canyontt disaster, but the final reeults of these studies will 
also indicate any matters which have general application to maritime safety. 

In assigning these matters for study, the Council makes clear that although many areas are to be 
studied no decisions have been made that specific action is or will be indicated in these areas. 

Where appropriate, these studies should be undertaken in consultation with other interested 
international agencies. 

To study BB a matter or urgency and to report on the following : 
The contribution which can be made towards maritime safety generally and the prevention of various 1. 

hazards involved in the carrying of oil or other noxious or hazardous cargoes by the establishment for 
all necessary classes of ships or sea lanes whether to be introduced by national governments, recommended 
by INCO, or, at a later stage, made mandatory by international agreement including, in the last case, the 
enforcement thereof. 
passage of large ships carrying such cargoes in certain areas or on certain routes and further to the 
contribution which might be made to the problem by guidance of ships from shore-based stations. 
amendments required to the International Regulations for Preventing Collisions at Sea may be taken into 
account. Consideration should also be given to the legal and financial aspects of all these problem. 

2. 
specified navigational aids in addition to those required by the International Convention for the Safety 
of Life at Sea, 1960, and should be required to use them within a specified distance of land and in high 
traffic density areas. 

3. 
installations and whether and how such vessels should be required to announce their expected time of 
arrival in such an area where they will be so guided or at the port of destination. 

4. 
in areas of high traffic density, should be subject to any restriction of speed, having regard to the 
manoeuvring capbiiities of the ship. 

5. 
and efficient functioning. 

6. The appropriateness of international formulation of standards for training and qualifications both 
of officers and crew on large ships and on ships carrying oil or other hazardous or noxious cargoes and 
in particular the training and qualifications required to use shipborne navigational equipment, 
consideration being given in the course of this work to the ques'tion of standardisation of licences 
required for masters, mates, chief engineers, and other ships' officers. 

7. 
behaviour of officers and crew. 

8. 
amended, or other dispositions made, so as to control the design, construction and equipment of ships 
carrying oil or other noxious or hazardous cargoes (or such ships above a certain size limit), with a 
view to limiting the risk of collision or stranding and with a view to avoiding or limiting the escape 
of oil or other dangeroue or noxious products in the event of such stranding or collision. 
should include consideration of constructional measures for reducing speed. 

9. 
hazardous products, with a view to any hazarde being charted and marked. 

Mariners, eto. 
10. 
density, with a view to the formulation of international standard8 or recommendations. 

11. 
notice to provide manpower, supplies, equipment and soientific advice to deal with discharge of oil or 
other nodous or hazardous substances, including consideration of the possibility of patrols to ascertain 
the extent of the discharge and the manner of treating it both on sea and land. The desirability of the 
ships concerned, if involved in an accident, following pre-arranged procedures designed to ensure that 
the relevant national, regional or inter-regional authorities are alerted as rapidly as possible. 

12. 
Conference on Prevention of Pollution of the Sea by Oil, 1962, research and exchange of information 
particularly into the following aspects of pollution: 

procedures. 

Consideration should elso be given to the value of prohibiting completely the 

Possible 

Whether ships carrying oil or other noxious or hazardous cargoes should be required to have 

Whether movement of ships within a specified distance of land should be guided by shore radio 

Whether ships, and more particularly large ships, when within a specified distance from land, and 

The desirability of periodic testing of shipborne navigational equipment so as to ensure its proper 

The conditione which should govern the use of the automatic pilot and the effect of its use on the 

Whether Chapter I1 of the International Convention for the Safety of Life at Sea, 1960, ahodd be 

This study 

The routes or sea lanes used by, or established for, large ships carrying oil or other noxious or 

Meaaures to eneure that the ships concerned oarry adequate charts, sailing directions, Notices to 

The need to reinforce the look-out systems, particularly at night or in areas of high traffic 

Procedures whereby States, regionally or inter-regionally where applicable, can co-operate at short 
I 

Continuation and intensification, in accordance with Resolutions 12, 13 and 14 of the International 

(a) Prevention of such pollution by mechanical or scientific devices or by development of new 
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(b) Methods of destroying the polluting agent without damage to flora and farrna. 

The research should cover polluting agents other than oil if liable to be discharged from ships. 

13. Whether the International Convention for the Prevention of Pollution of the Sea by O i l ,  1954, ae 
amended, requires amendment as regards detection of deliberate pollution and the enforcement of penalties 
therefore. 

14. Tu what extent it would be possible to meet the wishes of a State which has been affected by a 
casualty to a ship not under its flag to take part in any official enquiry into that casuelty. 

15. The extent to which a State directly threatened or affected by a casualty which takes place outside 
its territorial sea can, or should be enabled to, take measures to protect its coastline, harbours, 
territorial sea or amenities, even when such measures may affect the interests of ship+wners, salvage 
companies and insurers and even of a flag government. 

16. 
the owner or operator of a ship or the owner of the cargo (jointly or severally) for damage caused to 
third parties by accidents suffered by the ship involving the discharge of persistent oils or other 
noxious or hazardous substances and in particular whether it would not be advisable: 

All questions relating to the nature (whether absolute or not), extent and amount of liability of 

(a) to make some form of insurance of the liability compulsory, 

(b) to make arrangements to enable governments and injured parties to be compensated for the damage 
due to the casualty and the costs incurred in combating pollution in the sea and cleaning polluted 
property. 

17. 
other flags within the territorial waters of States. 

18. 
the efficacy of the measures adopted by the Organisation with a view to strengthening the safety of 
navigation and obviating the danger of pollution. 

Definition of the conditions governing the access and employment of seaborne salvage equipment of 

Ihe powers of surveillance and control which should be entrusted to coastal States in order to ensure 



SUMMING-UP OF THE SPECIALIST MEETING 

Harry L. R. Hinkley 

Head of Naval S c i e n t i f i c  and Technical Information Centre 
United Kingdom 

M r .  Chairman, Ladies and Gentlemen, I must f i r s t  of a l l  admit t h a t ,  i n  a l l  p robab i l i t y ,  I have the  
advantage of many present  here  to-day i n  t h a t  I have had t h e  opportunity of s i g h t i n g  the  var ious papers 
before  t h e i r  a c t u a l  presentat ion.  
coverage of t h e i r  t op ic s  the  authors ,  a s  might be expected, have been extremely thorough indeed. 
su re  t h a t  you w i l l  a l l  agree with me t h a t  t h e  Speakers a r e  t o  be congratulated,  no t  only upon t h e  content 
of t h e i r  individual  papers,  but  a l s o  i n  t h e  manner of t h e i r  presentat ion.  I think i t  is  t r u e  t o  say t h a t  
t h i s  i s  the f i r s t  occasion, i n  Europe a t  l e a s t ,  t h a t  t h i s  sub jec t  has  been given such a wide a i r ing .  

I can a s su re  you t h a t  r a t h e r  than omit any s a l i e n t  points  i n  the 
I a m  

We have had an unique opportunity to-day t o  experience what is i n  e f f e c t  an example of t he  t a sks  of 
an Information Analysis Centre,  inasmuch as  the theme has been confined t o  one p a r t i c u l a r  sub jec t ,  papers 
have been presented by s p e c i a l i s t s  i n  t h a t  sub jec t  and t h e i r  content has provided us with the "state-of- 
the-art ' '  . 

Messrs Simpson and Murdock have set the  f a c t s  very thoroughly before  us by present ing the  problem 
posed by the continuing world wide p r o l i f e r a t i o n  of s c i e n t i f i c  and t echn ica l  information, together  with 
proven ideas  f o r  i t s  solut ion.  
S t a t e s  have got  off  t h e  ground. 

Once again,  a s  i n  t h e  case of t h e i r  s a t e l l i t e  and w o n  probes,  the United 

Un t i l  such time a s  a machine i s  produced t o  accept t he  p r in t ed  word a t  one end, s o r t  and throw out 
worthless  o r  dup l i ca t e  m a t t e r  a t  t he  o the r ,  w h i l s t  r e t a i n i n g  t h a t  which is  o r i g i n a l  and worthwhile, t h e  
information s c i e n t i s t  w i l l  have t o  use every weapon i n  h i s  armoury t o  e x t r a c t  r e l i a b l e  and relevant  
information f o r  t he  customer. 

The Information Analysis Centre is  obviously one means of overcoming the  problem posed by the world 
output of information bu t ,  our a t t e n t i o n  has been drawn t o  the  high c a l i b r e  of s t a f f  required and t o  the 
f i n a n c i a l  out lay which one can imagine could wel l  be p r o h i b i t i v e  i n  some countr ies .  Is t he re  no t  here  a 
poss ib l e  opportunity f o r  f u r t h e r  i n t e rna t iona l  col laborat ion? 
the  var ious information se rv ices  d e t a i l e d  i n  the  f i r s t  paper,  a l b e i t ,  i n  a small  way and our exchange 
arrangements a r e  gradual ly  improving. It requires  l i t t l e  imagination t o  v i s u a l i z e  an extension of 
e x i s t i n g  co l l abora t ion ,  r e s u l t i n g ,  i n  years  t o  come, i n  t h e  s e t t i n g  up of i n t e r n a t i o n a l  information 
analysis  centres  t o  cover those f i e l d s  of mutual i n t e r e s t  and meeting most, i f  not  a l l ,  the  requirements 
recommended by Messrs Simpson and Murdock. From l i t t l e  apples b i g  apples grow, and t h i s  l a s t  20 years  
has a l ready seen considerable  improvement i n  in t e rna t iona l  co l l abora t ion ,  p a r t i c u l a r l y  wi th in  the NATO 
a l l i ance .  

Most of us i n  Europe a t  l e a s t  a r e  operat ing 

Inc iden ta l ly ,  i f  information ana lys i s  cen t r e s  were s t a f f e d  a s  depicted i n  Figure 19 of t h i s  paper 
t he re  would perhaps be no lack of e n t r a n t s  i n t o  the  f i e l d  of information science.  

Madam Roeper's paper on a Documentation Centre working i n  a spec ia l i zed  f i e l d  once again confirms the 
organizat ion,  methods and procedures which have become i n t e r n a t i o n a l l y  accepted, and fu r the r  supports the 
need t o  mechanize and computerize information even i n  medium s i z e d  organizat ions,  desp i t e  any g r e a t  savings 
i n  f i n a n c i a l  out lay.  
l a r g e r  concerns b u t  these l a t t e r  can a l s o  de r ive  considerable b e n e f i t  from the  somewhat smaller but  wel l  
organized and compatible cen t r e s  concentrat ing on w e l l  defined areas.  

I am s u r e  we a l l  agree t h a t  such cen t r e s  a r e  bound t o  lean very heavi ly  upon the  

A s  a u se r  of t he  Heat Transfer  and F lu id  Flow Information Analysis Centre operat ing o u t  of Harwell 
I can confirm the  worth of t h e i r  somewhat cos t ly  subsc r ip t ion  information service.  

There is a tendency however, on t h e  p a r t  of some information cen t r e s  t o  supplement t h e i r  "state-of- 
the-art" s e rv i ces  with a current  awareness se rv i ce  which merely draws a t t e n t i o n  t o  the  exis tence of 
copious new information i n  a p a r t i c u l a r  f i e l d .  
user who is then l e f t  t o  h i s  own devices t o  s o r t  t h e  wheat from the chaff and f i n a l l y  t o  s i g h t  the 
o r i g i n a l  work i n  which he i s  r e a l l y  in t e re s t ed .  
and t h i s  I f e e l ,  i s  where the  use of second generation microfiche could be economically employed i n  
support  of an IAC's cu r ren t  awareness service.  

This on i t s  own can be a source of f r u s t r a t i o n  t o  the  

One must always consider the feedback t o  any new se rv ice  

A f u r t h e r  thought which a r i s e s  from t h i s  and the  previous paper is  the e s s e n t i a l  requirement which 
cannot be over s t r e s s e d ,  f o r  comprehensive p r o f i l e s  of user  i n t e r e s t s  t o  ensure both e f f e c t i v e  d i r e c t i o n  
of information and a reduct ion i n  t i m e  and e f f o r t  by both the  information s t a f f  and the  user.  

The f i r s t  t h ree  papers presented covered the  acknowledged need f o r  IACs and desc r ip t ions  of some of 
t he  important areas  i n  which t h i s  development has a l ready been ca r r i ed  success fu l ly  t o  f r u i t i o n .  The 
f i n a l  papers on Air and Marine Po l lu t ion  have both highl ighted i n  a fo rce fu l  way the universal  need f o r  
information ana lys i s  cen t r e s  i n  these p a r t i c u l a r  f i e l d s ,  t he  i n s t i t u t i o n  of which could not  only be of 
b e n e f i t  t o  t he  NATO All iance bu t  a l s o  t o  the  r e s t  of t he  world. 
Year, t he  choice of these two topics  i s  p a r t i c u l a r l y  appropriate  a t  t h i s  time, though whether t he  s e t t i n g  
up of IACs i n  these areas  should be  a NATO o r  even an United Nation o r  IMCO r e spons ib i l i t y  i s  a debatable 
point .  

Bearing i n  mind 1970 is  Conservation 

So o f t e n  a t  meetings of individuals  working i n  the  information f i e l d  t h e  user  element is  no t  always 
d i r e c t l y  involved bu t  to-day we have been fo r tuna te  i n  having a paper presented by M r .  Carpenter which 
i f  t h e  Author, M r .  Langston, w i l l  forgive the expression, comes s t r a i g h t  from the horses mouth. Here we 
a r e  presented with the f a c t s  and a p l ea  f o r  a s s i s t ance  from a s c i e n t i s t ,  an acknowledged world au tho r i ty  
i n  h i s  f i e l d .  



I n  the  case of marine po l lu t ion  the  European maritime na t ions  a r e ,  as  we have heard already i n  c lose  
contact  and with the  advent of the one mi l l i on  ton tanker  which i s  now a t  t h e  design s t a g e ,  t he re  w i l l  be 
an even g r e a t e r  urgency i n  the  need f o r  t he  exchange of v i t a l  information should the re  unfortunately be a 
r e p e t i t i o n  on the  s c a l e  of t he  Torrey Canyon d i s a s t e r .  Each of us here  to-day can suggest o t h e r  a reas  i n  
which the re  i s  a v i t a l  need f o r  t he  s e t t i n g  up of information ana lys i s  cen t r e s  but  t he  decis ions whether 
o r  not  t o  do so must l i e  with our adminis t ra tors ,  from both n a t i o n a l  and i n t e r n a t i o n a l  considerat ion of 
t he  user requirements. 

I should l i k e  t o  thank you M r .  Chairman f o r  t he  opportuni ty  of adding my two-pennyworth t o  to-days 
de l ibe ra t ions  and t o  say  t h a t  i f  t he  merit of t h i s  meeting is t o  be judged by the  highly s t imu la t ing  
discussions which have r e su l t ed  from the  p re sen ta t ion  of t h e  papers then you and the  Panel a r e  a l s o  t o  be 
congratulated upon i ts  success.  

I am c e r t a i n  t h a t  a l l  gathered here  w i l l  wish m e  t o  express t h e i r  g ra t i t ude  f o r  the opportuni ty  of 
a t tending a most informative Conference. 
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