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Faraday Advisory Lditor: M. Levison, 
University of London 

Soviet Editor: V. I. Siforov 

An outstanding publication of rnteresl to re- 
searchers in a l l  fields concerned with the R & D of com- 
munications systems. Contents include statistrcal infor- 
mation theory; codrng theory and techniques; noisy 
channels; error detection and correction: signal 6etec- 
tion, extraclion and  analysis; analysis of communications 
networks; optimal processing and routing; toprcs in the 
theory of random processes; and bionics. 

Prof. V. I. Siforov is well known for his research 
contributions i n  radioelectronics, signal detection and 
analysis, and the design of advanced communications sys- 
tems. Among the notable members of the editorial board 
are Prof. M. A. Gavrilov of the Institute of Automation and 
Remote Control of the USSR Academy of Sciences, and 
Acad. A. N. Kolmogorov, Dean of the Mathematics and 
Mechanics Faculty a t  Moscow University and Chairman of 
the International Association on the Use of Statistics i n  
the Physical Sciences. Kolmogorov has won both the Lenin 
and Stalin Prizes for research on the theory of functions of 
a real variable, and he also has recently developed a major 
modification of the theory of information which introduces 
an algorithmic approach employing recurslve functions. 
Other members of this distinguished board include 0. S. 
Tsybakov, R. L. Dobrushin, and M. S. Pinsker who have 
specialized in  coding theory and problems of error detec- 
t ion and correction; L. M. Fink and V. N. Roginskii who have 
contributed significantly i n  the area of complex signals; 
M. L. Tsetlin who is renowned for his work i n  game theory; 
as well as such well-known researchers in  large.scale in- 
formation and communications systems as 0. B. Lupanov. 
V. A. Uspenskii and A. M. Yaglom. 

Sample contents include: Three Approaches to a Quantitative Deli- 
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Annual subscription (4 issues): $100.00 
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Selected articles from 
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Faraday Advisory Editor: I. Cohan, 
Polytechnic lnst~tute ol Broohlyn 

Soviet Editor: A. I. Mikhailov 

Focuses on experrmental methods of analyzing, 
translatrng, encoding. searching and correialrng scien- 
tific and technrcai rnformafron. Covers problems rn the 
development of rnformatron languages, ciassrficalion and 
rndexing, and autornatrc anaiysrs of texts Describes new 
prolects in automatic documenlatron, mechanical trans- 
lation, mathemat~cal  Iingurstrcs and rnformatron retrieval. 

Academician Mikhailov, Director of the USSR In- 
st i tute of Scientific and Technical lnformation (VINITI), is 
acknowledged to be one of the world's most eminent 
authorities i n  the theory and design of information sys. 
tems. VlNlTl employs over 4,000 specialists and has been 
involved in  countless research projects relating to the 
theory, methodology and automation of sc~entif lc and 
technical documentation. Such leading mathematical II~. 
guists as Yu. A Shreider, G. E. Vleduts and I. A. Mel'chuk 
have directed Indepth research dealing w ~ t h  problems of 
generative.transformat~onal grammar, semantlc analysis 
and synthesis, syntactic and morphological analysis and 
natural-language to information-language conversion. Un- 
der the guidance of Prof. D. A. Bochvar, one of the most 
outstanding Soviet specialists in  the field of mathematical 
logic, a special'Semiotics Dlvision was created at the In- 
stitute to conduct research i n  information analysis, logical 
semantics, structural linguistics and other disciplines 
which are designed to make available to the new science 
of informatics the exact methods currently employed to  
create automated mformation systems. 
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Here's neat, low-cost, attractive stor- 
age for library periodicals, other "dif- 
ficult" materials such as newspapers, 
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promote order to save f~ l ing and find- 
ing time; make more efficient use of 
shelf space. Many styles, sizes. See 
them and 5,000 more library items in 
our new catalog. 

Library, AV 
and Books 
Catalog 
Over 5,000 inter- 
esting library 
items in one big, 
colorful, complete 
catalog. Select from 29 different book 
trucks, 27 library tapes, 8 styles of 
shelf-files, book returns, wood or steel 
card cabinets, self-adhesive book pock- 
ets, paperbacks,,etc., etc. Your funds 
can buy more r f  you have a copy. 
Write - THE HIGHSMITH CO., INC., 
Fort Atkinson. Wisconsin 53538. 

ENGINEERING INDEX, INC. 
345 East 47th Street. New York. N. Y. 10017 
Phone 212 - 752-6800. Ext. 711 

p the 
torget- you-not 
su bscri~tio-n 

service! 
That's just another name 

for our popular "till forbidden" 
service - automatic annual re- 
newal o f  your subscript ions. 
F. W. Faxon is the only fully auto- 
mated library subscription agency 
in  the world, and now you can put 
our IBM 360140 computer to work 
for you - to assure the prompt, 
accurate, efficient handling of 
your subscriptions. 

Send for our descriptive 
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we came up with a great idea 
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chemical Itterature." 
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iru. I always r r r o n ~ m r n d  Research Books  
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n o r o t h y  E. Hart, L i b r a r i a n  
M a i n  R b D L ~ b r a r y  
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EXCERPTA MEDICA 
announces 

5 new abstract journals 

OCCUPATIONAL HEALTH AND 
INDUSTRIAL MEDICINE 

4.000 abstracts a year 
Abstracts will be classified under the fol- 
lowing main headings: 

General aspects, Legislation, Insurance, 
Medical examination, Labor, sex and 
age, Working time, leisure activities, 
Ergonomics, Work load, Microecology, 
Physical mesoecology, Chemical meso- 
ecology, Macroecology, Skin, Respira- 
tory tract, Infections and toxins, Car- 
cinogens, Labor and morbidity, Absen- 
teeism, Labor and nutrition, Mental 
health, Accidents, Disabled, revalida- 
tion, Medical treatment 

First issue, Vol. 1, No. 1, Jan. 1971 
Price: $52.50 postpaid 

HEALTH ECONOMICS 
2,500 abstracts a year 

Abstracts will be classified under the fol- 
lowing main headings: 

General aspects, Financial aspects of 
health care, Functioning of health serv- 
ices, Medical research, Teaching and 
training, Preventive health services, 
Health education and counseling, Con- 
sumption and costs of drugs, Environ- 
mental hygiene 

First issue, Vol. 1, No. 1, Jan. 1971 
Price: $36.75 postpaid 

EPILEPSY 
3,000 abstracts a year 

Abstracts will be classified under the fol- 
lowing main headings: 

General aspects, Basic sciences, Sei- 
zures, Etiology, Genetics, Systematic 
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aids, Psychological, sociological and 
epidemiological aspects, Treatment 

First issue, Vol. 1, No. 1, Jan. 1971 
Price: $15.00 postpaid 

GASTROENTEROLOGY 
3,000 abstracts a year 

Abstracts will be classified under the fol- 
lowing main headings: 

General aspects, Morphology, Physiol- 
ogy, Diagnostic procedures, Gastroin- 
testinal diseases, Gastrointestinal in- 
fections, Liver and biliary system, Pan- 
creas 

First issue, Vol. 1, No. 1, April 1971 
Price: $31.50 postpaid 

VIROLOGY 
6,000 abstracts a year 

Abstracts will be classified under the fol- 
lowing main headings: 

General aspects, Classification, taxon- 
omy, identification, Epidemiology, Phys- 
iology, Biochemistry, genetics, Serology, 
immunology, hypersensitivity, Vaccines, 
sera, Interferon, Antiviral drugs, Tech- 
niques, Isolation, cultivation, RNA virus, 
DNA virus, Miscellaneous viruses, Bac- 
teriophages 

First issue, Vol. 1, No. 1, April 1971 
Price: $47.25 postpaid 

EXCERPTA MEDICA 
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Overcoming the Frigidity of Special Librarians 

Patrick R. Penland 

Graduate School of Library and Information Sciences, 
University of Pittsburgh, Pittsburgh, Pa. 15213 

In  striving for effective information 
handling techniques, traditional special 
librarians have neglected factors of rele- 
vance that would transform information 
into meaning. A general theory and tax- 
onomy of human communication is dis- 
cussed within which the information 
handling propensities of the special li- 
brarian can be evaluated for relevance to 

the axioms of library and information 
science. A theoretical position is devel- 
oped out of the social function of library 
and information science while the tax- 
onomy is related to library situations or 
conditions (intra-, inter-, and audience- 
communication) within which communi- 
cation occurs. 

IT MAY at first appear unusual to em- 
ploy sexual terminology for a profes- 
sional paper. But now that sex has be- 
come a spectator sport ( T i m e ,  Jul l l ,  
1969), it is obvious that mores are chang- 
ing. 

Even though mores are changing, it is 
not so obvious that the special librarian 
sees any need for change. "Putting 
Knowledge to Work" has long been a 
motto of SLA. T h e  emphasis upon 
knowledge and information manipula- 
tion to the exclusion of communicative 
values has, however, some unfortunate 
implications. This attitude is character- 
ized in the statement of one special li- 
brarian, "I have never had a patron in 
my library who did not know exactly 
what he wanted." 

This rigid, or  shall I say frigid, atti- 
tude is not uncommon among special li- 
brarians. Consequently, it waq a surpris- 
ing experience, and agreeably so, to see a 
recent article in Special Libmries which 

JANUARY 1971 

calls attention to the total frame of ref- 
erence with in  which the patron is im- 
mersed (I). The  author makes the point 
that the library is a process, and not 
necessarily a place at all. 

Hut all is not well in the house of spe- 
cial librarianship. Many voices are heard 
tcxlay which declare library service to be 
irrelevant. From above, funding bodies 
use it  as a rationale for curtailing bud- 
gets. From below, elements in the emerg- 
ing neighborhood pressure the .library 
into advocacy programs. Not long ago, 
White (2) put the matter rather bluntly 
for special librarians. He maintains that 
there is real competition tatkly in the 
information business; unless special li- 
brarians communicate better with ad- 
ministrators and others,. they will finish 
their clays as managers of stoc.krooms. 

In the face of such criticism, special 
librarians at least remain incho;~te. hTo 
theory o f  communicatior~ is intellectw 
ally con~patible with special library ob- 



jectives, except the shibboleth, "Putting 
Knowledge to Work." While this state- 
ment may exhibit an appropriate orien- 
tation to service, still their message de- 
sign and transmission are based upon a 
linear, traditional model of communica- 
tion. Special librarians operate as if 
meaning could leap out from the source 
with one linear scan whether by read- 
ing, viewing or listening. 

Indeed, if I were to ask for a definition 
of communication. I would not be sur- 
prised if every readel of this paper were 
to emphasize aspects of message design 
and transmission. Librarians are notori- 
ously credulo~ls of charisma. If only we 
can obtain a d ~ n a m i c  speaker, with a 
lively humorous tinge to his message, 
communication will obviously occur. 
The  word "frigidity" in the title is in- 
tended as a wry comment on the power 
of charisma and of verbiage. 

Linear vs. Cybernetic Model of 
Communication 

I t  is not surprising that special librar- 
ians have such attitudes since they are 
based on a linear model of communica- 
tion whose component theories stretch 
from Artistotle's Rhe to~ ic  to Shannon 
and beyond. Even today, there are a 
good number of theories of communica- 
tion being proposed which base their 
approach on the usual elements of 
sender, sequential message design, and 
receiver, regardless of whether the char- 
acteristics being studied are psychologi- 
cal, sociological or engineering. 

The  linear, or marksmanship, model of 
communication is, of course, useful for 
descriptive studies. A great deal of com- 
munication research has explicated the 
five \V's of Lasswell's famous formula- 
tion, "Who says what, to  whom, in what 
channel with what effect." This kind of 
research is not wasted, because it  has 
made a considerable contribution to the 
~ i c h  synthesis of the cybernetic model of 
communication which includes in its 
gestalt the entire range of human ac- 
tikity and man-machine interface. The  
systems or cybernetic approach to knowl- 
edge and the professions makes it  pos- 

sible, as Ross Ashby (3) says, for a per- 
son to contact and enter the communica- 
tion network at any point, and move to 
any other point in any direction he may 
choose. 

The  cybernetic model as developed by 
Wiener (4) in electronics and by Cannon 
(5) in biology is more productive than 
the linear model for both integrative 
and analytical purposes. I n  the general 
cybernetic model, information is the in- 
put stimulus that "surprises" (Shannon) 
or modulates (Wiener) the perceptual 
apparatus of an adaptive control organ- 
ism or  mechanism. The  perceived infor- 
mation is processed (interpreted) by the 
interpreter or governor within the adap- 
tive control organism and some reaction 
occurs. When evident, the reaction ap- 
pears as behavioral output which is fed 
back to the perceptual apparatus of the 
organism and/or to the parameter(s) 
which stimulated the original imputed 
information surprise. A simplified dia- 
gram of the cybernetic model is shown 
in Figure 1. 

The  cybernetic model of communica- 
tion has immediate implications for the 
library and information profession in 
two areas: counseling versus retrieval, 
and in message design (that is, communi- 
cations producing situations). Both areas 
are significant to special librarians: I) 
for an understanding of the difference 
between communication and informa- 
tion, and 2) to acquire and organize 
knowledge spaces where information sur- 
prises can occur. 

The  special librarian may protest that 
he is neither a counselor nor a media ex- 
pert preparing and transmitting mes- 
sages to audiences. This may be so, but 
unless the special librarian understands 
the function of these two professional 
emphases, he is in danger of becoming 
a manager of a stockroom where no one 
enters who does not know exactly what 
he wants. In  such instances, a simple 
reading scan of a text is sufficient to 
transmit meaning. 

Over 300 years ago, John Dury, the 
English librarian, made the point that 
librarians should write le t te~ s to special- 
ists to try to motivate them "to beat out 
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Figure 1. Simplified Cybernetic Model of Communication 

new matters in the sciences," that is, to 
create new knowledge and publish find- 
ings where there was none previously. 
The  purpose of this paper is to focus on 
the cybernetic model of communication 
and its component theories and demon- 
strate not only that it will help librarians 
meet the objectives Dury had, but also 
that the academic clisciplines and the 
professions can be drawn together into 
a symbiotic system. 

Special Librarian as Counselor 

It has always been curious to me why 
special librarians are so enamored of the 
phrase "Putting Knowledge to Work." 

All librarians (lo that, ant1 some with 
even greater human effectiveness than 
special librarians. It seems to me that 
John Dury's objective is inore relevant 
to their role as co-creutors of human 
knowledge. As a specialist in his subject 
discipline, the special librarian speaks 
with authority ant1 will be listened to 
when suggesting areas of needed re- 
search. 1 realize that there is a tonsitl- 
erable factor of negotiation here-com- 
pany priority, personal interest, etc. 

My purpose is not to question the ap- 
propriateness of the function of the spe- 
cial librarian, but rather to call atten- 
tion to it in context, to 1-eali~e what is 
being: omitted ~d l i ch  by the model of 



communication used for analytic pur- 
pose, the cybernetic model, posits that 
counseling and information retrieval are 
two sides of the same coin. T o  argue 
otherwise would be to fall into the error 
of the flow chart school of reference 
work which has worked for formal order 
in the retrieval process. 

My comment to this is: if information 
work can be flow charted, then the ref- 
erence librarian's job is either elimi- 
nated or reduced to that of a button- 
pusher. All meaningful negotiation is 
eliminated, ancl to eliminate negotiation 
would remoLre all cognitive Hexibility. 
Perhaps you too, along with our librar- 
ian commentator, have never had a pa- 
tron who did not know exactly what he 
wanted. If so, you are missing half the 
fun of being a librarian and as such are 
tending towards frigidity. 

If on the other hand, the special li- 
brarian is interested in a transactional 
approach to meaning, it will be found 
that Figure 1 exhibits significant differ- - 

ences among cognitive development, cog- 
nitive flexibility and cognitive transmis- 
sion. In  the cybe~netic model, informa- 
tion is processed by the adaptive control 
organism. Oltt of the continuous stream 
ot stimuli which iml>inge on the adap- 
tive contiol oiganlsm, some stimuli are 
gilen attention on the basis of the in- 
formation they contain and interpreted 
in light of pieferences and concepts al- 
~eatly available within the biological 
specimen. 

However, if the individual does not 
posxss the requisite cognitive structure 
or conceptual store due to lack of educa- 
tion, beca~tse he finds himself searching 
in a new specialty, or for any other rea- 
son, counseling is needed to assist that - 

individual to organize unresolved ex- 
periences and to tle\,elop symbols about 
them before he can interrogate the 
knowledge store. As understanding 
about his life experiences develops and 
as  cognitive flexibility occurs, then and 
only then can knowledge spaces be in- 
terrogated t h r o ~ ~ g h  information retrieval. 
Once information is retrieved, the intli- 
L-itlual can then Inore readily organize 
observations ant1 judgments into sus- 

tained discourse units and thus transmit 
his cognition to an audience. 

Achieving Order from Disorder 

In processing information, adaptive 
control organisms reduce entropy. Each 
profession has been established by so- 
ciety to help individuals, groups and 
communities to overcome disorder. Each 
profession works to achieve intraper- 
sonal, interpersonal and social order by 
means of particular communicative de- 
vices. ~ i b r a r v  science has its own ~rofes -  
sional means for achieving its social pur- 
poses as exhibited in Table l. 

Traditionally, the disciplines were 
cledicated exclusively to the creation of 
new basic knowledge without regard, for 
example, to the possible surprise value 
of the information in problem solving. 
Individual researchers in the discidines 
may still create knowledge for its own 
sake, but the discipline as a whole will 
become more soc-iallv res~onsive and 
profit as a discipline from a more inte- 
grated and symbiotic relationship with 
Ehe professio&. On the other hand, the 
professions were organized to achieve 
some social purpose. Existing knowledge 
was communicated in such a way that 
information would reduce personal and 
social entropy. With the systems ap- 
proach based on the cybernetic model, 
the professions can now serve as watclz- 
men- (that is, Dury's point) for knowl- 
edge lacunae and recommend to the dis- 
ciplines the creation of new knowledge 
whose information will reduce entropy 
in anticipated areas of social concern. 

There are, no  doubt, as many cases of 
disorder or  entropy as the plethora of 
perceptions of every individual in every 
culture. However, for the purposes of 
categorization and analysis, many writers 
have posited three major areas in which 
entropy is continuously present. For con- 
venience, the codification oE Hall (6 )  
may serve as a summary. He has listed 
these areas as informal (personal), formal 

wonrnen- (social) and technological (en\ '  
tal). Hall discusses the achievement of 
order in each of these. The  three areas 
constitute the overriding concerns of any 



DISORDER I ORDER 

-- - 

Theory lacunae I 
lacunae Promote theory construction, research, I publishing and compendia writing in: 

of education 

Sciences Social Sciences Humanitlet 

I Promote education: elementary, second- 
ary, college, liberal education 

Promote consul tation 

Motivate to participate through the 
mass and other media 

1 Social 
disorder 

Table 1. Elements of a Communication-Producing Profession 

Promote social order, institutions, 
agencies, organizations, informal 
groups 

culture in reducing entropy and thus be- 
come the source of purposes or objectives 
for any society to achieve. They serve in 
this discussion as the vertical column of 
the matrix in Table 2. 

The  horizontal row of the matrix 
stems from a situation-producing theory 
of communication for the professions 
which exists in prototype. According to 
Dickoff (7), each profession is aware of 
some state(s) of disorder, social or  per- 
sonal, which it endeavors to overcome. 
In addition, each profession employs a 
set of control devices, or professional 
methods peculiar to it, to bring order 
out  of confusion. In other words, the 
profession in some way helps people, 
groups and communities achieve nega- 
tive entropy. 

Employing communications situations 
and entropy reducing systems of aware- 
ness as the two dimensions of a matrix, 
the plane of the cybernetic model of 
communication can be represented. But 
since the cybernetic model is dynamic 
and perhaps four dimensional, the ma- 

COMMUNICATIVE (CONTROL) DEVICES 
Major Professional Goals 

Theorem 1: Acquire one copy of every- 
thing placed in the public domain 

Theorem 2: Organize documents for re- 
call and information retrieval 

Bibliographic control 

Networks and systems 

Theorem 3: Promote use of information 
in people's lives 

Group work services 
Individual services 
Advisory counseling 
Reference retrieval 

Theorem 3: Promote use of information 
in people's lives & cornunities 

Cornunity development & 
coordinating structures 

Motivate to learn through the 
mass and other media 

trix remains empty or at least meaning- 
lesb until elements of the traditional 
linear model of communication are 
mapped onto the matrix. 

The  mapping is not one-to-one, but  
of an infinite number of combinations of 
stimuli which trigger awareness in com- 
munication contexts mediated by the 
functions of the linear theory. The  for- 
mulation is Lasswell's, but called a com- 
munications-producing professional the- 
ory by Dickoff. The  distinction is impor- 
tant, for the latter incorporates the 
Burkean-Duncan (8) sociodrama theory 
of connnunication which is essential for 
making knowledge kinetic in communi- 
ties, as is Bayesan theory for the gmup 
and Kogerian theory for developinental 
counseling in the dyad. 

Summary 

At this point, you may ask, what has 
all this got to do with special librarians! 
As a result of cybernetic analysis, we ob- 
t:~in ;I function of librarianship and a 



SOCIAL 

DYAD CROUP 

Motivate to participate 
Group sensitivity 
Group learning PERSONAL 

Client peer group 
Reference groups 
"Talking chains" 

Table 2. Communication Theory Matrix 

COMMUN ITi 

Agency's knowledge to 
diffuse 

Motivate to comnunicate 
Thinking, cognition, in- 

ference 
Skills of liberal education 
Counseling & consultation 

ENVIRONMENTAL 

method of interface with patrons. The  
function is to help the individual reduce 
entropy, that is, reduce the amount of 
personal experience, or stimuli which 
have not been interpreted. Concepts are 
essential for interpretation to occur. 
Without concepts, or intellectual labels, 
that is, words or cognitive development, 
the individual is unable to understand 
the stimuli he has received. 

hlore often than not, the individual 
coming to the library needs help in  de- 
veloping labels for his experience, and 
in talking to someone who will listen 
with an information-oriented ear. This 
is something that special librarians do 
not do much of, and in my estimation it 
is a serious lack in their professional ex- 
perience. If the special librarian does not 
have training in this area, he should be 
required to work for a period of time in 
a social library or at least a secondary 
school. Counseling is essential to help 
the patron develop cognitively and to 
achieve s ~ ~ h  a level of concept growth 
as will make it possible for him to place 
labels on his experience. Once assisted 
in vocalizing his need, the search begins 

Administrative situations 
Organizational scene 

for information from documentary 
sources that will help the individual un- 
derstand and synthesize his previous dis- 

- - - - - - 

Agency purpose & policy 
Coordinating Cornunity 

council 
Cybernetic c m u n i t y  

development 

Create new knowledge 
Research, publishing 
Primary & secondary 

scholarship for "world 
encyclopedia " 

parate experiences. 
I t  is at this point that the traditional 

special librarian begins to operate. And, 
of course, this is the same as saying that 
special librarians place admission fees 
upon their services. Not only must the 
patron have a specialized vocabulary, 
but the terminology of it must have such 
a precise definition as makes it  possible 
to anticipate requests or else deliver the 
information without retrieval negotia- 

University faculties 
Subject disciplines 
Scientific & Technical 

societies 
Professional societies 

tion. 
Librarians usually protest and say- 

we cannot have sequential contact with 
any patron. We cannot evaluate the ef- 
fectiveness of our counseling and re- 
trieval by asking for a sample product of 
how the information was used which we 

Language & culture 
Knowledge storage & control 
Networks & systems for 

information control & 
transfer 

supplied. We are lucky to see a patron 
A. 

the second time and remember him if we 
do. 

Flow charting of retrieval strategies 
has unquestionably done much for the 
analysisaand development of both infor- 
mation indexing and retrieval. But since 



liow charting usually begins with a box 
labeled "question specified," there is 
danger in either ignoring the previous 
negotiation, or in considering it as just 
talk. There are numerous librarians who 
will not permit this conversational mode 
to continue beyond five minutes under 
any circ umstances whatsoever. 

Because special librarians work most 
often with specialists,' they run the dan- 
ger of treating their patrons as if mean- 
ing wers selt-evident when negotiating 
descriptors in the file. Of course, the spe- 
cialist may want to browse at the file ant1 
thus in effect develop himself cogni- 
tively, that is, develop symbols or labels 
for the experience, or unexpreasecl need, 
with which he entered the file at some 
point. 

Perhaps some specialists can browse 
effectively, but there is considerable li- 
ability that the browser will develop in- 
terests antl concerns from the descriptor 
labels which have little relevance to his 
original unspoken concerns. You prob- 
ably know susceptible persons who, upon 
seeing some types of mental health films, 
have immediately developed artificial 
symptoms of mental disease. The  role of 
librarian as counselor cannot with im- 
punity be entirely eliminated from spe- 
cial librarianship. Specialists may be 
more vocal than others about interests, 
but this does not eliminate the need for 
an informed and professional listener 
who can hypothesize objectively about 
emerging and creative needs and inter- 
ests. 

Let us move on for a moment to the 
cybernetic phase of cognition transmis- 
sion in the adaptive control organism. 
Cognition is always entropy reducing by 
establishing some order or in relating 
an information stimulus to some order. 
Cognitive transmission is the feedback 
mechanism which gives evidence of the 
order created and its sophistication, rele- 
vance and complexity or lack of it placed 
on the original stimulus. Cognitive feed- 
back may b , ~  ~isetl to evaluate the orig- 
inal information stimul~is and/or the 
cognitive creativity of the organism 
which was stimulated. 

In  any event, a knowledge of "what 
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for:" or as Lasswell would say "with 
wl~at  effect?" is essential if librarians are 
to be more than l~antln~aitlens in the 
l l o ~ ~ s e  oC the hliman intellect or, as we 
stal-tetl with, if they are to overcome fri- 
gidity. l 'lle "wllat for?" refers to the sig- 
nificance antl the quality of the informa- 
tion processing within the adaptive con- 
trol organisn~ for reducing entropy in the 
intlivitlu;~l, the society antl the environ- 
ment, that is, tlle 111rce cultural s)stems 
of stimuli awareness as explicated by 
Ha11 ant1 others. 
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The Government Bookstore 

Rowland E. Darling 

Division of Public Documents. U.S. Government Printing Office, 
Washington, D.C. 20402 

THE AREA of procuring Government 
publications causes many problems for 
both you, as customers, and for us, as 
the sales agency or source of supply. I t  
might be interesting to note that there 
are more than 1,100 bookdealers and 
servicing organizations throughout the 
United States which maintain deposit 
accounts with the Superintendent of 
Documents and deal ;n Government 
publications. 

For 50 years after the Office of the Su- 
perintendent of Documents was estab- 
lished as a part of the Government 
Printing Office in 1895, the principal 
criticism directed at i t  was the fact that 
little was done to acquaint the public 
with what was available for sale. This 
was largely true, as any sales promotion 
activities on the part of a Government 
agency were not regarded as ethical in 
those days. 'iliith the range of Govern- 
ment activity relatively limited, in con- 
trast to what i t  is today, there was a 
steady, unspectacular demand for Gov- 
ernment publications which could be 
handled without major difficulty, with 
reasonable promptness and a measure of 
individual attention of which our prede- 
cessors were proud. As late as 1931, our 
Reference Section had only one tele- 
phone for the receipt of incoming calls. 
It was a real conversation piece when 
plans became known for the addition of 
a second telephone. Today we must uti- 
lize an automatic call distributor tele- 
phone system with a maximum capabil- 
ity of 36 lines, by means of which we 

receive between 1,500 and 2,000 calls a 
day. 

Opening the mail received by the Of- 
fice of the Superintendent of Documents 
was a relaxed, preliminary duty at the 
beginning of each day that posed no 
serious problems in the early years of 
the Office. Mail openers of the early 
1930's could not foresee that by January 
and February of 1970, we would work 
full shifts, both day and night, only to 
be left with more than 130,000 unopened 
letters on hand. Some of our predeces- 
sors in the Office were amazed when the 
number oE publications sold by the Su- 
perintendent of Documents reached an 
unprecedented total of ten and one half 
million in 1927, and grew to over 40 
million in 1950. Fifty copies were re- 
garded as a normal initial first-run print- 
ing of sales publications to meet any 
foreseeable public demand. These could 
be stored nearby in an area in which 
the orders were worked. Since Jan 1, 
1970, we have received up to 60,000 let- 
ters a day, have between 250,000 and 
400,000 orders on hand on a normal 
workday, and expect to sell more than 
75 million publications during the cur- 
rent fiscal year. We must still utilize the 
same amount of space in the Govern- 
ment Printing Office that we had in 
1949, and it has been necessary to rent 
commercial warehouse storage space as 
far away as Alexandria, Virginia, in or- 
der to maintain the active inventory of 

(Continues on p. l o )  



Expediting Acquisition of Government Documents 

Bernard Locker 

Bernan Associates, Washington, D.C. 20015 

U.S. Government documents rank 
among the most critically important 
publications acquired by special librar- 
ies. Many of them are hurried off by the 
library just as soon as they are received 
for the immediate use of those involved 
in the formulation of policy and the 
decision-making process of the organiza- 
tion. Each library, depending on its par- 
ticular fields of concern, can readily 

identify some categories of publications 
-for example, regulatory tlocuments- 
wllere failure to receive current material 
promptly can create a crisis situation. 
Distilled from almost two tlec;des of 
service on Government documents, this 
paper will outline some practical guitle- 
lines as to what libraries can do to a\foid 
pitf;tlls in their acquisition of Govern- 
ment doc~~ments .  

EXPAKDING FEDERAL concerns ant1 
actions are increasingly blanketing the 
broad range of American life-economic, 
political and social. T h e  time has long 
since passed when it is either realistic or 
practical lo plan for the future without 
taking into account possible changes in 
the Federal picture. And to keep in- 
formed about significant national de- 
velopments affecting the work of your 
organization, you must manage your ac- 
quisition of U.S. Government documents 
in such a way as to insure both satis- 
factory coverage: and prompt receipt of 
desired pul.~lications. US .  Government 
documents rank among the most criti- 
cally important pul~lications acquired by 
special libraries. Each librarian is aware 
of some particular categories of docu- 
ments which are of special importance 
to his organization-especially regula- 
tory type material for which a penalty 
may be prescribed for non-compliance- 
where failure to receive current material 

,JANUARY 197 1 

promptly can create a minor crisis for 
thow involved in the Sormulation of 
policy and tleci\ion-making. This discus- 
sion attempts to provide insight into 
some of the complicated axpeccs of Gov- 
ernment clocuments, as well as some pl-ac- 
tical guidelines as to what can be done 
to avoid various pitfalls in their acquisi- 
tion. 

Neither the organization of Federal 
agencies nor their publication programs 
remain static. As the President and the 
Congress reorganize Federal agencies, 
consolidate or redistribute programs and 
activities, and enact legislation eliminat- 
ing existing programs or adding new 
ones-or makes cuts or increases in ap- 
propriations-such actions are reflected 
in the p l~ l ica t ions  programs of the Fed- 
eral agencies involved. This is what con- 
tributes to making the field of Govern- 
ment documents so faacinnting ant1 
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more than 110 million publications. 
This, alone, has increased our operating 
costs tremendously and compounds the 
time reqtlired for handling orders for 
~ L I  blica tions. 

Because of the limited and inappropri- 
ate space available and the inability to 
make a determination as to the perma- 
nent future location for the performance 
of the growing operations, we are now 
faced with far more work than can be ac- 
complished without delays, which can 
average as much as eight weeks. In  ad- 
dition to a solution to the space prob- 
lem, a definite determination of the fu- 
ture location of the Office would also 
make it possible to convert the order 
processing to a completely automated 
electronic data processing system-a 
costly operation, but one which is abso- 
lutely necessary to handle a work vol- 
ume of the magnitude with which we 
are faced. There seems to be no  other ac- 
tivity, either in or  out of Government, 
which is attempting to accomplish this 
manually. 

Efforts for Improvement 

Anything that i t  is possible to do in  
the meantime to improve our order 
handling is being done. We have asked 
for and received authorization to hire 
a11 of the employees that we can use in 
the space we have. Congress has been ap- 
proached for funds for a systems study 
that will, hopefully, show how compu- 
terization can be effectively used in in- 
ventor)., stock control and publications 
identification. Branch bookstores estab- 
lishetl in major U.S. cities are expanding 
our retail sales outlets. They are now lo- 
cated in Chicago, Illinois; Kansas City, 
Missouri; San Francisco, California; and 
Boston, klassachu~etts. Plans are under 
wiy to open additional stores in Atlmta, 
Georgia, and Los Angeles, California, 
v.ithin the next few weeks or months. 
E\.en if  a11 of these aids protlrlce the 
benefits to be expectetl, we recognize the 

fact that we are fast approaching the 
time when our order processing in the 
Government Printing Office must be sup- 
plemented by a branch order processing 
or distribution center to be located West 
of the Mississippi River. Authorization 
and funds have been requested to take 
initial steps in this direction during fis- 
cal year 1971. 

Suggestions for Ordering 

Our customers can help us to handle 
the maximum number of orders within a 
reasonable time by taking a number of 
actions, some of which may not always 
be applicable to all orders. 

If possible, place your orders from in- 
dividual issues of the Selected List of 
United States Governnlent Publications 
and/or other printed announcement or- 
der forms distributed by the Office, com- 
pleting the order form and mailing label 
which each announcement includes. 
This enables us to bypass a time-consum- 
ing typing operation and introduce these 
orders into the system where the books 
are conveniently stored and can be read- 
ily identified. These orders are com- 
pleted and placed in the mail within ten 
days to two weeks after receipt in the 
Office. Approximately 53% of all orders 
received are now being completed within 
ten days to two weeks. 

when  ordering periodicals or subscrip- 
tion services, never include them as part 
of an order for individual publications, 
but make a separate order. when  renew- 
ing a subscription service, always return 
promptly the expiration notice that is 
sent in ample time to permit continuity 
of service. Generally, expiration notices 
are mailed 90 d a y ~ . ~ r i o ;  to the expira- 
tion date of any service. 

The  orders which reauire the most 
time for processing are those which com- 
bine orders for publications, subscrip- 
tions and renewals, complaints, requests 
for adjustments, and inquiries all in a 
single letter. Keep these categories sep- 
iira te. 

Use the Monthly Catalog or any 
other resource available that will help 
;ivoitl the inclusion in your order of non- 



Government publications or publica- 
tions not  offered for sale by the Superin- 
tendent of Documents. Wi th  27,000 
different titles available, the order proc- 
essing is necessarily aimed a t  the identi- 
fication of publications available for 
sale. Contrary to the belief of many, the 
Office of the Superintendent of Docu- 
ments is not  a general inlormation oflice 
Soy the entire Federal Government, and 
it is not a repository f'or all United States 
(;overnnient pul~lications. Requests for 
infomia~ion not re1;ltetl to Government 
pul~lic ations o f i e~  eel lor  sale only inter- 
rupt  establisheel proteelures and produce 
delays. 

o n l y  the Government t lepar~ments o r  
agencies which originate a publication 
can determine the Format in  which it 
needs to be issued, o r  tleterrnine when 
it is to be revised. So niucll of the cor- 
respondence received about various pe- 
riodicals and subscription services relates 
solely to troubles that  customers are ha\ -  
ing because of some method of issuance 
which they find inconvenient to their 
needs. 

T h e  Office is 1-erponsil)le for the price 
at  which publications are sold, but  this 
is determined in  acc-orclancc with a for- 
mula established by 1;1w. For I5 years 
prior to September 1968, there had been 
no general revision in the pricing f'or- 
mula. When  i t  was revisctl and there was 
;I general increase in the prices of Gov- - 
ernment ~~ubl ica t ions .  some customers 
naturally complainetl. Even with these 
increased prices, Government publica- 
tions are siill priced far I~elow c&npara- 
ble commercially-issued publications with 

similar binding and a comparable num- 
ber of pages. 

\Ve sh;dl continue to clo everything 
humanly possible to give o u r  customers 
the service that  they need, that  they 
have a right to expect, and that we want 
to provide. Certainly, n o  one feels WOI-se 
than we d o  when some of the inadequate 
service our customers are receiving comes 
to our  attention. As the t len~;~ntls  for 
service have increased so tlrastically, 
part-time help has been added tor both 
night anel week-end duty. Were it not 
for tlleir help, the situation woulcl be 
far worse than it is, but ,  urifor-tunately., 
their inexpel-ience antl our  inability to 
provide as intensive training as we 
should like have contributed at times 
to ;I higher error percentage than is tle- 
sirable. While it may seem that letters 
are ignored, this is not so. All letters and 
orders received are promptly opened antl 
routed within the 1)ivision lor appropri- 
xte processing or  h:~ntlling. 

There  has heen ;In explosion in the 
interest shown in Government  public;^- 
tions ;tnd orders received For them. Dur- 
ing the p x t  20 years, the sale of Gove1-n- 
nient p~b l i ca t ions  has increased by more 
than (iOO'r;, antl c o n t i n ~ ~ e s  to jimw eat h 
year. I hope this tl-end will continue t o  
the time when the necewl-y improve- 
ments outlined ;tl)o\.e will be ;I ~ .e;~li ty 
and will enable (1s to meet this denland 
in ;In entirely sarisf;~ctory inariner. 

Mr. Darling is 1)cpzrty Supe?Yntcndcnl of 
Doc~~ments ,  U.S. Governrncnt Printing 
Office, Tl'nshington, L1.C. Prcscnted nt n 
L31m'ncs.r nnd Finnncc Di71i.sion pnnc.1 
tlisc~r.ssion on ,]lln 11, 1970, dlrring SLA's 
6lst Ant111o1 Confereiice in Iktroit .  



Acquisition of Government Documents 

(contd. from p. 9)  

challenging, though often frustrating. In 
addition, it must be constantly kept in 
mind that the Federal departments- 
and not GPO-have responsibility not 
only for the contents of publications but 
also for such matters as timing of distri- 
bution to the general public, format, £re- 
quency of issuance or revisions, and even 
whether or  not a particular publication 
is to be recommended for sale by GPO. 

Government Serials 

There is perhaps no area of Govern- 
ment documents which is more affected 
by such changes in Federal organiza- 
tion, appropriations, and shifting pri- 
orities among programs and activities 
than serials and other recurring publica- 
tions. This compounds an already diffi- 
cult problem because many serial titles 
would be difficult to keep track of even 
without such changes. 

In  brief, there are three main aspects 
to the acquisition of Government serials 
and other recurring publications: 

I) Since the focus of concern is the 
needed information and data, i t  is 
necessary to be alert to changes, such 
as when agencies discontinue further 
publication of some data, combine 
publications or shift information from 
one serial title to another. 

2) Since many serials are published at ir- 
regular intervals or with non-sequen- 
tial numbering, constant checking 
must be made to learn whether the 
publications have actually become 
available. 

3) Finally, there is the time-consuming 
chore of initiating individual orders 
for each of them as you learn that 
they are published. 

Although we specialize in this partic- 
ular field and devote a major share of 
our  staff time in contacts with Federal 
agencies, including GPO, we too find 
that keeping up with the constantly 
shifting Federal picture can be extremely 

complicated and often frustrating. A re- 
cent experience involving one of the 
most important series we service, the 
Census of Business, illustrates this prob- 
lem. For the 1963 Census all final reports 
were made available in clothbound vol- 
umes, and early contacts with the Census 
Bureau this year indicated that they 
were planning to follow the same pat- 
tern for the 1967 Census of Business. 
However, a reduction in available ap- 
propriations resulted in some last min- 
ute-money-saving changes including the 
decision to issue some important State 
reports in paperbound form only. Since 
some such reports could go out of print 
quickly, we had to rush out a notice to 
our library-clients advising them of the 
change and giving them an opportunity 
to revise their standing order with us to 
include authorization-for us to supply 
these paperbound reports for the 1967 
Census since this would be the only 
form in which these final reports would 
be made available. 

Another illustration is the various 
country market surveys prepared by the 
Commerce Department's International 
Marketing- Information Service. Previ- " 
ously these reports were issued as supple- 
ments to International Commerce mag- 
azine and sold as individual publications. 
Now they will instead be issued in 
a new Country Market Survey Series. 
Likewise, the Bureau of Narcotics used 
to publish their regulations in a series 
numbered Regulation No. 1 through 8. 
Now the current regulations are pub- 
lished in Titles 21 and 26 of the Code 
of Federal Regulations. Frequently pub- 
lications supplied as periodical subscrip- 
tions are shifted to sales as individual 
books, sometimes with updating supple- 
ments, and are added to the serial cate- 
gory. During the past year over 100 new 
serial titles were added to those for 
which Bernan Associates handles stand- 
ing orders-largely upon the recom- 
mendations of the libraries we serve. 

Even with our 20 years of experience 
in the field of Government documents, 
we have not discovered any simple for- 
mula for keeping informed of all changes 
and clevelopments affecting Government 



serials. There are no alternatives to a 
program of constant study of the output 
for each title, keeping our antennae sen- 
sitive to possible questions, changes, and 
problems, and clearing them as needed 
with the Federal agencies involved. We 
perform this chore for over 1,000 differ- 
ent serials, annuals, periodical subscrip- 
tions and other recurring publications 
for almost 1,000 library-clients. 

There are several gvailable working 
tools for checking to learn whether the 
serially issued publications you need 
have actually been issued, including the 
Monthly Catalog, GPO's "Selected List," 
as well as notification lists of GPO and 
some of the Federal agencies. There is, 
however, one serious problem, namely, 
that by the time you l&n about the ex- 
istence of a particular publication you 
need and also initiate a one-time order 
for it, GPO's stock of the first printing 
may be exhausted. Some Government 
documents are printed in fairly small 
quantities or an unanticipated demand 
can quickly exhaust the total supply. 
Where there are expensive color plates, 
expensive binding, etc., it may be too 
expensive for GPO to reprint. When 
GPO does go back to press, it may take 
some time before you can obtain a copy. 

Many 1ibraries.find that by plac&g 
standing orders with a commercial serv- 
ice agency they are assured of receiving 
automatically as issued those serially is- 
sued publications which are important 
for them to receive promptly and on a 
regular and continuing basis-without 
the time-consuming burden of checking 
to learn whether needed documents have 
been published and also having to initi- 
ate individual orders for each of them. 
Since it is our particular practice to place 
advance orders with GPO as soon as we 
learn that serially issued publications 
have gone to press, our library-clients 
have the important advantage of receiv- 
ing such newly issued publications 
promptly and from the first printing. 

One-Time Orders 

Turning now to the subject of one- 
time orders for publications which you 

send to GPO for fulfillment, there is 
concern about what are considered to be 
excessive delays at GPO in completing 
such orders. The  most hopeful and 
promising development is that the U.S. 
Congress now appears to be convinced 
that GPO sorely needs a new building, 
with far more working space specially 
adapted to its special operations, plus 
modern and mechanized equipment and 
facilities needed to handle its rapidly ex- 
panding activities. When this happens, 
much of this problem should be allevi- 
ated. As important consumers of Gov- 
ernment documents, swecial libraries 

' I  

surely have a very special responsibility 
in advising Congress as to why it is in 
the vital public interest that these im- 
provements be effected without further 
delay. 

The  few guidelines which follow, 
based on our knowledge of how GPO op- 
erates, should help avoid some of the de- 
law in comwletion of "one-time" orders 
when they are reached for handling by 
GPO. 

First, bear in mind that when your 
order reaches GPO, i t  takes its place 
among from 250,000 to 400,000 other 
orders which are in the vrocess of han- 
dling and completion that day. Accord- 
ingly, even assuming a perfectly pre- 
pared order, the interval between the 
time GPO receives and completes a par- 
ticular order can be quite unpredictable 
and varies from t imeto  time-depending 
upon the level of their workload at the 
time your particular order is received. 

Asstming that your library maintains 
a deposit account with GPO, the perfect 
order is one that is p~epared s n  GPO's 
blue order form and-which includes the 
GPO catalog number, complete title, 
and wrice for each wublication. How- 

1 I 

ever, if a catalog number is not avail- 
able, show the name of the issuing Fed- 
eral agency. Under "title of publication" - .  

particular care should be given to such 
details as the year of edition, volume or 
part number. Under "price per copy" 
show the price where this information is 
available because it too helps to confirm 
a positive identification of the wanted 
publication-particularly important  



where different publications have simi- 
lar titles. However, do not  include price 
estimates o r  guesses since this only con- 
t'uses matters. 

If you use the bi-weekly Selected List 
for ordering, keep the following in 
mind: 

Return  each list to GPO promptly be- 
cause, for a linlitetl time after a list 
is issued. GPO is spcci;rlly geared to 
provide \,el-y q11ic.k service on  them. 
Send in the list itsell ; IS  ),our oldel- 
~ ~ r t h e r  than listing the w:intetl items 
separately on bltre ortles Sol-111s or  let- 
ters in oidcr to take ;rtl\.:rntage of this 
xxelerated special h;~ntl l ing ],I-occ- 
(lure. 

Tliere are some Sail-ly common prac- 
tices which deserve comment at  this 
p i n t  because they serve to slow tlown 
GPO's Ilnntlling o l  one-time orders. '1'0 
mention a Tcw: 

110 not include in one-time order> an  
order for pel-ioclic;ils antl w l>ac r ip t i~n  
services. I l l i s  ran  only rc111t in tlel;~) 
in  tlie handling o f  the one-time ortler 
because the sul~sa-iption postion must 
first be al~stracted ;md sent to a dillel-- 
elit uni t  for Ilantlling. 
Some libraries sent1 their orders to 
GPO on  their regular 3" x 5" ortler 
slips. There  is considerable variation 
from library to library in  the spaces 
used to show catalog number,  lxice, 
title, quantity, antl even tlie name antl 
address o l  the l i l~rary.  I t  is understand- 
able why such ortler slips slow down 
the process of fulfillment at  GPO antl 
frequently result i n  esrors where there 
is room for different interpretations. 
T h e  use of computer cards o r  print- 
outs for ordering is particularly ques- 
tionable because of the use of abbrevi- 
ations in titles and the absence o f  
GI'O catalog numbess. 
Avoid attaching any ortler slips to the 
blue ortler forms because this practice 
slows fulfillment while the order clerk 
goes t l~rougli  the process of comparing 
the information on the slips with the 
i~lfosmation on  tlie order form. More- 
over. where discrepancies are found, 

the whole ortler may be held u p  for 
further supervisory a n ; ~ l p i s  antl in- 
terpretation. 

There  are mrny more do's and  don'ts, 
but  they a11 rc;tlly add L I I )  to ;i single 
positive rccomn~entlation: ll 'hen sencling 
;I one-time orcler to GPO, the optimum 
practice is to m e  their blue o d e r  form 
with wliicli the GI'O stall' is ;~c.crrstometl 
to working and  to p o \ i d e  GPO catalog 
nlllnbel.s, coml~letc titles and price for 
each wanted p[~l)lic.;~tion. If this is done, 
wlie~i p11r O I ~ C I .  i s  1-eatlled lor Il;~ntlling, 
it can bc pro(-eased tlisougl~ (;PO'S orcler- 
f~l l ing  p s o c ~ l u r c  111ore quickly t11;iii ;In 
o1~1t.r which tleparts from this sccom- 
mcritlccl pr;rctice. 

.l'llere :me over 6 00 different periodical 
subscription services sold through tlie fa- 
cilities of GPO. However, Irere again 
there are many cliangcs constantly being 
mxle-new titles acltled, old ones dis- 
continued o r  consolidated with others, 
formats revised, some changed from 
niontlllies to qu;rrterlies, from subscrip- 
tion services to intlividually sold books, 
indexes added or  subtracted-just to 
mention a few of tlie types of changes 
which are constantly occurring. Trying 
to keep this picture straight can be quite 
;I time-consuming chore. 

Other Categories 

A special type of problem is presented 
by one particular category of periodical 
si~bscriptions for which some indexes 
and supplementary material are not sup- 
plied as part  of tlie subscription services. 
For example, a subscriber to the Oficinl 
Gnzettc does not receive the annual  in- 
dexes which are sold separately from the 
subscription service. Actually, there are 
two separate indexes, one for patents 
and one for trademarks, which must be 
p~~rcllasetl  as individual publications. 
Likewise, a subscriber to Szrrz~ey of Cur-  
r(>nt Business receives weekly statistical 
supplements called Business Statistics. 
However, the biennial publication en- 
titled Bt~siness Statistics, while issued 
as ;I supplement to S ~ r r v e y  of C u r r m t  
liir.sint..cr, is not  supplied as part of the 



subscription but must be bought sepa- 
rately. In  selecting a commercial sub- 
scription service agency, you may want 
to inquire specifically as to its capability 
of providing such material as indexes 
and supplements which are not supplied 
automatically as part of the subscription 
services. 

Another general category of Govern- 
ment subscription services which can 
create headaches for librarians are those 
which do not carry specific expiration 
dates but which run for an indefinite 
period of time. In this connection, men- 
tion should be made of one com~non 
problem. Many librarians have experi- 
enced receiving a frantic call from the 
user of an "indefinite" subscription serv- 
ice complaining that he had stopped re- 
ceiving material on a critically impor- 
tant subscription and somehow holds 
them responsible. However, when they 
check into the matter they learn that 
when GPO sent the expiration notice to 
the user it was not forwarded by him to 
the library for placing the renewal. And 
since some of these indefinites run for 
five, six or even more years, the librar- 
ian's tickler system may not provide an 
effective control. Of course, those librar- 
ians using a subscription agency having 
a "ti1 forbid" arrangement do not expe- 
rience this particular problem since such 
indefinite subscriptions would be re- 
newed automatically in the absence of 
a cancellation instruction. 

Guidelines 

For those who do not make use of a 
commercial subscription agency but han- 
dle their Government periodical sub- 
scriptions directly with GPO, a few ob- 
servations may be helpful: 

Before sending a subscription order to 
GPO, consult the GPO Annotated 
Price List 36 to ensure that the peri- 
odical title shown in the order is ex- 
actly the same as listed. Many sub- 
scriptions have similar titles and 
others consist of numbers, parts, or 
volumes which identify different sub- 
scriptions. For example, under Cur- 

rent Business Reports ,  you must spec- 
ify whether you  want the retail or 
wholesale reports. Under Foreign, 
T rade  Reports ,  GPO sells four differ- 
ent subscription services. Under Zn- 
dustry Reports ,  there are separate 
services for each of five products. If 
you are not on GPO's free mailing 
list for their P. L. 36, which is revised 
quarterly, you should certainly ask to 
be placed on it. 
There are several reasons why it is im- 
portant not to delay placing renewals 
once GPO has called for them. Bear 
in mind that as a general policy GPO 
tries to limit the supply printed of 
each issue to a quantity slightly 
greater than needed to handle their 
active subscription load. As a result, 
by the time late renewals are handled 
by GPO there may no longer be a sup- 
ply of some issues, thus resulting in a 
skip in service to you. When a renewal 
is requested after the expiration date, 
not only do  you risk a skip in service 
but you will most likely experience a 
delay in receiving those back issues 
which are still available. 
Skips in service can best be avoided 
by having mailing stencils out of file 
at GPO just as infrequently as pos- 
sible. One way to achieve this is to 
try to limit addressee change requests, 
because when a mailing stencil is witli- 
drawn to effect a requested change 
there is always the possibility that a 
run of mailing labels may be made 
without it. This may be particularly 
critical for dailies and weeklies for 
which labels for several issues are run 
up ahead. 
On claims for missing issues, it is im- 
portant to remembe; that when re- 
ceipt of the latest issue indicates that 
the previous one failed to reach you, it 
is important that your claim be sent 
to GPO immediately. The  reason for 
this is that GPO generally has a lim- 
ited supply of back issues, and since 
they fulfill claims on a first-come-first- 
served basis, those who delay sending 
in their claims for missing issues in- 
crease the risk of not obtaining them. 
It is also recommended that )IOU at- 



tach to the claim an actual mailing ad- 
dress label from a recent issue. 

The  librarian of a business or  finan- 
cial library has demanding responsibili- 
ties for which there are often not enough 
hours in the day to reach the end of the 
line of all that needs to be done. The  
standing order service on Government 
documents of Bernan Associates helps 
conserve some of the librarian's time 
through an automatic renewal arrange- 
ment on periodical subscriptions, by ar- 
ranging for them to receive automati- 
cally as issued those serials, annuals and 
other recurring publications which are 
important for them to receive on a reg- 
ular and continuing basis, and finally, 
by contacting GPO on their behalf when 
it becomes necessary to iron out difficul- 
ties which may develop. 

Received for review Aug 12, 1970. Manu- 
script accepted for publication Nov 12, 
1970. 

Mr. Locker is founder and president of 
Bernan Associates, a standing order serv- 
ice on U.S. government publications 
and periodicals. Presented at a Business 
and Finance Division panel discussion 
on Jun  11, 1970, during SLA's 6Ist An- 
nzral Conference in Detroit. 

As part of the Special Libraries As- 
sociation 1970 Annual Conference, 
the Business and Finance Division 
sponsored a panel discussion on 
"Problems of Obtaining U.S. Govern- 
ment Publications." Participants were 
Mr. Rowland Darling, then Acting Su- 
perintendent of Documents, and Mr. 
Bernard Locker, President of Bernan 
Associates, a commercial distributor 
of government publications. Panel 
moderator was Theodore D. Phillips, 
Associate Librarian, Queen's Univer- 
sity, Kingston, Ontario. 

The  Division felt that this program 

would be of interest to the library 
community in general and had it 
video-taped through the facilities of 
the University of Michigan. A slightly- 
edited, 90-minute version of the tape 
has been available for loan at no charge 
(except return postage) for showing at 
meetings through April 197 1. Equip- 
ment necessary for playback is any ma- 
chine that will accept one-inch heli- 
cally-recorded tape, preferably Ampex. 

T o  make arrangements for borrow- 
ing the tape, please contact: Mrs. 
Judith J .  Field, 1613 Brooklyn, Ann 
Arbor, Michigan 48 104. 



The Information Analysis Center and the Library 

David Garvin 

Physical Chemistry Division, National Bureau of Standards, 
Washington, D.C. 20234 

The  information analysis center and 
the library have complementary func- 
tions. The  former is both a user of 
library services and a source of informa- 
tion for libraries. How they can cooper- 
ate to their mutual profit is described. 
The  evaluation of information is the 
principal task of the information analy- 
sis center. This process, and the orga- 
nized program in the USA to foster it, 
are described. 

B A R T  E. HOLM in his book How to  
Manage Your Information ( I )  lists in 
approximate order of interest to the 
chemist these sources of information: 

Abstracts Libraries and In- 
Published Papers formation Centers 
Reviews Patents 
Meetings Reports 
Personal Contacts Handbooks 

There are three points about this 
pecking order that are of particular 
interest. Reviews are high on the list, li- 
braries and information centers are bed- 
fellows and handbooks are at the bot- 
tom. These points are of interest because 
this paper is concerned with the codifi- 
cation of knowledge. Reviews are the 
medium for summarizing current work. 
Handbooks are the ultimate distribution 
mechanism for physical properties data, 
via the library. The  information analysis 
center is a modern technique for pro- 

ducing both the reviews and the hand- 
book data. This paper will describe how 
this codification is being done and how 
libraries may take full advantage of 
these efforts to improve the reliability 
and accessibility of data needed by sci- 
entists, engineers, and other specialists. 
My views on these matters and the ex- 
amples presented display the bias of my 
training as a chemist. It is a good bias to 
have. 

Holm states that there is a tradition oE 
organized information processing in 
chemistry and that the chemical societies 
have been leaders in this field through- 
out the world. He is correct. Chemical 
information is still in good shape. The  
abstract services in particular have done 
very well in coping with the vast out- 
put of chemical research papers. Of 
course, chemists think that chemical in- 
formation handling should be better. 
Thus they, along with their brethren in 
less well organized sciences, have advo- 
cated and developed specialized infor- 
mation systems. 

These run the gamut of the possible 
document depots, data banks, libraries, 
remote query abstract systems, published 
KWIC indexes, abstracts on magnetic 
tape, expert advice by telephone and 
last, but surely not least, the information 
analysis centers. 

The Information Analysis Center 

The  name "Information Analysis Cen- 
ter" is federalese for the older terms 
"data center" and "data evaluation cen- 
ter." Hut, for once, the new teim is  ap- 



Table 1. Activities and Products of 
lnformation Analysis Centers 

Activities Products 

Collection of documents Bibliographies, Current 
Awareness 

Indexing (by subject) Indexed Bibliographies, Cus- 
tom Searches 

Extraction of data Descriptive Reviews Compilo- 
tion (unevaluated) 

Evaluation of data Critical Review of Area 

Critical Compilation of Data 

Criteria for Experimentation 

Recommendations 

Solutions to (immediate) 
Problems 

Correlation of Data, Predic- 
tion of Properties 

Not all centers have all  these activities and products. 
The important factor distinguishing the lnformation 
Analysis Center from the lnformation Center is eval- 
uation and those products that result from it. 

posite. There is much information that 
needs to be analyzed that is not numeri- 
cal data. These centers may be nnder- 
stood by considering their activities and 
products (Table 1) and two formal defi- 
nitioms of the IAC. 

The  first definition, that of G. S. Simp- 
son, gets to the heart of the matter (2): 

" A  scientific in format ion  center exists for 
t he  primary purpose of preparing authori-  
tn t i r~e ,  t imely ,  and specialized reports of 
evaluative, analytical, monographic or 
state-of-the-art type.  I t  is a n  organization 
staffed in part w i th  scientists and engi-  
neers and to  provide a Basis for its pri- 
mary f~ inc t i on ,  it conducts a selective data 
nr7d in format ion  acquisition and process- 
ing program." 

A seconcl definition, by E. L. Brady 
(jl), lists all the activities that a center 
must carry on in pursuit of this goal: 

" A n  infoi-mation analysis center is a for- 
mirlly s t r~rc t~tred  organizational u n i t  spe- 
cificcrlly ( b u t  no t  nc.ressarily exclusively) 
estnOli~I~erl for the purpose of acquiring, 
.rel~cti?ig, storing, rctrirving, evalztnting, 
trnalyzing, crnd synthesizing a body of in-  
for.nzntion i n  a clearly r l e f i n~d  specialized 
/ i ~ l r l  or. pertnining to a specified mission 

wi th  t he  i n t en t  of compiling,  digesting, 
repackaging; or otherwise organizing and 
p r e s ~ n l i n g  pertinent information i n  a 
form most authoritative, t imely,  and use- 
ful t o  a society of peers and management." 

Both definitions include the concept 
of evaluation. This is the function that 
is distinctive. Apart from this the in- 
formation analysis center merges into 
the special library, at least the special 
library of the future. But notice this: 
librarians are not mentioned in .either 
definition. They are conspicuously ab- 
sent in the smaller centers. Many scien- 
tists are learning the hard way to be 
librarians. 

There is an important practical point 
that must be kept in mind when con- 
sidering information analysis centers. 
They are costly. They are organizations 
with a high budget per document. They, 
not their users, do the work of retrieval 
and analysis. None of them could sur- 
vive on a library budget. 

The Art of Evaluation 

There is a basic distinction between 
the activities of the experimentalist and 
the evaluator. The  former attempts to 
get a new datum by measuring a nat- 
ural phenomenon. The  latter examines 
and compares all the available measure- 
ments, with the goal of establishing the 
most reliable value. 

An analogy may help explain the 
scholarly activity of evaluation. It is 
similar to the examination of eyewitness 
accounts of an event. First it must be 
determined that the witnesses are de- 
scribing the same event. Then it is neces- 
sary to find what is common and what 
is conflicting in their accounts. Finally 
an attempt must be made to develop a 
consistent (and possible) statement of 
what occurred. So far, so good. But at 
all times it is necessary to keep in mind 
the possibility that a new witness, per- 
haps armed with a well focused camera, 
may report. The  evaluator is always out 
on a limb. 

Who is this man, the intrepid evalu- 
ator? He is not a bibliographer, a librar- 
ian, a computer programmer or an ad- 



ministrator, although he may be forced 
to learn to be all of these. H e  is an  ex- 
pert in his subject field. 

T h i s  expertise is essential. I t  n i~ts t  be 
broad-gauge. T h e  evaluator must ex- 
anline ancl select collateral inlormation; 
for example, tliernmtlyna~nic t l ; ~ t ; ~  a1.e 
neetletl in the analysis of rates of reac- 
tions. 

His knowledge: of the fieltl must 11: 
up-to-(late. ?'his usu;tlly means th;tt his 
working en\ . i ronn~ent  sllould be that of 
;rn active research laboratory. 

Because of these requirements lor tlie 
evaluator to be an  active Renaissan'ce 
man of science, we sho~rlcl not be sul-- 
prisetl that  information ati;dysis centers 
are staffetl by subject experts ancl that 
they are located in lal~oratories, not li- 
b , .' r a  les. 

T h e  Usefulness of Evaluation 

Why re-examine the numbers? After 
all, science marches on,  tonlorrow's 
measurenlents may be better. They may 
change the picture consitlerably. Indeed, 
they should be better; the experiments 
can be designed with full knowledge of 
what has already been done, and the 
new techniques either will be more sen- 
sitive or  ra t lkdly  different. 

But there is a very good chance, at  
least in chemistry, that tomorrow's meas- 
urements will be made on tliflerent sys- 
tems o r  phenomena. Fashions in re- 
search chmge. 

A result is that the body of knowledge 
on a particular process or property is 
often verv small. T h e  validity of tlie 
measurements must be assessed by judg- 
ing not replicates, but  by correlating 
and intercomparing similar things. 

A second, common state of affairs is 
that  a series of nleasurements of the 
same property, spread over a period of 
time or  made in several laboratories. 
may not agree with each other. T h e  
questions must be asked: what d o  we 
hnow about the phenomenon studied, 
why is there disagreement? 

Finally, publication of scientific re- 
sult$ is chaotic. I t  may not rival law for 
the number  of sources and the rantlom 

distribution of results, but  it is a strong 
second. 

E ~ d u ; ~ t i o n  and compilatioll attempt 
to simplify and  improve these situations. 
T h e  results are: 

Cotlificcction-the asseinbly of simi- 
lar ~nater ia l  
k'ilfcri~~g-the ~,etlrlc tion in  the 
amount of matel-ial that must be ex- 
ail~inetl by tlic next worker 
X c c . o r i t ~ i ~ c ~ ~ d ( i f i o ~ ~ - ; ~ t l ~ ~ i c e ,  espe- 
cially to the nun-exlxt-t, on what 
;Ire the most likely ~ x l u c s  for par- 
ticul;~r ~nopei.ties of al)ccific sub- 
st;~nces 
Corrolntio~r-the t l e ~  elopment of 
I -des  that pertnit prctlic~ion of as 
yet unmeasured items 
A~lrilysis of tcclt rliq lic,.s-~cl~~t they 
can and cannot (lo ant1 how they 
shoultl be used 
Pl(c11i1 ing-dviw ;IIX)IIL xvl~:~t clata 
are needed in ;I pxtic.r~l;rr ;rre;t. 

T h e  first two are the incentives for 
production of the enc)clopetlia. T h e  
tllird ("best wlues") is a ser1.ic.e that ;I 

scientific discipline owes to its near 
neighbo1.s and allied technolocjes. l 'h is  
1i;rs been the prime interest of data eval- 
uators. 'I'he Ixst three are the ones that 
1 x 1 ~  off in the long run. The); help sci- 
ence advance r a t ion ;~ l l~ .  ;rnd efficiently. 
Much more attention needs to be paid 
to them. 

T h e  Standard Reference Data Program 

.l'lie case for relieu. and ewluation of 
data is strong. But i t  must be promoted, 
if it is to compete sl~ccessl'r~ll) with other 
scientific research. T h e  progr;Itn in tlie 
United States tlesignetl to (lo this is tlie 
National Stantlard Kelercnt c Data Sys- 
tem administered by tlie Office of St;~n(l- 
ard Keference 1);it:i at tlie National 1 S w  
reau of Stantlartls. T h e  cllarter of this 
organization is to c;r~.~-y out 1l1c tet-nis ol 
the Stn,~rlnl,tl Rcfcrotrcc I)ccftr Ac.1 of 1968 
(4 ) .  Tliis act author-i~cs tlle Sccretar) of 
Con~merce  



and 

" to  prescribe . . . such standards, cri- 
teria and procedures for the preparation 
and publication of standard reference 
data as may be  necessaq . . ." 

The approach taken by the Office of 
Standard Reference Data is to involve 
as much of the scientific community as 
possible, and to select, for immediate at- 
tack, subjects of wide utility. The  areas 
in which the NSRD program is now ac- 
tive are shown in Table 2. 

The  plan has three important fea- 
tures: 

1) Emphasis on data on the proper- 
ties of well characterized substances. 
This means, in effect, emphasis on phys- 
ics and chemistry. 

2) Data reviews for topics of limited 
scope, written by experts in the subjects. 
These are monographs, reviews in depth, 
that have one distinguishing feature. 
The  authors are asked to emphasize the 
measured data, develop best available 
values and, where necessary, indicate 
what work is needed. 

3) Information Analysis Centers 
charged with the task of collecting, com- 
piling and evaluating data pertinent to 
a particular field, on a continuing basis. 
These are located where there is active 
work and are directed by scientists also 
involved in research. The  authors of re- 
views are expected to draw upon the 
centers for material and advice in the 
course of writing their monographs. 

Centers produce and distribute bibli- 
ographies, tables and reviews. Many of 
them also attempt to answer specific re- 
quests for information from the public. 
T o  date 32 NSRDS monographs have 
been published, and about 31 bibliog- 
raphies distributed. There are 26 infor- 
mation analysis centers that are part of 
this program. For comparison, there are 
119 federally supported analysis centers 
in the U.S., including the 26 of NSRDS 
(5). During 1969, OSRD and its centers 
;~nswered 1,227 requests for information. 

The  monographs are the primary 
product. They contain the evaluated, 
st;~ndard reference data. They belong in 

Table 2. Office of Standard Reference 
Data Program Areas 

1. Thermodynamics and Transport Properties 

2. Atomic and Molecular Data 

3. Nuclear Data 

4. Solid State Data 

5. Chemical Kinetics 

6. Colloid and Surface Properties 

7. Mechanical Properties 

These are research areas in which the Office of 
Standard Reference Data has evaluation programs. 
The areas are listed in order of priority. 

the special library, on the reference 
shelves. Allow a good bit of space. T h e  
NSRDS program and its analogs in 
other countries have a mammoth task: 
the topics that required seven volumes 
of the International Critical Tables in 
1930 would, it is estimated, fill 200 vol- 
umes today. A monthly newsletter and 
lists of publications may be obtained by 
writing to OSRD (6). 

Distribution of Evaluated Data 

In the past, numerical data about 
physical properties and about processes 
usually have been distributed to the gen- 
eral scientific user by means of hand- 
books. This procedure continues today. 
Some examples are listed in  Appendix 
1. This is a mixed list. The  first group 
consists of general reference sources, in 
the sense that they cover a wide variety 
of topics. All are strong on tables of 
data, and some include extensive texts 
either about the data or procedures. The  
second group has examples of compen- 
dia of information. They describe prep- 
aration properties and reactions of 
chemical compounds. Numerical data 
are incidental information. The  third 
group consists of specialized reference 
sources. They provide a specific type of 
data on a wide range of materials. 

I n  all cases there may be evaluated 
data presented, but often the work is 
simply one of compilation. Compilation 
with selection is a form of evaluation. 
The  seemingly simple act of selecting 



what is good from among the many is a 
very important contribution of the ex- 
pert compiler. 

I n  the better compilations and evalua- 
tions the sources of the data are given. 
Omission of this information is, in my 
opinion, inexcusable. There are more 
subtle omissions. Frequently there is no 
indication of the basis used by the com- 
piler or evaluator in selection of synthe- 
sizing the numbers that are providetl. 
Nor is there likely to be a good intlicir- 
tion of what material was examined in 
the course of making the choices. T o  ask - 

for inclusion of these missing items is to 
ask for a great amount of work. It is far 
from easy to prepare running commen- 
tary for tables. If it is provided, the book 
can easily double in size. 

These limitations notwithstanding, 
the handbook is an excellent medium. 
The  information density is high. It is 
organized in a consistent manner. And 
above all, it can be kept available for 
ready reference where it is needed. 

Our concern with the handbook must 
be to keep its quality high-to see to it 
that the best available data are used in 
its tables. It will be. and should be, the 
first source consulted. 

The  future will bring a change in the 
distribution techniaue. This will be the 
data bank maintained by an information 
center. With luck, the user will be able 
to query this central storehouse directly 
and from a remote location. With even 
greater luck, he will get in reply the 
best, most up-to-date value. 

This picture of the future adds noth- 
ing but ease of operation. Asking a ques- 
tion of a data bank is simply having a 
machine open the handbook to the 
proper page. I t  does not improve the 
data. 

T o  some extent this future mode of 
operation now exists. There are special- 
ized, remotely available data systems. 
But more important, there are informa- 
tion centers. Most of them will reply to 
requests for information. The  librarian's 
problem is to know how to find the ap- 
propriate center. The  National Referral 
Center for Science and Technology at 
the Library of Congress is a "switching 

center" that has the mission of identify- 
ing these information sources for the 
user. Two of its publications and two 
other directories are listed in Appendix 2. 

T h e  Relationship Between the Library 
and the Information Analysis Center 

Our motto sliould be: Forward To- 
gether. The  roles are complementary, 
not competitive. Each center needs the 
;lit1 of a library; libraries can use the 
output antl assistance of centers. 

Supporting services provitlecl by a li- 
brary are essential, in my opinion, to the 
sitccessful, efficient and economical op- 
eration of an analysis center. One task 
of a center is gathering the material that 
it will analyze. This is subsidiary to its 
main function, but it is a very large 
part of the day-to-clay work. The  ma- 
terial must be identified (selected), copies 
must be obtained, microfoi-ms probably 
will be made, the documents must be 
indexed, both in the bibliograpliic sense 
and for subject matter. There must be 
effective control of the file of material. 
These are needs common to all centers. 
These are tasks of accession, cataloging 
antl inventory control. 'The materials 
worked with are ones familiar to the li- 
brarian. The  techniques needed are those 
for which the librarian should be an 
expert. 

The  thesis offered here is that the 
special library can, and probably shoultl, 
provide the information gathering func- 
tion now undertaken by most analysis 
centers. Perhaps new techniques will 
have to be learned. Undoubtedly the 
subject expert will want the service on 
his own terms. Of course, the subject 
expert will continue to suggest solutions 
to these problems that are unconven- 
tional and incomplete. The  librarian 
should adopt some of these, even if they 
violate the canons of library practice. 
The  universe of scholarship is too large 
to be amenable to common treatment. 

Service is the operative term in this 
discussion, and service costs. These in- 
formation gathering tasks now cost in- 
formation centers a great deal. The  pie 
could be sliced differently, with profit 



both to the centers and the libraries, if 
the latter are aggressive about it. 

An analysis center is a source of infor- 
mation. Assume that it exists to assist 
the library. If there ever is a broad based 
infonnation network for rapid retrieval 
of documents and data, the first set of 
terminals should be at the desks of ref- 
erence librarians. Those admirable de- 
cipherers of ambiguous questions are 
well suited to guide the prospective user 
to the sources of information, classical 
or modern. 

But let us assume that the mechanism 
for instant retrieval does not exist and 
may never develop. How then can the 
library use the centers? It can use them 
as back-up for local sources of informa- 
tion and use them as experts in the de- 
velopment of a collection. 

By "back-up" is meant improvement 
and extension of the resources of the li- 
brary. First, a library should collect the 
published output of analysis centers on 
the same basis that it collects encyclo- 
pedias and handbooks. This output is 
boiled-down information. Second, a li- 
brary should direct its users to these pub- 
lications as a matter of course. If  a hand- 
book or critical monograph exists on the 
subject, it will provide the answers to 
most of the questions that are asked. 

Third, if the user finds these answers 
to be unacceptable, then the librarian 
should locate a center that nzny be able 
to provide more extensive information. 
The  word "may" is important because 
the probability of finding unpublished, 
well-codified, evaluated information is 
not high. There is a much higher prob- 
ability of finding an assortment of ma- 
terial that the user will be forced to 
evaluate himself. There is a class of users 
-other subject experts in the same field 
-willing to do this analysis. But it is a 
small subset of the users of data. 

There is a practical reason for putting 
recoul-se to the analysis center last. I t  
will take time to get an answer. Most 
users are in a hurry. 

The  other use of a center by a library 
mentioned above was as an expert in 
the development of a collection. What a 
library should buy, and, more impor- 

tant, what it should keep are major 
problems. Evaluators must know what 
is available in their fields and what re- 
search topics are becoming important. 
Ask a center for a list of important ref- 
erence sources in its field of activity. The  
request will probably be a hard one to 
answer, but it is one that will repay the 
work involved, both for the center and 
the library. Use any locally available 
evaluators as advisors on current pur- 
chases and to scan shelves for material 
to be removed. Be aggressive about it. 
It is a small price for the expert to pay 
in return for good library service. In my 
opinion, good library service is worth 
almost any price, and friendly librarians 
are worth their weight in gold. 
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APPENDIX 1. Some Examples of Ionizo~ion Potentials, Appearance Poten- 

Reference Sources for the 
Field of Chemistry 

tic~ls and Heats of Formation of Gaseous 
Positive Ions. J .  L. Franklin et al., Na- 
t i o ~ ~ a l  Sta~idard Reference Data Series, 

1. General Data Com~ilat ions [J.S. National Bureau of Standards. 1969. - - -  - 

a. One-volume compilations 
Handbook of Chernistl-y and Physics. 
ed. R. C:. TVeast, Chemical Kubber Co., 
Cleveland, Ohio. 50th ecl., 1968-70. 
Handbook of Chemistry. ed. N. A. 
Lange, Handbook Publishers, Inc., 
Sanduaky, Ohio. 10th ed., 1967. 
Chemical Engineers' Handbook. ed. 
J .  H .  Perry, McGraw-Hill Book Co., 
New York. 4th ed., 1963. 
Americtrn Institute o f  Physics Hnntl- 
book. ed. D. E.  Gray, hlcGraw-Hill 
Book Co., New York. 2nd ed., 1963. 

b. Multi-volume compilations 
Zahlenzuerte und Functionen aus Na-  
twwisstmschaften und Technik.  Neue 
Serie. [Landolt-Bornstein Tabellen] un. 
der various titles, 1923-69. 
Tables (Internationales) de Constantes 
et Donne'es Numeriques. Gauthier-Vil- 
l;m, Herrman, Pergamon. Vols. 1-14 
(1910-45), new series Nos. 1-15 (1947- 
66). 
International Critical Tables of N u -  
merical Data, Physics, Chemistry and 
Technology. ed. E. W. Washburn, 
Natl. Research Council (McGraw-Hill 
Book Co.), 7 vols., 1926-33. 

Processes and Properties Information 
T h e  Merck Index. ed. P. G. Stecher, 
Merck arid Co., Rahway, New Jersey, 8th 
ed., 1968. 
Beilsteins Handbuch der organischen 
Chemie. Springer, Berlin, 4th ed., 1918- 
37 (27 vols.) and three series of supple- 
ments, 1920-69. 
Gmelins Handbzrch der anorganischen 
Chemie. Verlag Chemie. Continuous pub- 
lication of monographs on chemical ele- 
ments and their compounds, 1924-69. 
Specialized Compilations 
Sol~cbilittes of Inorganic and Metal Or- 
ganic  compound^. ed. TV. F.  Linke, D. 
van Nostrand, New York (Vol.1, 1958), 
American Chemical Society, Washington, 
D.C. (Vo1.2, 1965). 
Selected Values of Chemical Thermody- 
namtcs Ploperties. F .  D. Rossini, et al., 
NBS Circ. 500 (1952), D. D. Wagman, et 
al., Tech. Notes 270-1 through 270-4, Na- 
tional Bureau of Standards (1967-69). 
Thelma1 Constants of Substances. etl. 
V. P. Glusko, Academy of Sciences, USSR, 
Moscow, 3 vols. 1965-68. 

Tables of Birnolecular Gns Reactions. 
.I. F .  Trotmarl-Dickenson and G. S. 
Alilne, National Standard Reference Data 
Scries, 1J.S. National Bureau of Standards. 
1967. 
High Temperature Rate  Dnta. D. L. 
Raulch, et al., T h e  University of Leeds, 
England. Four reports 1968-70. 

APPENDIX 2. Sources of Information 
about Information Centers 

COI)A T A  Intel-notional Con i f~end i~r in  of 
hrlimeric.c~l Data Projects. Spr i~~ger ,  N.Y., 
1969. 
A Dircclory of Information Resources in the 
United S t a t ~ s .  General Toxicology. National 
Referral Center for Science and Technology, 
Jun  1969. 
A Directory of Information Resources in the 
United Slates. Federal Government. National 
Keferral Center for Science and Technology, 
J u n  1967. 
1)irectoly of Federally Supported Znforma- 
tion .4nnlysis C e n t e r . ~ . ( P a k l  6, Information 
.411alysis and Data Centers, Committee on 
Science and Technical Inform;~tion, Janu- 
ary 1970). COSATI 70-1, PB 189 300. 
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Evaluation of Indexing 

4. A Review of the Cranfield Experiments 

Masse Bloomfield 

Hughes Aircraft Company, Culver City, California 90230 

The  Cranfield Experiments have given and critical comments made of 
been widely reviewed and have been the this indexing. It  is noted that the Cran- 
basis of a great deal of experimentation field indexing is related machine index- 
and study. There have been many criti- ing and machine searching. Comparisons 
cisms of the Cranfield Method. However, of the Cranfield indexing to other types 
no criticism has been made of the index- of indexing are made which describe 
ing used in the Cranfield Experiments. different approaches to indexing. 
The  indexing of Cranfield I and 11 is 

THE CRANFIELD I EXPERIMENT 
began in 1957 at  the College of Aero- 
nautics, Cranfield, England, under the 
direction of C. W. Cleverdon. This be- 
ginning experiment was based on the 
attempt to compare four types of index- 
ing: Universal Decimal Classification; an 
alphabetic subject index; a special fac- 
eted classification; and the Uniterm Sys- 
tem of Coordinate Indexing (I). 

Swanson, in a review article, has well 
described the Cranfield I experiment. 
He writes (2): 

This is the fourth in a series of five articles 
on Evaluation of Indexing by Mr. Bloom- 
field. Part 1, Introduction, appeared in SL 61 
(no.8): p.429-432 (Oct 1970). Part 2, The  
Simulated Aiachine Indexing Experiments, 
appeared in  SL fjl(no.9): p.501-507 (Nov 
1970). Part 3, A Review of Comparative 
Studies of Index Sets to Identical Citations, 
appeared in SL 61(no.10): p.554-561 (Dec 
1970). Part 5 will appear in the February 
197 1 issue of SL. 

T h e  main task of the first Cranfield proj- 
ect was to test and compare the ability of 
four indexing systems t o  retrieve material 
responsive to  each of a large number of ques- 
tions. Each question was based on a particu- 
lar document in  the collection (known as the 
"source document") and was therefore 
known to  be highly relevant to  that one par- 
tzcular document. A search was successful if 
rt ultimately retrieved the source document 
and was unsuccessful z f  it did not. 

Cleverdon has taken the results of his 
searches and developed two statistical 
measures. These two measures were 
called "recall" and "relevance." Rele- 
vance was later changed to "precision," 
but in the earlier literature the word 
"relevance" will be found. Cleverdon 
explains these two measures as follows 
(3): 

"Recall ratio" equals 100 X R/C where C  
equals the total number of documents in  the  
collection which haue an  agreed standard of 
relevance to  a given question, while R  equals 
the number of those relevant documents re- 
trieved in  a single search. O n  the other 



hand, "relevance ratio" equals 100 X R / L  
where L equals the total number of docu- 
ments retrieved in  a single search. As a n  il- 
lustration, presttnte that in a given collec- 
tion o f  docrcments, ten  are known t o  have 
a n  agreed satisfactory standard of relevance. 
I n  a single search, six of these documents are 
retrieved, plus another twelve documents 
which are irreleuant. I n  this sittiat ion recall 
ratio equals 100 X 6 / 1 0  = 607, while the 
relevance ratio zuoztld be 100 x 6 / 1 8  = 33?/,.  

From this description of what Clever- 
don defined as recall and precision (rele- 
vance) ratios, it bxomes clear that Cran- 
field I is interested only in how well 
these two ratios compare for the four 
indexing systems tested. 

One of my criticisms of Cranfield I 
is that the indexing is given a minor 
role in the whole experiment. When 
words like "Effects" and "Effectiveness" 
appear in a list of index terms (given in 
the Cranfield Uniterm Index terms of Ta- 
ble I) ,  the entire experiment is suspect. 
Those two words appear on a list of 
stop words to the KWIC journal Chemi- 
cad T i t l e s  as being non-content words 
which should not appear in a KWIC in- 
dex. 

Cranfield I is built around a study of 
information systems and the ability of 
the information systems to produce I-ele- 
vant documents to given questions from 
a small total number of documents. The  
use of a small number of documents al- 
lows the experimenter to know the total 
number of- relevant documents in the 
collection. 

Criticisms of Cranfield I 

The  major criticisms found in the lit- 
erature of Cranfield I do not deal with 
the problem of indexing, but tend to be 
aimed at the basic design of the experi- 
ment and the way it  was conducted. 
Cuadra has criticized Cranfield I 
obliquely. He points out that the two 
possible definitions of relevance are 
rolled into one in the Cranfield studies, 
and therefbre variables are introduced 
into the experiment that cannot be con- 
trolled properly (4). I n  testing the en- 
tire information system, by means of 

matching user questions to the indexing 
vocabulary, too many variables inter- 
fere with a figure of merit that can be 
faithfully reproduced. Thus, to restate 
Cuadra, lie feels that Cranfield suffers by 
trying to do too much. 

Richmond echoes Ci~adra wlmi she 
states (5): 

U p  to  the present, very little has been 
done in expel-imental situations to alter only 
on(,  vtrriable at n t ime, so that much experi- 
~ n r , ) ~  ttr t ion s~cflel-s from the presence of too 
mrrny ~itrc.ont?-olletl variables. T h e  Cranfield 
Projrc.t hnrl .to t ~ ~ n n y  variab1e.r going at once 
/lr~r/ onr is seriolrsly justified in  asking 
~ u h ~ t l ~ ( , r  / h ~  r ~ s l ~ l t s  mean anything at all. 

Swanson attacks the Cranfield I study 
on the basis of the relationship between 
the titles in the collection and the ques- 
tions posed in the retrieval phase. "An 
examination of the questions ant1 titles 
. . . shows that such a close resemblance 
is more the rule than the exception" (6). 
This impression is confirn~etl by the 
Cleverdon remark that "the questions 
were based on the titles" (7). Swanson 
states that nearly "half the questions, in 
fact, show so close a resemblance to the 
title oE the source document that for all 
practical purposes they can be consid- 
ered as titles turned into questions" (8). 

In another criticism of Cranfield I, 
'l'aube leveled the accusation that using 
relevance undermined the value of the 
experiment (9). Taube does not attack 
the Cranfield study on the basis of its 
indexing. He does, however, cast as 
much doubt as he can on the value of 
the Cranfield experiment by attacking 
the assessment of relevance. 

Western Reserve University Indexing 
System 

In an attempt to use the Cranfield I 
methodology to evaluate another system 
currently in operation, the Western Re- 
serve University Indexing System for 
Metallurgical Literature was tested. 
Along with the WRU indexing, the Eng- 
lish Electric faceted classification was 
also studied. WRU developed their syh- 
tem based on a machine search capability. 



In one example of WRU indexing 
found in the literature, 32 index terms 
were listed to define a single paper (10). 
However, of the 32 terms, 7 are used 
more than once to bring the total num- 
ber of entries for the article to 39. The  
terms that are used more than once have 
unique roles assigned to them each time 
t h y  are used. 

The need for 39 index terms for one 
document is related to the use of com- 
puters for searching. \\Tit11 39 terms in 
the computer, a very specific retrieval 
can be conductecl. T h e  indexing jour- 
nals which also inclexecl the WRU exam- 
ple used no more than 4 index terms to 
define the identical article. In a compari- 
son between the indexing of the WRU 
indexing system, Clzemicnl Abstracts, 
Physics Abstracts and a manually pre- 
pared KWIC index set, the WKU in- 
dexers assigned 39 terms to the sample 
document; Chenlicml Abstracts indexers 
assigned but 4 terms; Physics Abstracts 
had but 2 index terms for this sample 
article; and the KUJIC program devel- 
oped 6 terms. 

One of the important differences 
which has come to light in this study is 
represented by this comparison. There 
exist two bodies of thonglit in intlexing 
which are clearly at odds with each 
other. When Cleverdon says that the 
optimum number of terms per article is 
between 20 antl G O  ( I l ) ,  he obviously is 
talking about indexing for machines and 
not for the kind of intlexing tlone by the 
I,ibrary of Congress for books or the in- 
dexing done for the printed abstracting 
antl indexing journals. 

The  need for indexing for machines 
was spu~-i-ed by the Uniterm System with 
Coordinate Indexing which Taube had 
01-iginatetl. \'Vith the advent of the com- 
puter able to make use of Uniterm In- 
dexing, lb7estei-n Reserve University antl 
others have used this system. T h e  De- 
fense Documentation Center's Technical 
A?zuo~incemcnt Bl~lletin has two sets of 
indexing.-one for the printed issues 
which can be se;ircht.tl manually and 
one for the machine searching capa- 
bility. 

The  indexing tlone 11). JZ'KU is avail- 
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able only by processing a computer 
search. With machine searching, there 
can be no human interpretation of the 
results of a search until the computer 
printout is available. There can be no 
selection from general terms as there can 
in any published subject index. Unless 
the machine searcher provides the cor- 
rect descriptors in their correct Boolean 
or weighted relationship, the results can- 
not be predicted. The  human search 
can be a general one first and then a 
specific one, depending on the feelings 
of the searcher. 7'his is not true for a 
machine search. 7'he machine dictates 
tile way the search must be tlone. MTith 
an  on-line capability, the searcher may 
get the results of the search immediately 
and reprogram or rephrase his search 
questions. On the off-line machines, if 
the search is too general, the machine 
dump can be enormous. In my experi- 
ence, I have seen a dump of some 20,000 
items in response to a single machine 
search. I t  is obvious that the question 
asked the machine must have been far 
too general for i t  to have produced 20,- 
000 references. 

Rees at Western Reserve has written 
several papers explaining the poor re- 
sults of the machine searching in the 
Cranfield I-WRU experiment (12,13, 
14). The  design of this experiment was 
based on a comparison of searching re- 
sults for the WRU indexing system with 
the English Electric faceted classification 
system. An identical set of 1,300 docu- 
ments already in the WRU system was 
indexed at Cranfield using a faceted 
classification. Then  137 questions were 
rlevelopecl from the collection of docu- 
ments and posed to both indexes. The  
recall ratio for the WRU system was 
81.4y0 and the recall ratio for the fac- 
eted classification test at Cranfieltl was 
85.3':i,. These statistical results put the 
V\rRU system on the defensive, and Kees 
states (15): 

, 4 1 1  rxamincltion o f  the  performance fig- 
ror5 c o m p ~ l s  one  t o  wonder  why  the W R U  
\ystenl, with its high power of discrimination 
proiiid(~tl by cxhnustive and specific indexing ,  
thc,.,c,l~~-/rl control and syntactic relationships, 
( l i t1  n o /  p f l f o r i ~ ~  strbstantinlly better than t he  



faceted index .  If control devices such as 
]-ole indicators, punctuatiorl l ink ing  and 
thesauri do  no t  materially improve  perform- 
ancr,  then  this has serious implications t o  
the  dr-orlopvaent of information retrierla1 
s y ~ t r i m ,  irr that  it has been assumed that 
these (leuices are desirable if not  indispen- 
.sable to the  assurance of high relevance and 
rP[ all. 

T h r  swer i ty  of thi.r train of speculation 
r~ercssitates srrious consideration as t o  what 
runs tcrtrrl, t he  nature of the  controls sur- 
rouiltli,rg the tests, and design fratures of 
t he  cxper imrnts  likely t o  have  influenced 
the  rr.rtrlts. 

In the discussion which Rees makes 
about the significance of the WRU ex- 
periment, he says (16): 

I t  b evident  that  the  C?-anfield test n~e tho t l  
nerds fur ther  investigation wi th  respect t o  
its underlying design. I n  its application t o  
the TYKU indexing  system, it is not  clear as 
t o  ruhat was tested. T h e  conzplexily of t he  
indexing  process and ~r s r  of i ndex  languages 
wi th in  the  framework of a total information 
retrieual system is such that it is difficult t o  
be confident that  the  mass o f  resulting data 
really relate l o  t he  hypothesis tested. 

By quoting from the Rees evaluation 
of the Cranfield Test of the WRU index- 
ing system, it would seem to indicate 
that the Cranfield I methodolo~y and 
its results are far from conclusive in just 
the area of recall. 

Need for Identifying Characteristics 

There is a need to identify the charac- 
teristics of indexing systems and to quan- 
tify them. For instance, the inclusion or 
exclusion of cross references in an index 
makes it easy or difficult for a human re- 
searcher to use. However, testing com- 
puter indexing systems such as the one 
at IVRU, the use of cross references is 
irrelevant to the experiment. The  cam- 
p e r  cannot search cross references in 
the WRU program. This aspect of the 
computer search is meant to be accom- 
plished when the human programmer 
uses the thesaurus accompanying the 
computer store. The  Cranfield I Experi- 
ment and the WRU test did not provide 
any insight into the identification of in- 
dex term characteristics or any quantify- 

ing aspect of these characteristics. These 
tests are so designed that only recall and 
relevance ratios are obtained. There is 
no way to tie back a recall ratio of one 
index term or a set of index terms for a 
single document. 

Lancaster, in his book Znforrnulion 
He t r i eua l  .Systrwu, reviews the Cranfield 
metl~od at length. The  book stresses the 
experience Lancaster has had with Clev- 
ertlon and with the evaluation of MED- 
I,-\lIS using the Cranfield method. It 
would seem that Lancaster is as knowl- 
etlgeable about the Cranlield method as 
anyone. 

Perhaps Lancaster's statement about 
the Cranfield AIethod is the most critical 
of all. He states (17): 

Recall ratios and precision ratios . . . d o  
not mean  very m u c h  in themselves [his m- 
m a s ] .  T h e y  connot be used t o  compare t he  
performance of our  system wi th  that  of some 
other system having diflerent documents,  
r l i f l~rent  requests, and different user toler- 
ances relating t o  recall, prectsion, response 
t ime,  and amoun t  of user eflort. Such com- 
parisons are meaningless. 

Lancaster is saying that the Cranfield 
Method cannot be used to compare in- 
dexing systems, and he dismisses the 
Cranfield h/Iethod from the evaluation 
oC index term assignment. 

Cranfield I vs. KWIC 

In an attempt to compare the actual 
indexing of a Cranfield 1 item in terms 
of its alphabetic indexing, the Cranfield 
I alphabetical subject cataloging and 
the Cranfield Uniterm cataloging were 
compared to a KWIC index set for a 
single document. This comparison is 
shown in Table 1. The  question that was 
generated by Cranfield I to find a recall 
and relevance value for this source doc- 
ument is: T ~ P  E f c c t s  of Latcrtll Damp- 
if7g on thc Dispersion of F i g h t e r  A e r o -  
p l a n e  G u n f i r e .  

Table 1 shows the KWIC indexing for 
the source document which generated 
the Cranfield question above. It is obvi- 
ous, as Swanson has stated earlier, that 
there is more than a casual lelationship 
between the title and the question used 



Table 1. A Com,parison of Cranfield I Indexing Versus KWlC lndexing (18). 

Cranfield Uniterrns 

0 
0 
Aircraft 
0 
Damping 
ER ects 
Effectiveness 
Fighter 
Flight 

Gun 
Investigation 
Lateral 
NACA 
Platform 
Stability 
0 

Cranfield I Ci tat ion No. 12414: H. Kuehnel. A 
Fl ight Investigation o f  the Effects o f  Varied Lateral 
Damping an the Effectiveness o f  a Fighter Airplane 
as a Gun Platform. N A C A  TN-4199, January 1958. 

KWlC Terms 

0 
0 
0 
Airwlane 
Damping 
0 
0 
Fighter 
Flight 

Gun 
0 
Lateral 
0 
Platform 
0 
Varied 

for searching. It  is also obvious that the 
KWIC index terms would have led to 
the source document with persistent 
searching. The  question would have 
been answered by searching under the 
KWIC terms "Airplane," "Gun," 
"Fighter," "Lateral" or "Damping." 

In studying Table 1, it could be said 
from this one sample that the Uniterm 
Indexing of Cranfield 1 is an enriched 
KWIC. Since only one comparison is 
given, this conclusion may be in error. 

T o  quote Cleverdon on his opinion 
of recall values for KWIC indexing, he 
states (19): 

The  fact that 97% retrieval was obtained 
by  KWIC indexing is not so much an argu- 
ment in favor of this technique as an inter- 
esting commentary on the efiectiveness of 
the titles of the reports and papers used in 
this project. 

Cranfield I1 

In continuing the Cranfield experi- 
mentation, Cleverdon has designed a se- 
ries of tests which are meant to test the 
use of various index language devices. 
The  new series of tests is called Cran- 
field I1 and was reported in the 1967 
ASLZB Proceedings paper. 

Cleverdon gives an example of his 
basic indexing in this paper for Cran- 

Cranfield Alphabetical Subiect Catalogue 

Aeroplanes, Fighter-Effectiveness, Flight Tests 
Aeroplanes, Fighter-Stability, Flight Tests 
0 
0 
Damping-Stability, Flight Tests 
0 
0 
0 
Flight Tests-Stability, Damping 
Flight Tests-Damping 
0 
0 
0 
0 
0 
Stability, Lateral-Damping, Flight Tests 
0 

field 11. The index terms are given as 
single words or Uniterms and are shown 
in Table 2. In  comparing the Cranfield 
11 list of index terms with those of the 
conventional published indexes and that 
of a KWIC index, also shown in Table 
2, it is difficult to understand the need 
for the exhausting indexing Cranfield 
I1 has attempted. 

Again, the objective of Cranfield I1 
seems to be in the area of the computer- 
ized type of index characterized by single 
terms with a depth of indexing far 
greater than used in conventional in- 
dexes. Cleverdon has stated in the dis- 
cussion of the Aslib Proceedings article 
mentioned above that ~ e a k  ~erformance 
of the number of index terms "occurred 
anywhere between 22 and 60 terms per 
document; the only thing that co;ld 
really be said was that 33 terms was bet- 
ter than either 22 or 60" 120). This kind 
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of thinking can only be produced by the 
person who does not consider Chemical  
~ b s t r a c t s ,  which uses about 6 terms per 
article, as deep indexing. Why is it neces- 
sary for Cleverdon to assign over 30 in- 
dex terms per document and Chemical  
Abstracts only 6? 

The  same criticisms that Cuadra has 
leveled against Cranfield I are true for 
Cranfield 11. The  use of recall in trying 
to determine efficiency of index terms 



Table 2. A Comparison of Cranfield II lndexing with Human and K W l C  lndexing 

Cranfield II 
lndexing 

0 
Analysis 
Angle 
Annulus 
Area 
Axial 
Blade 

Cascade 

Characteristic 
Choking 
Co-efficient 
Compressor 
Constant 
Curve 
Data 

Design 
Distribution 
Double 
Flow 
Guide 
Hysteresis 
l deolized 
Inlet 
Knee 
Line 
Loading 
Loss 
Mach 
Moss 
Matching 
Number 
One 
operations 
Percentage 
performance 
Pitch 
Point 
Pressure 
Ronge 
Ratio 
Slope 
Speed 
Stage 
Stagger 
Sto!ling 
Surge 
Temperoture 
Test 
Total 
Two 
Unstolling 
Uprating 
Valued 
Vane 
Velocity 

for an Identical ~ i t i c l e  

A. Stone/Effects of  Stage Characteristics and Match- 
ing o f  Ax ia l  Flow Compressor Performance. Am. 
Soc. Mech. Eng. Trans. 80: 1273-1293 ( 1958) 

K W l C  
lndexing 

0 
0 
0 
0 
0 
X 
0 

0 

0 
0 
0 
X 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
X 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Index t o  ASME Trans. 
Vol. 80, 1958 

Appl ied Science and 
Technology Index, 1958 

0 
0 
0 
0 
0 
0 
0-Blades, see 

Compressors, Steam 
Turbines 

0-Cascades, see 
Flow of Fluids 

0 
0 

0-Moss Transfer (0) 
0 
0 
0 
0 
0 
0 
0 
0 
0-Pressure Vessels (0) 
0 
0 
0 
0 
0 
0 
0 
Surge Vessels (0) 
0 
0 
0 
0 
0 
0 
c 
0 
0 

Air Compressor-Testing (X) 
0 
0-Angles (0) 
0 
0-Areo Measurement (0) 
0 
0 

0 
0 
0 
0--Compressors (0) 
0 
0-Curves (0) 
0-Data Processing Service 

Centers (0) 
Design (0) 
0 
0 
0-Flow Indicators (0) 
0 
Hysteresis (0) 
0 
0-Inlets (0) 
0 
0 
Loading and Unloading (0) 
0 

Moss (Chemistry) (0) 
0 
0-Numbers (0) 
0 
operations Research (0) 
0 
0 
Pitch (0) 
0 
Pressure (0) 
Ronge Finders (0) 
0 
0-Slopes (0) 
Speed (0) 
Stage Lighting (0) 
0 
0 
Surge Tanks (0) 
Temperoture (0) 
0 
0 
0 
0 
0 
0 
0 
Velocity (0) 

Key: 0-the single word term did not appear in the list of index terms. 
(0) with on index term preceding it-that term appears in the index, but this article is not indexed 

under that term. 
X-this article was indexed under this term. For this chart, al l  the Cranfield II index terms should 

be followed by an (X), but to avoid confusion, they were omitted. 

Note: The stop word list from "Chemical Titles" of Jon 31, 1966 was used to generate the KWlC index terms 
manually. 














































































