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Despite the glamour of mechanized searching for needed information, there is still a real need for published indexes.
These indexes are in effect miniature, portable information centers operating on a do-it-yourself basis. Published indexes
have the important advantage of permitting browsing, which is highly essential when the searcher does not know exactly
what he is looking for. They can also give needed information almost immediately because there is no waiting for search
time on a computer.

Once a book-form index is acquired, its use costs nothing except time. The greatly increased output of published
material in the past two decades has created new index-publishing problems. In this state-of-the-art survey, the empha-
sis is put on the new publishing techniques, new equipment, and innovations in index format that have been developed
in attempts to solve these problems. Representative examples of each type of indexing venture are cited, The many

other equally meritorious examples of new published indexes are omitted only because of space limitations.
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® Magnitude of the Index-publishing Problem

Today it is impossible for the average scientist or en-
gincer to keep up with the published information in his
specialized field. He must therefore fall back on some
means of finding what he nceds when he needs it. At
the present time, published indexes are the best avail-
able means for achieving this goal for the average scientist
who has no access to operational documentation centers.

Iach year now there are about 1.3 million documents
that should be indexed. How large would an annual index
be for 1.5 miilion documents? Assuming a conservative
10 lines per document for subject and author entries and
300 lines per printed page, this dream index would require
50,000 pages. It would fit into 50 eneyclopedia-size vol-
umes, divided alphabetieally as for encyclopedias, and
would fill a 7-foot bookshelf each year. This is the picture
to keep in mind as the various index-publishing problems
and solutions are considered one by one.

As indexes grow in size, users complain about the in-
creasing number of pages they have to flip through and
the increasing time lags in publication of the indexes.
Chopping up indexes into smaller specialized units is
another alternative, but scientific literature does not al-
ways drop into discrete categories. Because of unavoida-
ble overlap of fields, an increase in the number of special-
ized indexes would force users to go through many
volumes to make an inter-disciplinary search. Increasing
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the number of indexes also increases the cost of piece-
meal sereening and sorting of documents into the assigned
categories for specialized indexes.

® Index Cost Problems

Money is at the root of most index-publishing prob-
lems. Individuals rarely buy published indexes, partly
because of their high and continuing cost and partly be-
cause they usually have to go to a library anyway to get
the documents cited in an index. The market for index
volumes is thus small because it consists largely of li-
braries. As one example, Engineering Index has a press
run of only about 1,500 copies for its annual volume
which now sells for $75. In contrast, most technical book
manuscripts must show a potential market of well over
5,000 copies before they become attractive to a large
technical book publisher.

As another example of the limited market for published
indexes, certain McGraw-Hill publications make their
annual index available separately to readers asking for it.
Even when entirely free, with no index published in the
magzzine, there are rarely more than 2,000 requests.

Because of this economie situation, the current trend
is toward Government or other subsidized support of new
index projects. Commercial publishers do not like this,
but their hands are tied because they have a responsibility
of producing a profit for their stockholders.
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@ Depth-of-indexing Problems

The optimum number of subject entries needed per
_document is a much-talked-of question in connection with
indexing systems. With published indexes, the number of
pages available "generally governs the depth, because
pages are directly related to cost. The annual index for a
typical McGraw-Hill publication has an average of less
than five subject and author index entries per article,
beeause space is at a premium in magazines. The more
generous Atomic Energy Commission budget for Nuclear
Science Abstracts permits an average of about eight en-
tries per document,

Where economics is not a dominating factor, depth of
indexing should be determined by the needs of the in-
tended users. The publishers of Chemical Abstracts, for
example, feel that an average of 12 entries is required to
meet minimum user needs in this field. Over-indexing can
be bad because it leads the user to disappointingly trivial
material in an article. There is thus no simple answer to
the depth-of-indexing problem.

1t is interesting to note that deep indexing costs little
more than shallow indexing. The major portion of an
indexer’s time is used in getting to know the document.
Onee this is done, it takes little more time to mark or
write down additional indexing terms.

@ Index Quality Problems

Despite investigations by Cleverdon in England (1, 2
and by many others, there is ioday no generally aceepted
method of comparing the effectiveness of different types
of indexes. The needs of index users vary so greatly that
even the most carefully planned tests of retrieval effi-
ciency can be challenged. An index which is perfect for
one user can be almost worthless for another who has
different needs,

Starting with indexers, some of the variables that
complicate the problem of comparing indexing systems
are the viewpoint and ability of the indexer, the depth
of indexing used, and the number of cross-references used.
At the user end of the problem, the variables include the
viewpoint and searching ability of the user, the time
available for making a search, the degree of motivation
for searching, the readability of the published index, and
the ease of browsing.

There are more and more indications that most index-
ing systems can be made to produce essentially the same
degree of effectiveness. The real test is how well a given
system serves its intended users.

When indexers have to use their own product for an-
swering queries, they keep up to date with current re-
quirements of index users and expose themselves to the
inadequacies of their own indexing. This feedback in-
creases the quality of any indexing system. With Nuclear
Science Abstracts, feedback is achieved by rotating in-
dexers and searchers at regular intervals,

An ideal index would guide the searcher to every rele-
vant item of information in every document. Published
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indexes fall far short of this ideal. One reason is the high
cost of using the number of entries required to give such
perfection in indexing. Another is the lack of a erystal
ball that tells what somebedy will want to look up in the
future. Finally, an ideal index serving all future needs
would be greatly over-indexed for current use, As a re-
sult, most index publishers try to achieve a practical
compromise that will please most of the users most of the
time.

® Speed-of-publishing Problems

One common complaint about published indexes is that
they lag too far behind material that is indexed. The
amount of this lag is dependent on two factors: (1) The
frequeney of publication; (2) the time required to pro-
duce and publish the index after cutofl’ of incoming ma-
terial.

With an annual index, the frequency lag will be a full
year or more for some of the material. The only way to
reduce this inhereiit lag is to increase the frequency of
publication. This boosts publishing costs considerably,
cven when advantage is taken of mechanized techniques
for eumulating the indexes.

With conventional printing techniques, composition
cannot start until after the last entry has been reecived
and alphabetized. The newly developed index-publishing
techniques deseribed in the following sections shorten the
production lag by composing concurrently with indexing,
sorting at high speed on machines, then producing nega-
tives on card eameras operating at many times the speed
of conventional typesetting machines.

® Keypunched Cards Speed Index Production

Kevpunching of punched eards or paper tapes can
minimize the repetitive manual operations involved in
converting underlined, encireled, or handwritten indexing
terms and accompunying bibliographic data to the final
published title, author, subject, and other indexes. Each
item of essential index data is keypunched only once, in
a preseribed sequence. From this one master punched
record, programmed automatic kevpunching machines
can reproduce this basic data to produce entries for the
various types of indexes desired. The entries are alpha-
betized or otherwise sorted by machines, then converted
to repro copy (final copy for reproduction) by a printer.
The chief drawback of this technique ix the fact that the
printer output can at the present time be only all-caps,
without proportional spacing of charaeters. This is hard
to read and wasteful of space.

® Card Cameras Speed Index Production

Many indexes are today produced by typing reproduc-
tion copy directly on high-quality white punched cards,
using either a Varityper Line Composer or an cleetric
typewriter, as in Figure 1. After all the cards for an
index volume are typed and arranged in the desired order,



the cards are run through a Fotolist, Listomatic, or
Compos-O-Line sequential card camera for high-speed
exposure of a one-column-wide negative. If the printed
page is to have more than one column, two or more strips
of negatives are mounted side by side to make up a full-
page negative for use in exposing an offset plate for
printing.

The cumeras are generally set to photograph one typed
line per card. Only the Listomatic camera will reset its
aperture automatically to expose two or three lines on
a card in response to an appropriately positioned key
punch. This automatic control feature is highly desirabie
to expedite the handling of index entries that run over
one line long. Unfortunately, however, the variable aper-
ture has been a major eause of machine malfunctions
when the machine is operating close to its rated speed of
13,800 eards per hour.

With the Fotolist and Compos-O-Line c.m\er.ls the
aperture can be set for a desired number of lines before-
hand but cannot be changed automatically during a run.
The fixed aperture and a somewhat slower rated speed of
7,200 cards per hour give essentially troublefree opera-
tion.

With typing on cards, the typist can work at her
maximum speed without fear of being penalized for mis-
takes. When a mistake does oceur, she simply removes
the card, inserts another, and retypes the line with es-
sentially no loss of typing rhythm. The knowledge that
nistakes are <o easily correeted inereases the accuracy
and volume of typing output at all levels of typing skill.

When index entries are typed on cards, there is usually
no attempt to line up the right-hand margin. This lack of
justification actually improves readability, even though
the ragged right-hand margins may bother purists who
have hecome accustomed to the traditional printed eol-
umns. When an entry terminates in numerical data, tab-
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polymer for injection molding ond
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Anthracite silt re-enters the picturs for
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haops - Viewpoint H.C.E. Johman June 27 (4

I16. 1. Example of index typed one line at a time on IBM
punched eards having special registry holes in columns 1 and
80 for use in Varityper Line Composer and Fotolist sequen-
tial card camera.
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Cotton bleaching
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Bleaching, What's new in ....... 97
Caustic boil, Per-acids replace July 64
Continuous 6leachlng, Buck sour speeds .. Mar. 70
Continuous bleaching with silicate-free Wig-guly 109
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Processlng ln Lowell Bleachew Soulh A look

May 78
Soda bleach liquors, Preparation of .....cccceese Mid-July 107

Cotton blending
Cotton Research Clinic, Blending and cardiny

July 45

Fig. 2. Portion of annual index for T'extile World, showing
how use of tab key for page numbers at the end of each
entry gives the effect of justifieation without the extra cost
of retyping.

F1c. 3. Method of removing typed card from new IBM
card-holding platen. Two positioning pegs, visible below
lower corners of card, mate with extra pair of holes punched
in card near these corners, when operator places card in
metal strip and rolls platen backward to pull card down.

bing is often used to give the effect of lineup at the right,
as in Figure 2.

The new IBM card-holding platen shown in Figure 3
now makes it possible to position the cards accurately in
an electric typewriter and increase typing speeds up to
20% above those obtained with a Varityper Line Com-
poser. The platen has two positioning pegs that ure de-
signed to mate with an additional pair of round and
rectangular holes punched into a Fotolist. card. These
holes are low enough so the card can seat itself on the pegs
as the operator rolls back the platen to pull the card
down into the machine. With this new platen and the
four-hole eards, accuraey is such that a card can be typed,
taken out, put back in the typewriter and the entry typed
over again without the retyping being noticeable.

® Examples of Camera-produced Indexes

The sequential card camera technique is currently
being used successfully by the National Library of
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Medicine for producing Index Medicus (3) and by the
Atomic Energy Commission in Qak Ridge for producing
the index pages for Nuclear Science Abstracts (4).

At Chemical Abstracts, one of the largest index-pub-
lishing operations in the world, use of a Fotolist camera
with Varityper Line Composers is at least as economieal
as conventional hot-metal composition for the alpha-
betical index to its abstracts (5). Entries are typed,
proofed, and corrected concurrently with indexing, The
index can then go to press within a day or two after the
last entry is made. Chemical Abstracts plans to use the
repro card technique first for its annual index. The cards
can then be saved for use in later production of cumula-
tive multi-year indexes.

An outstanding example of an annotated index, pro-
duced by typing cards with an IBM typewriter having a
modified card-holding platen and running the cards
through a Listomatic card camera, is the Index Hand-
book of Cardiovascular Agents. This was prepared under
the direction of Dr. Isaac Welt (6, 7, 8). Each entry con-
sists of one or more sentences describing in detail the
content of the article as it pertains to cardiovascular
agents, as in Figure 4. Abbreviations are used extensively
to save space and thereby cut costs.

Three McGraw-Hill publications (Electronics, Nu-
cleonics, and Textile World) are now using card cameras
for producing annual indexes. With repro copy on IBM
cards, index entries for each issue can be typed, proof-
read, and corrected throughout the year. Only the entries
for the last issue to go in the index need to be done under
the pressure of a deadline,

® Computers Speed Index Production

A computer can be used in place of punched-card sort-
ing and processing machines to speed the production of
indexes from entries received in random order on punched
cards, punched paper tape, or Unityper magnetic tape.
With computer processing of accurate input data, the
output will be perfectly aceurate cven though a large

+ Venom, rattlesnake prod., when inject. i.v. in anesth. dogs. 02842
;:/r:m(r’_g’f)dehyde prod., upon admin. ‘r,. Ringer’s sol. to isol. Helix aspersa o
+ Veratrine prod., in cat upon s.c. admin (Ger) or7ee
;.—v.v:z::"a?:l‘:f' q(lﬁg;ide abol., in many of 32 pts. with circ. insulfic. unon 08100

+ Vinyl acetate prod., foll. inject. in . coton. ant. of dogs. 03593
*+ Vitacamphor regulated, in isol. heart prep, of Entosphenus japonicus, (Jap) 13010
+ Xenon did not prod., in pts. upon inhal. as mixt. with oxygen to ind. 2nesth. 10596

¢+ Zinc hydroxide did not prod, i i i t wall |

anest dzgs. prod,, upon i, ca. admin. through intact chest wall in os9
ARSENIC

-+ Blood pressure, decr., foll. by death in few howrs. (Fr) 09083
-+ Capillary BF, decr., by vasoconstr. and damage of art. wall. {Ger) 05973
Ep?u(g_lsc amrest, prod fatal, in few hours after ince. in HR and decr. in

Fia. 4. Portion of subject index from Indez Handbook of
Cardiovascular Agenis; showing document numbers lined up
at right. Arrow symbols are used to indicate direction of
interaction between subject heading and first words of index
entry.
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number of automatic sorting and editing operations are
called for.

If computer output tapes could be converted auto-
matically to repro copy by an errorless composing ma-
chine, there would be no need for further proofreading.
A Linotype or other hot-metal typesetting machine does
not meet these accuracy requirements, even though it can
be controlled by punched paper Teletypesetting tape.
The reason for this is an inherent residual mechanical
error of about 2 per cent even in the best hot-metal
slug-casting machines. These machine malfunctions mean
that copy must be proofread, because an average of one
slug in fifty will have errors that require resetting. The
machine error has been inconsequential up to now because
it is far overshadowed by human composition errors that
can get as high as 20 per cent.

Error-free copy can be obtained from a high-speed
printer fed by the output of a computer, but this has
three serious faults for published indexes: (1) The print-
ing is all capital letters, which are hard to read; (2) all
characters are uniformly spaced, giving a low character
count per line; (3) the number of special characters is
limited, making it difficult or impossibic to get desired
special symbols.

One high-speed printer breakthrough has been intro-
duced by IBM. Their new type 1403 high-speed printer
can be built on special order to give both caps and lower
case, though still with uniform spacing and a limited
number of special characters. A drawback for some index
publishers is the need for a 1401 or other computer to
control this printer.

A computer can easily be programmed to produce
punched paper tapes for a tape-controlled typewriter
such as a Flexowriter, but this also has several draw-
backs. First, the equipment for converting magnetic
tape to panched paper tape is expensive. Second, the

“typewriter is limited in speed even when driven by tape.

A large number of typewriters would be needed to pro-
duce repro copy for a large index in a reasonable time.
Third, typewriters can have only one type face at a
time. A Varityper Line Composer that can be driven by
punched tape or punched eards and give a choiee of type
faces is still in the laboratory development stage, and
would be subject to the same speed limitations as a type-
writer.

A hopeful solution to this problem of getting accurate
and readable computer-generated repro copy is based on
the use of a tape-controlled photo-composition machine.
Punched paper tapes for driving the Photon machine are
already being produced by an IBM type 709 computer
and a tape converter on an experimental basis, using
programs produced by Prof. Michael Barnett and Kalon
Kelly of MIT (9). A major advantage of this approach
is the large number of type faces and gpeeial characters
available on one type disk for index eomposition. Plans
are under way to use the computer-Photon combination
of equipment to produce a Union List of Communist
Chinese Serials, under the direction of Ryburn M. Ross,
Associate Director of Libraries for MIT.



The chief ‘drawbacks of photo-composition machines
today are slowness (about 10 characters per second),
relatively high cost in comparison with hot-metal com-
position, and high down time due to malfunctions. There
is some hope that a 100-character-per-second tape-con-
trolled Photon, now under development, will be more
attractive economically and still give perfect composition
from punched tape.

@ Examples of Computer-produced Indexes

Perhaps the best-promoted example of a computer-
produced index is the permuted-title index (10, 11). Here
the entire index-producing operation is performed auto-
matically once the titles and related bibliographic data
have been keypunched for use as input to the computer.
In this type of index, each significant word of the article
title is used in turn with its context as an index term.
Title recirenlation, also called snapback, is usually used
to place as much of the title as possible in the available
space, as shown in Figure 5.

Permuted-title indesing serves primarily for current
awareness, but also has some merit for searching in fields
where more conventional indexes do not exist or are not
sufficiently current. The chief advantage is elimination of
the creative work of human indexers, since computer pro-
duction processes can be applied to other types of in-
dexes as well. Permuted-title indexes are reproduced at
present by offset printing, working direetly from the all-
caps copy produced by the high-speed printer. The IBM
version of this index is called KWIC, an acronym for
Key Word In Context.

A number of other organizations are cither studying or
using the permuted-title technique. The initial suecess
of the published permuted-title indexes has encouraged
some to consider adding a small amount of editorial work
to further improve the value of the index. This can be
done by rewriting the title to get in a larger number of

significant words  (needed badly for articles in trade *

journals}, or by adding selected key words to the title as
is done in the KWIC Index to Neurochemistry (12).

The first permuted-title index to he published regularly
was Chemical Titles, laanched in January 1961 on a semi-
monthly basis by the American Chemical Society (13,
14). Although new publications generally require a num-
ber of years to get out of the red, current income from

" almost 3,000 subscribers at $50 per year has already

reached the point where it covers production and dis-
tribution costs. A National Science Foundation grant,
permitting distribution of over 100,000 copies of sample
issnes in 1960 for promotional purposes, is largely re-
sponsible for this carly suceess. An average issue today
covers about 2,700 documents and runs over 100 pages.

A sample issue of Chemical Patents, an index of per-
muted keywords of patent titles, has also been produced
by Chemieal Abstracts, Here the majority of patent
titles had to be rewritten to make the titles reveal rather
than conceal the content of the patents.

A permuted-title index i eurrently being used by Bell
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Laboratories for internal reports (15). Meteorological
Titles is another example that is already on a regular -
published schedule. Biological Abstracts launched its
Biochemical Title Index in January 1962 on a monthly
basis as a current awareness service, using IBM’s KWIC
format (16). :

The ultimate in permutation for indexing is a published
concordance. This indexes every word in a document,
with its context, hence is of value only when the searcher
seeks usages of words. There are now several examples of
computer-produced concordances in print, including those
for the Bible, the Dead Sea Secrolls, and the writings of
St. Thomas Aquinas.

Another type of computer-processed index, prepared
under the direction of Y. S. Touloukian of Purdue, has
been published as a three-book set by MeGraw-Hill under
the title, Retricval Guide to Thermophysical Properties
Research Literature (17). The goal of this index is to
locate articles that deal with specific properties of a
specific substance.

The importance of typographic experimentation in
connection with index publishing is dramatically shown
in Figures 6 and 7. The original format of the Thermo-
physieal Properties index required two full pages as pro-
duced on an ordinary electric typewriter, as in Figure 6.
Experimentation with a Varityper Line Composer showed
that the same data could be printed on one page without
loss of readability through use of a compressed type face,
proportional spacing, and special subscript characters,
as in Figure 7. For numerical data alone, in another sec-
tion of this index, direct use of computer printout was
entirely satisfactory.

The high speed of computer processing made it possi-
ble to produce and publish at convention time an index
to over 2,500 abstracts of papers presented at the 1960
meeting of the Federation:of American Societies for
Experimental Biology. The index was a byproduct of an
experiment in planning the program of a large conven-
tion with the aid of a computer, carried out under the
supervision of Claire Schultz -(18). The alphabetic index
was retyped from the high-speed printer output for the

JOME-RA61-DS3 JONES RA
CETERMINATION OF SULFUR IN GASOLINE BY X-RAY EMISSION
SPECTROGRAPHY o=
AKALs CHEMse 33¢ 71-3 (196116

MISSION SPECTROGRAPHY.= DETERMINATION OF SUIFUR IN GASOLINE
APnYsw DETERMINATION OF SULFUR IN GASOLINE BY X=-RAY EMISSION
ERMINATION GF SULFUR IN GASOLINE BY X=-RAY EMISSION SPECTROGR
F SULFUR IN GASOLINE BY X~RAY EMISSION SFECTKOGRAPHYes DETER
UR IN GASOLINE BY X-RAY EMISSION SPECTROGRAPHY.s DETERMINATI
OLINE BY X-RAY EMISSION SPECTROGRAPHYe.w DETERMINATION OF SUL

JOME=RAS1-DSG
JONE=RAS1-DSG
JONE=RAS1-0SG
JONE=RAS1=DSG
JONE=RABY=DSG
JOKE~RAS1~DSG

JONES RA JONE=RA62=DSG

Fi6. 5. Example of Chemical Titles entry produced by com-
puter for one document when bibliographic data at top is
keypunched as input. Computer fills entire space available
for title by transferring unprin-ed remainder of title at end
of line to the start of that line when room is available at
the start. End of article title is indicated by equality sign..
Entries are alphabetized by the words determination, sulfur,
gasoline, x-ray, emission, and spectrography, which line up
near center. -

AMERICAN DOCUMENTATION—JANUARY 1962 19



ss0
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Alphabetized Formula Malecular Formula Subytance No.
CrqtiyClo8 CIC, M, 80,1 516-0391
€, H,CI08 ¢ Clt CIC, 1,803 + HCt 5160393
CyqllyoleOy 4y (€ H, 0180, 04C00) g 5161061
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€1ty CH,(Ciiy)) 000K 516-1226
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—Cyqligr*0z 316-038
C€14H2403 €31y CONCH,CILO0) N 516-102
C14t9N0y 516123

Fig. 6. Format of main index used in the first published
volume of the Thermophysical Properties Indez, as prepared
on ordinary typewriter, with the listing extending across two
full pages.

sut

CIM.SH
Bubsiance No. Name Property Code
$18-0391  9-Chlorophenanthrens 3-sulfonic acid 3
518-0393  9-Chlorophensnthrene J-sulfonic acld ¢ Hydrogen chloride 3
516-1061  Mercuric sulfosalicylate 3
516-021¢ Tannln 25
518-1226  Potasslum myristate S
516-0333 + + Bodium )
516-033% = Potassium myristate s
$16-1033  Polyethylene glycol monocaprate 3
516-1231  Rexanolaminc caprylate 3

Fic. 7. Proposed new format for main section of Thermo-
physical Properties Index, showing how compressed charac~
ters and proportional spacing permit cutting width of listing
in half so it will go on a single page. The property code
numerals at the right tell which of seven possible properties
of the named material are covered in the reference.

1960 edition, but the computer printout was nsed directly
for repro copy for the 1961 edition (19).

Index Chemicus also uses complete Univae computer
processing to aid in achieving its goal of 30 to 45 days
between receipt and publication (20). The molecular-
structure diagrams used in this index permit browsing
both for current awaréness and random searching. A
newly developed computer program (21) is now being
used to translate the name of a chemieal compound auto-
matically to its correct molecular formula.

® New Approaches to Index Publishing

Each issue of Factory magazine contains an index page
in which article titles are grouped under suhject headings
and further identified by a numerical code, as in Figure
8. This is a classifieation-type index somewhat like the
Dewey Decimal system (22). Cross-reference numbers
are given in parentheses after an entry where appropriate.

The reader is instructed to cut up the index items,
paste them on 3x5 cards, and file by code number. To
cross-index, the user copies the information on a second
card and files it by its secondary code. Here, then, is a
do-it-yourself version of a document filing system. Reader
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surveys over the past three years have indieated sufficient
use of this indexing service to justify its continuation.

This year the American Institute of Chemical Engineers
launched its plan for making authors do their own index-
ing and abstracting of articles for Chemical Engineering
Progress (23). Each author is expected to use as a guide
the recently published AIChE Thesaurus of approved
key words, links, and role indicators for concept-coordi-
nation indexing (24). The resulting index terms are
published with the abstract in each article, for use by
readers in setting up their own abstract-index card file,
as in Figure 9. The user must transfer the published
data to his own cards.

Although not a new approach, many information spe-
cialists feel that the citation indexes used by lawyers can
be a valuable supplement to other types of existing in-
dexes (25). A citation index enables a searcher to zo from
an earlier paper to all later papers that cite it as a refer-
ence. Shepard’s Citations (26), published since 1873, is
an example that serves the legal profession by citing each
court case and listing all subsequent publications, court
decisions, and other references relating to that case.

An exhaustive three-year study of citation indexes is
now being made by Eugene Garfield for the National
Institutes of Health., The goal will be publieation of a
citation index to the field of geneties, involving the proc-
essing of some ten million references in about 500 sei-
entific journals.

A number of coordinate indexes are being published
in book form for conventional manual use, In two ex-
amples, the semimonthly Technical Translations (27) and
the Quarterly Cumulative Index for ASTIA’s Technical
Abstract Bulletin (28), only the main deseriptors are
used as subject headings for the published index. These
are identified by asterisks in the list of deseriptors that
accompanies each abstract, as in Figure 10. The appear-
ance of the resulting index is shown in Figure 11.

F . 3 0 d . 2404 Platform for scel wite (Now. 801 p. 171 (2.308)
or your action index 2at Xenan wee ract (Now. W01 . AT <2 4R
3406 Curtommade hads for Mandlng (Nov. '60) p. 172
TUR Sueishng uorsge sgace (Nav. 60} p. 160 (2.408)
L0-1.4 Plant Maintenanee T40 New use for ing Gaston INov. ) p. 183 (2408
and Engineering
3.0~-3.4 Plant Management
MANAGEMENT AND PRACTICES (1.1}
1106 Fiecwical trasblebooding (Nev. '90) p. 166 3301} ORGANIZATION AND POLICIES (O 1)
1167 Viemo-metivn hpeoves mebutcanace (Nev. 68) 5. B8 3101 Replacemees plan watches tadget (Nav. 60 p. 164
5107 Qualty contrel in malstemance (Nov. ') 2 103 3107 Low-dowa on the eleztion (Nav. '60) p. 111 13 305)
1107 Go snaight on ward messaremest (Nov. ‘60) p. 162 3107 Papee Euration for Mideant (Nov. ‘60) p. 198

BLSI DING AND YARDS (13 PERSONNIL DEVELOPMENT 02)

1303 Frovy for foors tNov. 60y p. 170 111 3301 They woek prodaction wesders (Nos. "64) 3. 36 (3.435)

1209 Atasa, city of coarasts (Nev. ") . 63 3201 Seslority (Nev, '68) p. 39 (3.308)

1218 Step erplandes damage (Nev, 60 g 89 (3JID) 3208 Wife holding you haik? (Now. ‘) p 201 () 206)
3207 The uhiquitens musager (Nov. ‘68) g 188 (3.385)

SERVICES AND FACHITIES (0.0) 3307 A soub foe & sl “hov. '80) p. 202 11,303}

1381 Make sie coadidesiag ge) of (Nov. ‘60) p. 94
110} Cool 2is computer (Now, 60} 9. 162 1) W3)
1103 Cleanieg up the air (Nov. 60} p. 168 (1.131)

EMPLOYER RELATIONS 39)
3.30) Robot brain paris hutton *Nov. ‘601 p. 164 (1.303)

Fic. 8. One of the few examples of a published classifica-
tion-type index. This is used in each issue of Factory maga-
zine, a McGraw-Hill publication, to help its readers es-
tablish their own filing system for artieles.



A modified coordinate or Uniterm indexing system was
used in producing a published index to rescarch projects
supported by the National Institutes of Health during
the fiseal year 1961 (29). An average of 12 main terms,
each having about five modifiers, is extracted for sum-
mary statements of projects and typed on IBM cards.
After sorting, the cards are filed for current retrieval un-
til needed for the preparation of photocopy by a Listo-
matic camera.

® Avenues for Further Research

There is still ample opportunity for coordinated re-
search aimed at producing more and better indexes at
lower cost. Possible avenues of approach for this research
include the following:

1. Explore the possihility of standardizing the index
format for various scientific fields, to facilitate inter-
disciplinary use and permit development of standard
computer programs for processing indexes. This project
could include the improvement of subject heading lists
and thesauri in each field. This index standardization
program iz an important part of the BIOMEDIC infor-
mation complex proposed by Dr. Richard Orr (30).

2. Explore the possibility of applying programmed
teaching to indexing, with or without machines. Pro-
grammed aids for indexers ean reduce training time, cut
costs by speeding up aectual indexing, and give greater
indexing consistency among different indexers at differ-
ent times, As one approach, cach choice of an indexing
term could place in front of the indexer a display of
questions or possible additional indexing terms. These
would be arranged to guide his thinking to the next logi-
cal choice of an indexing term. Rome Air Development
Center and the National Library of Medicine are con-
cerned with this snme problem.

3. There is still need for an exhaustive uweross-the-
hourd study of how indexes are aetually used. This study
should be coupled with a seareh for practieal ways to
get more user feedbaek, so that indexers are kept in touch
with the current needs of searchers. One problem here is
that of deducing what users need from their actions, since
they are uszually unable to tell speeifically what they
want. With computer-based information centers, the
data needed for a user analysis ean be obtained auto-
matically as a byproduet of searching.

4. Explore teehniques for speeding up the creative
huanan efiort required for conventional indexing, for use
with computer processing to bring out these indexes much
faster. Suceess here, combined with the use of computer
processing, conld eliminate the need for publizhing tem-
porary permuted-title indexes.

5. Study ways of improving the typography, reada-
bility, and ease of use of indexes. A= one example here,
explore the merit of user complaints about having to
turn back and forth in some indexes to get complete
bibliographie information, versus the inereased cost of a
larger index in which each entry provides eomplete in-
formation. Explore also the economic aspeets of printing

indexes in much smaller type and furnishing a magnifying
glass with each volume. The chief savings here would be
in plate-making, printing, and binding costs, because -
composition costs do not change appreciably with type
size. At what point will the savings in printing costs offset
the howls of indignant librarians?

blished, but early prophetic csti-

a companion article by Kuehn and

Davidson immediately following (11).
However, before doing so, tests for
stability of conditions within the unit

mates of direct benefits totalling % to
1¢/bbl. of crude oil processed (before
taxes or computing costs) scem real-

are employed to determine if opera-
tion is stable. If not, computation of

/ Information Retrieval®

Key words: 1. Distillation-H, Separation-H, Controlling-H, Oistifiation-1,
;gz?jauon-l. Petroleum-, Crudes.}, ion-J, C J, 1BM

Abstract: A computer control system developed by American Olf and IBM
for a 140,000 bbl./day distillation unit at Whiting, Indiana, has under-

gone and since initial operation in Oct., 1960.
Frequent of i and of feed
and d lities, results in yield of le prod with

* For details on the use of these key words and the A.i.Ch.E. Information
Retrieval program, see CEP, p. 55, May, 1961; p. 73, June, 1961.

Fi6. 9. Example of index and abstract format now used
with each article in Chemical Engineering Progress. Letters
after key words designate role indicators.

Ordnance, Missiles, and Satellite Vehicles

TRACKING OF MISSILES AND SPACE VEHICLES:
REVIEW OF SOVIET LITERATURE. Monthly rept.
no. 9. 28 Feb 61 [9]p. 5 refs. AID rept. 61-22;
AD-254 392.

QOrder from OTS or SLA $1.10 61-19625

DESCRIPTORS: *Satellite vehicles, *Guided missiles,
Guided missile tracking systems, *Tracking, *Elec-
tromagnetic waves, Ions, lonospheric disturbances,
Radio astronomy, Bibliography, USSR.

Contents:

Electromagnetic problems

1on clouds and ionosphere perturbations
Radio astronomy.

Fic. 10. Format used in Technical T'ranslations (OTS) for
listing descriptors. Asterisks designate descriptors that are
also used as subject headings in the corresponding published
index. :

Subject Page Number
Electromagaetic waves 179 61-19625
221 61-23180
226 61-16098
MDF B-185
Electromagnetism 220 61-19904
Electron microscopy 21 BISI-2043
Electron tubes 176 61-31116
Electronic equipment 176 61-21679
196  ATS-46NSIG
Electroplating 227 61-21751
Electroslag remelting 205  HB-5075

I'ta. 11. Published index for T'echnical Translations, show-
ing how several document numbers are listed under some of
the deseriptors. Descriptors assigned to documents in this
index serve to provide greater depth of searching by com-
puter.
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6. Improve the sequential eard camera technique for
producing indexes. A more reliable means of exposing
a variable number of lines automatically under control of
key punches is needed. Equally desirable is a low-cost
proportional-spacing electric typewriter in which the
type face can be changed as easily as on a Varityper.
Still another needed feature is the ability to store an
entire line in a typewriter, while proofreading it, then
punch;a button to get automatic retyping with justifica-
tion as in Linotype machines.

7. Develop low-cost equipment for duplicating typed
cards automatically, completely or in part, at higher
speed and lower cost than can be achieved today with
tape-controlled typewriters. With only one typing of
data, typed index cards for all desired listings could then
be created automatically without need for proofreading.

8. Continue the development of computer programs
and character readers for completely automatic ereation
and printout of indexes. Although progress has been
made by researchers (31, 32, 33, 34}, we are still a long
way from equalling the performance of human indexers.

9. Develop a high-speed printer capable of graphic arts
quality, so as to equal the readability of conventionally
printed indexes. The requirements here of proportional
spacing, caps and lower case, two or more different fonts,
and a variety of special characters, appear to point to an
clectronic solution. As yet, however, no cathode-ray type
of printer has been demonstrated that will give the re-
quired resolution for printing small characters without
losing sharp serifs or filling in letters.

10. Study the feasibility of publishing a master index
to all of the world’s material that merits indexing, with
automatic cumulation at regular intervals and creation
of speeialized indexes as an automatic byproduet. The
resulting computer magnetic tapes could then be released
to information centers that use computers for searches,
thereby eliminating costly duplication of indexing and
keypunching effort.

In conclusion, the status of published indexes today can
be summarized by these five points:

1. This country is now publishing some of the finest
indexes in the world.

2. Most index-publishing operations have already
adopted some forms of mechanization to speed publica-
tion and cut costs.

3. Many more specialized indexes are needed to cover
existing gaps in indexing.

4. More rescarch should be aimed at improving the
usefulness of published indexes to librarians and sci-
entists.

5. More money is needed to pay for all this.
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DISCUSSION

Moderator Adams: By pre-arrangement, three of the
panelists have drawn assignments for extending Mr.
Markus’s paper. Their remarks will be on specialized as-
peets.

Dr. Eugene Garficld, President of the Institute of Sci-
entific Information, has been asked by the panel to com-
ment on the psychological factors involved in the display
features of a published index.

Dr. Eugene Garfield: The proper selection of typo-
graphieal style is an important ingredient for consumer
aceeptance of printed publications. Unfortunately there
15 no quantitative measure of this extremely subjective
consideration—the esthetic and psychological reasons
why we accept one format and reject the other. Type
styles change and so do art forms, We know very little
about the motivation for thiz. Publishers can only follow
their intuitions on these matters.

The brevity of this talk does not allow me to mention
many relevant studies that have been made along these
lines. Tt i= my intent merely to reiterate the existence of
the problem of proper packaging of the printed word. I
will use figures to illustrate my points. For the figures I
have chosen three kinds of material related to indexes:
display of contents pages (Fig. 1), high-speed printer
output from a computer (Fig. 2) and graphie versus ver-
bal abstraets (Fig. 3).

Those readers who are acquainted with printing tech-
niques will recognize that the variations in the difierent
formats represent manipulation of such things as style of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

type, size of type, camera reduction of the prepared copy,
column width, number of columns, leading (spacing), use
of attention devices such as dotted lines, arrows, stars,
etc., alterations in type style within the piece, alteration
of upper and lower easc, and alteration of the order of
bibliographic elements.

The advent of computer actuated type-setting and
photo-setting devices makes it all the more important
and advantageous to focus attention on the problem of
finding the most effective formats for the composition of
the printed page.

Moderator Adams: For the benefit of those who

_could not be present and did not hear the discussion

yesterday afternoon, Mr. Herbert Ohlman, of IBM, has
some comments.

Mr. Herbert Ohlman: In recent years, several cold-
type or photocomposing systems have reached the
market. However, they are either key-driven, and there-
fore tied to the accuracy and speed of their operators, or
paper-tape driven. An example of the latter is Mergen-
thaler’s Linofilm, ‘which could be used to set copy for a
300-page book in about 12 hours. In the future, such ma-
chines may accomplish this work in as little as one hour.

However, the output requirements of electronic data-
processing systems are at least a thousand times greater
than Linofilm could handle. These radically faster sys-
tems have spurred the development of radically differ-
ent composing machines, the so-called line-a-time or
“high-speed” printers. Most available high-speed printers
work on an electro-mechanical principle, with their type
characters (on wheels or chains) being struck by solenoid-
driven hammers; some create characters on the spot from
a 5 by 7 matrix of stiff wires.

The up to 1,000 lines per minute speeds that these de-
vices attain are mainly the result of paralleling type
characters, so that an entire line of from 60 to 130 char-
acters is printed at one stroke. Our hypothetical 300-page
book could be “composed” in this manner in only 10%
minutes, but it would not look much like a book, because
these devices are capable of printing only a very limited
number of characters—usually between 40 and 50 (nu-
merals, upper case letters, and a few special symbols).

However, fast as these machines are, they have just
about reached their limit; they are inherently mechani-
cal, and attempting to get a greater variety of characters
must be paid for in terms of slower speeds, or poorer
quality, or both. For on-line use, data-processing machines
will require output devices to compose at upwards of
50,000 lines per minute—a book every 12 seconds. The
only way to attain such speeds is to abandon ink and
hammers for light and electrons. Of course, we still have
to pay a price, and this time it will be in cost and com-
plexity.

Three companies produce complete systeins capable of
from 5 to 200 lpm for upwards of $300,000; the rest
produce the character-generating portion or the charac-
ter-printing portion, but currently not both.

The character-generating systems are based without
exception on cathode ray tubes, differing principally in
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on a glass plate with light; the modulated spot is then
converted into a video signal by a matrix of photo-cells,
which signal is in turn fed to another cathode ray tube
to provide the display. In DACOM, a split-beam optical
system permits format slides to be superimposed upon the
printing medium (film). Most of these systems claim a
speed of about 20,000 characters a second, but some are
eventually shooting for 500,000—a book a second!

For printing, one of these character generators is
coupled to either a econventional lens-and-film system or
an clectrostatie system. Most of the film systems employ
16 or 35-millimeter microfilm, which must be wet-proc-
essedd and enlarged before copy can be run off. The SC-
5000 uses a xerographic drum for on-line processing of
full-size copy, and Videofile an Electro-fax printer Video-
graph incorporates a special clectrostatic printing tube.
This tube has wires embedded at right angles to its face,
enabling impinging clectrons to form an electrostatie la-
tent image dircetly on a web of dielectrically coated pa-
per. In these systems, analog signals, such as from tele-
vision and faesimile generators, ean be reproduced
wsily as characters.

Once these new devices become eapable of forming a
full sot of upper- and lower-case characters, and conven-
tional punetuation marks, we may expeet to see them
employed on large-seale indexing projeets, perhaps before
they are used for continuous text composition. This is
so because it is already possible to generate some types of
index entries automatieally, and store and cumulate them
on magnetie tape. Such tapes work at speeds beginning
around 20,000 characters a second, and may approach
200,000, thus providing the possibility of unbuffered
coupling with character generators.

However, it is difieult to realize what such speeds
mean, The entire 1957 book composition requirements of
S00 . S. publishers could have been met by one 20,000
line-n-minute machine in less than one work week. The
world’s larzest published index, the cumulated Indez
Medicus, which provides author and subject access to
125,000 articles every year, would take only an hour of
its time. Even were we to attempt to index all scientific
and technieal fields to the depth and breadth of the
Index Medicus, we would be finished in one day. What
do we feed the beast then?

Perhaps we should reconsider slower, but more versatile
devices for composing indexes for publieation. What we
require is a deviee that can ereate a visually attractive
page for a competitive price at reasonable speed. It
should provide a full variety of type fonts, the gamut of
colors, and automatie control of placement and shape, as
well as the ability to compose analog matter, such as
graphs and pictures, from digital inputs. The practical
applieation of such displays ax Chromatron photochromic
dyes, coupled with such reproduction means as thermo-
plastic recording or smoke printing will usher in an era
of true clectronie printing in all the flexibility we have
come to expeet in printed communication.

Moderator Adams: The last of the formally assigned
panelists is Dr. Robert Ledley, President of the National
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Biomedical Research Foundation. His comments will be
about new generic and correlative indexes.
Dr. Ledley: My comments will be concerned with .
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PROPERTIES OF ACETYLENIC GROUPS ATTACHED TO THE PYRIDINE NUCLEUS. A. N. Kost,
P. B, Terent'sv, T, Zavodo, (Moscow St. Univ.) Recd. Sept. 12, 1959, Dokl. Akad. Nouk. $.5.8 =R,

130, 324-328(1940).
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three topies: first, the types of organization of correlative
indices; second, the coding and logic problems that in-
variably occur; and third, future possibilities and prob-
lems. Throughout I will assume that the characteristics
(or description words, ete.) that are to be associated with
each item (or document, ete.) have already been chosen
and I will leave discussion of the problems involved with
such choices for other speakers on the program.

o Types of Organization

The most general formulation of the generic and correl-
ative index problem for our purposes can be made in
terms of an array of zero and unit elements. (See Fig. 1.)
The columns are labeled by the items, and the rows are
labeled by the characteristies. A unit in a column indi-

cates that the characteristic in the corresponding row is

associated with the item of the column. There are basi-
cally two types of manipulative organizations, corre-
sponding to a listing of the columns and of the rows of
the array. A well-known ecxample of the former is
punched cards, where there is a card for each item and
the associated characteristics are represented by punches
on the card. (See Fig. 1a.) A well-known example of the
latter is the peek-a-boo system where the cards represent
characteristics and holes are punched according to the
items that arc associated with cach characteristic. (See
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Fig. 1b.) The well-known Uniterm system is another ex-
ample of this method.

By non-manipulative indices we mean coordinate in-~
dices which appear in bound book form and require no
sorting or rearrangement of eards, looking-through holes, .
or matching numbers on different pages. Such non-manip-
ulative organizations take advantage of the fact that the
number of items whose associated characteristics need to

" be searched after all items with the first characteristic

have been found, is relatively small. In such indices a list
of items associated with each characteristic is made, and
then, for each of these items, the rest of the associated
characteristics are listed. (See Fig. le.) In the format this
arrangement is not always evident, but exists indireetly.
Examples are the rotation index, the Sean column index,
and the Tabledex index.

Since T will classify these latter indices as “new,” let
me describe somewhat further the Tabledex index, which
may in a sense be considered as typical. In Figure 2 we
have listed as an illustration the words associated with
five items denoted by number only. We have shown these
because they are all to be associated with the word
“ocean.” The Tabledex index would lst these items in a
column under the word “ocean” and then list in the re-
spective rows other words associated with the items and
that are greater in lexographical order than “ocean.” The
Tabledex index is used as follows: The several character-



items manipulative non-manipulative
|
fogs 0100010 item char, char,
Characteristics 1001001 —_— _— _—
1100001 char., item item char, char.
0010010 char. item item char,char,char.
0001001 char. item item char, char.
1000110 char, item item char, char, char,
ocoo0101
(a) (b) (c)
Fra. 1.
4.06 AME GU Downwind expedition:  ocean Pacific us
3.05 Camera instrument news : ocean photo Russia ship submarine
5.07 aurora cosmic ray Europe general Holland Kon I longitude meteorol
ocean program satellite solar tracking
5.10 antarctric biology CSArGI dust general Int UGG meeting meteors .
ocean prcgram Spain
4,01 MAE GU compass aravity instru- -ocean ship Uus
ment
Ocean
4,06 Pacific s
8,05 photo Russia ship submarine
5,07 program satellite solar tracking
5.10 program Spain
4,01 ship us
Fia. 2.

istic words upon which the coordination is to be made are
first put in alphabetical order; then the table associated
with the first word is referenced, and the row containing
all the other words is associated with the item being
looked up. The advantage of the alphabetical ordering
is to reduce the size of the rows. (Sce Fig. 2.) Of course,
the way the rows are formed in the first place is by the
rotation of the words associated with each item together
with a subsequent ordering on first word. The rotation
index is therefore the simplest non-manipulative index in
this sense. In the Sean column index of John O’Connor he
strategically places the charaeteristics or their abbrevia-
tions in columns for easier scanning: the column and
abbreviation for each of the characteristics being coordi-
nated is looked up and these columns are scanned for a
row that contains all the correct abbreviations. The
Tabledex and rotated indices are closed, that is, additions
cannot be made easily; on the other hand, the Scan col-
umn index is an open-end index. )
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o Coding and Logic Problems

The problem of the size of correlative indices is al-
ways present. Coding of the items and the characteristics
can greatly reduce the volume. In addition, the exact
method for choosing the code may further help reduce the
volume. For example, in the Tabledex index organization,
suppose we chose population-based codes for the char-
acteristics where by population-based codes we mean
codes in which the code number represents the number
of items associated with the characteristic. When uti-
lizing the Tabledex tables, the code numbers are first put
in numerical order. The advantage here is that the low-
numbered tables, which would contain the longest rows,
would have the least number of rows; whereas the large
numbered tables, which would contain the greatest num-
ber of rows, would have the shortest rows.

Another, better-known technique that can be generally
applied econcerns overlapping or irredundant coding,
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F1e. 3. Clumping of Characteristics: (Parker-Rhodes and
Needham).

first introduced by Mooers. Here let us use marginal
punch cards as the conecrete illustration of a general
method—the object of which is to minimize the number
of marginal positions required for the codes. Sincc the
codes for the characteristics will overlap, some false drops
may oceur during a retrieval. Exact formulations have
been worked out to determine the probability that a
dropped card will be a false drop, and numerical examples
indicate that coordinate retrieval on several words will
praduce an extraordinarily low probability of a dropped
card being a false drop.! These exact formulations are
as follows:

_ Fn — Eb,n

P IR
Y

© . H o
Fn ;Z:l (—1)1—1[(”) - n - _)] (;l)
z o (H =Y [
e (70
where

p = probability that a dropped card will be a false
drop

H = number of possible carding positions

¥ = number of units in a characteristic code

X = number of characteristics associated with an item

n = number of characteristics being searched for

I = number of positions in logical sum of codes

il

Eh,n

1 See “Digital Computor and Contral Engineering,” by R. S. Ledley,
McGraw-Hill Book Co., Inc., New York, 1960.
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Quite a difierent technique for redueing the volume of
an index is concerned with the grouping of items and the
clumping of characteristics. By the grouping of items we .
mean the use of the same coding for more than one item.
Thus, a collection of items will be the end result of a
search, and the interrogator is then required to scan these
to choose those he desires. The clumping of terms, on the
other hand, is designed to take advantage of the follow-
ing observation: In Figure 3, the letters represent items,
and the zeros and units, the item-characteristic arrays
may be reduced. Of course a thesaurus must then be
utilized in order to reduce the original retrieval words to
the clumped word.

Finally, we come to the problem of more complicated
searches. Figure 4 deseribes a technique that is efficient
for searching for r out of n characteristics, Similarly,
searches can be made where the original retrieval speeifi-
cations may have to be relaxed in some manner. These
techniques for searching under specified conditions can
be important aids i more flexible techniques associated
with correlative indices,

o The Future

I will not attempt to predict the future of printed-form
generie and correlative indices, but certain directions of
development appear most likely to oecur. The forma-
tion of printed indices “on demand,” which will have the
specifications required by an individual research worker,
to be used only onee by him, will hecome more common.
Of course, a computer will have to be used to interpret,
search for, organize, and print such “on-demand” correl-
ative indices. A new development in computer tech-
nology will make such a proeeszs more readily available.
The new development is the associative, or contenting,

“memory which will climinate the need for pre-ordering of

the items and/or characteristies. For example, suppose
each memory céll recorded an item and its associated
characteristics, The contenting memory ean search all
memary cells simultaneously for other memory cells con-
taining a particular charaeteristic. A suceessful compari-
gon will result in the flipping of a detection spot. (Sce
Fig. 5.) Additional characteristies can be searched for,
one at a time, and the record of success or failure for each
memory word can be recorded on a shift register, as il-
lustrated in Figure 5. We can even go further than this
and retrieve all words whose characteristies satisfy a
given Boolean function. Thiz can be done by an addi-
tional contenting operation where the shift registers will
simultanconsly search for the appropriate suceess pat-
tern. Such a development will in the future significantly
assist rapid production of special indices.

In summary, T believe that the use of speeial purpose
correlative indices will become more frequent in the fu-
ture. Bound book form correlative indices will, T believe,
become more popular due to their power and convenience,
and many further advances will be made in the coding
and logic problems.

Moderator Adams: Thank you very much, Robert.
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F1c. 4. Searching under conditions.

There are two members of the panel whom I am going to
call upon for any voluntary remarks, if they want to
make them, hearing on the general topie. Dr. Orr, of the
Institute for the Advancement of Medieal Communica-
tion, Dr. Orr.

Dr. Orr: Our panel originally agreed to appoint three
spokesmen to use up the allotted time and T am not go-
ing (o renege on that agreement,

I just would like to emphasize one thing and that is
that as our information retrieval systems become more
sophisticated and eapable of doing more things, I think
we must pay more attention to methods of displaying the
services that these sophistieated systems are capable of,
and that this is going to be one of the fields in which we
will see the largest advances and that people will begin
to realize indexes are meant to be used by scientists rather
than by a few librarians.

Moderator Adams: Thank you, Dr. Orr. Finally, Mr.
Larry Resen, Editor of the Chemical Engincering Prog-
ress.

Mr. Resen: We at Chemical Engineering Progress pub-
lished by the American Institute of Chemical Engineers,
are not in the documentation and indexing business per
se, but ‘we are partners in the crime because we are
printing the articles in our Journal which have to be in-
dexed. We feel very strongly the extent that John Markus
noted that the publishers of the periodicals have a re-
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sponsibility for providing systematic material for easy
indexing.

We have adopted the key word concept of indexing.
The details on this are available in a reprint for which,
coincidentally, the next speaker, Bart Holm, from Du-
Pont, is an author. In another session at this meeting Mr.
Rollin Morse, of DuPont, is going to talk about our ex-
perience with our system. A part of the system which is
very important for the assignment of key words for in-

| f
i
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dexing, is the thesaurus. One of the most important fune-
tions of the thesaurus is to point out and relate generic
terms, spelling out what each concept is posted under.
We have a well-developed thesaurus available for the use
of anyone who wishes to purchase it.

Authors use the thesaurus to assign key words to their
own papers. Their key words are edited, along with the
rest of their papers, before publication. The key words are
then published as part of the article. We feel that our
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technique will go a long way toward helping to meet the
requirement for easily indexed papers.

Moderator Adams: Thank you very much. I want to
express my thanks to the members of the panel who not
only did not require any moderating in any way, shape
or manner, but all of whom were on schedule?

1 Editor's note: Panelist Mnlcolm Dyson of Chemical Abstracts Serv-

ice was nhsent from the meeting, but he contributed his ideas to the
author and other panelists at an earlier time,



