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A gr -it deal of literature exists on the development or construction of

a subject authority file or thesaurus, including the importance of vocabulary

co rol techniques. Very little exists in the literature however, on fhe best

way to display the authority file or thesaurus for efficient and consisfent'use

by e indexer and the retriever. Even less information is available on the

desirability and usefulness of different displays either singly or in groups.

For example, is an alphabetical listing of terms with cross references more

useful to an indexer than a complete hierarchical display? What /alue does

the permuted or rotated term index serve? Is ir more useful to the indexer

or retriever? To the experienced or inexperienced indexer? Is an alpha-

betical display along with a permuted display of greater utility than an

alphabetical display and a hierarchicaI displaye Questions of this nature

are very relevant to a system designer concerned with the construction or

automation of a thesaurus where cost is a great factor. It is estimated that

a thesaurus maintenance program will cost between $50,000 - $75,000 to

design and code; some programs are available for sale at $15,000. Considering

these costs, it is difficult to understand why thesauri continue to be developed

and constructed with 4o little recorded study of alternative displays. It is

also difficult to understand why studies on indexing consistency and effective-

ness have not concerned themselves with studying the effect different displays

*Any views expressed in this paper are those of the author. They

should not be interpreted as reflecting the views of The Rand Corporation
or the official opinion or policy of any of its governmental or private
research sponsors. Papers are reproduced by The Rand Corporation as a
courtesy to members of its staff.
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of a thesaurus may have on the indexer. Instead these studies generally

concern themselves with comparisons of different kinds of authority files,

assuming the organizations using these files have the some objectives, or

else concern themselves with indexer consistency in terms of experience vs

non-experience.

>Thik paper wil- attempt to describe several display techniques for a

thesaurus, including the kinds of displays for hierarchy, categorization, per-

mulation, and semantic and syntactic relationships. Where possible some

intuitive discussion will be included on displays which appear to be of more

utility to the indexer or the retriever. No attempt was made to perform actual

tests of indexers using the same thesaurus in different displays, nor was there

time to determine how indexers might supplement one display with another.

Instead, this paper may be categorized as one which raises some questions but

which is not successful in answering them, or else only paitially successful.

Included also in this paper will be a brief discussion of the impact of the

computer especially in terms of the assistance the computer offers to file update

and maintenance, and the impact of on-line terminals for display.

Thesaurus Definitions

Many definitions exist for a thesaurus:

"A thesaurus is an authority file which can lead the user from one
concept to another via various heuristic or intuitive paths. It may
be manually operated or mechanized for assignment of index headings."

P. W. Howerton (in Newman, 1965)

"An authority file ... consists of a standardized, controlled
vocabulary, with cross-references between the terms of the
vocabulary and cross-references to terms of the vocabulary...
It consists of either a controlled vocabulary or a set of cross-
references, or both."

P. Reisner (in Newman, 1965)

Only ,'ne paper was found in the literature which concerned itseIf with
the use indexers made of different displays of a thesaurus. This was a paper by
Rainey (1970) which surveyed 75 special libraries to determine how they used
the NASA and EJC/DOD thesauri, nd which included a question on whether
indexers used the special indexes.
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"A thesaurus is a device for controlling and displaying an
indexing vocabulafy."

T. L. Gillum (1964)

"An organized reference of the terms accepted and approved
as a standard by participating members of a specialized
population in a dcfined area of information, which identifies
the scope of each term by inclusions, exclusions and associations,
so that all terms are clear and discrete and in the aggregate
are comprehensive for communication and identification of
information in the defined area."

P. C. Daniels (1969)

In summary, another definition is offered: A thesaurus is a list of

authorized terms or descripfors which serve to standardize and delimit con-

cepts found in pub!icotions, and which when structured and displayed reveal

relationships of a semantic, syntactic or hierarchical nature.

The type of thesaurus cf primary interest to this paper is bes; represented

by the EJC-DOD thesaurus.

Eugene Wall (1969) suggests that there are four basic principles for a

thesaurus: the use of natural language; an environment which permits the

addition of new terminnlogy; cross references including semantic and hier-

archical viewpoints; and what he refers to as "form and format," further

defined as "ease of use." There is rin indication that the thesaurus should

be displayed in more than one form or format although Mr. Wall has

-.ertainly contributed significantly to the various ways a thsaurus can be

displayed. In fact, most discussions of thesaurus displays are really

discussions of the techniques used to reveal the semantic, syntactic and

hierarchical structure of cross references embodied in an alphabetical list

of terms. Indeed the applicatien of these control techniques results in a

display, but this is perhaps more an effect or result of the techniques,

rather than the starting point of the thesaurus construction. Or is this the

chicken and egg syndrome? Perhaps thii is because today'. thesaurus builders

are operating in a coordinate indexing environment and are not concerned

with more fundanmental issues of the Form of headings or their display.



-4-

Since natural language is used and in most cases single words (although

some pre-coordinated terms are used) the philosophical discussions of direct

headings vs indirect headings or clas~ification are almost non-existent.

However, is this really so? Or are today's thesauri with their increased

use of auxiliary displays to reveal hierarchical schemes, category lislings,

and permuted listings intended to provide the best of all worlds never

resolved by the battles which raged in the above mentioned philosophical

discussions? While the economics of building alternative displays for

manually controlled thesauri have conditioned us to accept a single display,

and that the alphabetical term display, the computer-managed or automated

thesaurus on the other hand, has made alternative displays economically

feasible, and as a result offers an opportunity to the thesaurus designer to

consider new formats. It is suggested that more study and analysis of

alternative displays is essential for a more complete understanding of the

role the thesaurus plays in indexing and retrieval operations. It is

also recognized that no discussion of thesaurus displays can avoid discussion

of control techniques.

Control Techniques

Included in control teciniques are term selection, the use of

abbreviations and acronyms, use of noun3 or other forms, singular vs plural,

and alphabetization. Additional control techniques include cross referelces

for semontemes: synonyms, homograph;, antonyms, ger ics, part-whole,

related terms, and scope notes and parenthetical expressions to avoid

ambiguity.

AlPhcbatical Display

The a!phobetical display of thesaurus terms is the most common form

of display, influenced historically by the conventional alphabetical display

of indexes and subject heading authority files. In its simplest form the

alphabetical display or dictionary display consists of a list of terms or
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descriptors in natural language order without cross rcferences. Obviously

this display is very limited and offers little assistance to the indexer or

retriever, unles, the list of terms is very small and a quick glance reveals

all the terms. No network or cross references are present to help the user

weave his way to a more specific or more generic level, etc. Coates

(1960) refers to this display as the alphabetico-specific subject catalogue.

In its most common form it does include "see" and "see also" cross references,

and attempts to provide through these conventions control over synonyms, class

and related terms thereby offering some classification scheme.

Most modern day thesauri are not limited to a simple alphabetical

display of terms, but rather incorporate the more complex cross reference

scheme found in the more sophisticated alphabetico-specific s'ibject authority

files. The notation used may be different however. Instead of "See" and

"See also" with X and XX as reciprocals, the notation in current vogue is

"See" and "Used for," and "RT" representing related term. "RT" is also

used as a reciprocal to "RT." And of course some hierarchy is included in

the use of "NT" (narrower term) aid "BT" (broader term) notations.

The thesaurus or subject heading authority file which limits itself to

the alphaberico-specific display does not provide the user with a complete

generic structure however. The classification scheme built into the thesaurus

by use of "See" and "RT" cross references is rather limited and the user

may have to refer to several terms before arriving at the desired term or

terms. This is a gross over-simpl;cation of the problems associated with the

clphabetico-specific display. The reader is referred to Coates (1960) and

others for more complete discussions.

An alternative approach to resolve the dictionary display problems is

the use of an alphabetico-clossed display. This authority file is based on

an alphabetical display of terms %,th the jse of subdivisions to reveal generic

relationships. For example:
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Aircraft Aircraft
Bombers Aircraft - Bombers
Fighters or Aircraft - Fighters
Supersonic Aircraft - Supersonic
Transport Aircraft - Transport

instead of: Aircraft see also Bombers, Fighters, etc.

This form of display is helpful to the indexer because it reveals at a

glance the related terms. However, the indexer or retriever may not know

which is the main class term - Aircraft, or Fighter Aircraft, or Commercial

Aircraft, etc. Thus "see" references are required throughout the classed

display, increasing the size of the file. An alternative is to provide a second

display wFhch is an alphabetical index to the classed file indicating the

main or class trms. H:owever this results in a two-step operation and double

file maintenance.

The alphabetico-classed file also raise! the issue of what constitutes a

main or class term, and what is subsumed under it, and how specific the

subsumed terms should be. In addition, a term ccn belong to more than one

class.

The modern day thesaurus generally does not attempt to provide a

classed thesaurus us the main display. Instead a partial hierarchical display

is interwoven in the cross references of the main alphabetical disp!ay, and

sepo.ate hierarchical and category or class displays are provided as auxiliary

tools.

Another approach to provide an urganic structure to the authority file

is the use of inverted headings. This form of display is based on the premise

that in multiword subject headings there is one term that is more important,

and this is the term the indexer and retriever will use. Also in selectin%

these "key" words, and listing terms by their key word, a natural class

structure is provided. Thus for example:

Airplanes
Airplanes, Commercial
Airplanes, Figfer
Airplanes, Transport
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Where necessary, cross references are provided from the natural language

text to the inverted entry.

Although inverted headings are not used in very many modern day

thesauri, it is fairly safe to conclude that the complex cross reference

structures prevalent today are an attempt to reveeal some of the relationships

that the inverted headings accomplished. But, is it as safe to conjecture

that the permuted or rotated display of thesaurus terms is an attempt to

recall the inverted heading structure? Today's thesaurus designer prefers

natural language text in alphabetical order, and for good reasons. Yet he

also builds category or classed displays, hierarchical, and permuted displays

as auxiliary tools. Can this be because the computer is there and easily

provides these additional displays? Is it because programmers enjoy the

additional coding? Or is it because the designer recognizes, as have

librarians who designed the earlier "conventional" sstems, that the develop-

ment and design of a thesaurus is a very complex problem and requires more

than c ingle solution?

In summary, it con be saiJ the more conventional subject authority

files dispersed related concepts although each claimed to overcome this

problem through the use of cross references, and they tended to use one-way

generic cross references, from the generic ta the specific, and not the

reverse. Aqain, this is a /ery superficial review of conventional subject

authority files which does not even mention faceted and chain indexing.

The reader is referred to the li;eroture for a complete review.

Thesaurus Display

It has been said that coordinate indexing changed the future for the

subject indexer and the index designer. With the concept of coordinate

indexing and its development and evolution, the modern day thesaurui was

born. The reader is referred to the literature for background on coordinate

indexing. A useful starting point is Joster et al., (1962) in which a 45

page bibliography may be Found. No attempt will be made either to show
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how the thesaurus developed and gradually adopted the concepts of the

more conventional authority files. This information is included in the

literature on coordinate indexing and vocabulary control.

Today's thesaurus may be an alphabetical dirplay of terms with cross

references revealing semantic, syntactic and hierarchical structures, or it

may consist of individual alphabetical, hierarchical, permuted, and category

or class displays, where the hierarchical and other displays are automatically

generated from the main alphabetical display. It may also include informa-

tion on the number of posTings ior each term, and may be tied to an

on-line system which provides the indexer an opportunity to see what other

documents have been indexed under specific terms. Certainly this is a

more sophisticated tool than the manual systems could provide. But it is

not necessarily a "new" concept to be attributed .o the developers of

coordinate indexing. Except for including the number of postings for each

index term or descriptor in the thesaurus, there are no new concepts that
1

were not known and practiced in the earlier "conventional" systems.

Indeed the indexer often referred to the card catalog to see whet had been

indexed previously under a given term. Until book catalogs were computer

produced or on-linc system were designed, the indexer using c coordinate

index system had a more circuitous path to follow if he wanted to know

what had been indexed under a particular term. It is true however, that

tfe earlier systems did ot provide for multiple display of their subject

authority files. This had to wr t for the computer to mnake it economically

feasible, not necessorily coordinate indexing.

Main Body Disp l

The alphabetical display2 of thesaurus terms is the most common form

of display, it generully incorporates the fliowing conventions:

The author is not concerned here with the indexing philosophy of
coordinate indexing, only with the display of words in a thesaurus or
authority file.

2 See Figures 1 7 for samples of alphabetical displays.
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Main Term - This is an accepted index term. Associated with
it will be the notations: UF, NT, BT, RT.

UF = Used For - Main terms are often used for or in place of less
desirable or unacceptable synonyms or near
synonyms.

See = A synonym or unacceptable term wll be entered
in the thesaurus, but will refer to the acceptable
term.

NT = Narrower term. This is part of the hierarchical
notation raferring to a more specific term.

BT Broader term. This is part of the hierarchical
notation referring to a more generic term.

RT Related term. An fT is considered to have
close association or relationship to a main
term, b., is not in the same class as the main
term.

Additional control techniques include the use of scope notes and

parenthetical expressions to reduce ambiguity and avoid semantic problems.

The use of these control techniques or conventions is intended to

serve as a guide to the thesaurus user (indexer or retriever) in the correct

selection of terms at the required level of specificity.

At leoat two approaches are possible in the display of the generic

structure internal to the alphabetical display. The derigner may elect to

include all NT's and BT's associated with a term, or reveal only one level

of gerieric structure -- one BT up and one NT down.

As the example shows (see following paget, the generic display

provides more immediate information to the thesurus user, and obvious'y

saves time in the selection of the appropriate terms. The single level

structure requires the user to refer to several main terms before the

appropriate level of specificity is determied. Certoir.y the more complete

generic structe is desirable from the point of view of the indexer or
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Single Level Display Generic Structure Display

ABS RESINS ABS RESINS
BT Acrylate copolymers BT Acrylate copolymers

Acrylic copolymers
ACRYLATE COPOLYMERS Acrylic resins

BT Acrylic copolymers A-dition resins
NT ABS resins

ACRYLATE COPOLYMERS
ACRYLIC COPOLYMERS BT Acry!ic copolymers

BT Acrylic resins Acrylic resins
NT Acrylate copolymers Addition resins

NT ABS resins
ACRYLIC RESINS

BT Addition resins ACRYLIC COPOLYMERS
NT Acrylic copolymers BT Acrylic resins

Addition resins
ADDITION RESINS NT ABS resins

NT Acrylic resins Acrylate copoiymers

ACRYLIC RESINS
BT Addition resins
NT ABS resins

Acrylate copolymers
Acrylic copolymers

ADDITION RESINS
F NT ABS reins

Acrylate copolymers
Acrylic copolymers
Acrylic resins
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retriever. A possible disadvantage is the increase in size of the thesaurus.

Eugene Wall (private correspondence) implies that this "disadvantage" may

increase in, entries by about 10 percent. However this may be a small

penalty, if any, compared to the disadvantage of tracing the structure of

the single level di~play,

A more serious disadvantage of the sophisticated display is that it

does not reveal a true hierarchy because it does not distinguish between

the levels of specificity of the BT's and NT's. For instance, under Acrylic

copolymers, which ;s the broader or more generic of the two terms Acrylic

resins and Addition resins? The same type of question applies to the NT's.

Perhaps a specialist 'n resin technology would have no difficulty with this

structure. However, not all indexers, and certainly not all retrievers are

experts in resin technology.

In retrieval systems where up-posting is automatically generated and

a hierarchical search capability exists; it is critical that the retriever know

the hierarchy, or else he may select terms which are inappropriate for his

search strategy and which will either inundate him with excessive and/or

irrelevant documents, or which will deny him the full display of documents

available in the file on his subject. Of course if the indexer is unfamiliar

with the hierarchy, and it is not explicitly displayed, he may index the

documents at a level which i3 eithe- too broad or too specific.

Hierarchical Display

In order to overcome this serious disadvantage two options are possible.

Either incorporate a strict hierarchical display into the main thesaurus, or

produce an auxiliary display -- a hierarchical index. Most thesauri

designers have opted for the latter approach, probably because

the main alphabetical display with a complete hierarchy would require far

more sophisticated programming, and would increase the bulk of the display.

Hammond (1967) states to "employ the hierarchical display format throughout
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the main body of ... the DOD thesaurus the four-column format would

have to have been reduced to three and would have added a hundred pages

to the printed book." What is not considered here is the time to be saved

by the indexer and the retriever if only one look-up is required.

ihe hierarchical display as an auxiliary, provides the thesaurus user

with a format which clearly outlines the levels of specificity. Thus the

examples discussed above, might look like this in the display:

ADD6 ION RESINS
Acrylic resins

Acrylic copolymers
Acrylate copolymers

ABS resins

There certainly is no ambiguity here whether Addition resins is

broader or more generic to Acrylic resins. The indentations tell the story.

This form of display, as mentioned above, does require the user to search

in two files -- the main alphabetical and the hierarchical files -- to

determine the structure. Of course if the user knew in advance the main

term (in this instance Addition resins) he would refer to the hierarchical

display immediately.

Some hierarchical displays are designed (EJC-DOD, and NASA) to

list as main hierarchical terms only those terms having no BT's and at least

two generic levels listed in the main body. Thus the index or display is

not a complete display of all possible hierarchies in the thesaurus. (Sc

Figs. 8-9a).

An obvious advantage of the hierarchical display is that it reveals

all levels of specificity at each main term subsumed under a class term

(has no BT). This does however, raise the shadow of earlier discussions

on hie-archical or classed authority files. "Afhat really constitutes a class

term? Certainly not an artificial convention such as: No BT. And on

what basis is a term subsumed under one class and not another? Can a

term belong to more than one class? Perhaps the answer to these questions
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is to be found in the following quotations from the Information Retrieval

Thesaurus of Education Terms: "Our major consideration in constructing a

BT-NT hierarchy has been that hierarchy's potential usefulness in indexing

and searching. Whether or not the hierarchy effectively mirrors some

definite 'objective' reality has not always been of crucial practical

importance.

Permuted Display

Gillum (in Daniels, et al., 1969) states that the permuted or rotated

index is "essentially a computer sort or KWIC index of the words in the

vocabulary ... Since each word in each term is an entry point, all terms

having (significant) words in common file together and provide a collection

point for terms that are separated because of the use of direct entries."

Thesauri that use natural language, may xhibit a rotated index to serve

the same purpose a! -in inverted file. (See Figs. 10-11). Obviously it is

useful only when a thesaurus utilizes multi-word or pre-coordinated terms.

If uniterms in their strictest sense comprise the thesaurus, there would be

no need for permutations.

The permuted index (inverted file) is probably of more use to the

uninitiated or inexperienced indexer (Wall, private correspondence) and

retriever, although there is no discussion of the utility of this auxiliary

display. Can it be the thesaurus designer is hedging his bets and wants to

cover all aspects of building an authority file because the computer is

there ?

Category Index

Another form of display for a thesaurus is the category display which

is intended to divide or segment the thesaurus' terms into broad subject or

class areas less rigid than the hierarchical display. The categories, which

can be based on discipline, on taxonomy, etc., bring together terms that

belong to a group, but which normally are interspersed throughout the
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alphahetical display. It appears the groups can be, and indeed are,

arbitrarily selected. One bVsic requirement is that they be mutually

exclusive although this in fact may be difficult to achieve since some

terms will fall into more than one group. The EJC-DOD thesaurus for

example, utilizes the COSATI Subject Category Index as the basis for its

category display. (See Figs. 12-13).

Gillum (in Daniels, et al., 1969) states that the subject category

"displays are believed to be reasonably coherent and of useful content, but

the real utility of this display has not been determined." He does suggest

however, that it would contribute to the indexing and retrieval ooerations
"when it is necessary to determine generally the scope of depth of

vocabulary development in some subject area." Since this display is

intended to bring together terms that represent a logical grouping it is

conceivable the individual groups would contribute to the development of

microthesauri, but it is difficult to determine to what extent. Tancredi and

Nichols (1968) describe how they developed the Microthesaurus of Air

Pollution Terms by establishing broad categories for the terms and then

extending them to more specific subcategories. (Refer to Fig. 14). They

also display a hierarchical treatment of the terms within the categories

which invites the thought that perhaps the hierarchir-I display should also

be considered as useful in the development of a microthesaurus.

It may be the only certai,, use of the subject category display is in

developing a means for assignin terms to ujtegories which reflect the

categories used in an announcement bulletir. This serves as a useful guide

to ithe listing of new documents in the bulletin, based on the index terms

assigned to the documents, and the categories the terms represent in the

category display. The DDC. Technical Abstract Bulletin and NASA STAR

are examples of this usage.

In summary it appears this display assists the indexer or retriever the

least. If the indexer was responsible for assigning documents to specific
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categories for announcement in a bullet'n, its utility would be increased,

but this is don- by the computer program.

Role of the Computer

The introduction of the computer to the construction and maintenance

of the thesaurus has significantly altered the display of the thesaurus and

greatly reduced the human editing and maintenance operations. As was

mentioned earlier, the automated thesaurus can be pr-rammed to generate

reciprocals, check for completeness of cross references and their consistency.

More sophisticated programs can provide for hierarchical completpres: and

consistency. Editing of snrelling, term acceptability, teim length, etc. is

an easy capability of these programs, as well as file update and maintenance.

Some programs also include automatic up-posting capability.

While the state of the art indicates it is relatively simple to design

and code a program to automatically generate and check reciprocals for a

single level hierarchical structure, it iv quite another ball game to desist, a

program to generate reciprocals for a full hierarchical display. It has been

estimated (and experienced) that this type of program costs upwards of

$50,000! Thus the economic considerations greatly influence the design

and completeness of the thesaurus. However, economic considerations

must also include cost-benefit considerations. A complete hierarchical

display with automatic generation of reciprocals and editing capability is

great, but is "he cost of designing and coding this program offset by greater

indexing and retrieval effectiveness? For instance what is the cost-benefit

of all the auxiliary displays discussed above? How are they used and how

often, by indexers and retrievers? Are they all required? Or have we

fallen into the old trap of manipulating data and producing additional

reportt as a gimmick to justify computer costs? It would seem an automated

thesaurus can reduce indexing and retrieval time, and g9eatly reduce human

editing and file maintenance. Certainly an autorvated thesaurus should fe

a subsystem of an automated retrieval system. What the author doesn't
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know is how sophisticated should that thesaurus be? It has been said that

an information retrieval system is successful in proportion to the success c-

effectiveness of its thesaurus and the indexing opcration. But at what cost?

The computer has also contributed to the development of the thesaurus

by providing the capability of counting the frequency of use of terms

thereby offering the opportunity to introduce more specific, or broader terms

as required. It is true in the conventional systems the card catalog sefved

the same purpose. An indexer could decide it was time to break down a

term because of the number of cards filed under it. But the maintenance

problem was prohibitive and most indexers tended to avoid noticing the

file size. In on automated environme,,1 however, correction of posting is

relatively simple and encourages file maintenance.

Claire Schultz, et al. (1961) refer to the "combining power" of terms.

If , o indexer or retriever knows the number of times an index term has been

used, it reven!s something about the "combining power" of the term. The

authors conclude that "... individual descriptors have the ability to combine

with other descriptors in proportion to the frequency with which they are

used singly. An infrequently used descriptor has little combining power; c

frequently used descriptor has high combining power." By associating the

thesaurus file with the frequency of postings, the computer provides the

indexer with a powerful tool to adjust index terminology. Terms with weak

combining powe can be eliminated or included in broader terms; 'erms that

have excessive combining power (o. er-posted) can be made more specific.

Thus the thesaurus becomes a more dynamic authority file.

It was mentioned earlier that the card catalog served as a guide to

the indexer revealing which documents had been indexed under certain terms.

Coordinate index systems made this , more difficult operation. However,

the computer has again contributed to this area with the introauction of

on-line sy-em . In such an environment the indexer can search the

thesaurus files, note the number of postings under the coordinate terms and
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also ask for an on-line display of some of the document references already

indexed under the terms, and note the additional terms used to index these

documents. (The card catalog revisited?) This form of display can assist

in increasing correct usage of terms and contribute to indexer consistency.

And of course the benefits to the retriever are equally useful. Such a

system is described by Bennett (1969). The reader is also referred to the

Lockheed Dialog system and the NASA Recon system.

A further extension of the use of on-line systems in an indexing

environment appeared in the literature recently, but the reference has been

lost. Essentially, the indexer refers to an automated on-line card catalog

and attempts to determine if the bibliographic references or citations in the

article to be indexed, are already entered into the card catalog. If any

of the citations are there, the indexer next asks to see the index terms

assigned to these citations, thereby gaining some clues as to which terms

may be likely candidates for indexing the article in hand. This method is

an extended citation indexing approach which reveals the superior power

of an on-line system for improving indexing consistency and effectiveness.

,;though this discussion ot the impact of the computer is brief, it

should not be interpreted as a snub. The computer has dramatically altered

the field of information analysis, storage and retrieval, and has broadened

the horizons of librarions and documentalists. Without it information

retrieval would still be in the dark ages.
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" (2-CHLOROETHYL) TRIMETHYLAMMONIUM + ABR TEST e
CHLOR IDE IIE + USE MILK RING TEST 048

" UF CCC
CYCOCEL *ABUTILON THEOPHRASTI

+ eT PLANT REGULATORS + USE CHINA JUTE IIA

+ ABACARUS HYSTRIX 07E + ACACIA li C
+ UF GRAIN RUST MITE * UF WATTLE (TREE)

+ ST LEGUMINOSAE
+ ABORALLASPIS 07E
+ BT DIASPIDIDAE + ACACIA ARABICA 11F

+ UF BABUL ACACIA
+ ABGRALLASPIS HOWARDI 07E
+ UF HOWAROJ SCALE + ACACIA CATECHU hiC

+ UF KHAIR
+ ABIES LIF
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ACOUST IC NASA THESAURUS IP[R0uTl A IR)

ALOUST C AOIAE.AYTC FOU*TIl-S

ACOUSTIC ATTENUATION A.I-ARATIC fLC

AClIUST IC A0iPoSL

'COUSTIC DELAY LINES ADIPOSE TISSUES

A;.(USTIC DUCTS ADIPRj %F

ACOUSTIC EACITATION ADIPRENE 4TRADEqARK)

ACOUSTIC FATIGUE Arp

ACOUSTIC IMPEDANCE ADENCSiNE DIPHOSPHATE (AOP)

ACOUSTIC INSTABILITY NAL

ACOUSTIL FASUREmENTS AORENAL GLAND

ACCuSTIC NOZLES ADRENA! NETAE'-LISM

ACOUSTIC PROPAGATION AORFNOC.TICOTRuPI.N

ACOUST IC PROPERTIES AORENCCORTICOTROPIN 4CT4)

ACCUSTIC SCATTERING ADSORPTION

ACOUSTIC SIMULATION GIbBS ADSORPTION EQUATION

ACCuSTIC STREAMING ADVANCED

ACnUSTIC VELOCIIY ADVANCFD RANEf iNSTRUMENTATION SHIP

COHERENT ACOUSTIC RA
0
IATION ADVANCED ,Oitl CO(L3 REACTOC

ACOUSTICS ADVANCED TFST REACTORS

UNDERWATER ACOUSTICS ADVANCED VlDICOA CAMERA SYSTEM (AVCSI

ACQUISITION 
ADVENT

DATA ACQUISII'ION ADVENT PROJECT

TARGET ACQUISITION AEELiAN

ACRYL'C AEOLIAN TONS

ECRY0IC ACID AEPIAL

ACRYLIC RESINS AERIAL rXPLOSIONS

ACTH AERIA& ilGRAPHY

ACRENOCDRTICOTROPIN IACTI AERIAL RECO4NhAISSANCE

ACT INIC' AERIAL RUDOERS

ACfINTOE SERIES AEROBEE

ALTINIDE SERIt COMPCJNOS AEPOdEE RfOCKET VfHICLE

ACTION AERODYNAMIC
SNOSCILATORY ACTION AErO-'yNARIC BALANCE

ACTiUNS AFRCOYNAAIC BRAKrS

EVASIVE ACTIONS AERUY., ZI CHARACTER!STICS

INVOLUNTAFY ACTIONS PCT'IC C'-EFFICIFNTS

ACTIVATION AERODYNAMIC CUNFIGURA-IONS

ACTIVATION IBIOLOGY) AERO() NAMIC DRAG

AC lVATION ENERGY AFPPEYNAK!, iC ICES

'IUIRO. ACTIVATION .41.LYSIS AF.R(;0YAxIC HEAT TRANSFEL.

ACT iVE Af CDYNAMIC l, AT ING

ACTIVL SATELLITES ALW)OnYNA-IC EDAOS

ACTIVITY A[ POOYNAKIC NOISF

ACTIVITY (BIOLUGYI AER;3Y jAmIC STABILITY

ACTIVITY C -LES IBIOLOGY) AERODYNAMIC SlAkLI'"

CATALYTIC ACTIVITY SPIKES 'AERODYNAMIC UNFIGWRATIDNSI

ENZYME ACTIVITY STATIC AERODYNAMIC CMRACTERISTICS

EXTRAVEHICULAR ACTIOITY AERODYNAMICS

SOLAR ACTIVITY RUOA AERODVNAAICS

SOLAR ACTIVITY EFFECTS AERONAUT ICAL

ACTUATED AERONAUTICAL ENCINEEKINC

PROPELLANT ACTUATED DEVICES AERGS

PROPELLAN( A TUATED INSTRUAENTS AERS SATELLITE

ACTUATOR A.ROSPACE

ACTUAOR DISKS AEROSPACE ENGANELRING

ACUITY AER0SPACE ENVIAOUNEN'S

VISUAL ACUITY AEROSPACE !NGUSTRY

ADAPTATION AERCSPACE MEDICINE

DARK ADAPTATION AEROSPACE SCIENCES

DESERT ADAPTATION AEROSPACE SYSTEMS

LIGHT AOAP7ATION AEROSPACE VE0TCLES

RETINAL ADAPTATION AFFEVEI.T

ADAPTIVE AFFERENT NERVOUS ESfSEMS

.,DAPTIVF CONTROL AFTEREFFECTS

ADAPTIVE FILTERS MOTION AFTEREFFECTS

SELF ADAPTIVE CONTROL SYSTEMS AFfERGLOW

ADDINC *KELIUM AFTERGLOW

ADDING CIRCUITS OXYGEN AFTERGLO

ADOISONS AGE

ADDISONS DISEASE AGE FACTOR

A3DITION RADIOACTIVE AGE DETERMINATION

ADDITION RESINS AGENA

AOPiTION THEONEM AGENA A ROCKET VEHICLk

ADI IIVES AGENA 8 RANC. PROGRAM

ANTII(ING ADDITIVES AGINA b OCKET VEHICLE

ANIIKNOCK ADDITIVES AGt NA C 1ICKrT VEHICLE

0IL AOUITIVYS AGLNA I) EIICKIT VEHICLE

PROPELLANT ADDITIVES A((NA ROCKE, VfEHI(.,ES

ADODRIS ATLAS AGENA B LAUNCH VEHICLE

PUBLIC A0O0ES5 SYSTaMS ATLAS AGIhA LAU.Ct4 VEHICLES

AOkNOSINE THOR AGENA LAUN(CH VEHICLE

ADENOSIME DIPHOSPHATE iADPI AGENTS

ADENOSINE TRIPHOSPKITE (ATPI ACCELERATIXG AGENTS

ADEPT ANTIHYPEREI iVE AGENTS

HONEYWELL ADMT COMPUTEI STABILIZ'RS IAGENTSI

ADHESION AGING

ADHESION ¥ $TS AGING (BIOLDGYI

AOIABATIC AGING EMETALLURGYI

ADIABATIC CONDITIONS
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T.,I it"Al 1 11"I\VITT AIRFUiL PROFILES
ImILR(NI SS RATIO0 A1.41OIL S
7"1% AIMIUILS AlkIX AMt S
THIMl (0015 API ii RATIO
IH!N PLAtS AXIS OF ROTATION
THIN WALLED~ SHELLS AXISYMMETRIC BODIES
TI.IN WALLS AXISYMMETRIC FLOW
THREE DIMENSIONTAL BOUNDARY LAYER 8ALIAST
THRUST BLUFF: 80011E.
THRUST AUGMENTATION BLUNT BODIES
THRUST-WEIGHT RATIO BOATTAaLS
TILTED PROPELLERS BC~ ,ES OF REVOLUTION
TIP SPEED BODY-WING AND TAIL CONFIGURATIONS
TOtLLtN.-SCNLICHrING WAVES BOUNDARY LAYFU CONTROL
TORSIONAL VIBRtAfION sows

T LING EDGE$ BULKHEADS
:kAILING-EDGE FLAPS CAMB8ER
TRANSIENT LOADS CASCADES
TRANSiTION LAVERS CORE FLOW
TRANSITION POINTS CURRENTS
TRANSONIC FLIGHT CYLINDRICAL BODIES
TRAMSUNI:. FLOW DEFLECTORS
TRANSONIC FLUTTER DESIGN
IRANST]NIC SPEED OUCTED BODIES
TRAPEZOIDAL TAIL SURFACES ENCKE METHOD
TUMB8LING POTION FAIRINGS
TURBIDITY FAN IN WING AIRCRAFT
TUReULENCE FEED SYSTENS
TURBULENCE EFFECTS FENCES
TURBULENCE METEIES FILLETS
TURBULENiT BOUNDARY LAYER FINNED BODIES
TUJRBVLENT FLOW F INS
TURBULENT WAKES FLAPS (CONTROL SURFACES)
UNCAMBERE WINGS FLARED BODIES
UNDAMPED OSCILLATIONS FLEXIBLE BODIES
UNIFORM FLOW FOLDING STRUCTURES
UNLOADING FOREODIES
(INS'EAOY FLOW FRICTION DRAG
UPWASH FRICTIONLESS ENVIRONMENTS
VARIABLE SWEEP WINGS FROZEN EQUILIBRIUM FLOW
VARIABLE THRUST FULL SCALE TESTS
VELOC ITY FUSELAGES
VELOCITY DISFRIBUrION GLIDE LANDINGS
VELOCITY ERROR$ GLIDE PATHS
VELOCITY MEASUREMENT GLIDERS

VENTS GUST ALLEVIATORSt
VIBRATION GUST LOADS
VIBRATION EFF~ECTS HALF CONES
VIBRATIONAL STRESS HALPHEN METHOD
VIBRATORY LOADS HAMMERHEAD CONFIGURATION
VISCOELASTIC CYLINDERS HIGH ASPECT RATIO
VISCOUS DRAG HULLS ISTRUCTURESI
VON KARMAN EQUATION HYPERVELOCITY FLOW
VORTEX 8REAKrOWN INFINITE SPAN WINGS
VORTEX RINGS JOUROWSCI TRANSFORMATION
VORTICES LAMINAR FLOW AIRFOILS
WAKES LEADING EDGE SLAYS

*WAVE DRAG LEADING EDGESSWEEP
WAVES LEADING EDGES
WEDGE FLOW F
WEDGES LIFT AUGMENTATION
WEIGHT (MASS LIFT DEVICES
WIND IMETEOROLOGY) LOW ASPECT RATIO
WINO EFFECTS LOW ASPECT RATIO WINGS
WIND TUNNEL STABILITY TESTS MASS BALANCE
WINDS ALOFT MEMBRANE STRUCTURES
WING CAMPER METAL PLATES
WING FLOW METHOD TESTS METAL SHELLS
WING LGAOING MISSILE STRUCTURES
WING OSCILLATIONS MONOCOQUE STRUCTURES
WING PROFILES MONOPLANES
WING SPAN NACELLES
WING-FUSELAGE STORES NEWTDN-BUSEMANN LAW
WOODEN STRUCTURES NOSE CONES
YAW NOSE INLETS
VAWING MOMENTS OG IyE S
ZERO ANGLE OF ATTACK PARAWINGS
ZERO LIFT PLASTIC AIRCRAFT STRUCTURES

POHIHAUSEN METHOD
0102 AERODYNAMICS OF BODIES PORTS
ABLATIVE MATERIALS PRESSURE DISTRIBUTION
ABLATIVE NOSE CONES PRESSURE REDUCTION
AEROOYNAMIC B#LANCE PROPELLER SLIPSTR.EAMS
AERODYNAMIC COARACTERISTICS PROTUBERANCES
AERODYNAMIC OPAG PYRA TGAL BODIES
AERODYNAMIC LOADS RAMPS
AIRCRAFT CONFAGURATIONdS RIOGIS
AIRCRAFT STRUCTURES RIGID MOUNTING
AIRFQIL fENCES RIGID WINGS
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FS.LSBOEICALTECHNIQUES & MEASUREMENT B-9 OYPOESS UCIN

K -66 ASSENTEEI%1 LI-S0 ADAPTATION
K67 ATTACK RATES 8L-32 BLOOD PRESSURE

8 K 66 BIO)CLIMATOLOGY BL-53 CELL GROWTH
S81(69 EPIDEMIOLOGY BL-54 CELL METABOLISM
P K 70 GENETICS OL-55 DIGESTION
BK 71 HEA LTH STATISTICS 81-36 INGESTION
SK ?2 HEMATOLOGY OL-57 INHIF3ITION
OX 73 BL000 CHEMISTRY 8L-S8 METASIOLISM
B6.74 BLOOD GAS ANALYSIS 81-59 PULSE RATE
BK-7s CARBOI(YHEMOGLOBIN L1-60 REPRODUCTION
86-16 HEMOGLOBIN INTERACTIONS :L.61 RESPIRATORY FUNCTIONS
EK.77 IMMUNOLOGY 5L-62 BREATHING
BK-79 ANTIRCOIES 5L-63 COMPLIANCE
8K-79 ANT IGENS GY-S1 DEPOSITION
8K-8O LIFE SPAN SY-90 LUNG CLEARANCE
BK-I1 MORBIDITY 6L-64 OXYGEN CONSUMPTION
5K(82 MORTALI TY 5L-65 PULMONARY FUNCTION
8K.83 OCCUPATIONAL HEALTH OL-66 OXYGEN DIFFUSION
8K64 OUTPATIENT VISIT$ CL-67 PULMONARY RESISTANCE
SK-85 PATHOLOGICAL TECHNIQUES @L-68 VENTILATION (PULMONARY)
9-86 RADIOLOGICAL HEALTH BL149 RETENTION
OL-48 TISSUE CIL. -!RES BL '?I SYNERGISM
8K687 TREATMENT & AIDS B-2TRSOD
BK-Se ARTIFICIAL RESPIRATION 81.73 THRESHOLDSACE
OK-89 BREATHING EXERCISES 8-3 TXCTLRNE
BK-9O DIAGNOSIS
G6-SI AUTOPSY
86-92 810-ASSAY
BK-?:1 BIOPSY
8K-94 SKIN TESTS 

7 IESS&DSRE-s8K-95 DRUGS [a7 SASS&D
86-96 ANTIDOTES
86-97 BRCMNCHOOLATORS BL-75 ALLERGIES
06-69 INHALATION THERAPY BL-76 ANEMIA
BL-00 MEDICAL iFACCLITIES 81-77 ANOXIA
5L-02 PHYSICAL THERAPY 81-79 ASPHYXIATION
81.93 RADIOGRAPHY Y.71 GERYLLIOSIS
81-04 SURGERY 8L-SO BLINDNESS
81L-05 VETERINARY MEDICINE 11L.11 CANCER
BK-22 URINALYSIS pl.Iu BRONCHIAL

___________________ L-81 LEUKEMIA
8L-64 LUNG

BL-06 BODY CONSTITUENTS a PARTS j515 SKIN
10L.66 TRACHEAL

BL-7 BDYFLUDSY-76 CARCINOGENS
81.-07 BONEY FLIDL8-87 CARDIOVASCULAR DISEASES
8L13 BOES BL1W ERYTHEMA
OL-14 LO CELLS 51-89 EYE IRRITATION

CR-43 LCUKOCYTES BL-9" FLUOROSIS
8L-17 LYMPHOCYTES 6L-91 HEADACHE
OL-15 CHROMOSOMES 5L-92 HEALTH IMPAIR' _NT
8L-16 CILIA 81-93 HYPERSENSITIVITY
5L-18 SPEIMATOZOA BL-04 HYPERVEN rILATION
5L-09 CIRCULATOR3Y SYSTEM 81-93 HYPOXIA
BL-10 13L000 VESSE 5 BL-96 INFEC 7IOUS DISEASES

OL-1 HEAT81-97 LAI-R4YMATION
1, 9 IGESIVESYSTM51-98 METAL POISONING

E0 SOPHAGUS IL -99 MUTATIONS
11 INTESTINES iI (SA
22 LIVER "'Ii 0 i3EASES

BL-2 MOTH ;R.i-E fCSPIRATORY OISEASV5
BL24 STMAHCP-13 -AUE-OVIPUS INFECT!ONS

BL-25 ENZYMES CR-04 ASTHMA
51-46 EPITHELIUM GA-15 RONCHITIS

OL-6 ECRTIOSCR- 56G BflONCHOCONSTRICTION
5L-27 EXCETIN CR-Oi SR01CHOPNEUMONIA,
BL-278 EYENS CR-00 COMMON COLD

BL-9 HSTAINE; G-06 COUJGH
81-290 HOSTMNES GR-'E EMPHYSEMA
81-30 HORMNES CR-Il HAYFEIJER
51,-31 LIIDE'S CR-12 INFLUENZA
81-33 LIPIDSNE GR-13 LARYNGI rIS

51-3 MEBRAESGR-14 PLEURISY
81-3d NERVOUS SYSTEM CR-IS PNFUMOCONIOS
GY-29 NUCLEIC ACIDS P-S4 ANTHRACOSIS
8L-35 PROTEINS 5L-78 ASOESTOSIS
81-36 AMINO ACIDS -2 OSiSI51-37 RESPIRATORY SYSTEM 3-72 FYSMERS LUN
BL.-35 BRONCHI CR-IS1 SILICOSIS
EL-39 LARYNX 68-16 PNEUMONIA
51-40 LUNGS CR-Il PULMONARY EDEMA
81-61 ALVEOLI G0l-IS TUBERCULOSIS
51-42 NOSTRILS 04-20 STERILIZATIONII
51-43 SINUSES O5-21 TUMORS
81-44 TRACHEA
BL-45 SKIN
51-46 EPITHELIUM
BL-41 TISSUES

FMo. 1. Microthesaurus of air pollution terms; biosciences and medicine

68 American Documentation - January 1908


