
Rutgers Series on Systems for the 
Intellectual Organization of Information 

edited by Susan Artandi 

VOLUME I 

THE UNIVERSAL DECIMAL 
CLASSIFICATION 

025.43 
M 626.1 U 

by 

JACK· MILLS 

.duate School of Library Service 
~utgers • the State University 
:--Jew Brunswick, New Jersey 

lg64 





Rutgers Series on Systems for the 
Intellectual Organization of Information 

VOLUME I 

edited by Susan Artandi 

THE UNIVERSAL DECIMAL 
CLASSIFICATION 

by 

JACK MILLS 

Graduate School of Library Service 
Rutgers • the State University 
New Brunswick, New .Jersey 

1964 



Copyright 1964, by the 
Graduate School of Library Service, 
Rutgers · the State University 

®Lihrar~ liAS, Shimla 
025043 ~ 62601 u 

111111111111 11111111111111111111111111111111111111 

00035873 
This work was supported by the 
National Science Foundation. 

'· 
0 1 

o 1 !1 ) 
' J :; 

f 

r ~ \ ~- -- I '1 f 
L~\ 

• "\I ~~ ''· 

'• 

Distributed by 

, 
~, .. 

The Rutgers University Press 
New Brunswick, New Jersey 



PREFACE 

This volume is the first in a series resulting from an 
investigation concerned with systems for the intellectual or­
ganization of information. It was recently undertaken by the 
Rutgers University Graduate School of Library Service under 
a grant from the National Science Foundation. 

The investigation is intended to examine the various 
methods or systems individually, study them in depth within 
the framework of a seminar series, and then produce a group 
of papers which, in addition to being state-of-the-art contri­
butions to the scholarship of the field, should also serve as 
a basis for the ultimate objective, systems comparisons. 
Each paper then should be a description, a discussion, a 
critique, a collection of facts and data. Together they should 
give a good idea of the contribution each system has to make 
to specific problems in information organization. 

The term "system" is used here to mean methods for 
carrying out that part of the complete information cycle which 
is directly concerned with the organization of materials for 
the effective retrieval of the information contained in those 
materials. It is not used to mean systems which store and 
retrieve data. 

Thus, while the ultimate objective of any meaningful 
effort in information organization should be to make available 
existing information for future use -- or, to paraphrase 
Shaw to make available the right information, to the person 
who ~eeds it, at the time he needs it, in the form in which 
he needs it -- the investigation described here considers only 
part of this total cycle. The_ ste~s which are studied provide 
for the identification of the nght Informational materials in 
response to a given informa~ion need within the framework 
and limitations of the matenals that are part of a given 
system. 

Therefore, some important aspects of the total infor­
mation cycle are omitted; for example, the identification and 
acquisition of materials for input or the actual dissemination 
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of information or materials in the desired form at the output 
end. 

An important objective of the investigation should be 
the preparation of reasonably uniform descriptions and dis­
cussions of the systems included in the study, in terms of 
their distinctive characteristics, advantages, disadvantages, 
weaknesses, and limitations. This objective is based on the 
assumptions that a set of descriptive criteria, applicable to 
information organization systems in general, can be created 
and that sufficiently uniform descriptions can serve as a useful 
basis for comparative studies. 

The comparative studies then should help to determine 
which system is the most efficient under a given set of cir­
cumstances or, ~onversely, to outline exactly the condit_ions 
that apply to a given system. In other words, the studies 
should show what can be gained or lost by adopting a particu­
lar system and to determine where those gains and losses 
are. 

It is assumed that 

(1) there is a finite (basic) set of functional _cha~ac­
teristics that exists for information orgamzatwn 
systems in general; 

(2) while a particular system may not have all of these 
characteristics, all systems have a number of 
them; and 

(3) the systematic indication of the presence or absence 
and of the specific nature of the functional charac­
teristics will add up to fairly uniform system de­
scriptions. 

The systems included in the Rutgers Series on Sys_tems 
for the Intellectual Organization of Information were studied 
within the framework of seminar-type meetings. . The ~re­
sentation of each study was followed by a panel discussi~n 
with the audience participating. The points brought out m 
the discussions are incorporated in each published volume. 

Thus, the published volumes represent both an exposi­
tion by an authority on a particular system and ~he comments 
of a group of knowledgeable people in the field, mterpreted 
by the authority for maximum usefulness. 
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In this volume the Universal Decimal Classification is 
presented by Mr. Jack Mills of the ASLIB-Cranfield Project 
and the Northwestern Polytechnic, London. 

The seminar meeting was held on October 31 and on 
November 1, 1963, and the panelists included Mr. Benjamin A. 
Custer, Dewey Decimal Classification; Dr. Phyllis Richmond, 
University of Rochester; Mr. Malcolm Rigby, Meteorologi-
cal and Geoastrop~ysical Abstracts; Dr. Maurice Tauber, 
Columbia University; Dr. Harold Wooster, Air Force Office 
of Scientific Research. Dr. Susan Artandi, Rutgers, The 
State University, was moderator. 

The Rutgers project staff worked under the direction 
of Dr. Ralph R. Shaw and included Dr. Paul s. Dunkin and 
myself. 

While the general pattern of the studies is loosely 
based on an outline prepared by Dr. Theodore C. Hines at 
the Rutgers Graduate School of Library Service, the papers 
were presented and edited for publication with a modified, 
somewhat broader organization in mind. 

New Brunswick, New Jersey 
May, 1964 

Susan Artandi 
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I. INTRODUCTION TO THE UNIVERSAL DECIMAL 
CLASSIFICATION 

Historical Background 

The first International Conference on Bibliography, 
held in Brussels in 1895, resulted in the founding of the Insti­
tut International de Bibliographie (liB), known since 1938 as 
the F~d~ration International de Documentation (FID). Follow­
ing on this Conference, a great classified index to all published 
information was projected and a classification system was 
sought to provide its arrangement. The persons chiefly re­
sponsible were two Belgians, Paul Otlet and Henri La Fon­
taine. After examining existing systems, Otlet and La Fon­
taine concluded that the Dewey Decimal Classification (DC} -
then in its 5th edition - offered the most promising basis, be­
ing a purely subject classification, a general one, and one pos­
sessing an infinitely hospitable notation using the international­
ly known Arabic numerals in a decimal system. 

Permission to modify and expand his scheme was ob­
tained from Dewey on condition that the order of main classes 
and divisions be maintained and that maximum compatibility in 
development be sought. 

Otlet and La Fontaine then proceeded to enlarge greatly 
the range of the DC by adding extensively to its enumerated 
classes (those pre-coordinated in the schedules, with ready­
made numbers) and, more significantly, providing a much 
more extensive apparatus for synthesis, or number-building. 
The new scheme, the Classification D~cimale (CD), was first 
published in a complete international edition (in French) in 
19 05 as the 'Manuel du r~pertoire bibliographique universe!'. 
From 1927 onwards, further full international editions, em­
bodying the fruits of international cooperation in additions and 
revisions, appeared in French, German and English, together 
with numerous abridged editions in these and other languages. 

Although correspondence with Dewey in the first 1000 
classes (000/999) has been maintained, constant revision has 
produced increasingly serious deviations between the detail in 
the two schemes. Of the estimated 130, 000 enumerated classes 
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1.0 Universal Decimal Classification 

in the present full UDC only a few thousand are left from the 
DC. 

Basic Concepts 

UDC is a universal scheme of classification in two sen­
ses: firstly, it is a general classification covering all knowl­
edge, 'not as a patchwork of isolated self-sufficient specialist 
groupings but as an integrated pattern of correlated subjects' 
(Abridged English edition 1957 p. 7); secondly, it aims to 
provide subject descripti~ns of the utmost precision, whether 
such precision demands coordination of terms from within one 
subject field or from quite distinct fields. 

Precision in subject description is sought by an 'analy­
sis of ideas', seen most clearly in the separation of auxiliary 
schedules, both common and special, from the other f~cets e­
numerated under each class in order to produce relabvely 
elementary concepts, and the provision of synthetic devices 
whereby 'compounds' may be formed by coordination. 

It aims to provide a practical system for retrieving in­
formation in which the fine order of subjects is considered to 
b_e of les~ importance than the provision for detail in sp~cifica­
bon (achieved by exhaustive enumeration of terms combmed 
w~th notational synthesis). Nevertheless, order of subjects is 
sbll regarded as important since this is what marks off a 
classified system from any' other· i.e. related concepts are 
system~tically brought together a.'nd the'ir connections dis -
played m a systematic arrangement. 

So far as the order of classes is concerned, UDC for­
mally acce~ts certain traditional principles; notably, the gen­
er~l preceding the special, mutually exclusive classes, collo­
cation of cognate classes, and consistency of approach. 

. However, it fails to provide often deliberately, pre -
c1s_e face~ formulae in each class, ~r to recognize the principle 
of mvers10n, whereby general before special is maintained, 
~d so t~ese theoretical principles are imperfectly implemented 
m pracbce. 

!t is international. By the transference of all na~i?nal 
~d rac1al factors to separate common facets, the class1f1ca­
bon _of subjects is unimpeded by any bias to the needs of on~ 
pa~lc_ular nation. Nevertheless, it is undeniable that the Vlew­
pomt lS essentially a Western one. It neglects, relatively, 
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non-Christian religious systems, for example, and non-West­
ern philosophy, while in the social sciences the traditional po­
litical and economic systems of the West are used as the basis 
for classification. 

It is a decimal system in its notation, allowing maxi­
mum hospitality to the insertion of new terms. 

There are no restrictions on the information materials 
which can be organized by UDC, which is designed to accom­
modate recorded information, whether 'macro-thought' or' mi­
era-thought', and whatever the vehicle communicating it. As 
to subject content of the material, UDC is universal in scope. 
But historically, there has been a bias towards science and 
technology in the development of its schedules. As to the form 
of presentation of the material, UDC can indicate, by the use 
of Common Auxiliaries, whatever peculiarity of form distin­
guishes the record. 

There are restrictions to the use of UDC. Its weak­
nesses in order and collocation and its sometimes complicated 
notation make it less suitable in smaller, general libraries 
(e. g., school libraries) in which detailed analysis in indexes 
is not undertaken and the use of the classification on the shelf 
is important. 

Significance of the System 

UDC was the first system designed to provide for the 
detailed control of large or specialized information stores. It 
now provides a detailed and extensive scientific and technical­
vocabulary, systematically organized and indexed. 

It is widely used throughout the world (by some 5 000 
organizations) for the classification of complete librarie's of 
book and non-book materials, and of articles, abstracts ~tc. 
in scientific and technical publications (a form of catalo~ng in 
source). 

It has a highly organized international machinery for 
maintenance and development. 

Major Claims for UDC 

Although an imperfect species of the genus it can claim 
to be the first 'analytico-synthetic' library classification. 
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UDC is "essentially a practical system for numerically 
coding information, so designed that any item, once coded and 
filed correctly, can be readily found from whatever angle it is 
sought" (Abridged English edition, 1957, p. 7), 

':::~·""''';-.-::" . ..:<•"~- "'~·a'l'fv·acl!.~ vl numerous private classifica­
tiOINf, C!itt:J/ ffi..?'Ot' !l]" SJ~reoec.' speciailsts with little knowledge 

of library classification, by providing a standard system, a­
vailable to all, and covering all topics. 

It is truly general, not a bundle of special classifica­
tions but an integrated whole. 

It is truly universal; i.e., able to specify any subject. 
This is the result of combining exhaustive enumeration in the 
schedules with a large apparatus for synthesis, or coordina -
tion. 

It is extremely flexible; i.e., adjustments to spe~ial_ 
needs can be made with relative ease. This is because citatwn 
order in any given class often allows several alternative treat­
ments. Also, the use of the synthetic devices, especially the 
colon, allows a high degree of coordination of elementary_ c?~­
cepts in different permutations, thereby minimizing the ngtdi­
ty of a pre-coordinate system. 

UDC is an international language in that a file organized 
by UDC makes sense in any language. One organized on the 
basis of alphabetical order of terms for example suffers a na­
tional limitation. 

. . ce and revision 
The extensive machinery for mawtenan . ' 

allowing the full cooperation of users guarantees the CIJJJllllUed 
. ' existence of the system as a current, up-to-date one. 

It forms a carefully organized and comprehensiv~ vo­
cabulary of terms for indexing and for search programmwg. 

Major Claims Against the UDC 

For a special collection the subjects of central ~nte;­
est are likely to be scattered r~ther than collocated, owing 0 

their subordination to different aspects. (See example of me­
tals, p.29.) 

1 d . · g (and subse-na equate attention paid at the begtnmn . · ation 
quently) to the principles of analytico-synthetic classiflC 
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has resulted in the perpetuation of various inconsistencies and 
the production of further ones. Concepts which are in fact com­
mon to a number of different areas are developed separately, to 
form incipient 'special classifications' within the structure of 
the general one; e. g., Coating of metals occurs at 621. 793 
(Workshop practice), 621.357.7 (Electro-deposition), at 669 •• 
• 8 (Metallurgy, where the intervening numbers represent any 
non-ferrous metal), and at 686. 4 (Silvering, Bronzing, etc. ) 
and so on. 

The general order and collocation, based on the DC re­
flects the age and drawbacks of that scheme. Often it is nei­
ther scientific nor practical; e. g., its separation of science 
and technology, which produces serious overlapping of classes 
between, say, 54 Chemistry and 66 Chemical technology, be­
tween 532 Fluid mechanics & Hydrodynamics and 626/7 Hy­
draulic engineering. The order in Class 3 Social sciences suf­
fers particularly from its origins in DC (although UDC has 
tried to remedy the worst separations). 

The poor allocation of the notation, its distribution over 
the whole field of knowledge, and the extensive use of arbitrary 
symbols in synthesis together result in long and sometimes 
complicated class numbers. 

The delay in publishing up-to-date expansions and re­
visions is another complaint made against UDC. There is still 
no complete full edition available in English. 

Partly as a result of the last weakness, the aim of UDC 
to provide maximum detail is not implemented for the areas af­
fected during the time taken to assign numbers to new terms. 
In some cases delay in inco~porating new terms is accompanied 
by a general failure to provide up-to-date, integrated schedules 
for new clusters of subjects, such as Astronautics or Plasma 
physics. Its neglect of Class 3 Social sciences is particularly 
noticeable here. 

Use of Mechanical Devices 

UDC is usually employed in conventional card or book­
form indexes. It is, however, amenable to use with machines 
in several ways: 1) It provides a carefully organized and very 
comprehensive vocabulary of terms, providing a search pro­
gramming aid (by indicating a very large range of connections) 
more thorough than any existin_g thesaurus. 2) The terms are 
the product of intensive analysls; they eXist in a form suffi-
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ci~ntl~ elementary to allow a wide range of post-coordination, 
Which 1s the essential modus operandi of machines here. 

3) Its notation is often hierarchical and is readily usable as a 
c_ode (for punched-cards, say) expressing hierarchical rela­
tions. However, coding directly by UDC class numbers is usu­
al~y Wasteful of coding space. 4) The production of full, de­
tall~d schedules, continually updated, and perhaps in a number 
of_ different languages, is susceptible to mechanization, and 
th1s problem is now being actively investigated. 

Generally speaking, a UDC index does not require any 
mechanization of its indexing or searching functions, except, 
possibly in certain areas such as that of chemical compounds 
Where the advantages of post-coordination cannot be matc~ed 
by pre-coordinated classes. But mechanization can certamly 
help the physical production of UDC schedules and indexes. 

Aids to Operation of UDC 

The schedules of the classification are absolutely essen­
tial. They consist of full international editions, abridged edi­
tions, multilingual editions and' excerpt' or' selection' sched­
ules. Each schedule is nor'mally accompanied by a printed 
A/Z index. These vary in quality. The A/Z index to the cur­
rent Abridged English (3rd) edition is probably the best so far. 
Even the current Abridged Dutch {9th) edition does not have one. 

Extensions and corrections to the UDC, issued by the 
FID half-yearly and cumulated in three-yearly series, keep the 
published editions up to date. Most users incorporate in their 
sc~edules, at the very least, the class numbers relevant to 
their everyday needs. 

'Excerpt' schedules are available for some subject are­
as, bringing together in one handy volume classes which, al­
th~ugh related, are scattered in the UDC; e. g., the ABC (A­
~~~~ed Building Classification for Architects, Builders and 
6~Vll ~n?ineers) Which includes material from 62 Enginee_ring, 

Building technology 72 Architecture etc. ; also, a SWISS 
:~he~Ie, less Wide in' range, for the cC:lor industries {paint, 

rmsh, dyes, etc.) mainly 667. (Oesterle, K. M •. UDK :far 
• • • Lack-und Farbenindustrie sowie des Maler-und Glpserge­Werbes z . 

' urich, 1960.) 

An authority file of decisions is very helpful in main-
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taining consistency and minimizing the difficulties accompany­
ing staff changes, etc. 

The following publication is a comprehensive guide to 
the theory and application of UDC. This includes a brief ac­
count of the fundamentals of library classification and indexing 
theory, with discussion of the problems of citation order, mul­
tiple and single entry, etc. It also includes an outline of UDC 
schedules and an example of a fully developed section, with se­
lect bibliography, and list of typical UDC users, arranged by 
subject. 

Guide to the Universal Decimal Classification 
(UDC). BS. 1000C: 1963 (FID no. 345). 
London, British Standards Institution, 1963. 
15s. (Available from: American Standards 
Institution, Inc., 10 East 4oth Street, New 
York 16, N. Y.) 

Survey of UDC Editions and Extensions 
(taken, with amendments, from the Guide, op. cit.) 

Full Editions 

French (1st 1905 FID no. 63 and 2nd 1927-33 FID no. 151 out 
of print). New ed. (1940--) Assn. Belge de Doc., Bruxelles 
4. Issued: 0 (1951), 2 (1951), and 3 (1952) in print; 61 (1940), 
62 (1941), and 65 (1942) temp. 0. P. photocopies only. 

English (1943--). FID publ. no. 179, B.S. 1000, B.S. I., Lon­
don W. 1. Parts issued: 0 plus Auxils (1943); 5/53 & 54 & 
55/59 (1943 all 0. P. --new one-val. ed. 5 in 1963-4); (621. 3 
(1946) 0. P. --new ed. spring 1963); 622/623 (1955); 669 (1949 
--new ed. 1963-4); 678/679 (1954); 69 (1958). In prep.: 61, 
621, 624/628, 71/72, 77. 

German (1934-53), FID publ. no. 196. Dt. Normenausschuss, 
Berlin W. 15. 10 vols. complete. 0/2 (1-1934); 3/4 (2-1935); 
5 (3-1937 0. P. --new ed. 1!158); 61 (4-1951); 62 (5-1938 0. P. 
--new ed. 1963 ?) ; 63/66 (6-1940); 67/9 (7-1948); Index (8, Q 

& 10--1951-53). 

Japanese (1951--), FID publ. no. 253. Issued: 5, 62 & 66 
(1951-2); 61 (1955). 

Spanish (1955), FID publ. no. 243. Inst. Nac. Rae. del 
Trab. (IRATRA), Madrid. Issued: 0 (1955); 2 (1959); 3 
(1959); 61 (1958); 62/621.3 (1959); 7 (1957). In prep.: 621.4 
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et. seq. 

Polish (1959--), FID publ. no. 327. Issued: 53 (1959); 0(1960). 

Portuguese ~1961--)' to be issued jointlY by Port. & Brazil 
member bodies of F. I. D. 

Intermediate Edition: Russian (1961) 

Abridged Editions 

3-Language (1958), Fill publ. no. 277, Dt. -Eng. -Fr.; Dutch 
(1962, Fill 343); English B.S. 1000A (1961, F1D 289); French 
(1958, Fill 306); German (1955, Fill 279); Japanese 2~d ed. 
(1960, Fill 330); Portuguese (1961, Fill 275); ~olish (ill 
prep.); Serbo-Croat (in prep., Fill 323); Spamsh (1953, FID 
222); Swedish (1961, Fill 333), etc. 

Extension and P-notes 

The ''Extensions and Corrections to the UDC" (Fill publ. no. 
248) are issued by the F(!d(!ration Internationale de Documen­
tation half-yearly and cumulated in 3-year series (of 6 num­
bers each) • No sectional lists are available but the contents, 
arranged in broad UDC groups keep the published editions up 
to date. ' 

P-notes _are lists of proposed extensions circulated by th~ FID 
and ~r.e mte~ded primarily as working documents for acttve 
partlClpants 111 UDC revision work. 

Basic Publications About UDC 

Bradford, S. c. Documentation. 2nd ed. London, crosbY 
Lockwood, 1953. 

This well-known collection of Dr. Bradford's paper~~~ by 
eludes a number of chapters on different aspects of 
one of its pioneers 

Britis~ St_andard 1000A: 1961 (Fill No. 289) -used 
_This lS the 3rd edition of the English Abridgemen~&t·on to 
m_ every English-speaking UDC installation. In a I~de:X 
fauly detailed schedules it includes a verY full A/Z _ 
a_nd a long introduction setting out the principles and prac 
bees of UDC t ~~e;he:~~n,t C. W. Aslib Cranfield Research projecr~~i~:~~~ 

s stage of . t· t" . to the compa 
ficiency of i d . an lnves lga lOn ln d College of 

n exmg systems. Cranfield, Englan ' 
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Aeronautics, 1960. 
Report on the testing and analysis of an investigation into 
the comparative efficiency of indexing systems. Cranfield, 
College of Aeronautics, 1962. These two reports contain a 
wealth of description and commentary on the testing of a 
UDC index for 18,000 documents, with details of problems 
met in compiling the index, and analysis of its operation. 

Danker Duyvis, F. Policy of revision of the Universal Deci­
mal Classification. FID Rev. Doc. 23: 140-2, December 1956; 
24:29-30)February 1957; 24:95, May 1957; 24:157-91 Novem­
ber 1957; 25:82-4, August 1958. 

This series of articles by one of the outstanding figures in 
UDC history is collected together in FID publication No. 
335, 1961. 

Kyle, Barbara. The Universal Decimal Classification: a study 
of the present position and future developments, with particu­
lar attention to those schedules which deal with the humanities, 
arts and social sciences. Unesco Bull. Lib., 15:53-69 (2), 
March 1961. 
Vickery, B. C. The Universal Decimal Classification and 
technical information indexing. Unesco Bull. Lib., 15:126-
38+ (3)) May 1961. 

Most textbooks on library classification include accounts of 
UDC. A full and up-to-date one is that in Mills, J. A 
Modern outline of library classification. London, Chap­
man & Hall, 1960. 

A number of periodicals publish progress reports commen­
taries and other contributions on UDC, amongst them the fol­
lowing: 

Aslib Proceedings -e. g., 1~(7): 182-4, July 1961. 
DK-Mitteilungen (DNA, Berlm, W .15) - devoted entirely 

to UDC. 
FID News Bulletin - has regular items of UDC news. 
Revue internationale de la Document_ation (FID, 7 Hofweg, 

The Hague) - has frequent contnbutions and bibliogra­
phy on UDC. 

Further Reading 

Danker Duyvis, F. The UDC: what it is and what it is not. 
Rev. Doc., 18(2):99-105, June 1951. 

Dubuc, R. La classification d~cimale universelle (CDU). 
Cour. Normalisation, 19e ann~e, no. 106, 1952, pp. 255-
268. 

F. I. D. UDC revision procedure. 2nd ed. FID publ. no. 338, 
1961 (provisional), 21 PP· 
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Guiding principles, rules and procedure for the develop­
ment and revision of documentary classifications, with 
special reference to the UDC. 2nd ed. FID publ. 283, 1955. 

Fill, K. Einfuhrung in das W esen der Dezimalklassifikation 
(DK). Berlin, Beuth-Vertrieb (Dt. Normenausschuss), 
1960, 40 pp. 

Frank, Otto. Die Dezimalklassifikation (Handbuch d. Klassi­
fikation - Hefte 1 and 12): Aufbau und Arbeitsmittel, 3rd 
ed. rev., 64 pp., and Anwendung und Weiterentwicklung, 
88 pp. Stuttgart, Dorotheen-Verlag, 1960. 

Grolier, Eric de. A study of general categories applicable to 
classification and coding in documentation. Paris, Unescq 
1962. 

Harper, Shirley F. The Universal Decimal Classification. 
American Documentation 5 (4): 195-213, October 1954. 

Hermann, P. Praktische Anwendung der Dezimalklassifika­
tion - Klassifizierungstechnik. 4 Aufl. Leipzig, 1962, 
92 pp. 

Lorphevre, G. Sur la r~vision de la classification d~cimale 
universelle. FID 17th Conf. 1947. Rapp. I, pp. 42-48. 

Ohman, Einar, and J. P. Saville. The Universal Decimal 
Classification applied to metallurgical literature. J. Iron 
and Steel Inst., 177:183-8, May 1954. 

Proc. Brit. Soc. Inst. Bibliog., 9:13-34, 1947. Beginners' 
questions on the use of the UDC, PP• 13-22. The use of 
UDC in abstracting services for scientists and engineers, 
pp. 23-34. 

Richens, R. H. An abstracting and information service for 
plant breeding and genetics. (in Casey, R. S. & Perry, 
J • W., eds. Punched cards: their application to science 
and industry. 2nd ed. New York, Reinhold, 1958. pp. 
191-204.) 

Vickery, B. c. Classification and indexing in science. 2nd 
ed. London, Butterworth, 1959. 



TI. USE OF CLASSIFICATION FOR FILE ORGANIZATION -
SOME GENERAL CONSIDERATIONS 

Introduction 

The central aim of information organization is the re­
trieval of specified information from stores or libraries. A 
vital instrument in this retrieval is indexing, and the UDC is 
above all an indexing system. 

The basic tactic in indexing is the description of docu­
ments and other records in a succinct manner whereby their 
information is assigned to a limited number of particular class­
es. A search of the store is then reduced to the examination of 
a certain class or number of classes only - those which are 
judged to be the likely containers of the desired information. 
The greater part of the store is ignored and the enormous sav­
ing in time which results is the whole point of the exercise. 
An English librarian, Wyndham Hulme, half a century ago de­
fined library classification as a ''mechanical, time-saving de­
vice for the discovery of k_nowledge in books." If we replace 
'books' by' records' we still have an accurate definition of our 
subject. Hulme was attacki_ng, inter alia, the tendency to con­
fuse library classification Wlth the theoretical classification of 
knowledge, with all the _metaphysical implications, acknowl­
edged or otherwise, wh1ch tend to accompany this. It may be 
noted here that UDC does n~t claim to provide anything but a 
utilitarian organization of p1geon holes for information. That 
in some areas this organization closely reflects a scientific 
taxonomy means simply that t:?is particular form of organiza­
tion serves a utilitarian function also, that in fact there is a 
correlation of properties here. 

Classification is a term with many undertones and over­
tones, even in our relati~ely. sober fiel~. Librarians recog­
nize in their indexes, V:hich mclude theu shelf arrangements, 
a number of different kinds of classes; e. g., 'Documents by 
the author x, 1 'Documents published since 1960,' 'Documents 
having three citations in common, 1 'Documents about the sub­
ject y.' All these are usually m~an~ of getting at subject con­
tent, although only the last doe~ ~t di_rectly. UDC is concerned 
only with this last kind of classiflcahon. It is purely a subject 

19 
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classification. It is also 
~al classification and th· c~mmonly referred to as a hierarchi­
IVe implication t~t UDC Is Is o~en thought to have the restrict­
her Of relations. Thi . re~ogruz~s only a certain limited num­
the concepts reco n· s IS mis!eadmg. The relations between 
as Will be indicat!d IZed and disJ?layed in UDC are numerous, 
though a central ' ~nd the stnct genus/species relation, al-

one, IS by no means the only one. 

The effectiven f . . 
largely by the ff . ess o an IndeXIng system is determined 
commodatin e d ectzven~ss of the classes it establishes in ac­
ized and the g_:tn scr~erung both the information to be organ­
The econom·I 1ormah~n contained in the search prescriptions. 
in the index ~a n:at~hmg_ of the latter with the classes utilized 
tion efficienti escrzphons I~ essential if the system is to tunc­
definition p Y ~ H~w COnfident can we be that a particular class 
an absolut ro~I~ed In the index includes just what we want, with 
evant mate ~~mmum of irrelevant material included and of rei­
tribute of erz~ ex~luded? We cannot begin to evaluate this at­
of class d ~~ ~n?exmg system without considering the methods 

e Inihon utilized by it. 

limited How are classes defined? Indexing systems have only a 
a1 rangen~;nbe~ of d~vices for class definition and the operation­
devices .t an Indexmg system will depend on how many of these 
those Wh~ ~ses. These devices fall into two groups. Firstly, 
be done ~c are used to enlarge the scope of a class. This can 
(adding C y ~ompounding synonyms, by compounding word forms 
archical co;I~al to Cone, for example), by moving up a hier-
ing biblio am ~from Cone, say, to Body of revolution), by form­
PDssessiografh~cal_ coupling groups (of documents linked by the 
ings of va~· ° Cit~hons in common), by machine-derived group­
tute a disti~o~s ki~ds. It is not yet certain that the last consti­
observable .c tdevice. Using statistical and linguistic relations 
such metho~n he use of terms in the literature to be indexed, 
classes of re~ ~s associative indexing, clumps, etc. arrive at 
Wh~ther these a ed terms_ deemed to be useful in retrieval. 
tablished by th classes Will differ significantly from those es­
h~~e, or Wheth:rconvent~onal 'intellectual' methods mentioned 
riving at much th they Will prove to be simply other ways of ar-

e same classes, remains to be seen. 
s Second] . 

cope of a cl Y, those devices which are used to restrzct the 
~~~rdination (~~ a?d give more precision. This can be done by 
the~) • by Wei h ~Ing, say, from Cone to Cone x Hypersonic x 
acce e:r:rn o:r cog hng (giving some measure of the importance of 

Ptlng only :c~ft use~ in the document b~ing inde:'ed. and 
gh Weighting when searchmg preCisely), by 
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links (demanding a term's presence in a particular, separate 
theme or part of a document) and by roles (where, for exam­
ple, Cone is the element influenced, not the influencing ele­
ment). 

When we consider UDC' s armory here, we find that it 
controls synonyms (in the last resort, close classification is 
the only infallible way of detecting synonyms); provides hier­
archical chains, of course; coordinates; provides a large range 
of role indicators in the form of distinctly cited facets; accom­
modates links automatically, like any pre -coordinate system 
(e. g., as in the heading and subheading in an alphabetical sub­
ject catalog entry). Word forms are not usually compounded, 
since different forms imply different facets, usually; so Con­
duction will go in a Process as facet and Conductive in a Prop­
erties facet. But the A/Z index, which brings different forms 
together, facilitates the use of this as a searching device. 
Weighting could be added, theoretically; its principle is impli­
cit to some extent in the choice of a limited number of entries 
for a pre-coordinate index. 

This leaves only bibliographic coupling and machine­
derived classes unused as devices in UDC. The former must 
inevitably stand alone as a form of index, and the latter are 
still in an experimental stage. So UDC is an exceptionally well­
equipped system and as a result, allows a very wide range of 
performance. 

To use the terminology of the Aslib-Cranfield Project 
the performance, or operating efficiency, of an indexing sys~ 
tern is measured most accurately by the recall-relevance ratio 
it can observe. By recall ratio is meant the ratio of relevant 
documents actually retrieved to those which should have been 
retrieved in answer to a request. By relevance ratio we mean 
the ratio of relevant documents retrieved to the total number 
retrieved. 

The performance achieved by a system depends on two 
policies governing the indexing and the searching. High recall 
is obtained by exhaustive indexing and searching. By exhaus­
tive indexing is meant the thoroughness with which the different 
concepts dealt with in a document are recognized in the index­
ing. An index which uses 30 terms on an average to describe 
its documents is more exhaustive than one using five terms to 
describe the same sort of document. 

Exhaustive searching is the analog of this; i.e., search-

! ' 
; ~ 
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ing under all the concepts demanded in a question, not just the 
salient ones. High recall is also attained by generic search­
ing; i.e., widening the search by examining the successive gen­
era of a sought concept; e. g. , moving from Cone to Body of 
revolution (i.e., all kinds of Body of revolution). 

Clearly, search policies are not determined by the in­
dexing language, although their success or failure will be. 
Strictly speaking, the exhaustivity of indexing is not dependent 
on the indexing language, either. This is obvious in the sense 
that if the indexer chooses to describe a document by the terms 
abcdefg rather than by just abed, it is his own choice. But theo­
retically, if an indexer wishes to recognize terms from a dozen 
different categories when describing a document, the indexing 
language may fail to allow this to be done with precision; e. g., 
a term representing a specific property like Hardness may have 
to be indexed by a less specific term like Surface property, or 
even, at the worst, by the name of the general category (i. e. , 
Property). But it is assumed that it will be indexable at some 
level, whatever the indexing language - that the latter will al­
ways recognize every category present in the area to be in­
dexed, even if recognition is only at a very broad level. 

Classification for File Organization 

. . 1. All library classification systems consist of three 
~stmct structural parts: a sequence of terms (subject descrip­
tions, classes) in some systematic order; a code (notation) 
whe~eby the systematic order is maintained in a mechanical 
fashi?n, each class being assigned a symbol which indicates its 
~elahve position in the sequence; an A/Z index whereby the ex­
Iste_n~e of a class in the scheme can be verified and its exact 
posiho~ given, using terms of the natural language as the ac­
cess pomts. 

. . 2. In the sequence of classes (the classification proper) 
It IS convenient to distinguish two basic relations between the 
te_rms: (i) those obtained by traditional hierarchical definition, 
With _the genera and species usually arranged in a sequence re­
flectmg general before special e. g. , 

Field crops ' 
Cereals 

Wheat 
(ii) those obtained by the coordination of terms from different 
categories or facets as when a term from the Crop category 
~ove, say, is qualtlied by such terms as Storage (an Operation), 
Disease (a Process), Harvesting (a piece of Equipment) • 

. ) 
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These have the appearance of pseudo-hierarchies when ar­
ranged in classified sequence; e. g. , 

Cereals 
Sowing 
Harvesting 
Storing 
etc. 
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Despite the traditional use of the term 'classification' to imply 
a genus/species relation, we will disregard the distinctions 
and refer to such subjects as Wheat, Storage of cereals, Pests 
of cereals, etc. , as being equally subclasses of a containing 
class Cereals if, in the classification, they are subordinated 
to Cereals (i.e., collocated or juxtaposed with Cereals rather 
than with the other categories they reflect). 

3. A great and legitimate simplification of the problem 
of determining and evaluating the sequence of classes in a giv­
en field (in which the possibilities are almost infinite) is to see 
the process as one of division of a class by different principles 
of division in order to produce categories, or facets, within 
each of which the subclasses are arranged hierarchically. For 
example, the class Agriculture ( = 'documents dealing with the 
subject of Agriculture') is divided by the principle of Operation 
to give an Operations facet, consisting of [documents dealing 
with] Sowing, Harvesting, Storage, Clamp storage, etc. 

4. The same process may be continued within a cate­
gory; e. g. , division of Transport engineering by the principle 
Medium gives Air, Land, Sea, etc. Each of these is further 
divisible by the principle Vehicle (a' sub-facet' of Medium) to 
give a whole series of further sub-facets according to the pre­
cise principle by which the vehicle is distinguished; e. g., Air­
craft are divisible by Number of wings (to give Monoplane, Bi­
plane, etc.), by Design speed (to give Subsonic, Supersonic, 
etc. ) , by Function (to give Passenger, Freight, etc. ) , by Base 
of operation (to give Landplane, Seaplane, etc.) and so on. 

5. When we come to the physical index itself, we find 
two quite separate files - the classified index and the A/Z in­
dex. 

The classified index which implements the organization 
of classes described above consists of document entries ar­
ranged in systematic order, maintained by the class numbers 
which appear at the head of each entry and which constitute the 
filing medium. Each entry consists of its class number (which 
represents a subject description, of course) followed by a bib-
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liographical description - author, title, publisher, date, etc. 

. As first applied to book collections, the normal situa-
tlon Was that each document received one entry only {unless it 
de~lt _with two or more quite separate themes, as for example, 
Prmtmg and Bookbinding, when it would get an entry under each 
theme). The following is an example of such a classified index 
as envisaged by Melvil Dewey. In this example, each term rep­
resents one or more documents on that subject; the alignment 
of terms is designed to indicate the subordination of some 
~lasses to others by indentation (a card file cannot observe this 
mdentation except by the positioning of guide -card tabs) : 

63 
631/635 
631.1 
631.3 
631.31 
631. 312 
631. 5 
631. 52 
631.55 
631. 55-13 
632 
633 
633.1 
633.1-13 
633.1-15 
633.1-152 
633.1-155 
633. 1-2 
633.11 
633.11-13 
633.11-2 

Agriculture 
Plant husbandry and forestry 

Farm management 
Implements, machinery 

Soil working machinery 
Ploughs 

Operations 
Selection, propagation 
Harvesting 

Machinery for harvesting 
Diseases, pests and their control 
Field crops 

Cereals, grains 
Implements, machinery 
Operations 

Selection, propagation 
Harvesting 

Diseases, pests 
Wheat 

Implements 
Diseases, pests 

So a document on, say, Insect pests of stored grain would ap­
pear under the class Grain crops, subclass Storage, subclass 
Pests, subclass Insects. 

Such a restriction (to one entry per item) has two major 
implications: 

(i) Some sort of citation order is required for the coor­
dination of the different elements within a given class; e. g., 
the above arrangement implies a division of the class ~gri_cul­
ture by Crop, then by Operation, then by Process, whtch 1s 
another way of saying that in the construction of the class num-
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ber the element from the Crop facet is cited first, the element 
from the Operations facet next, and the element from the Pro­
cess facet last. 

Without some such plan of campaign, the systematic se­
quence can easily develop into a complicated, inconsistent and 
unpredictable, and therefore seemingly arbitrary, sequence. 

(ii) Depending on the position of a facet in the citation 
order, the entries referring to that facet may be kept together 
(in the case of the primary facet, the first to be cited) or scat­
tered in numerous different locations by subordination; e. g., 
documents on Harvesting, or any other member of the Opera­
tions facet, might appear under dozens of different crops. 

6. The A/Z index consists only of references, from the 
names of subjects appearing in the classified index to their lo­
cation in that file. An example is: 

Harvesting : Cereals see 633.1-155 
It does not contain entries for individual documents. Since the 
'see' is common to every entry it is usually dropped in prac­
tice; here is a selection of A/Z index entries to the Classified 
index in the previous section: 

Agriculture 
Agriculture: Economics 
Agriculture: Wages: Economics 
Cereals: Agriculture 
Diseases: Cereals: Agriculture 
Diseases: Plants: Agriculture 
Diseases: Wheat: Agriculture 
Grain: Agriculture 
Harvesting: Agriculture 
Harvesting: Cereals: Agriculture 
Harvesting: Wheat: Agriculture 
Wheat: Agriculture 

63 
338:63 
331. 2:63 
633.1 
633.1-2 
632 
633. 11-2 
633.1 
631.55 
633.1-155 
633.11-155 
633.11 

The A/Z index performs two major functions: 

(i) It is a key to the location of cla,:;ses, providing a 
lead-in from the terms of the natural language to the highly 
artificial notational language. 

(ii) It remedies to a significant degree the great draw­
back implied in 5(ii) above; i.e., the scattering of what are 
called' distributed relatives'. The entries above under Har _ 
vesting show how the remedy works. All the different classes 
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under which the subject is scattered are automatically assem­
bled together as qualifiers of the common factor. Thus the 
A/Z index provides a supplementary display of relations (Dew­
ey called his a Relative index to emphasize this). The rela­
tions it displays in this way are comparable to those seen in an 
alphabetic-subject catalog. 

. It_ is necessary to distinguish clearly the printed A/Z 
mdex wh1ch accompanies a classification schedule from the 
A/Z index which the compilers of a classified index make to 
that particular collection. It is as unreasonable to accept the 
former as an adequate A/Z subject index to a collection as it is 
to u~e the Library of Congress Author-Title catalog as the auth­
or-title catalog for any particular collection. All discussion 
here assumes an A/Z index compiled specifically for a given 
collection, showing no more and no less than is in that collec­
tion. 

7. The combination of classified index, with one entry 
per document, and an A/Z relative index has proved an excel­
lent tool for the indexing of book collections. Its great weak­
ness _for the detailed indexing of scientific and techr:ical litera­
ture 1s the limited access afforded to the searcher m the sense 
that in many cases the document entries for a particular sub­
ject _are seriously scattered. A point may be reached when the 
pa~1al remedy offered by the A/Z index is inadequc~te, remem­
bermg that it collects only see references for the differe~t as­
pects of a distributed term not the actual document entnes, 
which still have to be sought in their various subordinate posi­
tions. 

The usual answer of indexers particularly UDC users, 
to thi~ is the adoption of multiple ent~y. Here, a d?cument on 
a subJect containing elements from several facets. w1ll get se­
veral entries so that each facet in turn is cited fust. In ef­
fect, the siZ£; of the classified index is multiplied several times 
to accommodate several different classifications together. For 
example, a classification of Crops, each subdivide~ by Opera­
tion, Process, etc. ; plus a classification of Oper_a!wn~, each 
subdivided by Crop, Process, etc. ; plus a class1f1cahon of 
Processes, each subdivided by Crop, Operation, etc. These 
different classifications could, of course, be housed as s_epar­
ate sequences, but this is rarely, if ever, done. ~elow lS an 
example of a UDC index using multiple entry. As 10 the exam­
ple of single entry' each term and its class number represents 
a block of entries on that subject. 
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63 
631/635 
631.1 
631.3 
631.3:631.55 
631.3:633.1 
631. 3:633.11 
631.312 
631.5 
631.52 
631.52:633.1 
631.55 
631. 55: 633. 3 
631.55:633.1 
632 
632:633.1 
632:633.11 
633.1 
633. 1: 631. 3 
633.11 
633. 11: 631. 3 
633.11:632 

Agriculture 
Plant husbandry & forestry 

Farm management 
Implements, machinery 

Harvesting 
Cereal crops 

Wheat 
Ploughs 

Operations 
Selection, propagation 

Cereal crops 
Harvesting 

Machinery 
Cereal crops 

Diseases, pests 
Cereal crops 

Wheat 
Cereal, grains 

Machinery, implements 
Wheat 

Machinery, implements 
Diseases, pests 
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This expansion of the classified index is accompanied by are­
duction in the A/Z index. There is no longer need to indicate 
that Machinery, for example, will be found subordinated to this 
crop and that crop, for all these entries will now be duplicated 
and collected together under Machinery in the classified index. 
The following example shows this reduction: 

Agriculture 
Cereals : Agriculture 
Diseases : Plants : Agriculture 
Grain : Agriculture 
Harvesting : Agriculture 
Implements : Agriculture 
Machinery : Agriculture 
Pests : Plants : Agriculture 
Ploughs : Agriculture 
Propagation : Agriculture 
Selection : Plants : Agriculture 
Wheat : Agriculture 

63 
633.1 
632 
633.1 
631.55 
631.3 
631.3 
632 
631.312 
631. 52 
631.52 
633.11 

Multiple entry, with a reduced A/Z index, is the normal way in 
which most special libraries form a UDC index. 

B. In Section 3 we suggested that the concept of analysis 
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into facets gives us the clearest picture of what underlies the 
development of classification schedules. But different systems 
v::ry as-to the consistency with which they perform this analy­
SIS. 

UDC, from its inception in 1895, regarded as a funda­
mental requisite of indexing for science and technology the a­
nalysis of subject fields into their constituent concepts and the 
provision of devices allowing the subsequent synthesis of these 
relatively elementary concepts in order to provide subject de­
scriptions of compound and complex subjects. This was seen 
most clearly in its provision of auxiliary schedules (essential­
ly, facets). 

9. However, examination of some UDC schedules shows 
that the method of displaying the results of this analysis are not 
always consistent. 

_ In modern analytico-synthetic (i.e., facete?) classifi-
catwns, the only enumeration of classes provided m the sched­
ule is that of the hierarchy within a facet. As a rule, all com­
P?und subjects (those containing elements from t.:'No or more 
different facets, which constitute the vast majontY of the sub­
j~cts, dealt with in the literature) are indexed and given a_ pre­
Cise class number by synthesis or number-building. ~ut m 
UDC the division of a class in a schedule frequently miXes two 
distinct methods: 

(i) Analysis into clear and homogeneous categories_ or 
facets, for subsequent synthesis or coordination, at the diS-
cretion of the indexer. ' 

(ii) 'Enumeration'; i.e., listing under a headi~g a miX­
ture of subclasses, some of which represent true speci~S of the 
containing class but others of which are derived from different 
categories. This is a form of scheduled pre -coordinati?n, as 
distinct from the pre -coordination implied by the s_elec~IOn of 
certain combinations only for inclusion in the physical mdex. 
It is typical of most schedules in the DC and the Library of Con-
gress classification. 

Below is an example taken from the Metall~rgy schedule 
of UDC. In this class the primary facet (Metals) IS allocated 
669.1/.9 and all other facets are provided in the fo~m of sepa­
rate Auxiliaries, except that here and there, especially under 
F_errous metals, parts of these other facets are enumerated as 
direct (un-synthesized) divisions of the metal concerned. 
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(i) Analysis, providing the relatively elementary con­
cepts used by the indexer to synthesize compound classes: 

669 
-1 

Metallurgy 

-12 
-4 
-41 
-46 
-462 
.018 
• 018.2 
• 018. 25 
• 04 

State (with regard to treatment) 
Rolled, extruded 

Shape 
Flat surfaced, plate, sheet 
Hollow 

Tubular, pipe 
Properties 

Mechanical 
Extra hard 

Heating processes 

The symbols - and • 0 above introduce Special Auxiliaries. 
These may be used to qualify other subclasses anywhere in 
class 669, as required. For exa~ple, 669.3 is Copper, and 
669.35 Alloys of copper. Mechanical properties of copper al­
loy pipes would be 669.35-462.018. 

(ii) Enumeration (i.e., listing subclasses as direct di­
visions of a class): 

669 
669.1 
669.13 
669.14 
669.15 

Metallurgy 

669.16 /.18 
669.18 
669.183 
669.183.2 
669.183.21 
669. 183. 211.1 
669.183.211.18 
669. 183. 211.184 
669.183.211.2 
669.183.211.3 
669.183.212 
669.183.213 
669. 183. 213. 1 
669.183. 213. 8 
669. 183. 213. 85 
669.183. 214 
669.183.214.4 

Ferrous metals 
Cast iron 
Steel (generally), carbon steel 
Alloys of iron (except with carbon), alloy 

steels 
Production of pig iron & ferro-alloys 

Production of steel 
Reverberatory furnace processes 

Open hearth processes 
Open hearth furnaces 

(Kinds of Open hearth furnace) 
Modified 

Composite 
Hearths 
Furnace walls 
Blocks. Gas and air uptakes 
Regenerators 

Design 
Reactions 

Heat transfer in checkerwork 
Gas and air parts. Valves 

Cleaning 
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669.183. 216 
669.183.217 
669.183.218 
669.183. 25 
669.183.3 

Universal Decimal Classification 

Cooling of hearths 
Firing 
Operation 

Continuous process 
Acid open hearth 

d sa pre-made 
Here, the category of Operations is ii~.tr?duce ~ferro-alloys 
number 669.16/.18 Production of Pig 1ron: anh·erarchy now 
(instead of achieving this by synthesis) and 1ts ~nts of the oper­
follows, including Heat transfer processes. Ag than achieved 
ations are similarly enumerated directly rather although this, 
b_Y synthesis, and this facet includes Fur~ces~oncept obvious­
like many other heat transfer processes, lS a d in principle 
ly applicable to the processing of oth~r metals~ metals. The 
should be coded as an auxiliary, appllcable to (669.183. 21) 
selection of details under Open hearth furnaces m a number of 
shows the direct enumeration of subclasses fro ace 
different facets; e. g., Kinds of Open hearth fur~ 21 5), Opera­
(669.183. 211.1)' Parts (669.183. 211. 2/669• i)8 • subordinated 
tions and Processes (669.183. 216/669.183. 2 ts from a mix­
directly to these (not by synthesis) are elemen rators is De­
ture of facets; e. g., under 669.183.213 Regenes) 
sign (an Operation) and Heat transfer (a Proces • 

the division of a 
10. This mixed method of providing for 

class has several results: 
·de a 'tailor-made' 

(i) An enumerated schedule_ c~ provl s nthesis via aux­
quality more easily than can coordinat10n by Y metals produc­
i~iaries. For example, if furnac_es for ferro;~ other metals, 
tlon have peculiarities not found m furnaces i~ation: each me­
enumerated scheduling can take care of the~ naces etc. 
tal gets its own little set of subclasses for r ' 

onomicallY • If the 
(ii) The notation is provided ver::' ec Metallurgy sched­

Furnace hierarchy appeared only once lfi the different peculi­
ule (in an Equipment or Agents facet) and the e incorporated 
arities of the furnaces for various metals wer·red to encom­
together, longer class numbers would be _re~~~ail would be ap­
pass the extra detail, although most of this 
plicable to particular metals only, not to all. 

. . confined to cer-
(iii) There is a danger of deta1l _belng ld be applicable 

tain classes only, even though some of 1t wout in principle re­
to others; e. g., Open hearth furnaces ar~ nothern appears on­
stricted to ferrous metals, but a numb~r 0~e principle of 
ly under ferrous metals. This undermwes 
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maximum hospitality {via synthesis) which is fundamental to 
UDC. 
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(iv) The tactics of multiple entry are made more diffi­
cult. For example, a synthetic number for Steel - Furnaces, 
with separable notational elements (669.14: 669. 041) allows 
permutation quite easily (to give 669. 041: 669.14). The enum­
erated number 669.183 does not. 

(v) In some cases there is clear duplication of the same 
concept, and care is needed to maintain consistency in index­
ing; e. g., in Class 3 Social Sciences, a Persons facet gives 

3-05 
-053 
-053.2 

Persons 
By age 

Children 
etc. 

-055 By sex 
-055. 2 Female 

But under 331.3/.5 Forms of labor (in Economics) we find 
331. 3 Children 
331. 4 Female 

Similarly, Heat transfer processes occur both as Special Aux­
iliaries and as enumerated subclasses in 669 Metallurgy, and 
yet again in other parts of Technology, e. g., 621.7 Workshop 
practice, which is mainly concerned with operations on metals. 

11. Nevertheless, in most cases, the UDC schedule for 
a class reflects a consistent pattern in which a clear distinc­
tion is made between the major facet and other 'auxiliary' fa­
cets and this distinction is reflected in the notation by allocat­
ing decimal numbers proper to the primary facet and providing 
distinctive facet indicators (hyphens, brackets, etc.) to intro­
duce the rest. We saw this in 669 Metallurgy, above; it is 
found also to a large degree, in 4 Linguistics, where the di­
visions 42i 49 represent the Languages, in 59 Zoology where 
592/599 represent Animals, in 66 Chemical Technolo~, and 
allied industries, where 661/669 and 671/679 represent the 
Products. It might be said that in this respect UDC implies a 
limited citation order in that it always indicates the primary 
facet. 

12. The auxiliary facets in UDC are conveniently dis­
tinguished as being either Special Auxiliaries or Common Aux-
iliaries. 

(i) Special Auxiliaries, of which examples have already 
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been given (see Section 10), are designed especially for one 
particular subject, whether this be a relatively narrow one like 
533.6 Aerodynamics, or a very broad one like 6 Technology. 
Notationally, they are introduced by a hyphen or point zero 
(. 0). The apostrophe (') is also usually considered to be a 
Special Auxiliary, although it is confined to Chemistry and 
Chemical Technology. But it differs significantly from the 
others in that it introduces subfacets of the primary facet (i.e., 
further species of chemical compounds) rather than truly aux­
iliary facets; e. g., 

547 Organic chemistry 
547. 26 Alcohols 
547. 29 Carboxy acids 
547. 29'26 Esters (i.e., carboxy-acid and alcohol) 

(ii) Common Auxiliaries are applicable as required 
throughout UDC: 

(a) Place (1/9) 
e. g., 002. 6(47) Documentation centers - USSR 

(b) Race " "(=0/9) . 
-e. g., 321(=927) Political science - Forms of orgamza­

tion - Arabic 
(c) Time II tr 

(d) 

e. g., 327"1919/1939"(43: 47) International relations -
1919-1939 -Germany and USSR 

Point of view • 00 
e.g., 621.438-257.004.65 Gas turbines- Gears- J?am­

age or, using x to represent a particu-
lar organization, . 

x. 006 Space, site, accommodation po111t of 
view 

x. 006. 1 for directorate and administration 

( x. ~06. 2 for study, research, de~i~n. /Z 
e) Alphabetical & numerical (non-UDC) subdivisiOn A 

and No. 
e. g., 629.135(410) (DH Comet) Passenger planes -

Great Britain - De Havilland Comet 
656(421) .132. 022 No. 53a Transport - London -

Bus services - Route 53a 
N. B. These two devices differ from (a-d) in that they 
allow individualization of various concepts by alphabet­
ing marks or words or by numerals. These divisions 
are in no way 'common' - only the device is that. 

(f) Colon : 
This and the Square Brackets device are the heirs to the 
instruction found in the Dewey DC to "divide like the 
Whole classification". 
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e. g., 026: 61 Special libraries - Medicine 
656(421): 711.13 Transport - London - effect of 

Planning - of Population distribution 
622. 33: 622. 232 Engineering - Mining - Coal -

Mechanical cutters 
(g) Square brackets [ ] 

This replaces Colon when permutation for multiple entry 
is not required· e. g., 

002. 3[3d Documentation centers - Statistics of 
It also allows intercalation of any facet at whatever point 
in the citation order is required; e. g., 

33[622. 33]1. 881 Economics - Coal mining indus­
try - Labor - Trade unions 

or, 331[622. 33]. 881 Economics - Labor - Coal min-
ing industry - Trade unions 

The effect of intercalation is that a facet which, if co­
loned at the end of a number, inevitably becomes a bad­
ly distributed one (because it is cited last) can be cited 
at whatever point the indexer wishes. 

(h) Aggregation + and / 
e. g., 655. 1+688. 1 Printing and bookbinding 

624/628 Civil engineering 
Unlike the preceding Auxiliaries, these do not divide a 
class but enlarge it to give a logical sum. It must be 
distinguished clearly from the colon device which im­
plies a relation between the linked classes - a logical 
product. 

(i) Form of presentation (0) 
e. g., 61(032) Medicine - Dictionaries 

002. 3(043) Documentation centers - Thesis 
Unlike the preceding Auxiliaries, this, and the next de­
vice, do not signify subject relations. 

(j ) Language of the document = 
e. g., 61 ( 032) =82 Medicine - Dictionaries - in Russian 

If a situation arises in which a concept should be in­
dexed but for some reason does not appear in UDC, either by 
enumeration or in a special or common auxiliary, it can be 
added by extending tlie principle of (e) and manufacturing a 
(temporary) place for it by writing out its names after the near­
est containing head. This device, which is not unofficial and 
not peculiar to UDC, is used with the Dewey DC by the British 
National Bibliography, and is called a 'verbal extension.' It 
differs from (e) in that it is essentially a temporary expedient 
until an official UDC number is allocated, whereas (e) is a 
deliberate use of the alphabetical device to a~commodate long, 
sometimes indefinitely long, arrays of coordinate classes. 
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Examples of verbal extension are: 
62-40(serrated) Technology - Shape of product - Serrated 
621. 885(stitching) Engineering - Mechanical joining -

Stitching 

13. Analogous to the distribution of terms from second­
ary, tertiary, etc. facets (as when Mechanical properties of 
metals appears as a subclass under dozens of different metals) 
is the distribution of many terms at a much broader level. This 
refle~t~ the fact that UDC, following the DC, is an 1 aspect' 
classification, in which a 1 concrete' is subordinated to the spe­
?ialized disciplines ('aspects') within which it is usually stud­
led; e. g., Metals occur under Chemistry, Mineralogy, Geol­
ogy, Mining engineering etc. reflecting the specialized occu­
pations of chemist, min~raloJst, geologist, etc. Below is an 
extrac~ from UDC schedules showing a few of the c?ntexts_ un­
der which Copper appears. Other contexts are indicated m the 
sample of UDC printed A/Z index. 

62 
622 

-1 
-18 
0 02 

622.1/.2 
.3 

.34 
• 343 
• 4/.8 
.7 
.78 

66/67 
66 

-2/-8 

-4 
-41 
0 01/.09 

661 
661.8 

• 856 
• 856.53 

Engineering 
Mining & mineral dressing 

State of the mineral 
Heat treated - roasted, sintered, etc. 

Physical properties 
(Various operations) . . 
Specific minerals (division s1m1lar to 553 
Economic geology) 

Metalliferous ores 
Copper (cf. 553.43 copper ores) 

(Various operations) . 
Mineral dressing, ore preparation 

Heat treatment 

Chemical & allied industries 
Chemical technology 

Plant, process, product details 
(as 621-2/ -8) 

Shape & form of product 
Flat surfaces. Slabs, plates, etc. 

Chemical engineering. Operations, pro­
cesses, plant 
Chemicals 

Metallic compounds 
Copper 

Sulphates 
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669 
-4 

Metallurgy 

• 018 
• 018.2 
• 018.25 
• 04/.09 
• 04 

• 041 
669.1 
669.2/.8 
669.3/.6 
669.3 

• 33 
• 34 
• 35 
• 35' 5 
• 351 51 781 

• 35' 51 7811 884 

Shape & form of product (as 621-4) 
Metals according to properties 

Mechanical properties 
Extra-hard (cf. 661.665 Carbides) 

(Various metallurgical processes) 
Heating processes & equipment 
(as 66.04 Heat transfer treatments) 

Furnaces 
Ferrous metals 
Non-ferrous metals 

Non-precious, heavy industrial metals 
Copper 

Extraction from ore 
Refining 
Alloys 

Copper-zinc (from 669.5 Zinc) 
Copper -zinc -boron 
(from 669. 781 Boron) 

C-z-b-lithium 
(from 669,. 884 Lithium) 

• 36 Fabrication, finishing 
• 36: 621.774 Tube manufacture 
• 3 7 Applications 
• 37: 69. 024 Roofing 

35 

• 386/7 Coatings (of copper) (or use • 058) 
• 389 Coatings (on copper) (or use • 056. 9) 

N. B. Each non-ferrous metal can be s_ubdivided using a spe­
cial table from 1 to 89; e. g., 4 IS for Refining (as in 
669.34 above). 

14. Elementary consistency in the development of class­
ification schedules implies adherence to the old logical princi _ 
ple that a class should be divided by only one principle at a time 
and that this principle should be exhausted before another is 
taken up. 

In other words, division should be strictly into facets or 
categories, whether these are subse~uently pre-coordinated to 
varying degrees in the schedu~e, as m Dew_ey, or kept strictly 
apart for the indexer to coordinate as he Wishes, as in the mod­
ern faceted schemes. 

UDC, like most other library classifications, some­
times fails to conform here. The schedule extracts above dem­
onstrate this; e. g., the f~rst part shows the division of Mining 
engineering by State of mmeral, by Property, by Operation, 
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by Mineral, in that order. But the Mineral facet appears be­
fore the Operation facet is completed (before the principle of 
division is exhausted) and more operations follow at 622. 7. 
Again, under 656 Transport services, the Thing Conveyed fa­
cet is begun as part of an auxiliary 656. 072 Passengers, 
656. 073 Freight, then discontinued and recommenced by direct 
enumeration at 656. 8/.9 Mail, etc. 

15. Notation: the major criteria here are usually 
judged to be hospitality (the ability to incorporate new classes 
in their correct, logical place - often called, rather ambigu­
ously, flexibility), simplicity (the ease with which symbols 
convey position) and brevity (a central element in simplicity). 

(i} Hospitality is secured primarily by the decimal frac­
tion principle, whereby another number representing a new 
class, can be inserted anywhere. It sh~uld be noted that this 
holds true only if we are prepared to abandon the principle of 
expressive, or hierarchical, notation. This is the principle 
which demands that class numbers reflect the hierarchical re­
lations between the terms represented as when 622 Mining 
engineering has the appearance of bein'g a division of 62 En­
gineering. 

(ii) Simplicity is not a quality which can be claime_d for 
the UDC notation. Despite the virtual purity of its numencal 
system for basic notation its use of many facet indicators for 
auxiliaries makes it very' mixed when fully used. An import­
ant result of this is that a definite ordinal value has to be a­
~arded each of these non-numerical symbols. The _official _fil­
mg order is given in the description of the Alphabetical SubJect 
Index. 

, (iii) _Brevity is another quality not usually claii?ed fo~ 
UDC s notahon, which suffers from the small base of Its deci­
mal radix, from the poor allocation of numbers to classes 
(whe~eby extensive and dynamic subjects get less ro?m _than . 
relatively. restricted and static subjects), and from Its mhen­
tance of hierarchical notation in many areas (see the example 
below under 15(iv) for Income tax). 

If multiple entry is used, the need to provide easily per­
mutable class numbers leads to the replacement of the rela­
tively brief elements taken from the auxiliaries by the longer 
numbers made up of coloned elements; e. g., 669.71 5- 415 for 
Aluminum alloy -Sheet becomes 669.715:669-415 in order to 
reverse the number to give an additional entry at 
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669-415: 669. 715. 

A simple demonstration of how these different factors 
contribute to the lengthiness of UDC numbers is seen in the two 
examples below. The first shows how each step of division is 
reflected by an additional digit; the second is an analysis of a 
fairly typical UDC number to show redundancy in notation. 

574/578 Biology 
575 Genetics. Development of organisms 
576.3 Cytology. The cell 
576.35 Reproduction 
576.354 Methods of multiplication 
576. 354. 4 Meiosis 
576. 354. 46 Synapsis. Chromosome pairing 
576. 354. 465 Reproduction division 

------------------~--------------------
Assay in cells of tritium, with liquid scintillation counter 
545. 8 : 612. 014 : 546.11. 023 :621. 387. 444 (19 digits. The 
decimal point is put in only to break up the number and has no 
filing value. ) 
Analysis of class number (necessary digits underlined) 

5 Science 5 Science 
4 Chemistry 4 Chemistry 
5 Quantitative analysis 6 Inorganic 
8 Other methods f Nonmetals 

6 Applied science 
2 Engineering 
1 Mechanical & electrical 
3 Electrical 
8 Electronics 
7 Counters, etc. 
4 Radiation counters 
4 Liquid 
4 Scintillation 

f Hydrogen 
02 Isotope 
3 Mass 3 

6 Applied science 
1 Medicine 
2 Human physiology 

Ol General 
4 Cell 

However, in a collection largely concerned with one or 
two subjects, notation can be shortened considerably by replac­
ing that part of the notation which is common to most of the 
documents by a single symbol. Below is an example from Nu­
clear engineering in which Reactors 621. 039. 5 is represented 
by R. At the same time, the simplicity and brevity of the no­
tational device for compounding different facets (by Coolant, 
by Fuel etc.) may be noted, and the use of 0 as a link com­
pared w'ith the use of the apostrophe in Chemistry. 
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R 
R24 
R24.2 
R34 
R34. 3 
R43 
R43. 6 
R77 

Nuclear fission reactors 
Reactor types - Thermal 

Graphite -moderated 
Reactor components - Coolants 

Gases 
Fuels - by fissile component 

Plutonium 
Reactor purpose - Production of electrical 
power 

So R24. 2034. 3043. 6077 stands for Thermal reactor - graphite 
moderated - gas -cooled - using Plutonium fuel - for electrical 
power. Compare this with the fully written-out UDC number: 
621.039.524.2:621.039.534.3:621.039.543.6:621.039.577 
or, using R allowing permutation: R24. 2:R34. 3:R43. 6:R77. 

(iv) A notable quality of the UDC notation is its flexi­
bility, in the sense that it allows alternative arrangements 
(different groupings) to be achieved. This is a by-product of 
its use of a large element of faceted notation, whereby differ­
ent facets are distinctively introduced and so can be cited at 
different parts of a complex class number without ambiguity. 
Below are examples of two UDC hierarchies and of flexibility 
in constructing class numbers, using different citation orders. 
33 Economics 
332+336 Finance 
336 Public 
336.2 Taxes 
336. 21 Direct 
336.215 Income 
336.215.1 Salaries 
e. g. , Income tax system in Great Britain 

336. 215(410) Finance-Public-Taxes-Direct-Income-G. B. 
or, 336.21(410)5 " " " " G.B.-Income 
or, 336.2(410)15 " " " G.B.-Direct-Income 
or, 336(410).215 " " G.B.-Taxes-Direct-Income 
or, 33(410) 6. 215 Economics-G. B. -Finance-etc. 

8 Literature 
820 English 
820(73) American 
820(73) -3 Prose 
820(73) -32 Short story 
820(73) -32"19" 20th century 
820(73) -32''19". 015 Movements, schools 
or, 820(73)"19"-32. 015 
or, 820(73)"19". 015-32 
etc. 
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The use of square brackets for intercalation of any fa­
cet at any point in citation order has already been mentioned 
in the example of Common Auxiliaries (see Section 12) which 
shows that the Industry facet can be cited as the primary facet 
in Economics, or at any subsequent level. 



ill. DESCRIPTION OF THE 
UNIVERSAL DECIMAL CLASSIF1CATION 

A library, or documentation center of any kind, implies 
the existence, somewhere, of the information bearing materi­
als themselves and of various files designed collectively to as­
sist retrieval of information from these materials. These 
groups of materials and files together make up a system for 
organizing information. 

Three different types of groups are distinguished - the 
information materials themselves, indexes to the content of 
the materials, and tools for the construction of the indexes. 

What follows is an account of how these groups appear 
in a system organized by UDC. 

A. Information Materials 

UDC is used mainly for particular collections of ma­
terials, i.e., libraries. But it is also used extensively by ab­
stracting services, for periodical indexes and by some pub­
lishers (who add UDC numbers to their publications, a form of 
cataloging in source). In these cases where no particular col­
l~ction is assumed, the problems of u~ing UDC are almost en­
brely those described under IIIB. Here, we confine ourse_lves 
to UDC as a system for the physical arrangement of a parb~u­
lar collection. It should be remembered that this is a relative­
ly minor aspect of UDC use and features of UDC which are com­
mon to its use in shelf arrangement and to its use in indexes 
(e. g.' the helpfulness or otherwise of its collocation or group­
ing toge~her of related items) are dealt with primarily in ~B. 
Emphasls here is entirely on the problems peculiar to physlCal 
arrangement of the materials themselves. 

. T~e purpose of using UDC for shelf arrangemen~ is to 
proVlde direct access to information arranged systematically 
1? a helpful fashion whereby, as far as possible, docume~ts 
hkel! to be sought together are found together. In some h­
b~arles as much as 25 per cent of enquiries can be answered 
directly by reference to the shelves. 

40 
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The physical form of the information materials varies 
from books on shelves to such items as leaflets, offprints, 
plans, illustrations, etc., in vertical files, pamphlet boxes, 
etc. 

Shelf order is 'relative', not fixed; materials are con­
stantly being added and subtracted, and these additions and sub­
tractions may take place at any point without disturbing the rel­
ative sequence. 

Material consisting of conglomerates of diverse subject 
matter which are retained and bound as such (e. g., periodi­
cals) is not usually shelved in UDC sequence. Insofar as their 
individual content items (articles, etc.) are indexed separate­
ly, these will appear in the normal UDC classified index, to­
gether with their exact address (location mark, volume, and 
page number). Materials _such as slides, phonograph records, 
etc. which are not susceptible to UDC shelf arrangement.Jare 
usu~lly treated similarly. Otherwise, there are no limitations 
on bibliographic or physical form, or subject content. 

A document or other information bearing item is identi­
fied primarily by the class of information which it mainly deals 
with. Unless several copies of the same item are individually 
shelved at different numbers (which is not unlmown) , a docu _ 
ment as such can get one subject-description only, and this de­
termines its position. This implies a consistent citation-order 
to be followed in assigning the class. But a subject-descrip­
tion in terms of the natural language cannot convey a docu _ 
ment' s position, relative to the other materials, in a classified 
sequence. For this a code is necessary. 

so the language of the identify_ing terms is purely syn­
thetic _ 'an artificial language of ordinal symbols.' That is, 
the materials themselves are labeled only with a single class 
number, although these may consist of a number of different 
elements, of course. 

A formal limit may be observed on the length of class 
numbers used in shelving; i.e., the identifying class may be a 
broader one than that recognized for the same item in the inde~ 

For this reason - the limited length of symbol feasible 
_ it is very rare that any other element, apart from subject 
(author, for example), is distinguished in the identifying ele _ 
ment. 
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The systematic arrangement of a UDC shelf carries 
with it an implicit reference to related classes in the form of 
juxtaposition of these classes. That is to say, related classes 
are physically close, generally speaking. 

The connection between juxtaposed documents may be 
made explicit, in many cases, by the hierarchical notation; 
e. g.' 

336 
336.2 
336.21 
336.215 

Public finance 
Taxes 
Direct taxes 
Income tax 

Direct access to materials is available to any desired 
level of generality; e. g., to a broad class (336 Public finance), 
to a more specific class (336. 215.1 Taxation of salaries), or 
to _a quite precise class (336. 215.1(410)"194" Taxation of sal­
anes in G. B. in the 1940s). 

Since a document can go into one place only, the shelf 
arrangement suffers irremediably from the inevitable scatter­
ing ~f many closely related classes; e. g., documents on t?e 
pubhc finance system of Great Britain would be scattered m 
many places according to the citation order implied in the above 
example. 

. . Access to these closely related but scattered documents 
lS shU available of course assuming that the searcher con­
sults the index (classified ~nd/or alphabetical) and finds what 
the other class numbers are. 

Physical limits must also be noted. Shelf display of to­
tal resources is halJlpered by· 

(i) the need to shelve ~orne material separately' out of 
. . UDC order ('broken' and 'parallel' order)· 

(u) the difficulty of marking clearly UDC class numbers 
... on the spines of books, etc. . . 
(~u) the difficulty of providing detailed gmding. 
(lv) the difficulty of maintaining impeccably accurate_ 

arrangement with withdrawal and replacement of I­
tems by users constantly taking place. . 

(v) the absence of some items at any given time (on 
loan etc.). 
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B. Input to the System and the Store to be Searched 

The store to be searched consists of the indexes proper 
-the systematically arranged file of document entries ('classi­
fied file', 'UDC index', 'classified index') and the alphabetical 
index of see references from the names of the subjects to their 
location in the classified file. 

The initial purpose of the classified index, which is the 
heart of a UDC system, is simply to give a complete statement) 
in one fileJof total resources. The physical items themselves 
are inevitably scattered through several different sequences, 
which are themselves often incomplete; e. g., when some items 
have been withdrawn for consultation; so consulting a particu­
lar class on the shelf will rarely give a complete picture of the 
library' s holdings in that class. 

Another fundamental purpose is to provide multiple ac­
cess to the information by supplying a number of different path­
ways to it. Just how this is done is the central theme of this 
paper. 

The physical form is usually one. of cards (usually 3 x 5) 
or book; it is rarely a sheaf catalog; very rarely is it on 
punched cards. Recently a few examples of UDC indexes on 
tape have been reported, although these are primarily for the 
production by computer printout of book-form indexes for scan­
ning in the normal way. 

The nature of this index is essentially that of a pre-co­
ordinate, non-manipulative index, created for a particular body 
of information, continuously added to and subtracted from (al­
though, in the case o~ periodical i~de_xes, etc. , the number of 
cumulations feasible lS naturally hm1ted, and deletions may 
not be made). 

The construction of such an index requires observance 
of particular rules for the representation of subject classes by 
notational symbols ("class-numbers") and for their filing. 
These rules are considered later. 

There are virtually no limitations on the sources of in­
formation which may be analyzed for this index. UDC provides 
index descriptions of information content in any subject area 
known to man. The physical vehicles by which this information 
is conveyed are immaterial. UDC can also designate non-fac­
tual (i.e., imaginative) material; e. g., literary works, mu-
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sic scores. 

Processing of the input takes the form of representing 
each item by one or more catalog (index) entries. Each entry 
usually contains, 

(i) a class number, standing for an extremely condensed 
subject description of the item in terms of the general class to 
which its contents belong and the exact subdivisions of this 
class which characterize the content specifically; e. g., 
629.138.56:621.45:533.6.015.74 stands for Aircraft - Pass­
enger - Private - Jet propelled - Performance - Range. 

(ii) a bibliographic description (author, title, date, etc.). 
(iii) an address (which may simply be the class-numb_er or 

a further designation for material shelved outside the mru.n 
shelf sequence) • 

A given item may be, and usually is, represented by a 
number of different subject entries. These may bear the same 
subject description but with those elements which are separated 
by colons re-arranged for permutation: 

e. g., 629. 138. 56:621. 45: 533. 6. 015. 74 
and 621.45:533.6.015.74:629.138.56 
and 533. 6. 015.74:629.138.56:621. 45 . h 

or they may bear different subject descriptions if the Item ~s 
more than one distinct theme calling for recognition; e. g.' If 
the document above also contained a section on the Take-off, 
approach and landing performance (533. 6. 015.1/. 2)' it would 
get entries, in addition to those above, under 

629.138.56:621.45:533.6.015.1/. 2 . . ' th 
and the permutations of this. This procedure 'partitions e 
document and constitutes a form of link. 

Index language. Class definition is the central function 
of any indexing system. The degree to which the contents of 
d~cuments are identified in terms which allow fruitful n:atches 
With search prescriptions is the measure of the system s ef­
fectiveness. 

Choice of terms is limited, by and large, to th~ clas_ses 
represented by the terms of the UDC schedules. 'Limited' IS 
rather misleading, in that a major objective in unc is to allow 
specificity in indexing. To this end UDC provides extremely 
detailed enumeration of hierarchies '(facets) plus very ful~ fa­
cilities for coordination (seen in the example above in which a 
term from the Aircraft facet is coordinated with one fro_m ~he 
Met~od of propulsion facet and one from the Aerodynamic e­
havlor facet) • It has been said that the full edition of the UDC 
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contains some 130, 000 terms. But this is the basic vocabulary. 
The working vocabulary - the number of discrete classes or 
pigeon-holes - achievable by synthesis ('number-building') is 
virtually infinite. 

Choice is unlimited in another, more restricted sense 
in that UDC allows indefinite expansion of some facets by the ' 
use of terms in the natural language (or alphabeting marks 
standing for them). This occurs in facets of individual class 
members, e. g., particular (named) stars, plants, persons, 
towns, trade products, etc. Yet further expansion, indepen­
dent of the schedules, may be made in a classified index by us­
ing 'verbal extensions', as used by the British National Bib­
liography to supplement areas _o~ Dewey which are inadequately 
detailed, e. g., 025. 343 (classlfi~d) would be an expansion of 
025.343 subject catalogs. The difference between this unoffi­
cial practice and the schec:ruled 'A/Z device' is firstly, that the 
latter is deliberately proVIded to accommodate a large array of 
coordinate classes in an obvious m~emonic way - i. e., alpha­
betically· secondly, that the latter 1s generally restricted to 

' ' h t 'things' or 'cone retes , w ere as any ype of facet can be repre _ 
sented in verbal extensions; e. g., an operation - 621. 885 
(Stitching) under the class Mechanical joining. 

Assignment of UDC terms in order to provide an index 
description of a document is a skilled job. The basic skills 
called for are: 

(i) knowledge of the principles of practical classification in 
general (fundamentally, the awareness of the implications of 
the notion of citation order at all levels) ; 

(ii) knowledge of the principles of the classified catalog· 
(iii) knowledge of the principles_ of UDC structure and i~ 

particular its apparatu~ for synth_es1s, or number-building; 
(iv) acquaintance Wlth the maJor concepts at least in the 

subject field concerned; but expert knowledge is very rarely 
necessary. 

The first two skills should b: possessed by any trained 
librarian who has pursued a course m cataloging and classifi­
cation. The third skill is a simple extension of the first. The 
last is difficult to generalize about. Most special librarians 
quickly acquire some familiarity with the subject fields con­
cerned and there is much evidence to show that this backed 
up by the detailed and systematic map of the subject ~rovided 
by the classification schedules, enables them to index quite 
efficiently. 
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Choice of terms entails decisions by the indexer on sev­
eral points. 

(i) Those features of the document which are important in 
the context of the collection must be assessed, i.e., its sub­
ject must be decided. This decision does not rest on the UDC; 
but it is possible that the map of the subject provided by the 
schedule assists the indexer to clarify the situation. 

(ii) Having decided the subject or subjects, the degree of 
exhaustivity of the indexing is decided. Again, this does not 
rest on the UDC. If the document deals, say, with properties 
x Y and z of metals a b and c in condition q, it is entirely a 
matter of indexing policy as to how many of these features are 
~ow incorporated in the index, e. g. , the organization may be 
m~erested only in properties x andy and metals b and c and en­
tnes would thus be made for xbq xcq ybq, and ycq. 

(iii) Having decided which of 'the f~atures are to be recog­
niz_ed in the indexing, the UDC descriptions are now decided. 
Thrs may involve decisions at two levels: firstly, what general 
aspect of the subject is being dealt with (remembering,. for ex­
ample, how many different aspects of a metal are provrde~ ~or 
under ~DC); secondly, having narrowed the decision to a r~r­
ly precise area, the citation order of the elements present 111 

that area is decided. UDC itself provides some clues here; e. 
g. • an _enumerated number (a 'simple decimal number'! is. al­
ways crt~d before an auxiliary; hence 669.295.018.5 Trtamu~ 
- Electncal properties rather than 669. 018.5-669.295 Ele~tn­
c_al properties - Titanium. Fuller rules for determining crta­
hon orde7 are available (see Guide to the UDC, op. cit.) • But 
an established index will have had these decisions made and re­
co_rded already in many cases and it should not be thought that 
this ~tep is always or often a time consuming one. . 

(rv) Having decided just what subject description to. assign, 
~e correct UDC number is worked out. In practice thiS. st_ep 
IS usually taken concurrently with (iii), but in principle rt rs 
the class and its location which is determined first and the num­
ber merely added to make the location obvious and easily re­
ferrable to • 

. . (v) We have assumed that the indexer chooses the most spe­
cifrc description available and does not classify at a more _g~~­
era~ h~ad. UDC aims to provide for a high degree of ~pecrflcr­
ty_ 111 mdexing, and we have seen that the indexer can mcre~se 
thrs on occasions, if necessary, by the use of verbal extensiOns. 

. Consistency in applying class numbers bas two. aspects. 
F_rrstly, whether or not the same person at different hmes. or 
different Persons at the same or different times would assrgn 
the same subject description to a document has nothing to do 
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with the indexing system. Secondly, once the subject descrip­
tion has been settled, consistency in assigning the same UDC 
number for it on the part of different persons should be high. 
In the same organization, consistency between different per­
sons indexing the same subject can be made virtually 100 per 
cent provided that (i) an explicit facet formula (citation order) 
has been settled for each subject area (and this includes a clear 
policy for permuting); (ii) an authority file of decisions is 
maintained; (iii) an explicit policy is followed as to the maxi­
mum number of UDC elements to be used in one class number. 

The wide use of the UDC in published indexes and bib­
liographies as well as by journals and abstracting services 
makes consistency between these in the use of UDC desirable. 
To assist this, some users have advocated the extensive use of 
the colon device in place of special (and even common) auxili­
aries in order to facilitate the routine production of permuted 
entries; e. g., 669.295:669. 018. 5 would be preferred to 
669.295.018.5 for the example in (iii) above. There is no 
general agreement on this, however. 

In practice the needs of the organization concerned usu­
ally take precedence over standardization, and it is said, to 
indicate the most pessimistic view, that there are as many 
UDCs as there are users of UDC. 

Language of the terms. A subject description from UDC 
is usually represented, in an index entry, by the UDC class 
number only. In this sense, the language is a synthetic one, an 
'artificial language of ordinal numbers' as Ranganathan calls it. 
Natural language terms usually appear only at intervals on the 
guide cards, or, in the case of a book-form index, as guide 
headings. 

UDC class numbers are frequently purely numerical in 
composition, but a number of non-numerical symbols are also 
used, such as hyphen, colon, square brackets and curved brack­
ets. Of these, easily the most used is the colon, while the hy­
phen and curves (for geographical designations) are fairly com­
mon. 

The notation is strongly mnemonic. Within any given 
subject, the repetition of the same auxiliary facets produces 
memorable elements (e. g., • 018 for Alloy properties in Metal­
lurgy; -07 for Diagnosis_t~m~ughout 616 Pathology and Medi­
cine). The common aux1hanes, such as place, are similarly 
mnemonic by repeated use (e. g.J (73) for U.s. A.) _ these are 
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also mnemonic, usually with the Dewey place numbers. 'Di­
vide like ••• ' instructions provide further mnemonics; e. g., 

632 Plant diseases, pests (in Agriculture) 
632. 4 Fungus, mould diseases. As or by: 582. 28 

In 58 Botany 582.285 is Hemibasidii or rust fungi; so 
the number for rust fungi diseases would be 632.45 or 632.4: 
582. 285. The 631 and 632 divisions of 63 are separated from 
631 and prefaced by a hyphen to become the Operations and 
Diseases facets applicable to specific crops in 633/634. Here, 
Potato is 633.491. So fungi diseases of potato would be_ 
633.491-24 (or 633.491:632.4 if permutation were reqlllred). 

In a vast majority of cases UDC numbers stand for 
subject classes, ranging from ver; broad ones to highly spe­
~ific ones. In a few cases, part of the number stands _for the 
mtellectual or physical form of presentation of the subJect mat­
ter represented by the rest of the number; e. g.J A glossary of 
town ~nd country planning 711(038): Official archives of the 
Amencan Revolution 973"1775/1783"(093. 2). 

In a very few cases the number refers entirely to the 
form of the work· e g Schubert's piano works 786. 2 (Schu-
bert). ' • ·' 

A UDC number consists of either a simple decimal ~mm­
ber (i.e. ' one enumerated completely in the schedule or bUllt 
s~nthetically, as 632.45 was built in the example above; or, a 
Simple number plus an element taken from an auxiliary sched­
ule (e.g., 711(038) or 633.491-24); or two or more simple 
numbers (or simple numbers plus auxiliary) joined by a colon 
(e._g.' 629·138. 56:621. 45: 537. 6. 015. 74 Range performance. of 
pn~~te passenger jet aircraft in which the 015. 74 is a special 
auxiha_ry standing for range p~rformance under 533. 6 Aero­
dynamics). 

Permutation of the different parts is effected by the co­
lon device. Permutation need not be of all the parts together; 
e.~·' the number could be permuted using two elements only at 
ahme: 

629.138.56:537.6.015.74 Passenger aircraft -Jets 
621.45:537.6.015.74 Jets -Aircraft range performance 
537. 6. 015. 74:621.45 Aircraft range performance -Jets 

B':t the_ possibilities of very high relevance are diminished by 
this, smce the resultant classes are broader in scope. 

The compilers of the UDC have not claimed that the ex-
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tensive auxiliaries are consistently derived facets, but this is, 
in fact, what many of them really are and what revision is tend­
ing to make others. For example, the very large sequence of 
terms called 'brackets one to nine' (1/9) represents a whole 
series of subfacets with the broad category of Place, ranging 
from special Zones (e. g., ( -04) Frontier zones), and Orienta­
tions (e. g., (1-12) Southeast) to Physical place (e. g., (212) 
Temperate regions) and Political place (e. g., (45) Italy). It 
should be noted that a given facet indicator does not necessari­
ly confine itself to a single facet; e. g., the hyphen divisions of 
669 Metallurgy include a number of facets - e. g.) -1 state of 
the metal, -4 shape of the metal. 

Similarly, the simple decimal divisions of a class are 
not always confined to one primary facet. Although in 669, 
say all the divisions labeled 669.1/9 represent the one Metals 
fac~t, in 63 we have seen that the primary facet (agricultural 
products) is assigned the numbers 633/639; or, in 59 zoology 
the primary facet (Animals) is assigned 592/599. 

In the case of subjects which happen to have a fully 
worked-out class number already assigned to them, the prob­
lem of citation order of the elements does not arise. But in 
the majority of cases UDC numbers are built up by the indexer 
from two or more components and the problem of citation or­
der is of great importance. It determines under which head 
entries will be collected, e. g., whether Harvesting equipment 
for root crops is subordina~ed to Root crop~, or Harvesting, 
or Farming equipment. It IS true that multiple entry dimin­
ishes the importance of this decision, since entries can be 
placed under all three headings. But there are limits to the 
number of permutations feasible in a pre-coordinate index and 
an element of choice as to wh~t a~pects o_f a compound subject 
remain distributed (by subor_dinatwn to different, more signifi­
cant aspects) is still unavoidable. If multiple entry is not 
purdued, or only in diminished strength, citation order be­
comes very important indeed. It also determines shelf loca­
tion for those items which are susceptible to shelf or vertical­
file display. 

UDC provides some general guidance on this question 
which approximates to the old indexing principle of citing more 
concrete elements first, place and time elements after all oth­
er subject elements, and 'form' divisions last of all. (see 
Abridged English edition, BS 1000 A: 1961, p. 9-10.) Brief­
ly, this citation order is as follows: 
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Main class number 
Special auxiliaries: ' • 0. -
Common auxiliaries: Point of view • 00; Place (1/9); 

Time " " 
Forms of presentation: Form {0); Language = 

A more extended, systematic discussion will be found in the 
Guide, op. cit. A 'standard' citation order applicable where­
ever no strong arguments exist for another one is the following: 

Whole thing - Kinds - Parts - Materials - Properties -
Processes - Operations - Agents 

e. g., Use of plastic film liners for fruit pulp barrels would be 
classified as: Fruit (Whole thing) - Pulp (Kind, according to 
st_ate or condition) - Storage (Operation) - Barrels (Agent) -
Lmers (Part of agent) - Plastic (Material of part of agent)· 
This order reflects several compatible principles (e. g., most 
concrete elements first). 

The choice of citation order is in principle quite simple. 
;r'he indexer asks himself what aspects of the subject content of 
Items deserve to have the documents on them kept together ac­
cording to the interests of the organization. These facets are 
then each given first place in citation order for at least one en­
~ry if the document deals with them; e. g. ' in subject abc~efg, 
1~ a ~ and f belong to facets of particular interest then basic_ 
Cltatwn order might be abfcdeg and permutation made to bnng 
b and f to the front in further entries. 

. The tracing of hierarchical and class-containment rela-
tions generally is a function not of the indexing terms and the 
~otatio_n representing them, but of the subsequent arrangement 
m the mdex, i.e., by the juxtaposition of entries. 

Exactly what hierarchies are displayed by the index de­
pend~ on the citation order pursued in a given area. For exam­
?le, m the hierarchy taken from the Public finance class, an 
mdexer could make the basic arrangement one in which all as­
pects of the public finance system of a given country are ~e.pt 
together, each one subdivided into kinds of revenue, admims­
trative procedures, etc. But if the country were cited last, 
the materi:U on a country's systems would be distributed under 
all these different features of public finance. 

In a great majority of cases the principle of gen~~al be­
fore special can be assumed and search for more speclftc ma­
terial is made by moving ba~kwards in a card file, or down­
wards in a book catalog. 
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In a large file, the clarity of this tends to be obscured 
because a considerable bulk of entries may intervene between 
a containing class and one of its subclasses, if the containing 
class happens to belong to a distributed facet; e. g., between 
632. 7 Insect pests in agriculture and 635. 65-27 Pulse crops -
Insect pests. 

An even greater and less obvious separation of the gen­
eral from the special occurs when a subject is distributed be­
tween separate major classes; e. g., aeronautical engineering 
aspects of aerofoils are located in 629.13. 014, but purely aero­
dynamic considerations go in 533. 691; or, the botany of trees 
is at 582, their treatment under_ Silviculture (Forestry)is at 
634. 9 (or 634. 0. 2 - the alternative for locating the Oxford Sys­
tem of Decimal Classification for Forestry as a special sched­
ule for this subject), their processing and properties as tim­
ber is at 674; this results in widely separated files if the index 
contains much material on intervening subjects. The fact of 
this separation should be always quite clear, however, from 
the A/Z index. 

Notation. The UDC nota~ion is ':lsually hierarchical in 
character, and to this extent a smgle class number might con­
vey its relation to another class number to a limited degree. 
e. g., a user of UDC might assume that 621.315. 221 repres~nts 
a species of the genus represented by 621.315.22, which is in 
turn a species of the genus represented by 621. 315. 2. He 
would be correct in that these numbers represent respectively 
Lead-sheathed electrical cables, Armore? cables, and Elec­
trical cables in general. There are relahvely few occasions 
when this expressiveness of the notation is not maintained; e. 
g., 574 Biology, 59 Zoology, 592 Invertebrates, 594 Mollusca. 

This fairly strict adherence to hierarchical notation is a 
major reason for the length of the class numbers. When hier­
archy is not shown, considerable economies are possible as 
when the various regions of the U. s. A. have class numbe'rs no 
longer than the containing head: e. g., (73) U.s. A.: (74) North 
-eastern states. 

The central display of the relations, or connections be­
tween classes in a UDC index is by means of juxtaposition.' At 
any given point in the in?ex a c~ass is ~sually preceded by co­
ordinates of that class (1. e., hierarchiCally equal classes) in 
the particular containing c~ass, and by the containing class it­
self and it is followed by 1ts subclasses and, perhaps further 
coo~dinate classes. The precise relation is implicit rather 



52 Universal Decimal Classification 

than explicit, e. g., in the sequence in the example in the Gen­
eral introduction, the fact that 631. 3 introduces subclasses re­
lated to Plant husbandry as agents, 631. 5 introduces Opera­
tions, 632 introduces particular processes and 633 introduces 
particular plants is made clear only on examination of the en­
tries or the UDC guide headings. That is to say, the role of a 
given term in a subject description is implicitly provided for 
by the facet it occurs in. Sometimes the role is explicitly 
scheduled; e. g., in metallurgy we find 

669. 24 Nickel 
669. 248 Coatings of nickel 
669. 2489 Coatings on nickel 

In the case of some common auxiliaries, the distinctive 
symbol acts as an indicator of one particular relationship only; 
e. g., (1/9) numbers always signify a spatial role. 

Links are provided for by the pre-coordinate nature of 
t~e l!DC index; e. g., if a document dealt with the har~ness of 
htanmm and the conductivity of copper, separate entnes would 
be made, one under Titanium - Hardness and one under Copper 
- Conductivity. 

But links occur at different levels. The last example is 
a fairly simple one and corresponds to 'partitioning' - i.e.' 
treating the document as though it were two (or mor~) separate 
docu~ents. A more difficult problem in post-coordmat~ sys­
tem_s lS ambiguity within a quite common theme; e. g._, m the 
subJect: the effect of low aspect ratio on high speed auc~a.t:t, , 
how .c~ we show that 'low' qualifies the aspect ratio ro:d _hl~h 
qu~hfles the speed, and not vice-versa? UDC takes thlS m Its 
stnde; e. g., 

62_9.13. 072.2:533.69. 031(low) means 
Alrcr~.ft - by Design speed - High - in relation to - Aero­
~~naml~s of aircraft elements - Aspect ratio - Low. 

The 1.nterflx' Which binds terms is an integral part of the pre­
coordl?ate system. (N. B. This also demonstrates a verbal 
extenswn, since UDC as yet lacks a common auxiliary for 
'low'.) 

. Most UDC indexing aims to be specific, and if t_his e_n-
~alls the compounding together of several elements, thlS P~lce 
lS usually paid. The long numbers which result are occaswn­
ally abbreviated (by making the description shorter) for shelf 
arrangement, but seldom in the index. It should be remem­
~:[e~d that in an index sequence in which a dozen or more ~n-

cornrnence With a common element (e. g.' 621. 436 Diesel 
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engines) this common element is virtually disregarded when 
searching for a particular qualifying division. 

53 

When assessing just how 'specific' a UDC subject de­
scription is, it should be remembered that a single UDC num­
ber would require several 'uniterms' to convey the sense of the 
elementary terms incorporated in the number, and these would 
still fail to convey the relations between the terms; e. g. , a 
document on Thermocouples with curved characteristics com­
posed of Fe Al Cr and Cu - Ni alloys (621. 362:537.323: 
669.15. 71. 26:669. 35. 24) provides access through these terms: 
Technology - Engineering - Electrical - Heating - Thermo­
electricity - Generators - Thermocouples - Science - Physics 
- Thermoelastic Constants - Chemical technology - Metallurgy 
- Metals - Ferrous -Alloys - (Iron -Aluminum - Chromium) 
- (Copper -Nickel). 

Perhaps the best criterion here is the detail provided by 
modern special classifications. B. C. Vickery's article (op. 
cit. ) is particularly valuable in assessing this. It could be 
said that UDC rarely fails to provide all the necessary detail 
somehow but sometimes only at the expense of clumsy notation 
(particul~rly whe~ using_ ~ain class numbers coloned together 
in place of a spec1al aux1hary) • There are also occasions when 
UDC simply cannot specify a concept; e. g.) when the distinQU­
ishing characteristic g?verning a facet itself appears as a ~iass 
_ as in Mode of hardemng, or Arrangement of cylinders. Or 
being unable to distinguish an operation (e. g.) Spraying) from 
an attribute (Sprayed). 

As to the level of analY_sis, t_he number of identifying 
terms assigned per document lS entirely a matter of indexing 
policy. Some twenty terms are included in the above entry. 
If the document had called for two or three different entries 
(implying the recognition of' links' by pre-coordination) the 
exhaustivity of indexing would be reaching an impressive level. 
But so would the size of the index, if full permutations were 
made. 

It should be noted here that although permutation multi­
plies the number of entries, it does not add to the exhaustivity 
of indexing. It simply re-arranges the concepts in order to 
relocate the same compound subject and so afford easier ac­
cess. For example, suppose a ,document were indexed as be­
ing about four separate 'themes (i.e., the indexer partitions 
it): abc:def:ghi:jkl. If each 't?e_me' is represented by co­
loned UDC numbers, the exhausbv1ty of this analysis is not 
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altered by making permutations of these (bca, cab, efd ••• ) to 
give 12 separate entries. 

Items stored with index terms. In a conventional UDC 
index, the UDC class number heads an entry in which some or 
all of the following items of information indicated below occur. 
But there are no UDC rules on this point. It is entirely a mat­
ter of the organization's policy as to what and how much is in­
cluded. 

Author and title; 
Journal citation, or Imprint and collation (in the case of a 

book); 
Annotation or brief abstract; 
Accession number, or other unique identifier of the docu­

ment (in the case of a particular collection); 
Address, if other than. a UDC class number (if the docu­

ment is not shelved by the latter) • 

. Such an entry is clearly designed primarily for ref~rral 
~o the lnformation proper. Only in the case of indexes wh1ch 
~nclude an informative abstract can the index provide subject 
m~ormation directly, although the use of microcards could a­
chleve this. 

. Whether it refers to a total document, an article in a 
J?urnal, or simply to another source, depends on the organiza­
bon producing the index. 

UDC is designed primarily for an item entry system. 
Each e~try represents an item (document) and carries on it 
the subJect description of that item in the form of a UDC num­
ber. Usually one item receives a number of entries, and these 
<l:re usually unit entries so far as the bibliographical informa­
~lOn °~ them goes. Different entries for the same item may 
e~r t· e same UDC number, but in different forms (i.e.' per-

dmu a lons). Or the UDC numbers may be different if the in-
exer 'partT ' links). 1 lons the document (as in the example above of 

It is theoretically possible however to use the UDC in 
a term-ent ' ' · 1 d . ry system. The more usual uniterms or smg e-wor 
descnptors would be replaced by relatively brief un-coloned 
UDC numbers, and the cards kept in UDC order. Assuming the 
system of scanning columns of numbers the document quoted 
abov~ on Thermocouples would have its 'identifying number (ac-
cesslon nu b f th · m er, say) written on cards for each o e maJor concepts dealt · · t t Wlth - Thermocouples, Thermoelastic cons an s, 



Description of the UDC 55 

Fe - Al - Cr alloys, Cu - Ni alloys. If an enquiry is received 
for any single one of these topics, a rapid search is possible 
by looking at the systematically subdivided file under that par­
ticular topic. If however coordination is required with one or 
more of the other topics, the cards for these are removed and 
compared in the usual way. 

Cross references The central purpose of a classifica­
tion system in indexing is to provide a device which systema ti­
cally maps the major relations between subjects and thereby 
allows the searcher for information to focus his requirements 
onto as broad or as narrow a class as he finds necessary. 
Broadness and narrowness here are not confined to the relative 
levels of a hierarchy, that is, between genera and species, but 
to any relation of documentary containment; e. g. , Control of 
insect pests in cereal storage is a narrower class contained in 
the broader classes Control of pests in cereal storage, Control 
of insect pests in storage of crops, Storage of cereals, Insect 
pests of cereals, etc. That is to say, hierarchical relations 
and coordination of terms from every kind of category go hand 
in hand in defining the classes in the system. 

This display of relations is accomplished by the system­
atic order itself and this is the major referral system. Where 
an alphabetic subject catalog provides a cross reference: Air­
craft see also names of particular kinds and parts of aircraft, 
e. g., Helicoper, Wing, the UDC locates these in immediate 
juxtaposition to Aircraft and this is the referral; for the es­
sence of a synthetic connection, by cross-references, is that 
it joins items which are seriously separated physically. As to 
the helpfulness of the order and collocation of classes in UDC, 
this has been much written about. At the broad level, the 
sometimes unhelpful separation of pure and applied science has 
been referred to. At a slightly more specific level, the order 
within main classes is often open to criticism; e. g., the com­
plete scattering of Social anthropology and Sociology in Class 
3 and 5. The fragmentation of Political science (parts at 32, 
34, 35), of Medicine and Psychology; the failure of, say, Phys­
ics and Physical chemistry to reflect modern views - all these 
features have been criticized, with many other details. 

The additional limitations of a single classified order, 
whatever this is, have already been indicated and this is reme­
died to varying degrees by at least three devices: 

(i) by multiple entry; the connection between, say, Storage 
of agricultural produce and the Storage of a particular crop 
(entries for which may be widely separated in a single-entry 
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system) is established by juxtaposition when an additional file 
is made under the operation of Storage so as to collect all its 
subclasses; 

(ii) by the addition of see also references and scope notes 
in the body of the index. This is perfectly feasible, of course, 
but it is not usually practiced as much as it might be. A sim­
ple example from an abstracting journal is: 

621. 3. 01 General Theory of electrical engineering 
see also 537 Electricity (Physics) 

538 Magnetism and Electromagnetism 
and 621. 311 Power supply systems, Power stations 

substations 
see also 621.315 Transmission lines 

621.316 Distribution lines 
It can be seen that these references may be from very widely 
separated classes (from 621.3 to 537) or from relatively near 
items in the same facet if a particularly close connection ex­
ists (from the point of view of the organization, perhaps, rath­
er than of the subject itself). 

(iii) The chief source of cross references is, however, 
the A/Z subject index. 

Arrangement of the store. The importance of this in 
the UDC has already been indicated. Only the purely formal 
features whereby the systematic order is maintained are dealt 
with here. 

In filing entries by UDC number the whole class num­
ber is considered. Within a group of entries sharing the same 
"£!DC_number, arrangement is next by author or by date of pub­
hcat~on, the latest date filing first. There are no UDC rules 
on th1s point. 

UD<;: no_tation is essentially mechanical in that its p~i­
mary function 1s to convey position, and it can be sorted With­
out any knowledge by the sorter of the concepts it represents. 
The fact that it also has considerable hierarchical expressive­
ness is irrelevant here. 

. UDC class numbers are overwhelmingly numerical and 
this _element in them is filed decimally. Very rarely the Nu­
merical (non-UDC), or Private Code Number device is used 
~analo~ous to the alphabetical device in specifying particular 
~terns m administrative records - e. g.1 insurance policy num-
ers) and these are usually filed as integers. 

The non-numerical devices are given an ordinal v~lue, 
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of course, for filing purposes and this is shown in the following 
example: 
Filing order: the recommended order is as follows: 
Plus + e. g., 651+657 Office management & 

Stroke I 

Simple number 

Colon 

Square brackets [ ] 

Equals = 

Brackets zero {0) 

Brackets 1 to 9 (1/9) 

Brackets equals (=) 

Inverted commas " " 

651/653 

651 

accountancy 
Office management, 
copying, shorthand & 
typing. Note: 652 & 
653 are now included 
in 651.9 
Office management, 
office work 

651:338.962 Offices in large-scale 
enterprises 

651[332.1]. 5 Offices - in banks -

651=82 

651(03) 

651(73) 

651"196" 

records filing 
Office management 
(document in Russian) 
Encyclopedia of office 
management 
Office management in 
u.s. 
[Race - not relevant 
here] 
Office management in 
the 1960s 
[Alternative: may pre­
cede (1/9)] 

Alphabetical device A/Z 651 ICI Office management in 
the ICI Ltd. 

Point zero zero • 00 

Hyphen 
Point zero 
One to nine 

• 0 
.1/.9 

651.006 

651.011.56 
651.2 
651.5 

Office management -
accommodation point of 
view 
(Not u~ed in 651 so far] 
Offices - automation in 
Offices - equipment 
Offices - records fil­
ing 

The principle underlying the assignment of ordinal val­
ues to the different symbols is one which seeks to maintain an 
order of general before special. Ranganathan uses the same 
principle more thoroughly in his own classification and calls 
it the principle of inversion. It is best demonstrated by an 
example (it is assumed that the citation order subordinates the 
Operation (Biopsy) to the Part of Body (Skin): 
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'Inverted' 'Uninverted' 
616 Pathology 616 Pathology 
616-076 Microscopic tests. Biopsy 616. 5 Skin disease 
616. 5 Skin diseases 616. 5-076 Biopsy 
616.5-076 Biopsy 616-076 Biopsy 
In the inverted schedule the subclass Biopsy of skin diseases 
(616. 5-076) follows both its 'parent' classes Biopsy and Skin 
diseases; the facet which is cited first (when constructing a 
compound class number) - i.e., Parts of the body affected -
files last. In the uninverted schedule where the facet cited 
first files first also (by giving the hy~hen an ordinal value 
greater than 9 instead of less than 0) this is no longer the case. 
The more general class Biopsy files after its subclass Biopsy 
of skin diseases. 

This means that facets likely to be cited first are filed 
last and vice-versa, and this is achieved by assigning an ap­
propriate ordinal value to the different facet indicators. This 
is why a simple decimal number (which invariably denotes the 
primary facet) files after any auxiliary. 

Needless to say, general before special is not pe?ec_t­
ly maintained - different indexers may prefer different_ citation 
orders, whereas, the filing value of the symbols is o~llgatory 
and is never varied in any UDC file. But it is maintamed most 
of the time. 

The Alphabetical Subject Index (i.e., to a particular set 
of documents and constructed by the indexer). The purpose of 
this index is: 

(i) to show the location, by class number, of anY given 
named subject, e. g., Diseases: Wheat: Agriculture 633. ~1-2 

(ii) to show these aspects of a subject which may be dis­
tributed in the classified index e g . ' . . ' 

Diseases: Animals 636. 089 
Diseases: Medicine 616 
Diseases: Plants: Agriculture 632 
Diseases: Wheat: Agriculture 633.11-2 
(iii) to provide an exhaustive 'lead-in' vocabulary to the 

system in the natural language i.e. even if a subject is not 
yet provided for in the schedul~s th~ A/Z index can indicate 
the nearest containing head unde; which the subject is put. 
This ensures recall but with diminished relevance in that ref­
erence is made to a' somewhat broader class than is theoreti­
cally possible. If verbal extensions are used in the classified 
index, reference can be made to the specific subject ever. 
though it 1 k . . ac s a specific class number -
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e. g., Masers 621.384. 2 (Masers) 

It will also include all synonyms of term used, usually 
giving the class number directly under each form, rather than 
giving a see reference to one selected form: 

e. g., Cereals - Agriculture 633 
Grain -Agriculture 633 

As to physical form, this may be on cards, in book form 
(which is of course less flexible) or on a visible-strip-index. 
Or it may consist of a copy of the printed A/Z index of the UDC 
schedules plus cards for those newer or more specific topics 
not in the printed index and which the library provides as a sup­
plement. 

This index is an index of a particular set of documents, 
a tailor-made special index rather than a key to universal 
knowledge (the printed index). It is constantly being added to 
to keep up-to-date. 

For a classified index witl.out multiple entry the most 
economical and systematic way of constructing an A/Z index is 
by • chain procedure• (to give a 1 chain index•), and this is the 
method used more or less in the printed indexes to the sched­
ules and to other printed indexes where economy of space in 
producing the joint classified and alphabetical indexes is impor­
tant. It has grave limitations, however, in large specialized 
collections. 

Chain indexing reduces considerably the number of en­
tries in the A/Z index by directing enquirers only to where a 
given class begins, in the classified index, and never indicating 
(by qualifying phrases) sub-classes of the term which will be­
found following that term i~ the classifie_d index. For example, 
in a Metallurgy file, in wh1ch the. metal 1s the primary facet, 
everything on a particular metal1s collected together under the 
one heading. So the only A/Z index entry for that metal would 
be, say, 

Copper 669. 3 
Entries like Copper: Electrical properties 669. 3. 018.5 

Copper: Tubes 669.3-462 
would not be given, since these class~s would appear in the sys­
tematically arranged sequence followmg 669. 3 in the classified 
index. Careful guiding of the latter is assumed. 

But terms which are distributed (i.e., subordinated to 
other categories in the subject) will have all the different con-
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texts under which they appear in the classified index displayed 
as qualifiers following the term in the A/Z index; e. g., 

Tubes:Copper 669.3-462 
Tubes:Lead 669.4-462 
Tubes:Metallurgy 669-462 

The methodical, almost mechanical, way in which entries are 
derived from a chain of a class is shown in the following exam-

ple: Entries (subsequently filed A/Z) for a document on Pl~ughs 
for grain crops (assumino- this was the first document w the 

collection to be indexed) "' 
Chain 

63 Agriculture Agriculture 63 
633/635 Crops Crops: Agriculture 633/635 
633 Field Field crops:Agriculture 633 
633.1 Grain Grain crops:Agriculture 633.1 
633. 1-13 Machinery Machinery: Grain crops 633.1-1 3 

633.1-1312 Ploughs Ploughs: Grain crops 633.1-1312 
Any synonyms of these are added at the same time; e. g.' 

Cereals: Crops: Agriculture 633. 1 
Implements: Grain crops 633.1-13 

. Here the class is displayed on the left as a chain or 
senes of subdivisions; each step of division, if it can be ex- _ 
press_ed by_ a keyword (a 'sought term'), is given an entrY com 
mencmg Wlth that term. Qualification of a term is alw~ys by 
superordinate terms (i.e., terms representing containing 
classes) so as to avoid the display of subclasses under a term. 
The fact that each level of the 'hierarchy' represented by th_e 
chain get ·t tomatlc-s 1 s own index entry means that access iS au . 
ally provided at every generic level. A searcher could begl~r­
~ooking under Ploughs specifically or under Agriculture gen ent 
lcally. It should not be thought of course that everY docum f 
produce~ as many entries as this example: Most, if not al~e ~n 
the entnes for a given document will already have been ma 
most cases. 

I~ certain circumstances it becomes very laborio~s to 
searc? VIa_ a chain index. An example adapted from the flrst 
Cranfield mvestigation demonstrates this: 

Pressure gradient: Cones 533.696. 4: 533. 69. 0482 
Pressure gradient: Shear flow: Supersonic flow: Cones 

533.696.4:533.6.0115:533.386:533.69.048.2 
Pressure gradient: Shock waves: Cones 

A 533.696.4:533.6. 011.72: 533.69.048.2 uld 
rere<:J.uest for everything on Pressure gradient on cones _wo 

quue the searcher to examine all entries beginning Wlth 
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Pressure gradient (this element being cited after Cones, and 
therefore being the distributed element whose whereabouts the 
A/Z index is designed to disclose) and then to note all those 
entries which contain Cone also. Since 'Cone' might appear as 
a first qualifier, second qualifier, third, etc., the whole se­
quence would need to be scanned. This looks easy when there 
are a small number of entries, but if there are several dozens 
or even a hundred or more it becomes no joke. It should be 
remembered that these entries are only see references and each 
relevant class number found now has to be separately located in 
the classified index to see what documents are represented. 

The use of multiple entry in the classified index imme­
diately reduces the load on the A/Z index, since fewer classes 
are distributed (and it is the display of distributed aspects which 
is half the load of a chain index). 

Certain controlled modifications of chain indexing are in 
any case possible to provide readily locatable coordinations; e. 
g. , certain elements, not usually sought under as leading terms 
in the A/Z index are transposed; e. g., 

Gas turbines: Performance 
Here, the term 'Performance' is not a 'sought' term, i.e., it 
is not likely to be consulted directly but only in connection with 
a particular machine. This method, combined with limited mul­
tiple entry was used with the UDC index at Cranfield and is de­
scribed in fue Report on the first stage (op. cit. ) • 

Another alternative method recently advocated is the 
'rotated' or permuted A/Z index, in which major qualifying ele­
ments are successively brought together: 

Cones: Pressure gradients 
533.696.4:533.69.048.2 

Cones: Pressure gradients: Shear flow: Supersonic flow 
533.696.4:533.6.0115:539.386:533.69.048.2 

Cones: Pressure gradients: Shock waves 
533.696.4:533.6.011.72:533.69.048.2 

Shear flow: Supersonic flow: Cones: Pressure gradient 
533.696.4:533.6.0115:539.386:533.69.048.2 

Shock waves: Cones: Pressure gradients 
533.696.4:533.6.011.72.533.69.048.2 

Supersonic flow: Cones: Pressure gradient: Shear flow 
533.696.4:533.6.0115:539.386:533.69.048.2 

Here, the conjuncti~n of 'Cones' and 'Pressure gradient' is 
readily seen. This 1s analogous to permutation in the classified 
index. But whereas ever~ ~oc~ment entry has to be multiplied 
several times in the classifled mdex, only entries for classes 
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have to be multiplied in the A/Z index. If we assume that on 
the average each distinct UDC number has several document 
entries under it in the classified index, this means that single 
entry in the classified file plus a rotated A/Z index would still 
be more economical in size of total index. 

The raw material here is formed by the terms used in 
the classes (subject descriptions) of the classified index. In 
the example above we saw how the class 1 Ploughs for grain 
crops' gave rise to a number of A/Z index entries. 

There are basic rules in the processing of the class de­
scriptions in order to get A/Z index entries. 

(i) All keywords (sought terms) should appear as the lead­
ing term in some entry. The natural language approach ~ust 
be fully provided for and we assume that the terms used m the 
documents are reliable clues to the terms used by enquirers. 
The language of the A/Z index is not restricted to what the in­
dexer finds in the UDC schedules but should reflect the vocabu­
laries of the documents indexed and of the users of the index. 
So the more familiar the indexer is with the latter the better •. 
. (~i) If a concept appears in more than one part of the classi­

fied mdex, these different contexts must be displayed clearly 
(as qualifiers of the concept) in the A/Z index. 

. Choice of terms depends essentially on the in~exer' s 
~udgment as to what constitutes sought terms in relation to the 
mfori?~tio? indexed. Only the subjects represented in the 
classified mdex are indexed, of course. 

. A? app~rent, but not real, exception to thiS is when an 
mtermediate link in a chain is indexed although no document 
refers specifically to it; e. g.' a document on Cereal crops 
(633. ~) would automatically produce an entry: 

Field crops 633 
That_the collection indexed has (perhaps) no document devoted 
to this exact topic (all field crops) does not make this en!rY a 
false on_e, for the collection certainly has something on field 
crops, I. e.' the document on cereals which gave rise to the 
entry. 

. The skills required in assigning A/Z index terms are a 
1~~cal extension of the ordinary skill of indexing. Once th~ de­
c_Isw~s have been made as to the assignment of class de_scnp­
hons. m the classified index, the production of A/Z entnes _to 
lead mto the classified arrangement is a relatively mechamcal 
task, as has been demonstrated already. So long as the rules 



Description of the UDC 63 

of the method adopted (chain indexing, or chain indexing with 
transposition of selected unsought terms, or rotated index) are 
strictly followed, a high degree of consistency is possible. 

The language of the terms is derived from the subject 
descriptions assigned in the classified index, with the addition 
of any synonyms of terms used there. These synonyms need 
not appear in the schedules, or even in the documents con­
cerned, although the latter is usually a fruitful source of these; 
e. g.' 

Ground effect: Aerodynamics 
Hovercraft: Aerodynamics 

533.682 
533.682 

Terms distinguish classes only, of every level of gene­
rality or specificity, as can be seen from the examples above. 
Very rarely they refer to the form of information materials 
rather than their subject. But as an economy measure these 
entries are usually in the form of general references; e. g., 
Glossaries on a subject See class number of subject followed 
by (038). 

Ideally, the elements of an A/Z index entry are the 
sought term, or keyword, which begins the entry and which de­
termines its initial position in the A/Z sequence and the fewest 
possible number of superordinate terms from its hierarchy or 
chain necessary to distinguish unambiguously the particular as­
pect concerned; e. g., 

Helicopters 629.135.45 
Fins: Aircraft 629.13. 014.4 

The term Helicopters always implies Aircraft; it does notre­
quire the qualification. Fins can have other contexts; it needs 
the qualification. 

Naturally, the shorter the entry, the better it is. But 
the clerical production of indexes sometimes makes it easier 
to include all superordinate terms automatically, to save the 
need for individual judgment; e. g., the A/Z index to the UDC 
file at Cranfield would have 

Carrier waves: Telegraphy: Electrical engineering 
621. 394. 441 

although the last two terms are clearly superfluous. 

The arrangement of the elements in an index entry is 
usually strictly controlled. In chain indexing, for example 
terms on the right hand side are always the containing clas~es 
of the terms on the left of them; e. g., in the entry above 
Carrier is contained in the class Waves, which is contai~ed in 
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the class Telegraphy. 

The A/Z index should provide access from whatever 
hierarchical level it is approached. Chain indexing provides 
such access as a matter of principle. Whether the searcher 
consults the term Wheat, Cereal, Field crop, Plant husbandry 
or Agriculture, he should be led to the correct part of the 
classified index. Whether he is led to the precise spot, or to 
some nearby containing head depends on whether he consults 
the specific term or a more general one. 

The number of terms indexed in the A/Z index depends 
mainly on the number of distinct class terms recognized in the 
classified index. If the latter is exhaustive and specific, then 
the A/Z index will be that much larger. But it is possible to 
have highly specific terms in the A/Z index leading to broader 
containing classes in the classified index; e. g., 

Stitching: Mechanical attachments 621. 885 
where 621. 885 is only the containing class, Mechanical joining 
a~u attachment. UDC puts no restrictions whatsoever on the 
Size of the A/Z index. 

An A/Z index entry consists only of the name of the 
class being indexed and its class number. It is for referral 
only -and not to individual documents or to individual docu­
ment entries, but to the location of th~ classes (i.e.' classes 
of document entries in the classified index and to classes of 
documents on the shelf). 

N_evertheless, it is theoretically possible to envisage 
the A/Z mdex as another vehicle for multiple entry ~d to con­
':'ert the entries to subject headings as in the alphabetical s~b­
~ect_catalog by inserting document entries under them. T~ls 
Is, m_fact, what is done in the Bibliography of Meteo~ological 
Satellites Which Malcolm Rigby circulated at the Semwar (Rut­
gers University, fall 1963). 

It may be noted here that UDC could function as the 
s?urce of alphabetical subject headings and systematic s~de-
818 (by the use of chain procedure for the alphabetical subJect 
catalog, advocated by Ranganathan). 

. Cross references are very rare in the A/Z index. _The 
function of the syndesis in the alphabetical subject catalog IS 
performed in UDC of course by the joint operation of the sys­
te~atic order of the classified index plus the display of dis­
tnbuted relatives in the A/Z index itself. In the latter, the 



Description of the UDC 

use of qualifiers is another form of see also reference: 
e. g., Forage crops: Fodder 636. 086 

Forage grasses: Plant husbandry 633. 2 
This performs the same function as a cross-reference 

Forage grasses see also Fodder 

65 

Arrangement of the A/Z index entry is alphabetical, and 
word-by-word, since the whole point of the arrangement is to 
designate separate classes (represented by separate words). 

The need to observe detailed rules for alphabetization 
seldom arises. The chief occasion is when the index includes 
terms which are the names of persons and places (both as sub­
jects, of course) as well as classes in the normal sense; e. g., 

Wells, H. G.: Biography 92(Wells) 
Wells, Cathedral Church: Architecture 736. 6( 4238) 
Wells (Somerset): Description 914. 238(Wells) 
Wells:Water supply 628.112 

The four categories represented here could be assigned this 
filing order: Persons (Individual): Persons (Corporate): 
Places: Other subjects. 

UDC provides no rules for alphabetization and a stand­
ard code (e. g., A. L.A. Filing Rules, B.S. I. Filing rules) is 
normally followed. 

It may be noted here that an author-title index is a usual 
accompaniment of a UDC catalog. It is possible to interfile this 
with the A/Z index, and this is sometimes done. It is probably 
unwise, in that problems of alphabetization multiply and display 
of subject relations is impeded. 

There is obviously no market for machines to search an 
alphabetical file. But the mechanical production of book-form 
A/Z indexes offers considerable advantages. The use of a com­
puter to produce a permuted chain index to a classified file (not 
UDC) has been described recently, and obviously this could be 
applied to UDC. (See Dowell, N. G. and Marshall, J. w., 
Experience with computer-produced indexes. Aslib Proc., 
14:323-32, October 1962.) 

C. Tools for the Construction of Indexes 

Tools used for indexing. Three tools can be distingu­
ished: the schedules of the classification, the printed A/Z in­
dex of these schedules, and the authority file of class numbers 
actually used, with the A/Z entries made for them. Much of 
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what has been said about the classified and A/Z indexes applies 
also to the first two of these tools. This will not be repeated 
here. Only the significantly different features will be described. 

IIDC Scheclules. The purpose of this group is to provide 
a complete conspectus of the system's basic vocabulary ar­
ranged in its systematic order. By basic vocabulary is meant 
the total list of terms enumerated in the schedules, each with a 
distinctive symbol. These may be classes represented by sim­
ple decimal numbers (e. g., 664. 8/9 Preserving and preserves 
(in Food technology); 664. 82 Cereals preservation); or classes 
represented by a simple number and a special auxiliary (e. g., 
664. 8. 037 Cold preserving); or Common auxiliaries, which 
cannot exist on their own but must be attached to a simple deci­
mal number (e.g., '18' for 19th century). 

It does not provide class numbers synthesized from 
these three types of basic terms; e. g., it does not enumerate 
the class number for Cold preserving of cereal foods. This re­
mains a potential class only - to be synthesized by the indexer 
when constructing an actual index. 

This is not to say the schedules only provide 'elem_en­
tary' terms, whatever that might mean. There is a certam a­
m_ount of pre-coordination already present in them; e. g., ~16 
Diseases (of humans), 632 Diseases of plants, 636. 089 Dis­
eases of animals (in Animal husbandry), 591. 2 Diseases (Zoo­
p~thology) etc.1 as well as the more elaborate examples already 
giVen for Ferrous metallurgy. 

To give this complete conspectus the schedules cover 
all human knowledge, and this is the other major distinction 
between_ the schedules and a UDC index proper, which is usual­
ly restriCted to something less. 

This complete basic vocabulary is accompanied by vari­
ous rules for the construction of UDC numbers, scope notes, 
etc., ~nd the vocabulary, the rules and the A/Z index together 
con~htute the basic tools from whtch an indexer derives UDC 
subJect descriptions. 

UDC schedules are in book form but the master file at 
FID headquarters in The Hague is on ca~ds. 

t· Clearly, the schedules must exist before the construc­
e~~ of an operating index. But they are constantlY being add-

a and amended. 
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The maintenance and development of the UDC schedules 
are products of the labor (most of it unpaid) of an army of UDC 
users librarians, documentalists, and subject specialists. 
These' people are organized in an international network of UDC 
revision committees ('panels' ) V:h_ich ~vork under the general 
supervision of the Central ClassiflCabon Committee (CCC) of 
the FID. The products of the work of these panels are circu _ 
lated initially as drafts and then, after discussion and comment, 
as formal proposals (P-Notes) for amendment or addition to the 
existing schedules. These P-Notes are sent to participants and 
any specially interested subscribers. Final decision on these 
proposals is made, as a rule, four months after their issue and 
these definite rulings are circulated as cumulative 'Extensions 
and correction of the UDC' (issued half yearly) which consti­
tute regular supplements to the printed schedules. Below is a 
brief extract from a P-Note: 

P-Note 788 (27 May 1963) 
(Deals entirely with 621. 9 Tools and tool working. ) The 
symbol Plwp after a proposal means that it was made by 
the subject panel concerned (FID/C 621. 7/9) and the wp 
stands for Workshop Practice, the subject covered. 
621. 9 Modify to: Tools and Toolworking. Machine tools 

and machining. Cutting and sheet working. See also 
621.7 Workshop practice (generally) esp. plastic form­
ing Plwp 788 

621.9-11 Design and construction characteristics (for use 
especially with • 06/. 07) Plwp 788 

621.9-111 Simple, monobloc, one-piece design and con-
struction Plwp 788 

P-Note 786 (20 May 1963) 
contains miscellaneous proposals, e. g. , 
621. 039. 543. 45 (Natural uranium) Modify to: Natural 

uranium fuels Piaea 786 
636. 088. 3 Andern in: zur Gewinnung von Fleisch, Fett 

und Eiern Pd 786 
656. 884. 1/. 7 Cancel; see 332. 171 PE 786 
Here, Piaea means a proposal of the International Atomic 
Energy Agency; Pd a German proposal; PE a proposal of 
the FID/CCC Secretariat. 
Replies to P-Note 786 we~e requested within the normal 
four-month period. Replies to P-Note 788 were acceptable 
within six months in view of the comprehensive revision en­
tailed (of Class 621. 9). 

All organizations ~nd persons interested in developing 
UDC may participate in tlu~ ~ork, preferably via their nation­
al committee (e. g.' the Bnhsh Standards Institution in Great 
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Britain) which may have a full time editor and staff. It is wide­
ly recognized, however, that a major reason for the delays at­
tending the production of UDC schedules, and of their revision, 
lies in the inevitable difficulties attending the operation of a co­
operative international organization, with barely adequate fi­
nancial resources. 

The principles underlying maintenance and revision of 
the UDC schedules has been formally described in rather gen­
eral terms (see Bibliography). The constant revision implies 
the cancelling of obsolete class numbers as sections of sched­
ules are redeveloped. The physical difficulties of altering docu­
ments and indexes is a serious problem here, and a major prob­
lem in maintaining UDC is that of keeping a balance between 
conservation in the retention of existing locations (favored by 
older users with substantial files already established) and the 
pressure of new members for relatively radical changes. There 
is a formal 'ten-year rule' whereby a number which is cancelled 
is not used with a different meaning until ten years have elapsed. 
Some users regard this as unnecessarily restrictive and it is 
sometimes ignored in private files. 

Language of the schedules is based on every kind of in­
formation material, without restriction, which conceivably can 
be organized by UDC. 

The raw material of terms and concepts suggested by 
subject specialists and interested librarians and other users is 
edited for incorporation in UDC through the machinery described 
above. 

Choice of terms is invariably a reflection of literary 
warrru:t; user_s of UDC are continually meeting or ~n~icipating 
terms m the literature of developing subjects, and It Is these 
terms and notions which are incorporated in the developing 
schedules, just as the original schedules were developed out of 
the subject knowledge and subject literature of the time. 

Control of the terms used to describe subjects is depend­
e_nt primarily on the natural language. For exam~le, a class 
like Bessemer converter is used as it stands. It IS located at 
669.184.12 (for acid converters) and 669.184.22 (for basic con­
verters). The implicit definition of this class is that provided 
by its hierarchy: 
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669 Metallurgy 
669. 1 Ferrous, Iron and Steel 
669.16/.18 Production [Processes] 
669.184 Converter process. Converting 
669. 184. 1 Acid Bessemer process 
669.18_4~·~1_2 ______________ A __ c_id __ c_o_n_v_e_r_t_e_r ______________ __ 

669.184.2 Basic Bessemer process 
669.184. 22 Basic converter 

Access to this class can be made, with varying degrees 
of directness, from every term in the above hierarchy, and 
their synonyms; e. g. , below are A/Z index terms leading to 
the subject above (they are not put in A/Z order here so as to 
show more clearly their derivation from the hierarchy in the 
schedule): 
Metals: Metallurgy 
Metallurgy 
Ferrous metals: Metallurgy 
Iron: Metallurgy 
Steel and Iron: Metallurgy 
Production: Ferrous metallurgy 
Processes: Ferrous metallurgy 
Converter process: Ferrous metallurgy 
Bessemer process: Ferrous metallurgy 
Acid Bessemer process 
Converts:Acid Bessemer process 

Basic Bessemer process 
Converts: Basic Bessemer process 

669 
669 
669.1 
669.1 
669.1 
669.16/18 
669.16/18 
669.184 
669.184 
669.184.1 
669.184.12 

669.184.2 
669.184.22 

The fact that 'Bessemer converter' could be analysed 
further (i.e., beyond its level as a term in the natural language) 
as a class of device, acting on metal, utilizing heat, character­
ized by iron, does not enter into the UDC description or class 
number for this subject. This may be compared with the use of 
semantic factors in the WRU code where Bessemer converter 
is described in the fashion indicated above: MACH. MWTL. 
RQHT.RYRN. 001. The analysis of the WRU provides one ac­
cess point not available in UDC, i.e., 'Heat' (and in the same 
way the WRU code for 'Reverberatory furnace' provides an ac­
cess point from 'Reflection' which UDC fails to give). 

It can be seen from the above that the level at which UDC 
analysis of subjects stops is the level at which the terms of the 
natural language fit into the categories recognized in the differ­
ent containing classes. It can also be seen, however that this 
level manages to provide a surprisingly comprehensi~e access 
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to each term. It may be added that careful indexing in an A/Z 
index can provide yet further levels of approach; e. g., the re­
cognition that the divisions 669.16/18 are largely heat process­
es and the incorporation of this in the A/Z index. 

Heating processes: Ferrous metallurgy 669.16/.18 

The problem of consistency in the choice of subject de­
scriptions for schedules occurs at two quite different levels. 
Firstly, consistency between different national committees as 
to the scope and interpretation of classes and the assignment 
of UDC numbers to them. The trilingual abridged edition (in 
English, French and German) showed up certain weaknesses 
here, at least in the social sciences (see paper by Barbara 
Kyle, op. cit.). 

Secondly, consistency in analysis insofar as it affects 
the clarity and homogeneity of the categories or facets enum­
erated in the schedules of special and common auxiliaries. 
That certain concrete terms are distributed in a number of 
places, as in the case of Metals is generally accepted as the 
price of an aspect classification: But many recurrent concepts 
which should in principle be assigned to auxiliaries, once and 
for all, are still found inconsistently scattered and differently 
coded (the examples of Woman and child have already been giv­
en, another is Disease, also mentioned earlier). It is hoped 
t~at the growing acceptance by UDC compilers of facet analy­
SiS as the obvious way of securing consistency in these matters 
will gradually remedy this. 

The main referral from term to related term is shown 
in the UDC schedule by the systematic arrangement. Relations 
are particularly well illustrated here since the display of hier­
archies is unimpeded by document descriptions between the 
headings (as in a UDC index proper). Also, the book form al­
~ows the liberal use of typographic aids (heavy capitals for ma­
JOr classes, heavy lower case for major subclasses, and so 
on) and indentation (as a symbol of subordination) in order to 
convey relations more clearly. 

To this are added many cross-references; e. g., 
621. 394. 64 Magnifiers and Amplifiers. Repeaters 

For relays see 621.318.5 
For amplifiers in general see 621.314 

Each major class (e. g. 621. 3 Electrical engineering, 669 
Metallurgy) is prefaced by a table of Principal Divisions, ob­
servations on the scope and content of the class and a ~ist of 
related subjects. Class 52 Astronomy - Geodesy provldes 
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(in the full English edition) a particularly full account of the 
problems of compiling the schedule. For information on the 
arrangement of the schedules, see section on the Classified 
Index. 
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.Possible use of machines for the preparation of the 
schedules. The difficulties attending the physical production of 
UDC schedules have contributed to the delays in producing full 
up-to-date schedules. A tendency continually to hold up publi­
cation until various further improvements are cleared from the 
pipeline and finalised has been exacerbated by awareness of the 
difficulty and expense of revising printed schedules, and this 
has been one reason why there is still no complete English edi­
tion of UDC. 

Proposals for using computer printout facilities for pro­
ducing and regularly updating UDC schedules have been made by 
the American National Committee for FID. 

Alphabetical Index to UDC Schedules 

UDC schedules usually are accompanied by an A/Z in­
dex to the terms used in them. In some cases it constitutes a 
separate volume (e. g., the index to the English edition of Class 
54 Chemistry). The growing awareness of the importance of 
the A/Z index as an integral part of a classified catalog is re­
flected in the much fuller A/Z indexes which are now appearing 
at least in the English editions (e. g., the very full index to the 
1961 English Abridged Edition). 

The primary purpose is to show the location in the clas­
sification schedule of simple UDC terms occurring iu that 
schedule. By 'simple' is meant here those classes enumerated 
and given a simple decimal number (e. g. Metal base paints 
667.633. 42) or special auxilianes attached to basic class num­
bers to which they are applicable (e. g., Metabolism 612. 015) 
and common auxiliaries (e. g., Dublin, Ireland (418. 3); Nine­
teenth century '18'). 

It does not provide entries for any composite numbers; 
e. g., Glandular metabolism is a 'composite' class obtained by 
synthesis of Glandular physiology 612.4 and the special auxil­
iary for Metabolism • 015 to give 612. 4. 015. 

It is in book form. An extract from the second edition 
of the English Abridgement is given below. 
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Metabolism 612. 015; disorders 616-008 
animals 591. 05 
micro-organisms 576. 8. 095 
plants 581.13 

Metachlamydeae 582.9 
Metal(s) 546. 2, 669 

ferrous 669.1; non-ferrous 669.2 
light 669.7 

articles 672/673 
building materials 691.7 
cleaning, polishing 621. 7. 02 

household 648. 55 
coating of 669. 86/. 87 
coating{s) with 669 ••• 81, 686. 4 

Cf. Metallization 
compounds 661. 8. Cf. Organo-metallic 
construction work 693. 8. Cf. Steel-framed 

Metal-base paints 667.633.42 
Metal-cutting and engraving 736, 762 

presswork 655. 35 
Metallic_ compounds 546. 3/. 9, 661. 8 

Cf. Organo-metallic 
Metallic pigments 667. 622. 2 
Metalliferous ores 553. 3/. 4 

mining 622. 34 
Metallization 621. 793. Cf. Metal coatings 
Metallography 620.18 Cr. Physical metallurgy 
Metalloids 546.1/. 2 
Metallurgy 669; general 669. 01 

ferrous 669.1; non-ferrous 669. 2 ••• 1 
Metamorphic rocks 552. 4; mining 622. 354 

Generally speaking these indexes are constructed by 
c_hain procedure; i.e., as 'a rule, no subdivisions of a class are 
hsted under that class in the A/Z index; e. g., 

Metamorphic rocks 552. 4 
Marble 552. 4 

but not Metamorphic rocks: Marble 522. 4. There are a few 
exceptions to this rule; e. g., 

Metals 564. 3, 669 
Ferrous 669.1; non-Ferrous 669. 2 
Light 669.7 

Subject Authority File 

Not many organizations appear to maintain this too~, al­
though it is officially recommended (e. g., in the Introduction 
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to the 3rd Abridged English Edition BS 1000 A: 1961 p. 7, E. 9). 

Its function is to provide an exact statement of every 
UDC class number used for a given index, together with the 
A/Z index entry or entries (if there are synonyms) made for 
that number. Scope notes and other records of decision may 
be incorporated in it. 

The purpose of this tool is to aid consistency in each in­
dex and between different indexers, past, present and future. 
A new indexer taking over or assisting the production of an ex­
isting index can see immediately, for any item he indexes, ex­
actly what UDC numbers have been used already and to what 
extent a new number, or additional A/Z index entries are ne­
cessary (if any). 

It is usually kept on cards - a separate card for each 
class number. 

It relates only to the particular index concerned. It is 
continually added to and subtracted from; e. g., suppose a docu­
ment on the Metabolism of the pituitary gland is received. The 
authority file is consulted and discloses the following entries 
at this point (each space marks the end of a card): 

612.4 Glands : Physiology 

612.43 

Secretion : Glands : Physiology 
Excretion : Glands : Physiology 

Endocrine glands : Physiology 
Ductless glands : Ph'-'-y-=s_,_io=l""o""gy..._ ___ _ 

612.432 Pituitary gland : Physiology 
Hypophysis : Physiology 

The precise subject has evidently not been represented until 
now, so a new number is assigned to the document and the A/Z 
index entries made: 

Metabolism : Pituitary gland : Physiology 612.432.015 
and Chemistry : Pituitary gland : Physiology 612.432.015 
The authority file shows that no other A/Z index entries are 
needed; they have been made already up to 612. 432. A new 
Authority File card is made out: 

612.432. 015 Metabolism : Pituitary gland : Physiology 
Chemistry : Pituitary gland : Physiology 

If this document is subsequently withdrawn and it is seen to be 
the last entry in the classified index bearing that exact number 
then its Authority File card is also withdrawn and the A/Z in- ' 
dex entries for both Metabolism • • • and Chemistry • • • are 
withdrawn also. Thus the A/Z index is kept accurate and up-
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to-date. It does not index Metabolism of the pituitary if the last 
document on this precise subject has been withdrawn. 

D. Searching Methods and Output of the System 

. To answer a subject request an approach can be made 
v1a cla~ses of every degree of generality or specificity; e. g., 
a questwn on the Effect of cathodic protection on the fatigue 
strength of mild steel in sea water could be sought through such 
general c_lasses as Sea water corrosion, Corrosion protection, 
Steel, M1ld Steel or through the precise class: 
Mild steel-Corrosion fatigue-Sea water-Protection-Cathodic. 

Access to these classes can be obtained by consulting 
the keywords in the A/Z index, if their location in the system­
atically arranged index is not known. This includes different 
approaches through synonyms; e. g. , 

Sea water: Corrosion 620. 194. 8 
Salt water: Corrosion 620.194. 8 

Formulation of Inquiry 

This is basically the 'indexing' of requests rather than 
of the documents. It is done in the natural language to begin 
with. The elementary terms of the question, assuming this has 
been clarified, must be sorted into the kind of classes provided 
by the UDC (Corrosion protection, Mild steel, etc.). These 
are quickly established by consulting the A/Z index if the user 
is not familiar with the UDC; but librarians working with ~ UDC 
file usually soon acquire what to the layman is an impress1ve 
knowledge of UDC arrangement and know by heart many fre­
quently used class numbers. 

The degree to which these more obvious terms must be 
linked now to formulate a single integrated UDC class depends 
on two things. First, if the classified file is constructed with 
an eye to economy, using a single-entry system with a preferred 
order, then the terms must be formulated in the regularized 
language produced by the citation order followed in the index. 
For example, in a metallurgical library, the request above 
might be classified as: Metal(Steel) - Kind (Mild) - Property 
(Defect) - Kind (Fatigue - caused by Corrosion - by seawater) 
-Operation (Protection) -Agent of operation (Cathodic). This 
may seem more involved than it is. The citation order in a 
particular field, once settled as a matter of indexing policy, 
soon becomes second nature to frequent users of the index. 
Just as in a Dewey-arranged library, searchers in the Belles-
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Lettl·es class are very soon accustomed to searching by the for­
mula Language of the literature - Form of the literature - Per­
iod of the literature - Author. 

In practice, any inconsistencies or peculiarities of the 
UDC also become well known to the constant user and their 
nuisance-value minimized; e. g., the Metallurgy class (669) 
has a Properties facet at 669. 018.2 used to characterize metals 
(alloys usually) by property (e. g., to specify Low melting­
point alloys). But the testing of materials for specific proper­
ties, and defects, are specified at 620. 17, which is usually col­
oned to the metal to signify this aspect of it. The formulation 
of the subject in the example above takes this into account. 

Secondly, the degree to which the terms must be linked 
to formulate a single integrated UDC class depends on the level 
at which the user is prepared to begin his search. We saw at 
the very beginning that when the class examined is broadest the 
chances of high recall are better, but that a price is exacted in 
the form of more irrelevant entries to be scanned. If the 
searcher begins searching under a relatively broad class, a 
more restricted formulation is all that is required, e. g. , steel 
- Mild - Corrosion. If the classified index enjoys multiple en­
try it does not much matter which of the elements of the totil 
class description the searcher begins looking under, since all 
entries relevant will have been filed under each heading con­
cerned; e. g., the three classes Mild Steel, Seawater corro­
sion fatigue, and Cathodic protection would all contain entries 
on the subject sought. 

Having formulated the question in the form of a UDC 
class this must be converted into a UDC class number (or num­
bers)'. As in indexing, this step is usually taken concurrently 
with the formulation of the question in the regularized form l3ut 
conceptually it is quite a distinct step. The class number is 
determined exactly as in indexing, and the enquirer must know 
whether the special auxiliaries for example, are added straight 
onto a primary facet number (e. g., 669.3 - 42 Copper-Wire) 
or coloned to it (e. g., 669.3: 669-42). Again, With multiple en­
try and a willingness to scan a relatively broad class, such con­
version is simpler - the separate UDC numbers are looked up 
one at a time. But even with multiple entry if specific search 
is made, some citation order must be observed; e. g. if the 
class number searched for the question above (on sea~ater cor­
rosion of soft iron) were 669.141.24:620.194. 8:620.197.5 the 
permuted entries would probably be 620.194. 8:620.197. 5: 
669.141.24 and 620.197.5:669.141.24:620.194.8 (assuming 
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'cyclic' order were used in permuting). 

It is clear from the above that the satisfactory use of a 
UDC index demands a certain basic knowledge not merely of 
UDC filing order but of the policies followed in the index regard­
ing citation order in a given field. This basic knowledge is not 
difficult for a regular user to learn, but for the casual user, it 
is clearly desirable that the aid of the library staff be sought in 
programming a search, even if the user does the physical 
search himself. 

This does not mean a UDC index cannot be used by any 
reasonably educated layman. It can be, but the possibilities of 
precise searching, with high relevance, open to the skilled 
searcher are less likely to be realized. 

What is always demanded of the user is that he define his 
question as precisely as possible. In persuading an enquirer 
who asks for information on 'seawater corrosion' to enlarge on 
this until the precise request given above is elicited, both the 
UDC classified index and the A/Z index assist, the former by 
leading him on from class to subclass and the latter by warning 
~im of the distribution of some subjects under different head­
mgs; e. g., 

Sea water: Corrosion 
Sea water: Corrosion: Steel 
Sea water: Corrosion: Mild steel 

Searching 

620.194. 8 
669.14:620.194.8 
669.141.24:620.194.8 

This is indirect at one or two removes, i.e., before the 
information item itself is retrieved the user must consult eith­
er the A/Z index and then the classified index, or the latter a­
lone. 

However well versed a user (a librarian, say) is in the 
UDC numbers occurring in the particular field concerned, _he 
will still need to consult the A/Z index constantlY to estabhsh 
the exact UDC number for a concept (e. g.' for mild steel, for 
seawater corrosion). But in practice many searc?es are be- . 
gun, and finished, without these exact numbers bemg looked up, 
e. g., if the enquirer knew that steel was 669.14, th~t corro­
sion fatigue was 620.193 ••• , that corrosion protectiOn was 
620.197, he might begin a search at 669.14, locate the sub­
class mild steel by rapidly scanning the typ:s of, st:el (a~d pe~­
haps spotting a guide card or guiding head m a prmted mdex 
for it), look under the : 62o. 193 divisions until he came to 
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seawater corrosion, then consult the :620.197 divisions of this, 
and so on. If there are relatively few entries under some of 
these subclasses the need to consult the A/Z index and write 
down or memorize the exact numbers before consulting the 
classified index is correspondingly diminished. 

On the other hand, if rapid preliminary searching dis­
closes insufficient material, the enquirer naturally checks the 
A/Z index in case other aspects of the terms he has been 
searching may be worth pursuing. 

Serial searching of a relatively broad class is of course 
very limited in usefulness; it leads to a poor relevance ratio 
and a point is soon reached when more precision - more spe­
cific - searching is essential. When precise UDC numbers are 
searched, the serial searching is very limited, i.e., it is limit­
ed to the number of entries bearing the same number. This 
will vary with the organization, the subject, and the size of the 
index, but if the number of entries filed under one UDC number 
reaches, say, between ten and twenty, further subdivision will 
usually be sought. 

The main function of a systematic arrangement of en­
tries in an index is to facilitate the rapid widening and narrow­
ing of the classes being searched, remembering that the altera­
tion in scope of a class definition may be by following hierarchi­
cal relations (e. g., moving from Cereal to Wheat, or from 
Wheat to other selected grains (coordinate classes in the same 
hierarchy) or by coordination (e. g., moving from Cereal to 
Storage of cereal, or from Storage of cereal to Infestation in 
storage of cereal). A systematic arrangement of the entries 
physically is not essential here; a systematic program could be 
worked out from a classification schedule, or, less satisfactor­
ily, a thesaurus, and the actual se_arci: made in an alphabetical­
ly arranged catalog. But the phy~Ical Implementation of the ar­
rangement makes this search easier, and this is a major rea­
son for having a classified index. 

The nature of a really methodical, exhaustive search 
through all the ramifications of a subject are described in some 
detail (for any classified index, not a UDC one in particular) by 
E. J. Coates (Subject catalogues, London, Library Associa­
tion, 1960). It is necessary in such a methodical search to 
view the specific subject concerned as a chain, or pseudo-hier­
archy, i.e., a series of c~asses and ~ubclasses not restricted 
to the genus-species relation,_ reflectm? th~ citation order fol­
lowed in the index. The possible coordinations of the different 
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facets are then methodically pursued. A simplified example 
would be to search for everything bearing on the nature and con­
trol of insect infestation of cereal crops in store. 

Assuming a citation order: Crop - Operation - Process 
- Agent of process, this would give the chain: 

Cereals 
Storage 

Diseases and pests 
Insect 

The following pre -coordinations would now be examined: 
1. The precise subject: Cereals - Storage - Diseases and 

pests - Insect 
2. Material on Diseases and pests of Stored cereal generally 
3. Material on Storage of cereal generally 
4. Material on Cereal crops generally 

· From this point, search branches out to the coordinate 
terms at each level; taking first the Crop hierarchy; 

5. The subclass 'Insect pests in storage' under each particu­
lar cereal 

6. The subclass 'Diseases and pests in Storage' under each 
particular cereal 

7. The subclass 'Storage' under each particular cereal 
8. Each particular cereal generally 

Now the other hierarchies: 
9. The subclass 'Insect pests' under Storage (of crops general­

ly) 
1 O. The subclass 'Diseases and pests' under Storage (of crops 

generally) 
11. The subclass 'Storage' (of crops generally) 
12. The subclass 'Insect pests' under Diseases and Pests (of 

crops generally) 
13. The subclass 'Diseases and Pests' (of crops generally) 

Such a search could be made directly through the classi­
fied index, or by first consulting the A/Z index under the dis­
tributed terms: 

Insect: Pests: Storage (examining all qualifiers which are 
names of crops, or field crops) 

Pests: Storage (examining all qualifiers which are names of 
crops, or field crops) 

Storage: (examining all qualifiers which are names of 
crops, or field crops) 

Search in a multiple entry system is simpler, but it is 
still methodically based on the hierarchies and pseudo-bier-
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archies. Numerous accounts of searches in a UDC index are to 
be found in the reports of the Cranfield investigations (op. cit. ). 
One of the general comments made there (Report on the testing 
and analysis ••• p. 91) which is particularly relevant here is 
quoted in Chapter v. 

For exhaustive searches such as the one above, it would 
be wise to pursue the one search on its own. But for lesser 
searches a single user can pursue two or three searches con­
currently. It should be remembered however that a great ad­
vantage of the pre-coordinate card or book index is that it is 
readily available at any time. There is little point in accumu­
lating requests, as no time is saved in the search process by 
such a procedure; in fact, the reverse is probably true. A 
searcher with his mind on one particular UDC configuration and 
its possible modifications can orob::~bly search faster than if he 
is loolting for several. 

Several users can search a UDC card file at a time so 
long as they are searching parts of the file sufficiently widely 
separated physically. With book form indexes, where produc­
tion of numerous copies is implicit, there is no such limitation. 

The gravest physical limit on the use of UDC indexes is 
the size of the card or book index if really exhaustive multiple 
entry is attempted. In a single entry system up to a dozen en­
tries per item (which is the equivalent of recognizing anything 
from twenty to a hundred different 'uniterms', interfixed or 
linked in different batches) would produce a massive file if it 
were cumulated for any length of time, even for a modest col­
lection. Permutation of this number of entries is impracticable 
for most collections. 

Three other factors are relevant here, as bearing direct­
ly on the size of the index. First, the 'winding up' of the index 
at regular intervals (five yearly, say) after which a new one is 
begun. In rapidly developing subject areas in which material 
quickly becomes obsolete this has obvious advantages besides 
controlling the size of the index. More radical adjustments in 
the maintenance of the index are feasible if this were to become 
general policy. 

Secondly extreme exhaustivity of indexing has rarely 
been practiced ;nd is of doubtful utility in many cases. At the 
very least it should be accompanied by some sort of weighting 
so as to distinguish entrie::> which refer to incidental and mar_ 
ginal treatments of a theme from those which refer to mono-
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graphs on it. 

Thirdly, the degree to which the selective pre-coordi­
nation of entries provides an inadequate number of access points 
compared with free post-coordination is a point on which further 
information is needed. There is some evidence in the Cranfield 
test of the WRU index to suggest that a relatively modest degree 
of multiple entry produces recall figures which are comparable 
with those of post-coordination. Our judgement as to the seri­
ousness of the physical limitations on index size described a­
bove may need revision. 

Since searching in UDC indexes does not entail serial 
scanning, there is no inherent limit to the speed with which i­
tems can be retrieved. A given UDC number can be located in 
a matter of seconds whatever the size of the index. An exhaus­
tive search, if it is planned along the lines suggested before, 
will rarely take longer than an hour and usually much less. 
How m_uch longer depends partly on whether multiple-entry or 
single entry is practiced. 

The time elapsing between the initial formulation of the 
question and its translation into a UDC class number (or num­
bers, if the question is in fact a composite of several distinct 
questions) is usually a few minutes. It is, of course, directly 
comparable with the indexing of a document, but simpler in that 
questions normally entail fewer concepts. 

The speed with which the document or information ma­
terial itself is obtained once the reference to it (in the form of 
a UDC index entry) is located depends on the physical accessi­
bility of these materials - a factor outside the scope of the UDC. 

Intact Files 

In both the classified and A/Z index, the file is intact. 
Entries even if they contain brief abstracts, are not removed 
for use.' But the index does not show if the document is im­
mediately available except in the sense of stating, perhaps, that 
it is for reference only, not for loan outside the premises. 

Feedback Provided by the System 

In common with other pre-coordinate systems, UDC has 
particularly effective feedback facilities. 

On consulting the classified index for a particular class 
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number, it is quickly seen how many entries are filed under it. 
If there are too many, the search can be narrowed at once by 
refining the search prescription. Conversely, if there are in­
sufficient, or none at all, the search can at once be broadened. 
Whichever direction is taken - broadening or narrowing the 
search -two distinct methods are available: either the exhaus­
tivity of the search prescription is retained, but the specifici­
ty of the elements is varied; or the specificity of the elements 
is retained, but the exhaustivity diminished by lowering the 
number of elements demanded at the same time, e. g., suppose 
the question asks for abcdefg, and on analysis it is seen that 
there are four different facets or hierarchies represented and 
that a is a species of b, d is a species of e and f is a species 
of g (as when the terms Delta Wing represent a genus 'wing! 
and a species 'delta'). To vary the specificity of this prescrip­
tion means that the searcher moves up or down any or all the 
hierarchies to which the terms belong (e. g., being more spe­
cific by accepting only a slender delta wing, or less specific by 
accepting any kind of wing, or even any kind of aerofoil). To 
vary the exhaustivity of the prescription means that one or 
more of the categories are completely dropped; e. g. , to ask 
simply for cdefg, or abde, and so on. Or the two operations 
could be mixed by removing one of the categories (ab, say) and 
at the same time being less specific in another category (ask­
ing for e alone, instead of de, say) to give the prescription 
cefg. 

Whatever directions are pursued in this type of methodi­
cal searching, there is immediate response in that the size of 
the class at any given point is quickly apparent without benefit 
of a computer printout of document occurrence frequency. As 
can be seen from previous examples, if the first class con­
sulted proves unsatisfactory, the systematic display of the file 
provides numerous suggestions for redirection of search. 
Hierarchical linkage with superordinate, subordinate and co­
ordinate classes is provided for all the facets represented in a 
given search prescription. 

The approximate nature of the material being traced is 
of course evident from the brief author, title and bibliographi­
cal description which appears on each document entry. 

Nature of Final Output 

UDC indexes provide only references to information in 
most cases, although brief abstracts are often included and 
sometimes these may be quite substantial. Microcard~ can 
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also be filed in a UDC file, of course. 

Quality of Output 

Most UDC indexes are unlikely to have more than ten to 
twenty document entries under the same class number, but 
such a set of similar entries receives no ordering by probable 
relevance. Certain clues to the latter are present, however; 
the degree of match between the search prescription and the 
subject description of the entries' retrieved' is the most obvi­
ous one. Titles and brief abstracts offer more clues; entries 
carrying the same class number are often filed chronological­
ly, the latest work filing first. 

The amount of irrelevant material in the final UDC out­
put is only discovered on examination of the information ma­
terials themselves. But the evidence of the Cranfield experi­
ments suggests very strongly that the level of noise is mainly 
a function of the recall-relevance ratio demanded by the search­
er, rather than a function of the system per se. If high recall 
is demanded, more noise must be accepted. This high recall 
is achieved in controlled fashion in UDC by its class-widening 
devices, i.e., its pervasive display of hierarchical relatio~s, 
allowing the searcher to move up to higher generic levels; tts 
display of precoordinations in the form of subclasses of the 
primary term so that these can be ignored if the coordination 
proves restrictive (e. g., by ignoring the Parts facet of ~ t:rm 
and examining all the subclasses concerned); its ready mdica­
tion in the A/Z index of variant word forms (allowing, for ex­
ample, the widening of a search for 'Conduction' in relation to 
a subject so as to include Conducted Conducting and Conduc-
tivity also). ' 

High relevance (a low level of noise) depends essential­
ly on the precision, or specificity with which the clas~:s. can 
be defined by the indexing system. UDC provides facthhes for 
this to a marked degree. Its devices for narrowing class de­
finition are specificity in its basic vocabulary (i.e., of terms 
enumerated in the schedules) coordination (of terms from dif­
ferent categories), role indic'ators and hierarchical linkage 
(allowing movement down a chain t~ terms more specific than 
are requested). At the same time linking or interfixing devices 
are inherent in its pre-coordinate form. 

The noise inherent in a UDC system is the sam_e as is 
in~scapably associated with any documentary information re­
trleval system, i.e., the noise produced by the severe over-
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lapping of all manner of concepts in the recorded information 
and the inevitable failure of a question prescription to match 
exactly the index descriptions of all the items which are in fact 
relevant to it. 

Machines or Devices 

UDC is basically for pre-coordinate indexes, usually in 
card or book form. A human being can scan an ordered file 
very rapidly indeed once the class number (the ordinal symbol 
which locates the sought item) is known. One item can be lo­
cated with extraordinary precision whatever the size of the file. 
It is also an extremely flexible instrument for searching, 
in that the human searcher can re-program his search continu­
ously and rapidly to take account of the response he is getting 
from the index. 

For these reasons mechanized devices for selecting 
from a UDC index have little to offer except as a possible solu­
tion to the problem of the request which demands the bringing 
together of many scattered entries. These are catered for to 
a considerable degree by multiple entry which can anticipate 
many of the most likely demands. But there are situations 
when facilities for post-coordination would be very useful. 
Use of UDC on punched cards, with fixed field coding using ab­
breviated UDC numbers is described by Richens (op. cit.). 
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IV. APPLICATIONS FOR WIDCH THE SYSTEM 
IS THEORETICALLY SUITED OR UNSUITED 

A conventional, non-mechanized index is assumed. 

Any list of UDC users will demonstrate that UDC has 
been found satisfactory in an enormous range of subject areas. 
However, the development of UDC in respect to the expansion 
and revision of schedules and their publication program has un­
doubtec;lly tended to favor science and technology rather than the 
social sciences and humanities. The somewhat severe criti­
cisms made by Barbara Kyle in her paper (op. cit.) should be 
noted here. 

Nevertheless, close specification of concepts in these 
latter fields is possible with UDC and the flexibility of its no­
tation, which allows numerous alternatives in the classification 
of a field, is a marked asset here. For example, the Dewey 
and Library of Congress classifications provide different or­
ganizations of the field of literature. UDC can provide either 
of these (and numerous others, too) and the indexer may choose 
the one best suited to his needs. 

For a special library using a special classification, 
UDC is still helpful in providing for peripheral areas to any de­
gree of detail desired. 

Access Points 

The central weakness of UDC here is that it is a pre­
coordinate system; i.e., the indexer must choose a certain, 
limited number of coordinations and hope that these will prove 
adequate to the search patterns his users' questions will gener­
ate. Three reservations are necessary to this implied criti­
cism: 

Multiple entry (permutation) can take care of the major al­
ternative approaches to the collection. several examples of 
how this is done have been given. 

Experience suggests that a relatively modest degree of per­
mutation (i.e. , modest in relation to the theoretical possibili-

84 
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ties) can anticipate the great majority of sought coordinations 
in a given collection and thus obtain most of the benefits of post­
coordination. The Cranfield test of the WRU system seems to 
give support to this view (see Ait~hison, Jean, and Cyril Clev­
erdon. A report on a test of the mdex of metallurgical litera­
ture of Western Reserve University. Cranfield, College of 
Aeronautics, 1963, p. 55). 

The problem of searching for distributed relatives (concepts 
which remain distributed throughout the file owing to their sub­
ordination to other, more frequently sought concepts) is made 
easier by strict adherence to a definite citation code (which es­
tablishes a high degree of predictability as to the whereabouts 
of these concepts) and the provision of a good A/Z 'relative' 
index. 

Nevertheless, it would seem that for an area in which 
extensive and unpredictable correlation (coordination) of many 
different concepts is a regular feature of the search require­
ments, UDC is at a definite disadvantage compared with post­
coordinate systems. 

Shelf Access 

Smaller libraries in which self-service conditions oper­
ate for much of the time, and in which detailed analysis in in­
dexes is not undertaken, are likely to find the weaknesses in 
the order and collocation in UDC and its lengthy notation a ser­
ious drawback. 

Size of File 

The use of multiple entry as a solution to the second 
reservation named raises another evident limitation to the ap­
plication of UDC in that it considerably increases the size of 
the file. A collection of 50, 000 items, for example, using an 
average of five entries per item, would require a file of 250, 000 
cards. This brings serious problems of storage and may sug­
gest an approaching limit to the size of collections in which 
fairly exhaustive indexing is practiced. (It has already been 
noted that a single UDC number may represent several different 
terms; e. g., 543. 361. 3 is equivalent to using the following 
terms: Chemistry, Chemical, Analysis, Analytical, Water, 
Salt content, Halides, Fluorides. So the use of several UDC 
numbers to index a document represents fairly exhaustive in­
dexing, even with one entry.) 

A reservation to this criticism of UDC is that excessive 
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file-size, with all its accompanying problems of physical bulk, 
adaptation to changing vocabularies etc. , can be countered to 
some extent by the practice of malting a chronological division 
of the file, e. g., beginning a new file every five years. This 
practice seems to be growing in favor. 

Organizations with Numerous Scattered Service Points 

The 3x5 card is not a convenient form of displaying an 
index if this index is needed at a number of separate service 
points. But the use of machine printout aids in the production 
of multiple copies of the index is of course perfectly consistent 
with use of UDC. (Installation 3) 

Staff 

The indexing of documents by UDC calls for a trained 
indexer and one who can acquire a certain amount of subject 
knowledge in the field concerned. The evidence of existing or­
ganizations (and of the Cranfield tests) is that specialist sub­
ject knowledge is not usually an essential requisite. 



V. SUGGESTION FOR METHODS OF 
EVALUATION OF THE SYSTEM 

Easily the largest and most thorough test of a UDC in­
dex ever to have been made was that made as part of the first 
Aslib-Cranfield Research Project, 1957-61, in which four sys­
tems were tested and compared. 

The basic figures for the controlled variables on that 
test are as follows: 

18, 000 documents (research reports and periodical articles) 
in high speed aerodynamics and general aeronautics, 

Three different indexers, 
Indexing time varied - 16, 12, 8, 4 and 2 minutes per docu-

ment were tested, 
Three subprogrruns of 6, 000 documents each, undertaken 

successively, allowed for evaluation of the learning fac-
tor. 

Questions were formulated by experts and checked for 
validity by experienced information workers, each question be­
ing based on a document in the collection (the 'source docu­
ment' ) • 1, 200 such questions were used. 

The test was to find out the percentage of source docu­
ments retrieved when the questions were put to the index. For 
example, one question was for "A comparison of alclad and un­
clad aluminum sheets riveted together and subject to fatigue 
loading." This was programed for searching as: 669.715: 
620.178.3 (Aluminum alloys - Fatigue testing). The first 
search was for 669.715:620.178.3 and this produced 12 refer­
ences - but not the source document. The second search was 
for 620.178.3:669.715 and this produced 32 references, in­
<?luding the source document. This was judged a success, penal­
Ized by the need to make a subsearch and by the retrieval of 
43 other documents as 'noise.' 

The following extracts from the numerous tables giving 
the search results give some of the salient figures for UDC: 

Table 3.1 Total searches: 1,157 
Percentage successes (i.e., source document found) 75. 6 
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Table 3. 2 Retrieval for various indexing times: 
16 min. 12 min. 8 min. 4 min. 2 min. 

82 80 74 77 72 per cent 

Table 3. 8 Searches by technical staff (of cooperating bod­
ies): 79.6 per cent successes 
Table 4. 9 Percentage of successes according to number 
of searches (programs) required: 
No. of Programs needed Percentage of successful searches 

1 42 
2 39 
3 10 
4 7 
5 2 

Table 5. 4 Reasons for failures (given in percentages) 
Question 13 Indexing 70 Searching 11 System 6 

Some points to observe are:the surprisingly low figure 
for failures attributable to the system as such. Human error 
in indexing and searching was easily the chief factor in failure. 

The effectiveness of the indexing at four minutes was 
borne out by supplementary tests by outside organizations. In 
a real life situation (the Cranfield indexers worked to a stop­
watch) an allowance of six to ten minutes would seem to give 
very economical service. 

The indexing was much more specific than the questions. 
Only one search in ten demanded more than two UDC elements, 
whereas over half the entries had been indexed with three or 
four coloned numbers. But see below. 

'The main advantage of the classified arrangement ap­
peared to be in being able to combine in alternate searches spe­
~ific ~d broad concepts. The question, for instanc~,. might be 
. Buckling stresses of circular fuselages'. The spec1f1c head­
mg would be 629.13.012.213.1:531. 224.4 (circular fuselages -
buc~ng stresses). If this failed, each concept could be broad­
ened m turn, searching first under 629.13.012.213.1:531. 2+ 
(i.e.' stresses plus any subdivision of 531. 2) and then 
531. 224.4:629.13.012.2 (Fuselages in general) or even 
531. 224. 4:629.13. 012+ (i.e. Aircraft structures plus any 
~ubdivision of 629.13. 012). 'such searches freque?tly res~lted 
m success without paying too high a penalty in retneval o_f ir­
relevant i~ormation." (Cleverdon, c. W. Re~rt o~ t_estmg 
~d analysis of an investigation into comparative efficiency of 
mdexing systems. Cranfield, College of Aeronautics, 1962.) 
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. Table 3. 8, showing the high score of successes by tech-
meal Staff, suggests strongly that UDC notation is not too clum­
sy to be mastered by non-librarians. 

The Cranfield UDC index enjoyed a particularly well­
made and exhaustive A/Z index. 

. . The great weakness of the test was its lack of figures 
giVIng the 'relevance ratio' accompanying a particular recall 
figure, since the production of these was impracticable in such 
a ~arge-scale test. But small sample tests, in which all re­
tneved documents were assessed for relevance to the question 
concerned, seemed to suggest a relevance figure of between 6 
and 14 per cent for documents of very high relevance; for wider 
searches, embracing documents of lower relevance, the figure 
was higher. 

After comparison of four systems, Cranfield proceeded 
to test two working systems (not UDC) and in doing so developed 
a method of testing an index in which accurate figures for both 
recall and relevance were obtained. This method is suggested 
as_ being particularly appropriate for the evaluation of the oper­
atmg efficiency of any UDC index. Its overall economic efficien­
cy would require, in addition, accurate measurement of time 
and cost factors in the indexing, the physical establishment and 
maintenance of the indexes, and the searching. If such a test 
were made of installations in some typical subject areas, then 
the suitability of UDC for particular uses would be demonstrat­
ed. 

Test Method 

A selection is made (750, say) of documents in the col­
lection. With the aid of subject specialists, and of library re­
cords of previously asked questions (perhaps with bibliograph­
ies attached) questions (100, say) are formulated, based on 
documents fr~m the test selection. The relevance to the ques­
tion of any other documents out of the 750 is now established by 
examining all the 749 others. It is understood that the source 
document itself is highly relevant. So for each question it is 
known that, in the 750 documents, a certain number are highly 
relevant to it, some more are fairly relevant, some more are 
marginal, etc. 

The questions are now put to the index. The number of 
relevant documents retrieved via the index gives the recall ra­
tio (the percentage of relevant documents actually found) While 



90 Universal Decimal Classification 

the total number of documents retrieved during the search will 
give the relevance ratio (the percentage of documents retrieved 
which actually are relevant). 

The figure of 750 documents and 100 questions can, of 
course, be reduced with some loss of statistical accuracy. 
How far this might be done is difficult to say, but it is certain 
that a reduction in the number of documents (to say 500) would 
be preferable to reducing the number of questions. 

The essential requirement is for a number of questions 
to which the total answer available in the collection is known 
(a sample collection, that is) and to find recall-relevance fig­
ures for these. It is possible that this could be done by taking 
a relatively small sample of questions and making searches of 
extreme exhaustiveness, well beyond anything normally attempt­
ed, and comparing the performance under these conditions with 
normal operation. 

In addition to these vital performance figures, detailed 
analysis of the retrieval failures and of the false drops should 
lead to a thorough appreciation of where the indexing or the 
searching might be improved. In many ways this analysis will 
be as valuable as the performance figures obtained above. 



VI. SEMINAR PANEL DISCUSSION 

The following are the main points which were raised and 
discussed by the Seminar. 

Skills Required for Classifying by UDC 

Mr. Benjamin Custer (Dewey Decimal Classification) 
wondered if the skills suggested as necessary were in fact 
learned easily. His expe:::-ience with Dewey DC and with the 
H. W. Wilson Company indexes, where the staff were applying 
the simpler DC, did not lead him to be so hopeful. Just how 
easy is it? 

Mr. Jack Mills replied that the bare bones of the prob­
lem of analyzing subjects into their categories or facets and the 
subsequent operation of combining terms 'from different facets 
to form a compound subject were simple. The literature itself 
suggests the categories in any area fairly clearly - after all, 
there are not that many different categories demanding recog­
nition. At the North-Western Polytechnic, students were 
drilled in this sort of analysis for some four to six weeks be­
fore they even looked at Dewey. More attention to basic theory 
and less to the minutiae of particular systems could, he thought, 
make the training of indexers that much easier and better, with­
out preventing them from seeing the wood for the trees. His 
impression was that American library schools tended to neg­
lect, relatively, the teaching of the fundamentals of library 
classification. If the Library Association examinations in BJit­
ain had sometimes tended to overstress classification and cata­
loging, perhaps the Americans tended to understress these 
basic disciplines. (He would also add here that UDC is in many 
ways an easier system to use than DC or LC; e. g. , the me­
chanics of synthesis, complicated in DC by its dropping and 
adding of zeroes is less difficult. Facet structure is often 
clearer. Relati~ely broad classification can often lead to am­
biguities which a much more detailed system is forced to clear 
up.) 

Theodore Yerke (U.S. Forest Service) applying UDC 
in the field of Forestry said that nothing. in his training at an 
American library school had prepared h1m for UDC and the 
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classified catalog. He was not surprised that Mr. Malcolm 
Rigby (American Meteorological Society) sent his abstracts to 
~ngland to be classified. Mr. Rigby said that people familiar 
with UDC could index at the rate of 20 an hour. Add this to jet 
airmail facilities and a very rapid service was possible. Mr. 
Elton Shell, a Rutgers University student, also thought there 
was insufficient information on and study of the classified cata­
log in the u.S. 

Dr. Harold Wooster (Air Force Office of Scientific Re­
search) asked how an American library would recruit indexers 
if it adopted UDC and how long would it take to train them. 
Mr. Erick Hoegberg (American Viscose) said that in the course 
of organizing a technical correspondence and report service for 
a department concerned with polymer research he had compiled 
a small manual of the UDC numbers and devices appropriate to 
the material covered. From this, UDC numbers were assigned 
by authors to their own documents and this required very little 
training. 

Dr. Ralph R. Shaw (Rutgers University) said that this 
problem was treated at the Engineering Societies Library sim­
ply as a problem of in-training which would be necessary to 
anyone going to a new system. But if library schools want 
courses, would there be a sufficient market for these skills? 
Mr. Rigby pointed out that the Russians, having decided to a­
dopt UDC throughout a complete system of libraries, estab­
lished training courses as a logical accompaniment. He re­
marked on the fact that the more items an organization indexed 
by UDC the faster and more efficiently it was done. Small or­
ganizations seemed less effective, e. g., in the facilities for 
using UDC enjoyed by editors of primary journals. Dr. Mau­
rice Tauber (Columbia University) suggested that library 
schools with advanced programs could help through projects 
and sponsored studies. 

Dr. Wooster wondered if "that agreeable institution, the 
summer course," might be the answer to the problem. Would 
an intensive two-week course, say, suffice? Mr. Mills thought 
it would. He said that in the recent past, a British library 
school might provide a part-time course for one session in 
which classification and cataloging were taught to a level suf­
ficient to allow a student to use, inter alia, five different 
classification schemes, with reasonable competence - one of 
them UDC. The whole session might contain less than 100 
hours instruction, and the theory of classification and the study 
of UDC together might account for less than a seventh of that 
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time. He referred the seminar to the details of the first Aslib­
Cranfield Project in which UDC was one of the four systems 
tested. There, a young man, straight from library school and 
a county library system (in which detailed indexing would be a 
highly unlikely event)was indexing, in a more or less strange 
field (Aeronautics) with impressive efficiency within a few 
weeks. There was no reason to suppose that this was a fluke. 

Mr. Rigby, with others, thought intelligence was the 
only thing that really mattered when looking for prospective in­
dexers. Given that, the rest followed easily enough. Might 
not the resources of spare-time work at home be drawn on to 
solve the recruitment problem? Mr. Mills said that in one of 
the Cranfield investigations, all the indexing, which was of a 
very high standard, was done on a part time basis at home by 
a young married woman, with a family to look after in the bar­
gain. 

Mr. Hoegberg and other speakers referred to the filing 
of UDC numbers by clerks, and none of them thought this of­
fered any particular problem. 

The Subject Knowledge of the Indexer 

Dr. Phyllis Richmond (University of Rochester), re­
ferring to the human element in indexing, emphasized how im­
portant might be the personal predilections and attitudes of the 
classifier. Sometimes, strong subject knowledge was essen­
tial; e. g., in a situation of heavy recall in which rapid scan­
ning of numerous items was necessary. But in tracking down 
narrowly defined classes a good indexer might be preferred to 
a subject specialist. ''Scientists are about as broad-minded as 
paper-clips; each one organizes the world around his special­
ty and anything else either doesn't exist or is wrong; they suf­
fer a congenital expectation that all the material on their spe­
cialty will be kept nicely together," said Dr. Richmond. The 
dispassionate indexer was better able to appreciate the needs 
of the organization as a whole. 

Dr. Susan Artandi (Rutgers University) wondered just 
how much subject knowledge was needed by the indexer. Mr. 
Mills said that assigning class numbers was ultimately a cleri­
cal job a matter of matching features in documents against a 
patten; of subject descriptions provided by the system. Dr. 
Artandi did not agree. Mr. Mills admitted that in some sub­
jects more subject knowledge was necessary than in others. 
But there often came a point when it was basically just a match-
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ing process. Dr. Artandi said' subject knowledge' did not nec­
essarily imply a master's degree in the subject and that the 
need for it depended partly on the desired level of analysis; one 
entry for a book might be simple, but ten for a short article 
might not be. But she did not see how an indexer could assign 
documents to classes if she were ignorant of the subject of the 
documents. Dr. Richmond said her experience was that one 
could - and had to - but the indexer had to know the classifica­
tion thoroughly. 

Other speakers agreed that the ideal was a librarian­
indexer who was also a subject specialist. But the difficulty in 
recruiting such persons, Dr. Wooster said was how to afford 
them in the first place and how to keep the~ once one had them. 

Dr. Tauber said this combination was obviously ideal, 
but a real contribution of librarians to the organization of infor­
mation is just this ability to work well in strange fields. At 
Columbia a cataloger might assign LC class numbers in sub­
jects from A to z, and they could do this because they worked 
systematically. Another speaker remarked that the ADI asked 
the authors of conference papers to assign six keywords to 
their papers, for a permuted index. But the area editors had 
to re-edit. Mr. Mills said that the subject specialist could be 
a menace in indexing. If his bias exactly coincided with that of 
the organization, well and good, but the likelihood was that it 
was a specialization in one direction only, whereas the organi­
zation might have many, as well as developing interests which 
demanded a wider view. He said Dr. Richmond and Dr. Tauber 
had reminded us how indexing in strange fields was a perfectly 
normal thing at book level. On the whole, UDC can be manipu­
lated efficiently at all levels by indexers without specialized 
knowledge. 

Dr. Wooster referred to the Weinberg report {Science, 
Government, and Information. A report of the President's Sci­
ence Advisory Committee. The White House, 1963), which 
suggested that authors should assign their own twenty or so 
keywords. But when he heard of the fantastic figure of four 
minutes being adequate, often, to assign UDC numbers, he 
asked if it would not be more sensible to get journals to as­
sign UDC numbers at source? 

Is the UDC a True General Classification? 

Dr. Wooster quoted De Grolier' s assertion in his book 
(op. cit. ) that UDC is really a collection of specialized classi-
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fications, not a unified system, and more a system of nomen­
clature than a classification. De Grolier' s daunting list of the 
different places at which special provision for ''Measurement" 
had been made was an indication of the tendency to develop spe­
cial little expa..-.sions. 

Mr. Rigby quoted figures for the distribution of classes 
in UDC. Of the 130, 000 or so in the full edition, 64,000 (56 per 
cent) were in Class 6 Technology and 35,000 in Class 5 Pure 
science; only 1, 000 were in Class 4 Philology. This suggested 
a disproportion in the development of UDC. Mr. Mills pointed 
out that a more even balance between these and the social sci­
ences and humanities was seen in the 2nd full edition (in French). 
Also, that the Common Auxiliaries of Place, Time and Race 
were very important facets in these other areas -much more so. 
than in 5 and 6 - and that they had already been developed in 
considerable detail. The concentration on 5 and 6 was partly a 
matter of deploying the limited resources of UDC to develop 
those areas in which the need for precise detail was most ur­
gent. If these resources were improved, the UDC would be bet­
ter placed to remedy the lack of balance. 

Regarding Dr. Wooster's examples from De Grolier, 
Mr. Mills said that the list of appearances of ''Measurement" in 
UDC showed how inconsistent UDC sometimes was in its analy­
sis and presentation of classes. The implication of such a list 
was that a concept like ''Measurement" should feature once and 
for all in a common auxiliary, with a resulting economy in the 
printing of schedules (the original historic reason advanced by 
Dewey for his "divide like ••• " devices which were the prede­
cessor of the UDC Auxiliaries), in consistency, and in mne­
monic notation. A number of UDC committees were urging the 
production of more such general auxiliaries, e. g. , one for 
Materials. 

On the international quality called for in a truly general 
scheme, Dr. Richmond, referring to the Western bias in UDC, 
cited the delta class ll(delta) Spiritual experience and Mysti­
cism in the Colon classification as an example of the sort of sub­
ject area which tended to be neglected in UDC because it did not 
fit in very well with a Western framework. 

Mr. Custer referred to the mutual indebtedness of the 
DC and UDC as general classifications, and said that DC had 
learned from UDC in such matters as synthesis, the importance 
of citation order and greater flexibility • He stressed the nature 
of UDC as an aspect classification. It followed Dewey here and 
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it is surprising how many users fail to realize this fundamental 
feature; e. g. , that there is simply no place for 'copper' or for 
'United States' - only for aspects of these, such as copper ores, 
or history of u.s. Regarding Mr. Mills' strictures on these­
paration of Pure and Applied science in UDC (following DC), 
Mr. Custer said he disagreed. It is quite consistent with the 
'aspect' principle and it is quite workable on the whole. Many 
technologies are based on a number of different sciences and 
collocation with all of them is impossible. For the sai?e r_ea­
s_on, the proposals now being made to move Class 4 (Lmgms: 
tics) to Class 8 (Literature) so as to release a complete ~am 
class into which could be collocated sciences and technolog~~s 
t~gether (e. g., Nuclear engineering) are contrary to the prm­
Ciple of UDC. 

M R. p · t of View num­r. 1gby mentioned the use of the om . h ab t 
hers in the recent Russian Intermediate Edition (in wine fl ?~1 
55, 000 classes were enumerated) as an example of hoW e~l _e 
UDC can be in adjusting to radically different approach~ st. of us 

dit. b a Pam e . 10n prefaces all appropriate class numbers _Y reatment of 
VIew number representing Marxist or non-Marxist t y· w num­
the subject. Mr. Mills said this use of the P~int ~~e;~y Ran-
her was exactly analogous to the 'Systems' deVlce like 

th . . · classes gana an m h1s Colon Classification. There, m ·mary 
Econo_mics, Education, Psychology, and s~ on, th~d·ne. g., 
facet Is the System from which the subject IS tr:at 1 ~ystem 
SM97 represents Psychology (S) - Psychoanll:lytlc:C, ether, as 
(M97_). All psychoanalytical literature now files ge a neces­
sharmg a basic approach. Such a device seems to 
sary one for a general and international system. 

. don the UDC's 
Replying to Mr. Custer, Mr. Mills agreehanicS of li­

debt to Dewey. The latter's insight into the mec was very 
b_rary classification had been extraordinary: the~e to chain in­
lltt~e, from facet analysis and notational syntheSI\raced, in 
dexmg and retroactive notation which could no~ be "d all ex-

. . . M MillS sal ( an InCipient form at least in the DC. r. . . tion now 
isting general schemes e~cept the Brown Classifl~a rY defect 
pr~ctically moribund) suffer the curious, ~lemen: place for 
pomted out by Mr. Custer - that there i~ SII?P%: throughout 
comprehensive treatments of concepts dis~n?u iablY found 
many classes. Within a class provision IS 1~war ral as well 
(e. g., within Pathology a pl~ce for Biopsy 1~ ~enr but there 
~s for Biopsy of a parti~ular pathological condih~n ~uch as 
Is no comprehensive place for distributed concep s sionallY 
Water, Petroleum U S Child Metal. UDC occa ch docu-

. ' • • ' ' t put su provides an explicit instruction as to where 0 
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ments, e. g., one covering Forestry, Timber and Timber tech­
nology is placed under Forestry in 63 on the score that the 
'comprehensive' number should go with the production of a ma­
terial rather than its processing. 

Mr. Mills agreed that a consistent system for collocat­
ing every technology with its science is impossible. But there 
are some cases where separation leads to much irritation over 
the ambiguities of overlapping classes (e. g., 54 Chemistry and 
66 Chemical Technology - although some indexers consider it 
workable). 

UDC and Machines 

Dr. Richmond said that although superficially UDC nota­
tion is suitable for computerization, it does not really need all 
the calculating facilities of the computer. What is needed is a 
super-collator, with many accumulators and a large store ca­
pacity. 

Mr. Rigby said that Meteorological Abstracts began us­
ing UDC in 1949. At first he hated it, he said, but as is the 
case in some situations, he had learned to appreciate its advan­
tages. Now, using an IBM 1401 computer, printouts of the titles 
were obtained regularly, listed in UDC order and with a certain 
number of references included. To this had been added the pro­
duction of cumulated and selective lists; e. g., the Bibliography 
on Meteorological Satellites (1952-1962) contains some 1, 000 
abstracts with Author and Title and alphabetical subject indexes 
as well as a UDC index. The sorting of this took a 7090. They 
now have 35,000 cards punched, in 15 languages, for classes 
52 Astronomy and 55 Geology. 

The U.s. National Committee on the FlD is concerned to 
see the UDC in good shape so that if it is introduced into the 
U.s., it will be available - and not only vintage 1943-63. To 
this end they are exploring, with the aid of a grant from N. s. F., 
the problems of producing UDC schedules, as well as UDC in­
dexes. They hope to tape the entire 120-130, 000 classes of the 
UDC and to use machines to control not merely the production 
and constant updating of single language schedules, but also the 
multi-language editions (involving the comparison of abridged 
editions in Swedish, Dutch, German, English, Finnish, Japan­
ese, etc.) and of interest-profile schedules (excerpt schedules). 
The biggest item in the initial cost is the programing - the cost 
of key punching is a relatively minor one. 
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Mr. Mills said that the use of computer printout facili­
ties described by Mr. Rigby was undoubtedly the most helpful 
use of these machines in information retrieval at the moment. 
Implicit in what Mr. Rigby is doing is the great convenience of 
the printed book form display of UDC indexes. For most re­
quests the human scanning of such an ordered index, with its 
extraordinary ability to pinpoint particular classes very quick­
ly and to alter the direction of the search at a second's notice 
if what was being found suggested such a change, is still the 
simplest and quickest way by far of retrieving the relevant 
references. When an exhaustive request is received, as is 
answen~d by the Bibliography on Meteorological Satellites, a 
conventiOnal search can still locate them quickly enough, but 
the great convenience of getting the answers directly in the 
form of_ the printed bibliography is undoubted. Regarding the 
productwn of UDC schedules, he was delighted to think that 
~here was a prospect at long last of a full edition being available 
m English. Perhaps it would act as a spur to the British to 
hurry up and complete their edition before they were overtaken 
by events. The real significance of the developments described 
by Mr. Rigby was not that a most obstinate problem might be 
s~lved by machines as such, but that after many years of oper­
atmg on a_ level of chicken-feed or peanuts (as Dr. Woost~r re­
ferred to It) substantial resources might now be marshallmg 
behind UDC. 

M of l{eeping the 
r. Hocgbcrg mentioned another way ctate At 

UDC index and schedules in book form, yet up to ·e m~de to a 
FMC Corporation, additions and amenct:nents '~e::ential camera. 
card index and U1is was photographed w1tl1 a se 

. ce Foundation) 
Mrs. Helen Brownson (Nationa~ Sc~~~ entire UDC sched­

wondered whether, in the event of g~t~?g for further res~ arch 
ules onto tape, this would afford facillb~s. tion. Mr. R1gby 
on UDC or on general problems of classiflca sa complement 

f things a said a computer could do a number o 1 it could produce 
to producing schedules on tape.. For exa~~e~inition, e. g., if 
an A/Z index to the first word 111 any UD auld pick up all 
551. 593 is Optical phenomena, the computer c It cannot do 
the subsequent terms, whatever the lCU:guage~oncept something 
what the experts can do, that is, read mto a t an index. Al­
that is not in the vocabulary. But it can t_urn °~ doing these 
so, it can index any word following a periO<:l- h a term (e. g., 
jobs, it can calculate the frequency Wlth wh~~ use of various 
'temperature') appears, and the fre~uency er systems. 
headings. These can be compared w1th oth 
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Royal Dutch Shell is putting the full German edition on­
to tape; so clearly, it was thought to be worth doing, for its 
aid in translation, study and revision. 

Transferring to tape also assists editing by showing up 
errors and omissions. For example, one could feed in an up­
to-date glossary of terms in a given field and run the tape a­
gainst this to show what is missing in the UDC. 

Mr. Mills thought that information on frequency of oc­
currence of terms and categories and their distribution might 
be useful, in the same way that Mr. Rigby's comparison of 
glossaries would be. It might disclose situations in which re­
lations not explicit in the UDC ought to be made explicit. Mr. 
Rigby's example of Temperature was a case in point mentioned. 
It would only be picked up if it had been explicitly included in 
the UDC heading. But in UDC 621. 7 (Workshop practice), for 
example, which is largely about Metals, the term Metals does 
not occur explicitly and would be missed by a computer. 

Mr. Rigby said that he had a very large file indeed of 
English words on tape. Comparison of all these with UDC vo­
cabulary might be a $100, 000 project, and he could not say 
whether UDC would like it; but we would at least have the Eng­
lish language well nailed down by them. 

Use of UDC 

Dr. Tauber noted that general libraries tend not to use 
UDC, even in their specialised divisions. In the U.s. there 
has been extensive reclassification; but as a rule libraries turn 
to the Library of Congress scheme for greater depth. Mr. 
Mills suggested that the link with the DC and the copyright re--­
lations agreed between the two systems had probably held up the 
spread of UDC and he hoped something would be done about this. 
Libraries using various editions of the DC have found classifi­
cation increasingly costly and there are clearly advantages in 
the centralized classification of the sort possible with the UDC. 
But as a system for shelf arrangement the notation seemed to 
offer difficulties. 

Mr. Mills said that American libraries, throughout this 
century (since Dewey lost the fight for classified catalogs to the 
new Library of Congress card service), had looked to the al­
phabetical subject catalog for indexing analysis of materials, 
and classification had become for them only a method of shelf 
arrangement. This was not true of Europe in general, nor 
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Britain in particular. We should not neglect the assistance 
shelf arrangement gives in retrieval; it does a great deal of 
donkey-work at the self-service level. But UDC has little to 
offer here. In its collocation it is generally inferior to Bliss 
and in some ways to the Library of Congress too. 

Dr. Tauber thought it a mistake to assume that a library 
must have only one classification. Dr. Shaw suggested obtain­
ing the benefits of the centralized cataloging of Congress cards 
with ready made class numbers for shelving, and use UDC for ' 
detailed analytical indexing. Mr. Mills agreed. Classification 
is not an end in itself. We should choose those schemes which 
best fit our needs and if this calls for a mixture and we can 
make up this mixture economically, then we should certainly 
use it •. We might add to Ranganathan' s five laws of library sci­
ence a sixth: 'To each reader his own classification.' This 
might sound impracticable; but the benefits of a classification 
as a map of the information field to be explored does not neces­
sarily demand physical implementation in a classified index. 
For the latter, we might have a relatively 'neutral', all-things 
-to-all-men system (and UDC would fit this bill?) and have 
tables of equivalents leading from a great variety of special 
'profile' classifications to the neutral one. Perhaps computer 
facilities might prove helpful in such an arrangement. 

Dr. Shaw said it is easy to be alarmed and put off by the 
sight of the notational complexities of UDC. But the great bat­
teries of auxiliary devices are never firing together; in prac­
tice users quickly adapt themselves. As to Dr. Shaw's sugges­
tion, Mr. Mills agreed. He added that although Am~rican ~i­
braries have favored the alphabetical catalog for theu detruled 
analysis, it has never really been all that detailed. ~he prin­
ciple of specific entry has been advanced by Cutter w1th some 
pretty hefty reservations, and these have led to the neglect of 
the basic principle. Mr. Mills said he always thought of the 
extraordinary example dug up by Mostecky in which a special 
law collection had over a thousand entries under the general 
heading 'International law,' most of which were on quite pre­
cise subclasses of that subject. In this respect UDC seems to 
have an edge on the alphabetical subject catalog. It is also a 
contributory factor, probably, to the speed and th_oroughnes~ 
with which advocates of machine information retneval have In­

vaded what has always been the province of librarians. 

Dr. Tauber wondered whether UDC might help in the 
development of encyclopedias. His experience in the produc­
tion of detailed indexes to these, making sure that a host of 
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detailed connections were provided in the see also reference 
structure, suggested that UDC might prove quite a help in get­
ting at the more specific areas. Mr. Mills said that alphabeti­
cal arrangement has its own elaborate pattern of associations; 
it is not unlike the Brown classification in which all the aspects 
of a' concrete' are collected together, but without these con­
cretes being systematically arranged. In both cases a term 
like Petroleum, for example, draws together a large number 
of aspects - scientific and technical, commercial, social. 
Nevertheless, the 'distributed relatives' of the alphabetic file 
need to be linked in some way just as those in UDC do. The 
logical basis for such syndesis is a systematic map of associa­
tions, and the UDC can act in this capacity. Moreover, if an 
alphabetic catalog attempts to develop real depth in analysis it 
will require decidedly more coherent and stringent rules for 
citation order in subject headings than are provided by, say, 
the Library of Congress list. One way of securing such rules 
would be to produce subject headings from a UDC index in the 
way chain index entries are produced. 

Dr. Wooster confessed to having approached UDC orig­
inally with the traditional prejudices of the documentalist a­
gainst decimal classification. One of the problems of the lat­
ter is that there is one unique place for an item and much of 
the travail comes in finding this one best number. But in this 
world there are very few 'one best things'. His ideas on UDC 
changed, however, on visiting IDAMI, a documentation insti­
tute in Milan, run by Paola Terzi, in which a million items, 
perhaps, are indexed by some four and a half million cards. 
Terzi uses UDC as he (Wooster) would use subject headings; 
he assigns to each document a series of UDC numbers and 
places an entry for it under each of these numbers. This, to­
gether with the production of abstracts, is done remarkably 
inexpensively. Since seeing that it is possible to use UDC with­
out having to fight for the one best item, he has taken a fresh 
look at it. 

Now, reflecting on the effort put into the development 
of thesauri in recent years, he wonders if a similar effort had 
been put into developing the UDC instead, we might not be fur­
ther ahead in controlling our information than we are? Mrs. 
Brownson asked whether the special language of the UDC and 
its structure represent a language resource which has not been 
exploited in the development of the thesaurus as a method of 
displaying relations. Mr. Mills thought this likely; for any 
given term, UDC generally provides a relatively full hierarchy 
from which the searcher can select those classes he thinks 
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likely to be relevant. But a thesaurus, as a rule, provides on­
ly a selection of terms to jog the memory of the searcher; it 
is much less thorough in this sense. It is true that a thesaur­
us establishes connections (by references) which in the UDC 
can only be arrived at indirectly, via the A/Z index. But UDC 
can show the connection and can easily make the connections as 
direct as in the thesaurus (by using cross-references in the 
schedules, or classified index). 

UDC and Languages 

Dr. Artandi remarked on the heavy dependence of UDC 
on natural language which seems to be implied by Mr. Mills' 
emphasis on the need for a full A/Z index. What is the ~uality 
of the A/Z indexes in the various languages and do they Influ­
ence_ the_ quality of the indexing? Mr. Mills sai~ that the ex­
tensive mternational cooperation in the preparation of sched­
ules and in their maintenance should lead to the ten~s repr~­
sented by a given UDC class number in different national_ edi­
tions being as near as possible synonymous. However' 111 the 
social sciences, at least, nuances of language and usage ha;e 
produced a certain number of discrepancies. Barbara Kyle s 
paper (op. cit. ) gives examples of this. 

Dr. Artandi doubted the claim, expressed by_ so~e, that 
UDC is independent of language because it is a nota~wn~~y~­
tem (a 1 decimal classification'). Mr. Mill~ ag~ee th t the IS 
not a notational system, if this expression Implle~ a in some 
class definitions, subject descriptions, in the UDal ar~blem 
way dependent on the notation. He thoug~t the re Pfthe natu­
here is how, using the relatively imprecise termst~ classes 
ral language, we can provide precise pathwa~s tlo :ed English 
we have established. For example, in one Wide_ Y1 u thropology 
encyclopedia there are separate entries for. Socia t}ndescrip­
and Ethnology, each having a lengthy (and differ_en a see refer­
tion. In another equally wi?ely used one there ISlassification 
ence from Ethnology to Social anthropology • A c . c utions 
can avoid confusion in such a case by taking certam ir:;e r:co _ • 
Scope notes in the schedule to define the exact meanh ~nf ge 

· d b th . 1 s whic rei ore mze y e system, proVIsion of subc asse . . th A/Z 
this definition and do not conflict with it; entnes 111 e t is 
index which lead directly to the correct class whatever erm 
consulted; e. g. , 

Social anthropology 39 
Social anthropology: Races 572. 9 
Ethnology 572.9 . 

When, having established a class with some degree of preciS-
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ion, we assign a class number to it, this number is a conven­
ient shorthand form whereby we can refer to this complex of 
information comprehended by the class. The class number is 
the same, whatever natural language is used, and it is this 
greater air of neutrality perhaps which leads people to think of 
the notation as a fundamental determinant of the system. It is 
not. It is just an appendage - an important one, undoubtedly, 
but only an appendage - which shows in a quickly recognizable 
form the position of each class. But it is the meaning of the 
class which determines the position, not the notation. The 
class 'London' follows 'England' in UDC because of the contain­
ment relation between them as concepts not because London is 
(421) and England (42). 

As to different language editions, Dr. Artandi suspects 
further difficulties. Mr. Mills said he was sure she is right. 
"At the Dorking conference in 1957 there was a long argument 
about the terms 'codification' and 'classification' and whether 
the first (French) term was really better, as comprehending 
our subject more accurately than the latter. But this is still 
only an aggravation of the basic problem: that the natural lan­
guage is used more loosely than we would like it to be used 
when searching for information. By forcing documentalists to 
'define by enumeration' (which is what a classification does) 
the UDC performs a very useful function, I am sure, in estab­
lishing some regularity and predictability in our use of terms," 
Mr. Mills said. 

Dr. Theodore C. Hines (Columbia University) said 
classification is in a sense a linguistic problem, that the sched­
ule does depend on language, not on notation. But this is a new 
idea to many Americans who have always tended to think of 
classification simply as a shelf notation. Looking at the clas­
sified catalog (but not when reading the literature) what struck 
him was the need for a host of alphabetical controls to the clas­
sification scheme, to the authority file, to the classified index. 
Did Mr. Mills think that the classification can be any better in 
the long run than the quality of our understanding of the alpha­
betical approach? Dr. Hines wanted to know. 

Mr. Mills said he was not sure that he really understood 
what the alphabetical approach is. If we have not in our mind a 
really clear definition of a particular subject class then our 
classification is bound to be muddled and our approaches to it 
through natural language that much more confused. But 1 alpha­
betical' here is really analogous to 'notational.' The alphabet 
gives an ordinal value to the letters of our natural language 
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terms and enables us to locate these terms easily - to see that 
London comes between Lollards and Loneliness, and miles a­
way from England. It is a notational device for locating these 
terms in an ordered file, he thought. 

He agreed that the ability of the user of the A/Z index 
to see just what concatenation of terms was likely to be the best 
one by which to enter the classification was important. This 
was o~e advantage of chain indexing; it gave a predictab_le ~­
phabehcal approach in that anyone familiar with the basic cita­
tion order in a subject knew where to look - kneW, for example, 
that Insects: Pests: Storage: Grain would give direct. access to 
the class in the classified index (i.e., would give him the spe­
cific number), whereas looking under Pests •• ·, or Storage.··, 
or Grain would only give him part of the number, ~o that the 
rest of the route would have to be iound after reading the clas-
sified index. 

Another person asked whether the classified sch~dule . 
~ould be used without consulting the A/Z index. Mr. Mills said 
It could. Again, it was a question of citation order. A_ group 
to _which he belonged was preparing a classification o_f library 
SCience: this had a formula a citation order. The library ser­
v_ice comes first, then the ltbrary material handled, then the 
library operations involved then where it happens and when. 
As usual, certain basic pri~ciples of order are incorporated, 
such as the subordination of agents to the jobs theY perform. 
If a request is received for something on the use of computers 
in indexing chemical literature then without anY refe7ence_ to 
the A/Z index, you know it will be Ideated under chemical lite~­
~tur~, indexing of, use of computers. The structure of the s~ -
]ect IS laid open by this sort of analysis. But suppose the re. 
quest is for literature on the properties of a particular pla~tlc. 
You know this will be under the plastic, and you ~ay ~ow JUSt 
where the Materials facet is located in the ciassified_wdex •. 
But if the plastic is one of a hundred odd materials, ItS location 
in that array of coordinate classes may not be familiar to you, 
and so the A/Z index is consulted. 

Dr. Artandi said the quality of the A/Z index did, then, 
determine the effectiveness of the search to some extent. M7· 
Mills agreed; but if the A/Z index failed to recognize a precir 
term which was being sought, there were manY othe7 ~owts 0 

a~cess to be tried. It was usually possible to get wit_hi~ soi?~ 
distance of the precise subject but the relevance ratio wevlt 
ably suffered if a larger class 'had to be examined. But the 
ambiguities of language and common usage will always be a 
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central problem in information retrieval; a classification like 
UDC remedies them partly by referring things to systematic 
contexts. If the reader asks for 'Rockets' but really means 
'Missiles' he will soon find this out when he finds the context 
is one of engines only and not vehicles, and the A/Z index of­
ten provides this sort of 'classification' by its qualifying terms. 

Dr. Wooster said we could think of UDC as being an in­
termediate language into which we translate. We could go from 
an English term to its UDC number and from that to its subject 
description in other languages. He had been to a meeting in 
London where a speaker quoted UDC numbers and everybody 
applauded. They all knew the numbers. In France they are 
seriously proposing the use of UDC as an interlingua for me­
chanical translation, possibly as a pigeon type language. Mr. 
Rigby referred _to a meteorological glossary :Vhich was pro­
duced in just thiS way; the World Meteorological Organization 
subscribes to UDC and 75-80 per cent of the services use it. 
The French circulated an alphabetical list of terms with UDC 
numbers attached, to act as a means of definition; the numbers 
have a more concrete meani~ than the words. A three-langu-

e glossary emerged and this could be translated into other 
agl guages too. If one has a large enough alphabetical index 
an ' t t· h. h. ' e must have a sys ema IC or Ierarc Ical guide to it. If one 
~~s a large e~ough ~ierarchical syste:t?, one must have anal­
phabetical guide to It. Dr. Wooster did not see why there was 
anY argument about it. 

Dr. Shaw said he would call it a pigeon-toed language. 
Be had work~d with UDC for seven yea~s, and it worked. But 
when searchmg, one could never go to JUSt one section of this 
1 ·cal language and stop there. One cross-referenced it just 
0~n an alphabetical subject catalog. The words do not have 

as I h" al t· 1 · a logical, hierarc IC , sequen Ia _meamng. There are two 
advantages .of UDC, he thought, which are notational. By using 
class numbers,_ not English, the~e is no argument about the 
logical or illogical arrangement m the catalog. "Your users 
don't see the relationshi~ quite as c_learly, so you could get a­
way with mu~der," h_e s_ai_d. Also, It saves ~e administrative 
chore of pulling out IndiVIdual cards and erasmg subject head­
·ngs when they change. If 'wireless' changes to' radio' the 
~atter is added to the A/Z index and that is all. 

Dr. Wooster had previously quoted De Grolier as say­
ing that UDC was more a system of nomenclature than a classi­
fication. Librarians who content themselves with words from 
documents, Dr. Wooster said, seek to avoid the problem of 
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conce~s. ~ut Mr. Mills' distinction (in his paper} between the 
analys1s of 1deas and the synthesis of concepts baffled him. I­
dea~ he thought were highly personal. Mr. Mills said he had 
not mtended to draw any hard and fast distinction here; the 
phr~se 'analysis of ideas' was in fact a quotation from the Intra. 
ductlon of the English Abridged edition and neither this phrase 
nor 'concept' has been used with any particular sense of pre­
cision beyond trying to convey that UDC is based on an organi­
zation of the information content that documents describe, in 
terms of abstract classes, rather than on the physical docu­
ments as such. In this sense, it tries to go beyond the mere 
words used in the documents. 

Mr. Rigby thought that the neglect of UDC in the U. s. 
was due partly to the fact that Americans, enjoying one langu_ 
age, did not realize sufficiently the problems raised by the use 
of many different languages and the usefulness of a neutral, in~ 
termediate language as an aid to retrieval in such a situation. 

Development of UDC Schedules 

Mr. Frank M. Marson (Library of Congress) raised th 
question of availability of the tools. 'With half a dozen people e 
indexing by UDC and having to work from different editions of 
different schedules and without the full edition complete, it was 
a pain in the neck," he said. He hoped something was being 
done about it. Mr. Rigby agreed, saying he had suffered the 
situation for 14 years. He said three ways to overcome this 
were being tried; firstly, by getting the Britis~ ~tandards Insti­
tution to produce an up-to-date, full English edition. Seconc:U}r 
by getting out a profile-of-interest type of schedule for any at'~ 
concerned. Thirdly, by the experiment he had described, of a 
putting the whole UDC. on punched cards and tapes.. U~timatel}r 
and this might be witlun two or three years, ~d Wlth 1mprmreJ 
typographical computer printout, the whole thm~ can be done. 
On the other hand Mr. Rigby had referred earher to the abili 
ty of Dr. Schuch~ann to produce new or spe~ial editions of thE!~ 
German UDC within a matter of weeks and w1thout the benefit 

of machines. 

Mr. Mills referred to the existence of some 'excerpt 
schedules' as they are called in Europe, such as the ABC (fol' 
Building Civil Engineering and Architecture) and one for Fol'~ 
estry, ~d said one for Metallurgy was likely to be on the way. 
The Germans had one for the Paints industry. He added that 
users of the UDC in the U. s. should not forget the possibility 
of obtaining type-script draft schedules of the full English edi~ 
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tion by writing to the British Standards Institution. Some of 
these drafts are in substantially the same form as they will be 
when finally published. Mr. Mills, referring to Mr. Rigby's 
praise of the Russian intermediate edition as being the most 
up-to-date one available, said that other national committees 
are planning such editions too. 

On the 'intellectual' aspects of developing the schedules, 
Dr. Richmond thought that UDC should be more enterprising in 
inserting new interdisciplinary fields, like brain research and 
space science, directly into the schedule, rather than specify­
ing them by complicated faceting procedure. She also referred 
to the difficulties of recognizing classes before they actually 
appeared in the literature. The Library of Congress, waiting 
on literary warrant, does not try to project into the future. 
But this must be true also of the logical classifications. Noth­
ing can be classified until it is recognized and described. And 
since minds differ, the world looks different to people in dif­
ferent cultures, so UDC will have to make concessions to non­
Western ideas if it is to be a truly international system. 

Mr. Mills said that a common complaint about classifi­
cations is that they must always be behind the times, have no 
powers of anticipation. He thought this criticism was probably 
overrated. He quoted the experience of D. J. Foskett who pre­
pared a faceted classification for packaging. This included a 
Materials facet and an Operations facet. In the latter Extrusion 
appeared since there was an obvious literary warrant for the 
extrusion of metals, etc. A short time after the classification 
was put into operation a new process was developed for the ex­
trusion of paper. There had been no literary warrant for this 
at the time the schedule was made, but the class number was 
Waiting for it, a synthesis of the number for paper and the -Hum­
ber for extrusion. The analysis of a subject into categories 
reflected relatively fundamental and stable features of those 
subjects and so long as the relatively elementary concepts were 
scheduled, what they might combine to form could always be 
accommodated, just as new chemical compounds were readily 
accommodated, in the system of descriptive formulae already 
available. Nevertheless, the notion of literary warrant is a 
very valuable one, since it provides us with an automatic con­
trol on the exuberance of our imagination - for the human mind 
is capable of infinite classification and hair splitting. Literary 
warrant suggests to us where we might stop. As for new syn­
theses, they are undoubtedly a problem. To borrow an exam­
ple from Barbara Kyle, today we are content to synthesize a 
class number for Teaching-Machines. Tomorrow, the subject 
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has blossomed (for which any teacher must be deeply grateful) 
and is developing particular kinds of such machines. At this 
pOint it-becomes convenient to do what Dr. Richmond asks and 
provide it with a decently simple class number. As to its loca­
tion, this will often be just where it has developed. But the 
problems of notation here are rather tricky and all we can be 
sure of is that it can rarely be done if the notation is to be kept 
hierarchical. 

Specificity in UDC 

Dr. Artandi asked how specific can one get in UDC; for 
example, can the indexing get down to the level of a single or­
ganic compound? Mr. Mills replied that maximum specificity 
was a fundamental aim of UDC and in most subject fields could 
go as far as almost anybody wanted. In chemistry, the develop­
ment of the apostrophe device made the specification of elabor­
ate compounds easier than it had been, but naturally the sym­
bols began to get cumbersome. There was evidence to suggest 
that a point might be reached here when the weakness of a pre­
coordinate system compared with a post-coordinate system be­
came significant. Dr. Artandi did not agree that a post-coordi­
nate system would be necessarily stronger on this. Mr. Mills 
said he did not think this point was reached half as quickly or 
as frequently as the advocates of post-coordinate systems had 
suggested. 

Mr. Rigby thought the usefulness of the UDC_declined 
when you started abridging it. Specificity is one of 1ts strong 
point_s. Mr. Mills agreed, and said we should n_ever forge~ 
that 1t was this feature of an indexing system wh1ch determmed 
the top limits one can reach in relevance. Money might be 
save~ by economizing here at the input stage and cla~sifying 
relatively broadly. But the price is paid in more n01se when 
searching. Dr. Wooster said that if there are many documents 
in a particular class one must go deep. If there. are a few, why 
bother? Mr. Mills agreed; in most UDC libranes ~ne found 
deep indexing, using the fullest possible schedUles,. m the area 
of special interest. In marginal fields, where holdings were 
few, the Abridged edition was quite sufficient. 

Performance of UDC 

Mr. Jose A. Cordero (Lederle Laboratories, American 
Cyanamid) said that we continued to discuss the system as such, 
but the indications are that usually we cannot get a proper ans­
wer in 20-25 per cent of the cases, and when we analyze why, 
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we run into human factors in the indexing and searching. 
Should we not be doing more research in the human factor area 
rather than bothering about our system, which tends to operate 
at a high efficiency? 

Mr. Mills said he agreed that the system as such was 
less important than we have generally thought - perhaps very 
much less. But it is not unconnected with the question of hu­
man error. If the indexer finds himself in a particular area, 
a systematic map or schedule of that area can obviously act as 
a memory-jogger, minimizing a chance of something being 
missed, and aiding decisiono Also, there are likely to be con­
siderable differences between systems as to their convenience 
for particular kinds of collections, particular types of users 
and in particular situations, and these questions have certainly 
not received any final answer. 

The seriousness of the problem of human error is un­
deniable. When the detailed analysis of the reasons for not find­
ing material in the Cranfield investigation first appeared he 

f al . ' ' like any other teacher o cat ogmg, was amazed at some of the 
examples of the errors in indexing and searching. Yet there 
was plenty of evidence to show that the Cranfield indexers were 
very good indexers. So what might research into human factors 
disclose - that we are all prone to error? Mr. Cordero replied 
that work has been done on how to compensate for certain types 
of human error, on how many times a particular thing had to be 
done to achieve a certain degree of accuracy. Statistical stud­
ies have been made in many fields in which large variables of 
human error and physical factors entered. By statistical de­
sign and analysis, methods can be sought which give whatever 
particular percentage accurac~ you_want. He thought this could 
be done in relation to humans mdexmg. He thought the figure 
of 75 per cent recall showed a poor performance. Mr. Mills 
said any figure for recall alone was quite inadequate. To a­
chieve 75 per cent only meant that this is what was found when 
a certain standard of relevance was insisted on. If demands 
are less stringent and one is prepared to sift through more ma­
terial recall could always be improved. Mr. Cordero had 
said 'referring to the 'inverse ratio', that it seems that what­
eve; refinements we make in our system they will not make 
much difference. But in the Cranfield Western Reserve Uni­
versity test the figures for failures due to errors in the index­
ing language as such (into which cat_egory UDC falls, of course) 
were almost double those reported m the first project (moving 
from 7-8 per cent to 13-14 per cent). If we examined other 
systems this figure might show further variations. The Cran-
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field investigation had been into operating efficiency. Other 
factors entering into overall economic efficiency have yet to be 
measured. Meanwhile some system is clearly necessary for 
any organization and information store and our further study of 
particular systems seems well worth while. 

Mr. Rigby said his experience certainly bore out the 
figure of 75 per cent recall. This suggests we use several sys­
tems, as has been suggested. If we add alphabetical subject 
heading it might go up to 85 per cent. If we add an author in­
dex it might go up a little more and the same for a geographi­
cal index. For really exhaustive coverage we might add cita­
tions and be approaching 1 00 per cent. Mr. Mills said it was 
dangerous to refer only to recall. One hundred per cent was 
always achievable, independently of the system, if we are pre­
pared to accept much more noise. If what we want in a given 
situation is the cream of the relevant material, something good 
on a subject, quickly, then the system is very important, for 
only an indexing language which allows high specificity will al­
low this high relevance. Every organization should attempt to 
decide some conscious policy as to the amount of noise it can 
tolerate for a particular level of recall. But the two factors 
must be considered together. 

Regarding Mr. Rigby's other point, he fully agreed. . 
He had been talking to Dr. Kessler of the Massachusetts Insti­
tute of Technology not long ago and he was in~esti~ating a~most 
exactly this; i.e., operating half a dozen _qmte dlfferen~ 111-

dexes to a given collection in order to see JUSt what retneval 
power they could generate in aggregate. 



APPENDIX 1 
DESCRIPTION OF UDC INSTALLATIONS 

Installation 1 

Research laboratories of a large industrial concern. Has used 
UDC for 30 years. 

Type of material covered: 
Books, journal articles, abstracts, etc. (shelved by UDC) 
Periodicals, reports, translations (not shelved by UDC) 
Major subject areas: Electrical and mechanical engineering 

Metallurgy (including physical metallurgy), Physics ' 
Secondary subject areas: Mathematics, Chemistry Nuclear 

engineering, Workshop practice ' 
Marginal subject areas: Economics, Factory and industrial 

management (including Welfare, Education, Training) 

Amount of material covered: 
9, 000 books, plus 300 added annually 
95, 000 journal articles, abstracts, etc., plus 5, 000 annually 
8, 650 reports, plus 300 annually 
4, 750 translations, plus 380 annually 

Files: 
UDC index for all categories 
A/Z subject index to BS 1000A: 1961 and to the separate sec-

tions of BS 1 000 
Author index for books and journal articles 
Title index for periodicals 
Accessions register, chronologically by acquisitions 
Reports are filed by series number 
Translations are filed by series number, with additional A/Z 

index by source reference 

Equipment: 3x5 cards 

Classified index entries - ratio to document items: 
Books 1. 25 per item+ 1.1 others (e. g. 
Journal articles etc. 2.1 '' u 1.1 ,, ,, 

author) 
II 

Reports 2. 0 " 1. 0 " " 
Translations 1. 7 ,, 2. 0 " 

.. 
" 

111 
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Number and types of request made of the system: 
10,000 questions are put to the collection each year 
85 per cent are for 'something! on a fairly definite subject 
10 per cent are for 'something! on a more specific subject 
5 per cent are for everything on the subject in the library -

i.e., demand exhaustive search 

Costs: 
3, 400 man hours (professional) annually 
Indexing staff: 1. 8 persons 
Clerical staff: 1 person part-time (approximately half-time) 
Materials: 30b per annum 

Indexing and searching time: 
Indexing: Classification by UDC takes on average 4 1/4 minutes 

per item for books and periodical articles; 7 minutes for 
reports; 9 minutes for translations 

Searching: 18 minutes on average. Of this, some 7 minutes are 
taken in locating the items in the catalog 

Cost per search: not available 

Use method: 
Most requests are answered by the journal articles file 
18 per cent of requests are answered by direct consultation of 

UDC shelves 
Average number of concepts demanded in a search is 2. 6 
Reference is not always made to the A/Z index first. The rule 

is to check precise classification in the schedules first. 

Installation 2 

A large research establishment. Has used UDC for 17 years. 

Type of material covered: 
Books, periodicals, periodical articles and abstracts, reports 
Major subject areas: Nuclear science and technology 
Secondary: Almost the whole of pure and applied science 
Marginal: Economics, management 

Amount of material covered: 
14, 000 books plus 1, 300 annually 
13, 800 periodical volumes, plus 1, 700 annually 
30, 000 separate articles, etc. plus 1, 600 annu~lly 
250,000 reports plus 37, 000 annually (but heavily weeded an-

nually) 
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Files: 
UDC indexes are kept for all categories except those reports 

which are covered by Nuclear Science Abstracts 
Author indexes to all material 
A/Z subject index separately compiled. A new one was begun 

some five years ago and now totals 6, 000 entries. 
Report number index 

Equipment: 3x5 cards 

Classified index entries - ratio to document items (estimates 
only, but fairly reliable): 

Books 2 per item + 2 others (e.g. author) 
Journals 1 " " " 1-2 ,, 
Articles, abstracts etc. 2 " •· 2 ,, 
Reports 2 1/2 - 3 ;, " " 4-5 ,, 

" 
II 

II II 

Number and types of requests made of the system (covers en­
quiries addressed to Information Section, but omits those 
addressed to Reading Room counter): 

2, 000 questions annually 
Less than 5 per cent are for 'everything' on the subject - i.e., 

demand exhaustive search 

Costs: not available 

Indexing and searching time: 
Indexing: Classification by UDC takes on average 7 minutes per 

item for books; 5 minutes for a periodical; 10 minutes for 
an article; 15-20 minutes for a report (including abstract) 

Searching: About 60 minutes on average 

Costs per search: not available 

Use method: 
Between 600 and 700 questions are answered via UDC files an­

nually. Abstract journals are used usually to retrieve jour­
nal articles 

Average number of concepts demanded in a search: between 
1 1/2 and 3 

Reference is always first made to A/Z subject index unless the 
concept is so well known as to have its number remembered 

Installation 3 

A government library. Has used UDC for 19 years. 
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It processes and distributes books and pamphlets to 18 region­
al sub-libraries as part of its work 

Type of material covered: 
Books (shelved by UDC); periodicals; periodical articles; re­

ports; trade catalogs; photographs 
Major subject areas: Architecture, Building, Engineering, 

Ancient monuments 
Secondary: Archeology, Pure science, Management, Labor, 

Legislation 
Marginal: Sculpture, Painting 

Amount of material covered: 
10, 000 books + 400 annually (i.e., individual titles); 540 
periodicals + 540 annually; 5, 000 periodical articles etc. + 
250 annually; 60, 000 reports + 3, 000 annually; 8, 000 trade 
catalogs + 1, 200 annually; 250, 000 photographs + 20, 000 
annually. 

Files: 
UDC indexes for books, periodical articles and pamphlets, etc., 

and reports 
A/Z subject index separately made 
Author index for books, periodical articles and reports 
Name index to periodical articles 
Accessions register, chronologically, for books 
A fortnightly bulletin of abstracts of selected periodical articles 

is published, arranged by UDC and consolidated annually 
Alphabetico-classed subject index to photographs (of buildings, 

mainly) 

Equipment: 4x6 cards 

Classified index entries - ratio to document items: 
1. 8 entries per item + 1. 5 for others, e. g., author 

Number and type of requests made of the system: 
Some 14,000 questions are put to the library each year and 

some 15, 000 to the regional collections 
Some 4, 000 are answered via the UDC files in each case 
25 per cent of all requests are subject ones 
About 2 per cent only demand exhaustive search for everything 

on the subject 

Costs: 
Indexing staff: 3 professional, 2 clerical assistants 
2 typists, 1 photo printer (half-time) 
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Indexing and searching time: 
Indexing: an overall average for classifying is about 2 1/2 min­

utes per item. Maintenance of UDC takes about 3 days an­
nually 

Searching: 45 minutes for a major enquiry (500 annually), 5 
minutes for a minor enquiry (14, 000 annually); of this time, 
some 90 per cent is taken in locating the reference in the 
index and ten per cent in subsequently obtaining the docu­
ments 

Cost per search: not available 

Use method: 
Reference is first made to the A/Z subject index 
About 50 per cent of requests are answered by pamphlets, etc., 

35 per cent by periodicals and 15 per cent by the books on 
the shelves. Direct reference to shelves accounts for a­
bout 5 per cent of answers. 

Installation 4 

Industrial company library - technical information unit. 
Has used UDC for 15 years. Operates a' current awareness' 

service (as well as retrospective searches), sending photo­
copies of abstracts to various specialists on subjects of con­
tinuing interest to them 

Type of material covered: 
Abstracts of periodical articles 
Subject area: Physics and engineering 

Amount of material covered: 
Approaching 500,000 abstracts, with 25,000 added annually; 

average length, 120 words 

Files: 
UDC index 
A/Z subject index separately compiled 
No other files 

Equipment: 3x5 cards 

Classified index entries - ratio to document items: 
Two per item 

Number and types of requests made of the system: 
About 1, 000 questions are asked annually. Most of these de-
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mand a thorough search. 

Costs: 
One graduate indexer, two clerical assistants, three typists, 

one photographic operator 
1, 000 entries are prepared each week 

Indexing and searching time: 
Indexing: varies from seconds (the indexer knowing the UDC 

number by heart) to 15 minutes. Average about 3 minutes 
per item. 

Searching: varies widely 

Cost per search: not available 

Use method: 
Reference is first made to the A/Z subject index only when UDC 

numbers are not known 
Average number of concepts demanded per search: 3 



APPENDIX 2 
GLOSSARY 

Auxiliary: in UDC, a set of classes provided with a distinctive 
notational indicator (e. g.J hyphen, brackets) enabling them 
to appear (individually) as subclasses of other classes at 
specified places in the system. Their appearance may be 
restricted to a particular class (e. g., - 4 represents shape 
only in classes 62 and 66/69) or may be unrestricted (e. g., 
{73) u.s.A.), giving rise to Special and Common Auxiliar­
ies respectively. 

Category: a concept of 'high generality and wide application' 
which characterizes a set of classes, e. g., Place. Cate­
gory is sometimes used almost synonymously with Facet; 
but the latter, if distinguished from Category, refers to con­
cepts of a somewhat lesser degree of generality; e. g., with­
in a fundamental Place Category we may distinguish facets 
of Political Place, Physical place, Orientation (North, 
South, etc. ) • 

Chain: a ranked sequence of classes in which each class is sub­
ordinated to the preceding one. These classes need not be­
long to the same Hierarchy - i.e. , need not be in a genus/ 
species relation. For example, Grain -Storage of Grain -
Diseases and pests in storage of grain. Hence, may be 
called a 'pseudo-hierarchy'. 

Citation order: in a pre-coordinate system, the order in which 
the individual elements of a compound class are cited when 
assigning a subject description; e.g., in UDC, a class Ag­
riculture - Grain - Storage - Diseases reflects a citation 
order within the class Agriculture of Crop, Operation, Pro­
cess. Same as 'facet formula'. 

Classified catalog: one consisting of three distinct files: (i) 
a classified file, or index of entries for individual docu­
ments; (ii) an A/Z subject index of see references from 
names of classes, terms, to class numbers; (iii) an author­
title index of entries for individual documents. The last two 
files may be interfiled. (Cf. Dictionary Catalog in which 
subject document entries, subject references, and author 

117 



118 

and title entries are filed in one sequence. ) 

Cyclic order: in a pre-coordinate system, restricted permu­
tation of the elements of a compound class (with a given 
initial citation order) in which the additional citation orders 
follow a clockwise direction; e. g., beginning with abed, the 
permutations bcda, cdab, dabc are derived. 

Distributed relatives: a term used by E. Savage to denote those 
classes in a pre -coordinate system which, although related, 
are distributed by subordination of other classes; e. g., in 
UDC Metal is subordinated to (and so distributed under) 
Chemistry, Mineralogy, Geology, Mining engineering, 
Metallurgy, etc. 

Exhaustivity of indexing: the degree to which all the concepts 
dealt with in a document are recognized in the indexing, 
whatever the generic level of this recognition. If a docu­
ment deals with a dozen separable themes, each capable of 
an independent existence, fully exhaustive indexing would 
provide entries for all of them. 

Facet: the total subclasses produced when a class is divided 
by a single train of characteristics; e. g., division of th~ 
class Psychology by the different characteristics reflectmg 
Person gives such classes as Male, Female, Child, Adult, 
English, French, etc. 

Facet indicator: a distinctive notational element used to intro­
duce any class within a particular facet; e. g., in Cl~ss 6~1 
Mechanical engineering, any class number commencmg With 
- 4 represents a class from the Shape facet. 

General: one class is more general than another if it entirely 
includes that class; e. g., Storage of agricultural produce 
is more general than Storage of grain. It is not more gener­
al, however, than Grain crops, say. 

Hierarchy: a ranked sequence of genera and species in which 
a genus precedes its species; e. g., 

633 Field crops 
633.1 Cereal 
633.11 Wheat 

N. B. 'Hierarchy' is not always used in this stric~ s_ens~, 
but with reference to any ranked sequence, when 1t 1s VIrtu­
ally indistinguishable from 'chain'. 
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Multiple entry: in a classified index, the making of a separate 
entry under each major element of a compound class whether 
this represents the overall theme of the document or one of 
the distinct, separable themes within the document; the no­
tationally separable elements are usually treated as the ma­
jor elements in practice; e. g., 633.1:632. 7 Field crops -
Grain Wheat - Pests - Insect would be entered also under 
632. 7: 633.1 Pests -Insect - Field crops - Grain -Wheat. 

Permutation: in UDC, the making of multiple entries for a com­
pound subject by varying the citation order of its elements 
(see Cyclic order). 

Post-coordination: coordination of terms (classes) at the 
search stage. At the indexing stage, subject descriptions 
are usually simply conjunction of separate, single terms, 
or descriptors (e. g., Wheat, Pests, etc.). Access is the 
same for each term. 

Pre-coordination: Coordination of terms (classes) at the index­
ing stage, implying the subordination of some elements in a 
compound subject description to other elements. Access to 
elements other than the first cited one is less direct, e. g. 
in UDC, Wheat - Storage - Pests implies subordination and 
distribution of the second and third elements to varying de-
grees. 

Pre-coordination can also refer to the pre-coordination of 
terms in an enumerative classification schedule, in which 
some compound subject classes are given ready made class 
numbers (as distinct from the provision of relatively ele­
mentary constituent terms only, for subsequent coordination 
by synthesis; e. g., in UDC 669.162. 2 Blast furnaces for 
pig iron production is a pre-coordinated (enumerated) class 
number. 669. 7. 041 Furnaces for light metals is a synthetic 
number made by the indexer. 

Preferred order: the citation order followed in a particular 
situation. 

Recall ratio: the fraction of those documents which are known 
to be relevant to a question (and which should have been 
found) which are actually found. If R is the number of rele­
vant documents recalled and C is the total number of relevant 
documents in a collection, then R/C x 100 gives the recall 
ratio. 

Relevance ratio: the fraction of documents which are both re-
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called and which are relevant to the question, to the total 
number recalled. U R is the number of relevant documents 
recalled and L is the total number of documents recalled, 
then R/L x 100 gives the relevance ratio. 

Single entry: in a classified index, making a single entry only 
for a compound class, whether this represents the overall 
theme of the document or a distinct, separable theme with­
in the document. The location of this single entry is deter­
mined by the preferred order of citation and access to the 
distributed relatives is normally via the A/Z subject index. 

Specificity: the degree to which the terms assigned in a de­
scription match exactly, in hierarchical status (generic 
level) the classes or concepts they are intended to describe; 
e. g. , a document on oxyacetylene welding would not be 
matched in specificity by indexing it by gas welding. C~m­
plete specificity is achieved only when the subject descnp­
tion is coextensive with the information it represents. 

Synthesis: in UDC, refers to the production of a class number 
for a compound subject by joining the symbols of .two or 
more simple or more elementary classes accordmg to pre­
scribed rules; e. g., 616-076 Biopsy (Pathology), 616. 5 
Skin diseases, 616. 5-076 Biopsy of skin diseases. Synthe­
sis implies a prior analysis of the subject to produce. these 
more elementary constituent classes - hence, analytlco­
synthetic classification. 



APPENDIX 3 
EXAMPLES OF ABSTRACTING AND INDEXING 

JOURNALS USING UDC 

Japan Science Reviews: Mechanical and Electrical Engineering 

629.12(52)"1958'' 
Shipbuilding -Japan - 1958 

629.12:621.039.578 
Shipbuilding - Nuclear power - Propulsion 

629.12.011:620.197.5 
Shipbuilding - Ship hulls - Protection - Electrical and 
electrolytic 

629.12.011.7:624.04:681.142.004 
Shipbuilding - Ship hulls - Structural members - Stress dia­
grams - Calculation by computer - Operation point of view 

629.12.011.7:621.791.019 
Shipbuilding - Ship hulls -Welding -Defects 

629.12.011.7-752:629.123.56 
Shipbuilding - Ship hulls - Protection against damage -by 
Vibration - Tankers 

629.12.011.72:539.384:624.075.4 
Shipbuilding - Ship hulls - Deck girders, etc. - Deformation 
- by Vertical flexion - Structural design - Buckling elements 

629.12.014.6:532.582.32:623.823 
Shipbuilding - Ship steering gear -Rudders - Hydrodynam­
ics - Resistance - Submerged bodies - Destroyers 

629.12.066:621.3.014.3:621.316.174 
Shipbuilding - Ship electrical system - Current - Short cir­
cuit - Distribution network 

Science Abstracts: Section B - Electrical Engineering Abstracts 

621.313 
Electrical machines 

621.313:621.791 
Electrical machines -Welding techniques for 

621.313.13 
Electrical machines - Electric motors 

621.313.13:621.316.36 
Electrical machines - Electric motors - Distribution and 
control - Switchgear - Mechanical protection 
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621.313.13:621.316.925.43 
Electrical machines - Electric motors - Distribution and 
control -Relay protection - Overcurrent relays 

621.313.2 
Electrical machines - D-e machines 

621.313.2:621.333 
Electrical machines - D-e machines - for traction 

621.313.2:621-52:621.316.7 
Electrical machines - D-e machines - Automatic controls -
Regulation 

621.313.3-8:621.316.722 
Electrical machines - A-c machines - Variously driven -
Regulation - of voltage 

621.313.322-82 
Electrical machines - A-c machines - Synchronous genera­
tors - Hydrogenerators 

621.313.322-82:621.316.722 
Electrical machines - A-c machines - Synchronous genera­
tors - Regulation - of Voltage 

621.313.322-82:621.316.925 
Electrical machines - A-c machines - Synchronous genera­
tors - Protection - Relay 

Ministry of Public Building and Works Library Bulletin (fort­
nightly) cumulated annually as Consolidated Building References 
to articles in periodicals 

69.022.5:721.013 
Building construction - Structural parts of building - Par­
titions - Design - Modular 

69. 024. 5:624. 073 
Building constru-ction - Roofs _ Folded plate construction -
Civil engineering - Structural elements - Plates 

69. 028. 3: 697. 97 
Building construction - Louvres _ ventilation - Temperature 
conditioning 

69. 03"324" 
Building construction - Conditions - Winter 

69.059.22:69.057.1 
Building construction - Site organization - Collapse of build­
ings - Construction by industrialized system - assembly of 
prefabricated units 

693.542:69.024.5 
Building construction - Site construction - Plain - Batching 
and mixing - Concreting in situ _ Roofs - Folded plate con­
struction 
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693.97:620.178.3 
Building construction - Steel frame - Vibration and fatigue 
tests 

697.7:621.47:627.1 
Building construction - Heating - Solar - Solar heat 
machines - Schools 





APPENDIX 4 
INDEXING AND ABSTRACTING SERVICES USING UDC 

Preliminary checklist taken from "A guide to the world's ab­
stracting and indexing services in science and technology." 
Washington, National Federation of Science Abstracting and 
Indexing Services, 1963. 

(Title of service is followed by Country, Year started, Num­
ber of items per annum, and Major subject.) 
* indicates subject classification with UDC numbers provided. 
Several forestry abstracting publications using the Oxford sys­
tem are excluded. 

*AEG Mitteilungen 
Germany - 1911 - 150 -electrical engineering 

ASLIB Booklist 
U.K. - 1935 - 750 - general 

Abstract & Book Title Index Card Service 
U.K. (Iron & Steel Institute) -1962 -11,000- iron & 
steel 

Abstracts of Current Publications 
U.K. (Ministry of Power) - 1924- 2, 000- mining 

Abstracts of Photographic Science & Engineering Literature 
U.S. - 1962 - 4, 500 - photography 

Acta Tropica ''Bibliographie" 
Switzerland - 1944 - 1, 000 - tropical agriculture & 
medicine 

*Annales de l'Institut Technique du Batiment et des Travaux 
Publics 

France - 1948 - 3, 000 - building 
Apicultural Abstracts 

U.K. - 1950 - 800- apiculture 
Associated Electrical Industries (Manchester) Ltd. 

U.K. - 1926 - 3, 000 - electrical engineering 
Research Laboratory Technical News Bulletin 

U. K. - 19 26 - 3, 000 - electrical engineering 
Atomdokumentation Ser. s. 

Sweden - ? - 2, 500 - nuclear physics 
*Der Bauingenieur 

Germany - 1920 - 150 -building 
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*Die Bergbauwissenschaften 
Germany - 1954 - 1, 500 - mining 

*Berichte der Deutschen Keramischen Gesellschaft e. V. 
Germany - 1924 - 1, 200 - ceramics 

Bibliograffa Brasileira de Botanica 
Brazil - 1956 - 900 - botany 

Bibliografra Brasileira de Matem:1tica e Ffsica 
Brazil - 1955 - 3, 000 - mathematics & physics 

Bibliografra Brasileira de Qufmica 
Brazil - 1957 - 1, 200 - chemistry 

Bibliografra Brasileira de Zoologfa 
Brazil - 1956 - 1, 200 - zoology 

Bibliograffa Cientifica da Junta de Investigac;Cies do Ultramar 
Portugal - 1960 - 400-1, 500 - general 

Bibliograf:i'a Elettrotecnica; Rassegna mensile della stampa 
tecnica italiana e straniera 

Italy - 1947 - 6, 000 - electronics 
Bibliografia Italiana eli Elettrotecnica. Electrotechnical 
Italian Bibliography 

Italy - 1943 - 600 - electrical engineering 
Bibliografia Italiana eli Idraulica 

Italy - 1950 - 500 - hydraulics 
Bibliographica Medica Helvetica 

Switzerland - 1943 - 10, 000 - medicine 
*Bibliography of Scientific Publications of South and South East 
Asia 

India - 1955 - 7, 000 -general 
*Bibliography on Snow, Ice, and Permafrost with Abstracts 

u.s. Army -1951 -1,000- glaciology 
Boletim Analrtico 

Portugal - 1959 - 400 - physical sciences 
Boletim Mensal de Informac;a:o . 

Portugal - 1949 - 3, 000 - civil engineermg 
Boletrn Bibliogr:1fico 

Argentina - 1934 - 4, 000 - agriculture 
*Building Science Abstracts 

U.K. - 1926 - 2, 000- building technology 
*Bulletin de Documentation de l'Union Internationale des 
Chemins de Fer 

France - 1947 - 4, 000 - railroads 
*Bulletin Mensuel de Documentation 

France - 1945 - 5 000 - automobile engineering 
Bull. Mens. de Doc.: M~andelijks Documentatie Bulletin 

Belgium - 1947 - 10, 000 - general 
*Bulletin Technique de la Suisse Romande 

Switzerland - 1874 - 350 - general 



Bygglitteratur: Building Abstra~t Service 
Scandinavia - 1946 - 300 - building technology 

CSIR Research Review 
South Africa - 1951 - 950 - general 

*Cahiers du Centre Scientifique et Technique du B:tl:iment 
France - 1948 - 250 - building 

Canadian Building Abstracts 
Canada - 1960 - 200 - building 

*Chemiker-Zeitung, Chemische Apparatur 
Germany - 1877 - 2, 200 - chemistry 

*Cimjegyz~k a Bel-~s KttlfOldi Foly6iratokban Megjelent 
Vizttgyi Vonatkoz::ist'i KOzlem~nyekrOl 

Hungary - 1954 - 3, 000 - hydrology 
*Csepeli Mttszaki Foly6irat Szemle 

Hungary - 1959 - 1, 200 - metals 
*Deutsche Eisenbahn Technik 

Germany - 1953 - 300 - railways 
*Documentation Bibliographique 

France - 1948 - 1, 300 - cement 
Documentation du B:tl:iment 

Switzerland - 1952 - 300 -building 
Dokument::1.ci6s Szemle 

Hungary - ? - ? - metallurgy 
Dokumentation Wasser (DW) 

Germany - 1960 - 2, 500 -water 
*Dokumentationsdienst Faserstoffe und Textiltechnik (card 
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Germany - ? - ? - textiles service) 
*Dokumentesyon Kenkyu 

Japan - 1950 - 400 - information retrieval 
*Draht-Welt 

Germany - 1908 - 300 -wire 
Dyna: Revista de la Asociaci6n Nacional de Ingenieros Indus­
triales 

Spain - 1935 - 2, 000 - technology 
Electrical Engineering Abstracts 

U.K. - 1898 - 6, 500 - electrical engineering, etc. 
Electronic Technology 

U.K. - 1923 - 4, 000 - electronics 
*ElektrotechnickS Obzor 

Czechoslovakia - 1912 - 130 - electronics 
*Epit~sttgyi Dokument::1.ci6s Taj~koztat6 

Hungary - 1958 - 1, 000 - construction 
*FOGRA-Literaturdienst (card service) 

Germany - 1955 - 600 - printing 
Fichas T~cnicas 

Spain - 1948 - 1, 500 - iron, steel 
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Fiches Documentaires. Civil Engineering (card service) 
Switzerland - 1950 - 300 - steel structures 

Fiches Documentaires. Electrical Engineering 
Switzerland - 1932 - 2, 080 - electrical engineering 

Fiches Documentaires. Textiles 
Switzerland - 1955 - 2, 000 - textiles 

* FigyelOkartonsz olg:ilat 
Hungary - 1955 - 250, 000 - general 

Figyeloszolg:ilat 
Hungary - 1957 - 2, 500 - auto engineering 

Galvanotechnik 
Germany - 1902 - 700 - metal finishing 

Die Gartenbauwissenschaft 
Germany - 1928 - 600 - horticulture 

*Giesserei 
Germany - 1914 - 250 plus 2, 500 refs. - foundries 

*Glastechnische Berichte 
Germany - 1928 - 2, 000 - glass 

Glasteknisk Tidskrift 
Sweden - 1946 - 500 - ceramics 

*Heizung, Lt1ftung, Haustechnik 
Germany - 1950 - 500 - heating 

*Hungarian Technical Abstracts 
Hungary - 1949 - 4, 000 - various 

*INSDOC List of Current Scientific Literature 
India - 1954 - 48, 000 - general 

*URE Proceedings 
U.K./U.S. -1946-4,000- radio 

ITC International Bibliography for Photogrammet~ 
Netherlands - 1958 - 1, 000 - aerial surveymg, photo-
grammetry 

Index Aeronauticus 
U.K. - 1945 - 3, 500 - aeronautics 

Index Translationum 
UNESCO - 1948 - 31, 000 - general 

Indice de Revistas Cientfficas y T~cnicas 
Spain - 1953 - 40,000 - chemical & technical 

Indonesian Abstracts 
Indonesia - 1958 - 120 - science 

*Informac;a:o Bibliografica 
Portugal - 1959 - 2, 000 - agriculture 

*L'Ingegnere 
Italy - 1927 - 1, 000 - engineering . . 

Japan Science Review: Mechanical & Electrical Engmeenng 
Japan - 1954 - 4, 000 - engineering 

*Japan Science Review: Medical Sciences 
Japan - 1954 - 12,000 - medical sciences 



Japan Science Review: Mining & Metallurgy 
Japan - 1957 - 2, 000 - mining & metallurgy 

Journal of the British Institution of Radio Engineers 
U.K. - 1939 - 200 - communications 

*Journal of the British Shipbuilding Research Association 
U.K. -1946-2,000- shipbuilding 

*Kagaku Gijutsu Bunken Sokuho (6 parts) 
Japan - 1958 - 119, 000 - various 

*Kenchiku Zasshi 
Japan - 1898 - 100 + 4, 500 refs. -building 

*Kishocho Tosho Geppo 
Japan - 1955 - 7, 200 - meteorology 

Klassifisert Oversikt Over Norsk Bygglitteratur 
Norway - ? - 300 -building 

*Kurzauszttge aus dem Schrifttum fttr das Eisenbalmwesen 
Germany - 1953 - 3, 000 - railways 

Landbouwdocumentatie 
Netherlands - 1945 - 7, 000 - agriculture 

Library Bulletin 
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U.K. (Ministry of Works) - 1944-3,300- building 
*Library Bulletin of the Heating and Ventilating Research Asso­
ciation 

U.K. - 1960 - 500 - heating 
Light and Lighting 

U.K. - 1908 - 150 -lighting 
Lodnr Stavitelstvr 

Czechoslovakia - ? - 200 - ship building 
*MTW: Mathematik-Technik-Wirtschaft 

Austria - 1954 - 200 - computers 
*Magyar Agr1rirodalmi Szemle 

Hungary - 1952 - 500 - agriculture 
Magyar FolyOiratok RepertOriuma 

Hungary - 1946 - 7, 000 - general 
*Magyar Mttszaki Lapszemle 

Hungary - 1949 - 4, 000 -various technical 
Magyar Nemzeti BibliogrMia 

Hungary - 1945 - 2, 000 - general 
Materialprttfung 

Germany - 1959 - 300 - materials testing 
*Die Medizin der Sowjetunion und der Volksdemokratien im 
Referat 

East Germany - 1954 - 6, 700 - medicine 
*MekanfOrbundets LitteraturOversikt 

Sweden - 1949 - 1, 200 - machinery 
M~moires ICF 

France - 1848 - 200 - civil engineering 
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Memorie e Atti del Centro di Studi per l'Ingegneria Agraria 
Italy - 1946 - 100 - agricultural engineering 

*Meteorological and Geophysical Abstracts 
U.S. -1950-11,000-meteorology, etc. 

Monthly Bibliography of Accessions (U.K. Meteorological 
Office) 

U.K. - 1919 - 7, 000 -meteorology 
*Mttszaki Foly6iratok Cikkeinek Kovonatai 

Hungary - 1954 - 4, 000 - communications 
Mttszaki Irodalmi Taj~koztat6 

Hungary - 1959 - ? - technology 
*Mttszaki Lapszemle. B:1ny:1szat 

Hungary - 1949 - 3, 000 - mining 
*Mttszaki Lapszemle. Elektrotechnika 

Hungary - 1949,- 4, 500 - electrical engineering 
*Mttszaki Lapszemle. Elemiszeripar 

Hungary - 1949 - 2, 600 - food 
*Mttszaki Lapszemle. Energia 

Hungary - 1949 .- 3, 000 - energy 
*Mttszaki Lapszemle. Epitoipar 

Hungary - 1949 - 3, 800 - building 
(7 other parts of Mttszaki Lapszemle) 

Hungary - 1949 - 28, 000 - various 
NBO Abstracts 

India - 1956 - 1, 300 -building 
*NTZ Nachtrichtentechnische Zeitschrift 

Germany - 1948 - 3 00 - telecommunication 
*Nachrichtentechnik 

Germany - 1951 - 300 - telecommunication 
*Nederlandse Technische -Wetenschappelijke Literatuur 

Netherlands - 1953 - 2, 500 - general 
*Neue Htttte 

Germany - 1946 - 100 + refs. - mining 
*Nichidai Igaku Zasshi 

Japan - 1937 - 120 - medicine 
*Nouveaux Livres Scientifiques et Industriels 

France - 1908 - 600 - general 
6sterreichische Dokumentation fttr Bauwesen und Wohnungs­
wirtschaft 

Austria - 1951 - 800 - building 
*Osterreichische Dokumentation auf den Gebieten des Bau­
wesens und der Architektur 

Austria - 1951 - 150 -building 
Orsz:1gos Mttszaki KOnyvt:1r Uj KttlfOldi Beszerz~seinek 
Yegjz~ke 

Hungary - 1952 - 3, 000 - science 



Philippine Abstracts 
Philippines - 1960 - 550 - science 

Photographic Abstracts 
U.K. - 1921 - 2, 000- photography 

Physics Abstracts 
U.K. - 1898- 15,000- physics, etc. 

Portuguese Civil Engineering Literature 
Portugal - 1952 - 300 - civil engineering 

*Prehled Textilnf Literatury (cards) 
Czechoslovakia - 1961 - 1, 000 - textiles 

*Pr·ehledy Potravim1'l·sM Literatury 
Czechoslovakia - 1960 - 200 - food 

Railway Engineering Abstracts 
U.K. - 1946 - 800- railway engineering 

*Referate-Kartei der Galvanotechnik (cards) 
Germany - 1960 - 1, 200 - metal finishing 

*Referaten-Praktikum fttr die Ernllilrungsindustrie 
Germany - 1954 - 350 -food 

*Regelungstechnik 
Germany - 1953 - 1, 000 - automation 

Resumos BibliogrMicos 
Brazil - 1960 - 150 -veterinary medicine 

Revista de Ciencias Veterinarias 
Portugal - 1902 - 1, 000 -veterinary medicine 

Revista de la Asociaci6n Odontol6gica Argentina 
Argentina - 1898 - 150 - dentistry 
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*Revue des Mat~riaux de Construction et de Travaux Publics 
France - 1905 - 300 - civil engineering 

*Revue ~n~rale de 1' Electric it~ 
France - 1917 - 1, 300 - electricity 

Rivista di Meteorologia Aeronautica 
Italy - 1931 - 500 - meteorology 

*Schnellinformationen fttr die Kohlenindustrie der Deutschen 
Demokratischen Republik 

Germany - 1960 - 1, 500 - coal 
Seimitsu Kikai 

Japan·- 1933 - 120 - precision mechanics 
*Shikizai Kyokaishi 

Japan - 1927 - 400 -paint 
*Silicates Industriels 

Belgium - 1934 - 2, 000 - ceramics 
Svensk Byggliteratur 

Sweden - 1946 - 1, 500 -building 
*Svenska Tidskrifts Artiklar 

Sweden - 1952 - 6, 000 - general 
Svetslitteratur 

Sweden - 1932 - 1, 200 -welding 
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*Szakirodalmi T~j~koztatO 
Hungary - ? - 2, 500 - roads & railroads 

Taj~koztatO a Hazai ~s KtllfOldi Mttszaki Irodalom Legt1.jabb 
KOzlem~nyeirOl 

Hungary - 1956 - 6, 000 - technology 
Technical News Bulletin (A. E. I. ) 

U.K. - 1927 - 3, 000 - electrical engineering 
*Techniques et Sciences Municipales 

France - 1905 - 400 -public health engineering 
Technische Mitteilungen P. T. T. 

Switzerland - 1923 - 125 - telecommunications 
*Technische Uberwachung 

Germany - 1960 - 300 - management 
*Technisches Zentralblatt Abteilung Elektrotechnik 

Germany - 1951 - 10,000 - electrical engineering 
*Technisches Zentralblatt Abteilung Maschinenwe~en . 

Germany - 1952 - 9 500 - mechanical engweerwg 
T~cnica; Revista de Engenharia dos Alunos do !nstituto 
Superior T~cnico 

Portugal - 1926 - 1, 000 - engineering 
Teknillisen Kemian Aikakauslehti 

Finland - 1944 - 10,000 - chemistry 
Tetsudo Gijutsu Bunken Shoroku 

Japan - 1959 - 4, 800 - railroads 
*Tonindustrie-Zeitung und Keramische Rundschau 

Germany - 1949 - 1, 200 + refs. - ceramics 
*Tropical Abstracts 

. Netherlands - 1946 - 3, 300 - tropical agriculture 
Vegy1terv Dokument~ciOs T~j~koztatO 

Hungary - 1960 - ? - industrial chemistry 
Vejteknisk Litteratur-Indeks (cards) 

Denmark - 1950 - 300 - roads 
*Verres et RMractaires 

France - 1947 - 900 - glass 
*Wasserwirtschaft-Wassertechnik 

Germany - 1951 - 250 -water 
*World Fisheries Abstracts 

FAO/UN - 1950 - 600 - fisheries 
Zeitschrift ftlr die Gesamte Textil Industrie 

Germany - 1897 - 350 - textiles 
Zement-Kalk-Gips (also has card service) 

Germany - 1948 - 750 - cement 
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