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ABSTRACT

A proposed classification system was studied to determine its efficacy
to the Air Force Control-Display Area. Based on negative outcomes from
a logical assessment of the proposed system, an alternate system was pro-
posed to include the coordinate index concept. Upon development of a thesau-
us and an index system on 106 documents in the VSTOL/VTOL area, an ex-
periment was conducted to determine the acceptance and effectiveness of the
system for professional workers using the system., Findings revealed that
the coordinate system was acceptable to the user and that it provided for the
retrieval of relevant documents beyond that expected by chance, The study
suggests that the coordinate index system and the present measures used to
study its effectiveness provide a rationale for further experimentation which

can expand the base of the system to meet the need of the control-display
area,
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L INTRODUCTION

The need for efficient organizing, storing and retrieving of information
has become increasingly acute in today's rapidly changing technological society.
In an effort to cope with this need a number of information systems have been
established which vary considerably in degree of sophistication. The urgency
in establishing systems has been so great that frequently systems have been
started without the benefit of careful empirical studies beforehand, A number
of user survey type studies have been performed, and these studies have been
helpful. Some systems have been initiated with the best of intentions, but in
their actual operation considerable modificationa have been necessary,” One
reason for this situation is that the interactions between the users and the sys-
tem had not been invegtigated until the system was already established and
operating. Then the user requirements and preferences served as guides for
systemn modifications,

It is well accepted industrial practice to design a prototype or model
of a machine or vehicle and to subject this model to extensgive testing to deter-
mine its desirable and undesirable characteristics. Modification and retesting
are readily effected and the final design may be extensively tempered by experi-
mental findings., This same procedure should prove valid in the design of an
information retrieval system.

The Air Force Flight Dynamics Laboratory (AFFDL) has a collection
of documents on control-display known as the Control Display Information
Center (CDIC). A hierarchical classification scheme had been proposed
through in-house effort at the AFFDL which might serve as a tool for docu~
ment retrieval in aerospace technology. The possibility of using this classi-
fication scheme for document retrieval in the area of Air Force control-
display information was considered, Fundamental to the consideration of the
clasgification scheme, however, was that experimental evaluation of the sys-
tem would be performed before the system would actually be put into use,

In July, 1966 a contract was awarded to the University of Dayton to
evaluate the proposed classification scheme as to its efficacy in document re-
trieval, The evaluation was to be performed by experimentally testing a
model which would simulate the conditions of use of the proposed system to
determine the user/retrieval system interactions quantitatively. This proce-
dure would provide valuable data which might be used subsequently in the
actual design of a system. These data should provide a much better basis
for system design than merely a survey of user information needs, and would
not involve the very expensive procedures of first designing an entire system
and then modifying it to reflect user requirements and preferences,



1I. EVALUATION OF THE PROPOSED CLASSIFICATION SYSTEM

The AFFDI: has approximately 2700 documents on control-display.
For all documents in the system, abstract/bibliographic cards have been
prepared which contain the abstract on one side and the following bibliographic
information as applicable on the other: Access Number (randomly assigned);
Title; Personal Author; Corporate Author or Sourcej; Report No,; DDC No,;
Project No.; Task No,; Contract No,; Date. A sample card is shown in
Appendix I,

To identify a particular document or group of documents, a 6-digit
classification scheme had been developed, This scheme was a hierarchical
scheme which encompassed a large subject speciality area, but the classifi-
cation system did not provide for the subject area of control-display research
and development. The essence of the classification scheme is presented in
Appendix II. The first step in performing an evaluation of this scheme was
the modification of this classification scheme to incorporate the subject area
of control-display, Problems of inserting documents into the system even
before modification proved formidable if not impossible, CDIC Document
2004 is entitled Near-Ground Hover Complicates Piloting Tasks in XV-5A
Tests, Referring to Appendix II, the classifier must determine which classi-
fication pigeon-hole is appropriate for this document. First, it must be de-
termined if this document deals with 1, Systems, 2. Assemblies or 3. Sub-
jective Data. Then decisions must be made regarding the other digits in the
six digit system. Applying the classification system, several classifications
would be possible, A listing of the classification for CDIC Document 2004
and their meanings is presented in Table I,

It is apparent that classification of the document into the classification
scheme ig a difficult and ambiguous task, since multiple classification possi-
bilities exist, There are probably other equally logical possibilities which are
not listed in Table 1. It should be recognized that these difficulties exist even
before modifying the aystem to include the area of control-display. Efforts to
change the proposed classification system to assimilate the control-display in-
formation were unsuccessful. Attempts were made to restructure the classi-
fication scheme to accommodate control-display information, However, the
same difficultiee which caused problems in the originally proposed classifica-
tion scheme also created similar problems in revised systems.

As a result of the practical difficulties encountered in attempting to
use and expand the proposed classification scheme it was decided to consider
the scheme from a theoretical standpoint, The majority of the literature in
CDIC consists of technical reports, By their very nature, technical reports
deal with specific information having relatively narrow scope. Books, on the
other hand, deal with information on a far broader level, and classification is
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possible, To be of use, a classification scheme for technical literature would
have to be minutely detailed to provide the level of specificity required. The
classification scheme would undoubtedly contain areas between the highly
specific units and the rather broad subjects which would be fairly arbitrary
and would be seldom used. The classification scheme would be so complica-
ted that 2 subject index to the classification scheme would be necessitated,

The classification echeme under evaluation was a hierarchical scheme;
that is, subjects were related vertically from the general to the specific.
Such an order can only be superimposed on the area of control-display which
is interdisciplinary., The classification system cannot reflect the nature of
the literature or the use approach of the researcher in the area, Therefore,
the classification system would enable a researcher to browse in areas of
general interest to him, but could not enable him to retrieve those select
documents related to a specific subject, The literature often reflects horizon-
tal relationships between subjects and/or varying degrees of subject integra-
tion; thus, the logical insertion of the literature into a hierarchical scheme
becomes impossible. On the other hand, if the literature can be forced into
the scheme, the user is faced with an extremely complex problem of retrieval.
His proficiency in the subject area of interest would be useless unless he has
a complete knowledge of the classification scheme and the idiosyncrasies of
the classifiers,

Another limitation of the classification scheme under evaluation was
the proposed notation of six digits., By limiting the notation to six digits, the
scheme is limited to 999, 999 classes., Since the first three digits were al-
ready designated, the scheme was limited to 999 classes, Considering the
specificity of the material to be classified and the desire for an expandable
system, 999,999 classes would not be sufficient,

To corroborate further these assertions about the classification sys-
tem, reference was made to an excerpt from Classifying and Indexing for the
Special Library by Saul Herner and R, S. Meyer.> This article describes
seven basic requirements which must be met in the custom design of classi-
fication and index systems, The basic requirements are: 1) The subject
c lasses and the terms used to define these classes must be directly reflective
of the viewpoints and language of the users, 2) The system must reflect the
actual literature to be organized as well as the actual purposes for which this
literature is used, 3) All classes and descriptive terms must be mutually ex-
clusive in their content and meanings, True mutual exclusiveness is a diffi-
cult, if not impossible, thing to obtain in nature, but, in a system designed
for a specific population and a specific body of literature, it can be accom-
plished by means of delimiting labels which define clearly the scope and con-
tent of each class and descriptive term. 4) The number of documents within
classes must be approximately equal and of such magnitude as to permit
ready perusal. 5) The system must be readily and logically expandable to




permit the asgsimilation of new documents and new subjectg, 6) The notation
used to identify classes must be constant in its number of characters and
otherwise simple to transmit and recognize, 7) The classification must be
constructed by means of groupings of like subjects and any hierarchical re-
lationships designed into the system must reflect the intellectual habits and
preferences of the users rather than any philosphic laws of nature. Each of
these requirements was considered and logically applied to the classification
system proposed for CDIC,

The first criterion established by Herner is that the subject classes
and terms used to define these classes muat be directly reflective of the view-
points and language of the users. Since the area of control-display includes
paychologists, electronic engineers, aeronautical engineers, mechanical engi-
neers, human factors engineers, instrument designers and perhaps other dig-
ciplines, it becomes apparent that a finite set of classification units which
would satisfy the requirements of people of such varied backgrounds would be
almost impossible to achieve, This perhaps is the primary obstacle to the
immediate use of the proposed classification system for CDIC.

The second condition set forth by Herner and Meyer atates that the
sys tem must reflect the actual literature to be organized as well as the pur-
pose for which this literature is used. A major problem in satisfying this
condition is that the actual literature to be organized is not necesgarily re-
lated to the purposes for which this literature is to be used. Literature
generated by design engineers might be of interest or importance to the psy-
chologist or the human factors engineer. It is therefore necessary that the
disciplines involved in both the generation and recall of the data bank. This
requirement precludes the use of a classification system and almost suggests
the coordinate indexing system,

The third criterion is that all classes and descriptive terms must be
mutually exclusive in their content and meanings., True mutual exclusiveness
ig a difficult if not impossibie thing te obtain in nature, but in a system de-
signed for a specific population of users and a specific body of literature, it
can be accomplished by means of delimiting labels which define clearly the
scope and content of each class and descriptive term. In the case of CDIC
the population of users is not specific nor is the body of literature. This
criterion might be met for amall segments of CDIC independently but could
not be consolidated easily nor could expansion be readily obtained, This is
due in large part to the inability to give universal definitions to terms used
by the various disciplines involved in the use of CDIC.

The authors also state that the number of documents within classes
must be approximately equal and of such magnitude as to permit ready per-
usal, This is perhaps a minor objection to the establishment of a classifica-
tion system for CDIC. However, it must be remembered that the present
state of the art does not dictate the expansion directions nor the magnitude



of the directions, so that the size of the classes as established might become
very unequal in the near future, so provision would necessarily have to be
made to re-define classes,

The fifth required characteristic is that the system must be readily
and logically expandable to permit the assimilation of new documents and new
subjects. The proposed classification system was designed to incorporate
the entire universe of a class at a particular level, Endeavors to expand this
classification system into the area of control-display devices was unsuccess-
ful because there simply were not enough character positions to allow the
depth or specificity required to make the classification system useful, Pro-
vision was not made nor can it readily be made for the level of classification
necessary to make relevant documenta easily available to the user needing
information,

The sixth condition is that the notation used to identify classes must
be constant in its number of characters and otherwise simple to transmit and
recognize, The notation proposed is simple enough, but it is totally inadequate
for classifying to the depth that would be desirable for retrieving specific in~
formation, Extending the notation system would result in a loss of this simpli-
city and it would necessarily become increasingly difficult to transmit and
recognize.

The seventh condition is that a classification must be constructed by
means of grouping of like subjects. Any hierarchical relationships designed
into the system must reflect the intellectual habits and preferences of the
users rather than any philosophic laws of nature. Groupings in CDIC could
certainly be made according to subjects., However, hierarchical relationships
could not reflect the intellectual habits or perferences of the user to a very
logical standpoint. The users of this library constitute several different dis-
ciplines and therefore they have a variety of intellectual habits and prefer-
ences for organization. To satisfy one group of users would mean to ignore
another,

In developing a document retrieval scheme for control-display the user
requirements are of prime importance because, as was stated previously,
their backgrounds are made up of several different disciplines. The hierarchi-
cal classification system proposed could not meet this need. A review of the
literature was made to investigate other methoda of document retrieval. One
such method was alphabetical subject indexing. This method utilizes a word
or words in the title that adequately express the subject of the material being
indexed, and then arranges these words alphabetically. But, 'according to
users, alphabetically arranged subject headings or titles are most convenient
for those who can precisely name the subject of search, using the same termi-
nology as the system. However, learning the system is a difficult task, and
for those who do not know the general subject or what to learn, it is imposs-
ible, Subject headings are often very general because it is uneconomic to
maintain a subject heading for every item',



"An alphabetical subject index separates references to related sub-
jects and even to the same subject and brings together entirely unconnected
topics. The idea of the alphabetical arrangement of subjects 18 quite incom-
patible with the conception of their classification. The number of possible
arrangements of words, that might be chosen to express each of the ideas to
be indexed, is so enormous, that it becomes imperative to use only a care-
fully chosen selection of subject headings. Alphabetical subject indexes are
constructed on a carefully selected series of subject headings, combined
with an elaborate system of cross-references, which amount, together, to a
concealed classification, This concealed claasification is before the bibli-
ographer (indexer) in making each new entry. It is withheld from the enquir-
er (user), who is compelled patiently to piece it together as he laboriously
digs out the hidden information", 3 "Thus for alphabetical systems {whether
or not hierarchy was also employed), cross-referencing between terms (e, g.,
""'see', ''see also'') became essential, The probability of finding relevant
terms was, to a large extent, a function of the ingenuity of the user",

The most used method indicated in the literature for classification
of information is some form of coordinate indexing., Coordinate indexing
offers a number of features which make this scheme particularly attractive
for use with control-display information., With coordinate indexing, the
terms ''can be assigned rapidly and liberally so that the searcher (user} can
approach the coordinate index from any point of view and will not fail to find
the information because his form of expression differs from that used by the

indexer', 4

Coordinate indexing, as applied in this report, may be defined as "a
method of analyzing and describing items of information so that retrieval is
performed by the logical operationa of the product, sum, and complement on
the codes in the store’, & "Basically an extremely simple scheme, it (coordi-
nate indexing) was developed in an attempt to answer one of the principal dif-
ficulties in traditional subject heading catalogs and classification schedules,
In particular, with these traditional tools, while it i8 theoretically possible
to include entries for each permutation of a combination of fundamental sub-
jects, it is economically impractical to do so. In view of this a library will
make a choice among the possible permutations to accommodate the usage
which appears most likely, Coordinate indexing is intended to bypass this
difficulty by providing a method of coordinating concepts as a combination
rather than a permutation. With respect to the choice of terms, it must be
recognized that the initial aim in developing coordinate indexing is to elimi-
nate any precoordination of concepts such as is represented by a traditional
subject heading',

An important tool which is used in conjunction with coordinate index
systems is a thesaurus, The thesaurus serves several functions. It guides
the indexer in the selection of appropriate indexing terms, it provides a de-
gree of control on the system vocabulary, it guides the person searching the



system in selecting active index/retrieval terms, More generally it indicates
the scope of the coordinate index system. A thesaurus for a system dealing
with the subject area of ferrous metals would have much different and more
specific terms than a thesaurus for a system dealing with materials informa-
tion.

In developing a thesaurus as a vocabulary control of terms, several
items should be kept in mind. (a) "Let the documents themselves generate
their own uniterms. Weed this list carefully, combining synonyms. The rate
of adding terms falls off very rapidly, even in highly varied subject matter,
{(b) 'Bound' terms almost inevitably free themselves sooner or later and the
intermediate step serves only to make extra work, Multiple words, however,
should be used for exact description of concepts, whenever the idea is express-
ed as a unit. (c) Use see and see also references on the headings of uniterm
cards, No other satisfactory solution for problems of near synonyms, for
synonyms-in~some-meanings of words, and for all the other perplexities born
of the fact that uniterm coordinate indexing uses the living fabric of language
for its base", 12

The information retrieval thesaurus generally has several character-
istics: '"(a) It lists vocabulary terms authorized for use in the system, (b} it
exhibits relationships among these terms -~ relationships such as synonymy
or hierarchy, and also relationships which may indicate synonymy or hier-
archy from some points-of-view but not generally, and (c) it defines the vo-
cabulary terms to the extent required. The functions of an information re-
trieval thesaurus are {a) to permit indexers of documents containing valuable
technical information to index (i, e., describe) more fully, and at different
levels of generality and from many technical points-of-view, the information
contained in documents and (b) to permit searchers for information to phrase
inquiries appropriate to the scope and degree of their immediate interests -
inquiries employing all terms of the retrieval vocabulary which have appro-
priate meaning and specificity, "

False coordinations of "noise' can be kept to a minimum by: (a) 'the
more specific the subject field being cataloged {indexed) the tighter is the in-
formation control gained; (b} the more specific the uniterming the fewer the
false hits created; (c) skillful uniterming is a logical fractioning process, not
a mere slicing of a document's title into separate words -- this is true in the
exact sciences; (d) whenever the man-hites-dog difficulty can be foreseen by
the cataloger {indexer), the addition of a2 simple delta sign ( A ) after the in-
dex word will signal the user which is the correct reading. "2 1False coordi-
nations never cause the loss of information but can only produce additional
material which may or may not be of interest, In any case, the error is on
the side of providing too much rather than too little, We are familar with
some of the dire warnings issued about the incidence of these false coordina-
tions; however, we refuse to be dismayed by these reports since our experi-
ence does not bear out their predictions, "



Regarding coordinate indexing systems, the following characteristics
are advantageous: (a) "The uniterms can be coordinated to provide varying
degrees of specificity to the searcher';S (b) The system can be automated
easily; (c) On retrieval the system can be entered by generic and specific ac-
ceas points; (d) Indexing in depth can be accomplished; (e) Coordinate index-
ing ""does not require distortion of the document to fit arbitrarily selected
headings”;7 {f) "The small aize of the file compared to the size of the docu~
ment collection as the collection grows larger; (g} Searching itself is simgli-
fied; (h) I is flexible and adjustable to particular needs and conditions, il

Some of the characteristics of coordinate indexing that are disadvant-
ageous are: {a) It deals more with specific terms than those of a general sub-
ject; (b) It has a tendency to result in false coordinations or noise; (c) Search-
ing provides document numbers only and requires the user to examine all
documents whose acceas numbers were retrieved by the search,

Reaction from users of coordinate indexing systems has been favor-
able, The users enjoy using the systems as stated in Sanford's!2 and Mines'8
discussion of uniterm coordinate indexing.

I11, ESTABLISHMENT OF THE MODEL COORDINATE INDEX SYSTEM

The present investigators proposed that a coordinate indexing method
of providing a means of document retrieval for CDIC be established. The
same philosophy outlined in the introduction was to be followed in evaluating
the proposed coordinate index system; that is, evaluation parameters were
to be quantified according to classical experimental techniques for a model
which would simulate conditions of use of the system. The concept of coor-
dinate indexing was evaluated rather than specific manipulation techniques,
A manual retrieval tool was used in the experimental testing of the system,
but the use of a manual system certailnly does not at all preclude the use of
advanced computer techniques for some future system for CDIC.

It was decided that the documents in CDIC on the subject of control-
display for V/STOL aircraft would serve as a basis for establishing a model
coordinate index system for document retrieval. 106 CDIC documents were
selected for the model system, These documents were identified by their
CDIC access numbers, The documents were indexed by "free indexing'l,
that is, keywords or index terms were selected without reference to a thesaur-
us or other guide. Usually the author's terminology was maintained in the in-
dexing as much as possible, Indexing was done from the abstracts only, ex-
cept in those few cases where the abstract provided so little information that
reference had to be made to the document itself. The indexing was reviewed
by at least two individuals besides the original indexer for completeness,



accuracy and means of expression. After the abstracts had been indexed and
the index cards reviewed, the terms on the index cards were keypunched along
with the 2ccess numbers, sorted and printed in alphabetical order,

Review of this list indicated that many of the terms would be suitable
as index terms, However, some terms would not be good index terms., For
instance, the terma NEW YORK AREA appeared in reference to air traffic con-
trol problems in New York City airports., If one were to accept this as an in-
dex term, it would be just as logical to accept CHICAGO AREA, PARIS AREA,
BERLIN AREA, etc., and the proliferation of terminology could go on endlessly.
The major concept involved is the air traffic control problem in a densely popu-
lated area. Consideration of this concept led to the index termn METROPOLI-~
TAN AREA which could be applied to any such situation., There were instances
in which there was more than one term to express the same concept, e.g.,
VTOL, VTOL AIRCRAFT, and VERTICAL TAKE OFF AND LANDING AIR-
CRAFT were all applied to the same concept, Additionally, there were minor
difficulties of both singular and plural form being used, spelling inconsisten-
cies, etc, Further, no provision had been made at this point for hierarchical
relationships. If one were to select AIRCRAFT as a retrieval term, he would
want all types of aircraft in the system including VTOL AIRCRAFT, MILITARY
AIRCRAFT, JET AIRCRAFT, etc, In the absence of a hierarchical relation-
ship provision, he would have to look under all the specific classes of aircraft
to be sure he got all aircraft in the system,

To provide an adequate model systemn, it was decided that every term
on the liat should be reviewed with the thought of its acceptability as an index
term,  its relationship to other index terms, and its hierarchical relationships.
If the term were not to be accepted as such, reference to the appropriate in-
dex term(s) should be made. In other words, a thesaurus was to be generated
from the list of index terms obtained from free indexing of the abstracts,

The list of terms was first reviewed without reference to the abstracts
of documents, Each term was reviewed as indicated above, The thesaurus

symbols used are as follows:

1, AS - Also See. This indicates a near synonomous relationship be-
tween the terms and strongly suggests consideration of the other term,

VTOL AIRCRAFT
AS V/STOL AIRCRAFT

2. BT - Broader Term., This indicates a higher order class term
which includes the term under consideration.

FLIGHT INSTRUMENTS

BT INSTRUMENTS

10



3, NT - Narrower Term. This is the converse of BT and indicates
a lower order term which {8 included in the term under consideration.

FLIGHT INSTRUMENTS
NT ALTIMETERS

4. RT - Related Term. This indicated an unspecified degree of re-
lationship between the conaidered term and the other term(s). Its
primary purpose is to alert one to the existence of the other term(s)
which might be considered in addition to or instead of the term looked

up.
FLIGHT REPORTS

RT FLIGHT DATA

5. Reference Terms, These 'termas' indicate the index term(s) to
be used to express the concept suggested by the reference term,

FLIGHT OPTIMIZATION * FLIGHT AND OPTIMIZATION *

A flow chart representing the processes undergone by each and every term is
shown in Figure 1.

By this process each index term generated from free indexing of ab-
stracts was converted into accepted index terms, or active terms, All the
thesaurical relationships of the se terms were provided, and reference terms
were created as necessary, The treatment undergone by each term was re-
corded on cards so these cards could be manipulated readily.

From the cards several model system components were assembled.
The first component was a sequential listing of all the active index terms which
was called the vocabulary or master word list. The second element was a list
which indicated the hierarchical relationships of terms, This list contained
all index terms which were related hierarchically to broader index terms,
For instance, the term ALTIMETERS was shown as belonging to the first
order broader class FLIGHT INSTRUMENTS and to the second order broader
class INSTRUMENTS. Similarly the term FLIGHT INSTRUMENTS was shown
to belong to the first order broader class INSTRUMENTS, This list was call-
ed the generic list. The third part was a listing of all the information on the
cards and was called the thesaurus. A fourth component was a listing of all
reference terms which showed those concepts which were expressed in active
vocabulary rather than being maintained as active index terms themselves,
e.g., FLIGHT OPTIMIZATION * FLIGHT AND OPTIMIZATION *,

11
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Computer programs had already been established for manipulating the
termse, The model system components were compiled by assigning appropri-
ate term numbers to the index terms and reference terms and operating the
computer programsg., The term numbers were assigned such that the terms
would fall in proper alphabetic sequence, These numbers have no particular
significance except as a means for allowing the digital computer to perform
the desired manipulations. The programs operate much more efficiently with
numbers than with English terminoclogy, The components described in the pre-
ceding paragraph were compiled on computer tape and produced as computer
print-out. The master word list and the thesaurus are presented in Appendix
III, It should be emphasized that all these items were derived from free index-
ing of a limited number of control-display documents and they do not in any
way purport to represent complete coverage of the area of control-display.

The treatment of terminology is necessary but not sufficient for actual
retrieval of documents, To provide retrieval of documents a tool called the
posting index was prepared, The posting index is a listing of the master word
list or vocabulary with the access numbers listed under the terms in ascending
numerical order within columns, each column representing the terminal digits
0-9, A portion of the posting index is presented in Appendix IV, To under-
stand the mechanism by wh ich documents are indexed and added to the system,
it should prove helpful to follow a hypothetical example. Assume that Docu-
ment #25 (hypothetical) was indexed by the terms VTOL AIRCRAFT, FLIGHT
INSTRUMENTS, and CONTROL CHARACTERISTICS. This indexing would be
keypunched into the proper format and run through the appropriate program
to add these items to the posting index.

The document number should appear under the three index terms in
the posting index., The entries in the posting index would appear as shown
in Figure 2. The documents should also appear under all the appropriate
higher order generic or hierarchical terms, Thus Document #25 should also
be listed under AIRCRAF'T (a higher order term which includes VTOL AIR-
CRAFT as well as other types of aircraft); it should appear under INSTRU-
MENTS (a higher order term which includes FLIGHT INSTRUMENTS as well
as other types of instruments), A computer program based on the generic
list described previously assures the inclusion of this access number under
the appropriate higher order generic terms as well as under the actual index
term keypunched originally, Thus, if a person were to look in the posting
index under AIRCRAFT, he would then find Document #25 listed in its proper
location {(correct numeric position in the column representing terminal digit 5).
Likewise it would appear under INSTRUMENTS,

In the searching of the hypothetical posting index for documents relat-
ing to control characteristics in conjunction with flight instruments for VI'OL
aircraft it can be seen that Document #25 appears under each of these terms
and would therefore be retrieved using the following search strategy: AND -
CONTROL CHARACTERISTICS: AND-FLIGHT INSTRUMENTS; AND-VTOL

13
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AIRCRAFT. The AND refers to the boolean logic element from AND, OR,
NOT logic possibilities, Each AND represents a coordination, The search
strategy requires that all documents which contain all three terms be retriev-
ed, Furthermore, other documents appear under each of these terms, in
particular, 12,17, 18 and 39, and it would be expected that these documents
also should contain information on contrel characteristics and flight instru-
ments of VIOL aircraft, I is from this search technique that coordinate in-
dexing derives its name, The terms (now serving as retrieval terms) are
coordinated, and the retrieved documents should relate to the coordinated
terms,

It was indicated previously that the thesaurus, posting index, master
word list, and generic list had all been generated from the list of free index
terms without reference to the abstracts or documents, There were some
terms which could not be resolved as was indicated in Fig, 1. A final review
of the original index cards with reference to the abstracts and the now avail-
able thesaurus was made, Supplementary indexing was performed and here-
tofore unresolved terms were resolved. Modifications were made in the sys-
tem as requii'ed. New active terms were added, many additional reference
term items were included, and new AS, BT, NT, RT entries were made in
the thesaurus and generic list as appropriate, These modifications and the
final supplemental indexing were keypunched, and the computer tapes were
updated and final verslons of all the model retrieval system elements were
printed.

IV, EXPERIMENTAL TESTING OF THE MODEL COORDINATE INDEX
SYSTEM

Introduction

Most of the evaluations of coordinate indexing systems have been theo~
retical in nature., However, the need for empirical studies on user variables
has been stressed in the literature, Several empirical evaluations have been
undertaken, e.g., Sinnett {1963), 13 van Oot, et al, (1966}, 14 Montague (1964).9
Montague compared a classification system with two coordinate indexing sys-
tems which applied to a common store of documents., Montague discovered
that the two coordinate indexing systems were superior to the classification
system in both relevance and recall.

In the present experiment, as in the other experiments assessing the
effectiveness of indexing systems, the concept of relevance is very important.
In terms of the retrieval task, the documents in the store may be arranged in
a paradigm regarding the relevance or non-relevance of a document and
whether or not it is retrieved,

15



The following paradigm may be employed:

Retrieved Not-retrieved
Relevant A B Entries in each
cell are the
Not Relevant C D number of
documents

From this paradigm a number of measures of the effectiveness of a
retrieval system may be derived., For example, the number of relevant docu-
ments retrieved (A) may be compared to the number of relevant documents not
retrieved (B) or to the total number of relevant documents (A+B), An indica-
tion of what may be called 'moise'" in the system may be derived from the
number of non-relevant documents retrieved (C).

However, it appears that the relevance of a document is not a com«
pletely static, reliable phenomenon., When users of the system are consider-
ed, relevance has a subjective component, Judgments of relevance by a par-
ticular user will vary from day to day. Several users may digagree on the
relevance of a particular document, There are indications that one of the
parameters determining relevance is the stage of a scientific research pro-
ject (Rees and Schultz 1966a, 10 Rees and Schultz 1966Db). 11 Concerning the
concept of relevance Rees states: "Relevance is therefore an unstable and
dynamic phenomenon which reflects subjective responses on the part of
individuals, "

The experiment was undertaken to evaluate the effectiveness of the
coordinate indexing system developed under the contract. Special emphasis
was placed on the role of user variables in determining the usability of the
system,

A model store consisting of 106 documents was available, Control-
display information for VIOL and V/STOL aircraft was the major area of
documentation under study. This small model store made it possible to judge
the relevance of every document in the store to a particular task and to use
the measure of relevance in the evaluation of the system,

Method
Several measures were used in this experiment to obtain quantitative
indices of user performance and acceptance of the system. These measures

were:

a. Request Time

16



The request time 18 the amount of time the user consumed between
the presentation of the task and the point at which access numbers
were retrieved which resulted in a request for those documents,

b. Recall

Recall is the ratio of number of relevant documents retrieved to the
total number of relevant documents available in the store,

Recall = A < 100 With reference to the paradigm,
A+ B A = No, of relevant documents
retrieved
B = No. of relevant documents
not retrieved
¢, General Relevance
Ceneral relevance ia the ratio of the number of relevant documents
retrieved to the total number of documents retrieved, (The measure
permits the determination of the ''noise' elicited by the coordinate
indexing system,)
General Relevance = A
—_— 1
A+ ¢ *100

Comparative Relevance = No, of retrieved docs. judged relevant by user

With reference to the paradigm.
A = No, of relevant documents retrieved
C = No, of non-relevant documents retrieved

d. Comparative Relevance

Comparative relevance is the ratio of the numb er of ''relevant docu-
ments retrieved, where ""relevant' refers to the user's a posteriori
estimate of the documents, to the number of relevant documents as

judged by a panel experts,

No. of retrieved docs. judged relevant by panel

e, Subjective Relevance

x 100

Subjective Relevance is the ratic of the number of retrieved documents
judged relevant by the user to the total number of documents retrieved.

Subject Relevance = No. of documents judged relevant by user

No., of documents retrieved

17



The subjective component of relevance was evaluated in this experi-
ment by requiring each user to judge the relevance and non-relevance
of each retrieved document to a particular task, Then comparisons
were made with judgments of relevance by a panel of experts,

f. Number of Concepts

The number of concepts coordinated or searched for each task was
recorded. This quantity only indicates the range of concepts sampled
for each task but does not reflect the individual logical search stragegy
employed by the user.

g. Learning

Improvement in all the parameters under study as a function of ex-
posure to the sequence of tasks was a measure of learning,

Another user variable studied was the professional type. Two profes-
sional types were included: psychologists and engineers. (The names, oc-
cupation, and place of employment of each subject are listed in Appendix V.)
All but one of the subjects were familiar with control-display data and were
representative of individuals who would actually use the coordinate indexing
system,

The user variable of instructional level provided was also investigated.
(The instructions are presented in Appendix VI). Three levels of instructions
were employed. The levels were representative of increasing degree of detail
as to the manner in which the greatest number of relevant documents could be
obtained. This user variable was particularly pertinent in this experiment
because the users were totally unfamiliar with the indexing system. Accord-
ingly, it was necessary to evaluate the influence of different types of instruc-
tion., Most studies have utilized experienced technicians to retrieve the docu~
ments, By experienced technicians one refers to individuals who are thoroughly
familiar with anindexing system and who are familiar with developing the
search strategied, In our case, each user developed his own search strategy
without prior experience and retrieved the documents, The search strategy
wasg subject to assessment by the experimenter,

Also, this experiment was conducted in the actual working environ-
ment under the usual working conditions.

Procedure

Pretesting of Model

18



With the establishment and application of the model coordinate index
system, the experimental testing of the model system required consideration,
It was desired to quantify the experimental aspect of the systemn as much as
possible. Prior to quantification, it was necessary to identify and define
those independent and deperdent variables which would be used as measures
of system effectiveness. A concomitant consideration was to simulate con-
ditions of use of the model system to the actual working conditions.

It was determined that the best way to identify variables and simultane-
ougly to simulate realistic uge conditions would be to run a pilot study in which
several subjects naive to the model retrieval system would be taught to use the
system with verbal instructions and then would use the system to retrieve docu-
ments to provide information for a retrieval task, In these preliminary studies,
the subjects were permitted to interact verbally with the instructor to clarify
pointa which were unclear, The instructor was the same individual who had
been responsible for setting up the model coordinate index system, During
the study, observers were on hand to give due consideration to the variables
which might be identified and measured, The subjects used in the pre-testing
phase consisted of two psychologists and an engineer, all of whom were well-
versed in the area of control-display. One engineer and one psychologist
served as joint subjects in one session, The pretesting sessions were tape
recorded,

The subjects were firat given a briefing on the two major tools requir-
ed for actual retrieval, namely, the thesaurus and the posting index. After
a description of these elements, the actual use of the thesaurus to formulate
search strategy and the manipulation of the posting indexes to effect CDIC
document access number retrieval were explained, Spontaneous questions
from the subjects were answered., When the subject felt reasonably confident
in understanding the system, he was presented a retrieval task which necessi-
tated the use of the thesaurus and posting index to retrieve CDIC document
access numbers. Questions which arose during the retrieval operations were
answered. Some of the questions posed indicated that there were points from
the preliminary explanation which were not really clearly unde#stood, Each
subject formulated a search strategy with assistance from the instructor as
required, and the search strategy was carried out using the posting indexes
to retrieve the CDIC document access numbers,

Once the CDIC document access numbers had been retrieved, the act-
ual CDIC documents themselves were obtained and provided to the subject for
his perusal. He was asked to determine relevance of each document as it
related to the retrieval task at hand assuming that he was to use the retrieval
documents as a basis for writing a research report on the subject indicated
by the retrieval task, The subject was asked to comment on how the docu-~
ment might be used for the task, Did the document contain information and/or
data itself? Would the subject use the bibliography as a guide for further
searching? Was the abstract alone useful ?
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After the documents had been retrieved and reviewed, the subjects'
attitudes and reactions towards the model coordinate index system were ex-
plored qualitatively by round table discussion between the subject, instructor
and observers, The subjects' suggestions about the model system itself and
about the experimental technique to be used in evaluating the system were
actively solicited, A number of excellent ideas evolved from these discus~
sions,

The pre~testing of the model coordinate index system was of inestim-
able value in providing information for the subsequent establishment of the
actual experimental testing program which is deascribed in the following sec~
tion. Analysis of the tape recordings of the sessions proved to be extremely
helpful in assessing their value and in providing a solid basis for structuring
the experimental program,

Experimental Testing of the Model System

Each user was provided with a Thesaurus two identical copies of the
posting index (see Appendix III) and paper for recording search strategy and
CDIC document accession numbers,

The experimental directions were read to the user by E and then hand-
ed to him for further study, if necessary. The experimental directions are
presented in Appendix VIL

Next, the user was provided with the appropriate set of instructions
concerning the details of the operation of the coordinate indexing retrieval
system and a task to perform. Request time was recorded, i,e., the time
intervening between the presentation of inatructions and task until the user
requested specific documents, No additional clues or suggestions were pro-
vided the user on the operation of the system other than those provided in
the instructions,

During the experiment, the user coordinated terms manually using the
two posting indexes. Later on, the indexing retrieval system could be placed
on a computer., Therefore, it can be estimated that the request time must be
influenced by the fact that the user had to establish visually the references in
the system,

The secretary at the CDIC document room retrieved requested docu-
ments from the files, Then the user judged the relevance of each document
to the task in terms of using thern to prepare a technical report., The evalua~
tion of documents by the user was realistic inasmuch as the individual's evalu-
ating procedure represented exactly what a user would do in judging the rele-
vance of a decument in the actual situation,
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Each user was exposed to three tasks (in the form of written questions)
sequentially. The questions were established after an examination of all the
documents to insure that there would be some relevant documents in the store.
The tasks were judged as typical of those commonly encountered at CDIC,
(The tasks are presented in Appendix VIII). E attempted to determine changes
in user performance as a function of exposure to the sequential tasks,

No time limits were imposed for the completion of each task, Only
one user required more than one afternoon to complete the experiment,

Two professional types were studied: psychologists and engineers,
Only one user, an electrical engineer, was unfamiliar with the subject mat-
ter, All the other subjects were knowledgeable in the area of control-display.

At the conclusion of the experiment, protocols were recorded, Each
user was questioned concerning the acceptibility of the coordinate indexing
system and any suggestions for improving the systemm. Each experimental
session was tape recorded in its entirety,

Absolute judgments of the relevance of documents to the tasks were
made by a panel consisting of 2 professional psychologists. Each judge had
had considerable experience in the control-display area. (The judges are
listed in Appendix IX), All 106 documents in the store were evaluated with
respect to each task. The tasks were considered independently, i.e., all
documents were evaluated with respect to one task and then evaluated with
respect to the next task, During the first phase, each judge worked independ-
ently, Then the judges met to reconcile any differences in their judgments
of relevance,

Experimental Design

The schematic form of the design is presented in Figure 3. Statistical
analyses suggested by Winer (1962}]‘6 were employed,

A 3-~way analysis of variance was used:

a. Three levels of instruction-differing in detail.
b, Two professional levels-psychologiats and engineers,
¢. Three sessions-sequentially implemented,

The number of subjects used was 12: 6 psychologists and 6 engineers,

Three tasks in the form written questions were used, The questions
as such were presented in a counterbalanced order, With 3 questions there
were 8ix possible orders in which they could be presented to the subject.
Since there were 12 subjects, each order could be presented twice., Orders
were randomly assigned to subjects,
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In addition, a one-way analysis of variance was computed for the in-
dividual tasks, These results are considered only suggestive as to perfor-
mance on the individual tasks,

Results
The raw data and computed data are presented in Appendix X,
Request Time

The analysis of variance for request time is presented in Table 2,
Interaction between levels of instructions and professional levels was signifi-
cant, F(2,6)=7.71, P ,05, Also, the main effects for S were very signifi-
cant, F(2, 12)=45,21, P< .01, The third order interaction IPS was signifi-
cant, ¥(4, 12)=4.57, P< .05,

The Studentized Range Statistic was computed between the means for
S. The mean for Session 1 was significantly different from the means for
Sessions 2 and 3, P< .01,

The S means are plotted in Fig, 4. A test for trend indicated a signifi-
cant quadratic trend, P  .0l, Request time decreases rapidly as a function
of sessions., In the figure, a quadratic curve has been fitted to the data. The
equation for the curve 18 listed on the figure.

The IP interaction profile is presented in Fig, 5, The mean request
time for psychologists and engineers is plotted as a function of levels of in-
struction. Instruction X is the least detailed and Instruction Z the most de-
tailed instructions, The Studentized Range Statistic indicated that the mean
for the engineers on Instruction Z was significantly different, P < .05 from
all the other means, No other significant differences were found.

Analysis of variance of request times for questions is presented in
Table 3. No significant difference between the request times for questions
was obtained,

Numbezr of Concepts Searched

An analysis of variance of the number of concepts searched is presented
in Table 4. The main effect for professional level is significant, F(Ll. 6)=26. 26,
P < .01, Psychologists employ more concepts than engineers. The IP inter-
action was also significant, F(2,6)=16,19, P < .01,

The analysis of variance for number of concepts searched on the ques-

tions is presented in Table 5. No significant differences between the number
of concepts searched on the 3 questions was obtained.
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Table 2
Analysis of Variance of Request Times

Source of Variation S df MS F
Eetween subjects 15123524, 22 11 I ' 1' -
I (level of Inst.) 2345950. 05 2 1172975.02 . 1.97
P (Professional) 11236. 00 1 11236.00 | ~a--
IP 9191995. 17 2 | 4595997.58 . 7.71%
Subj. w groups 3574343, 00 6 595723.83
(error between) i ! i
I
| |
Vithin Subjects 49795303, 00 2t eeeeecee-- e
S (sessions) . 33801724. 39 r 15$00352.20 45, 21%%
15 | 4290274, 78 4 1072568.70  2.87
PS ! 306188, 16 2 153094. 08  ----
IPS it 6825674, 67 4 1706418.67 . 4.57%
Sx subj. w. groups 4435446, 00 12 373787.17
(error within) ‘
t | |
& L 05 i 5 |
*P< .01 g =
Table 3;: Analysis of Variance of Pequest Times for Questions
Source of Variaticon S35 di MS F
Between People 15123524, 22 11 ?
Within People ! 49709338, 00 24 r
Questions 1067444, 22 2 | s43722 t1l | ...
Residual 42511863, 73 22 1 2209630.17 |
Total . 64332332, 22 35 | i
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Table 41 Analysis of Variance of the Number of Ccncepts Searched

Scurce SS af MS ¥
Betweren subjects ’ 151.23 5 i

I (Iastructions) 26 06 i 2 | 13,03 " 4.69

P ({professional category) 28 45 b 2845 26. 26%%
IP 20.05 2 45. 92 16, 1G*%
Subj. w groups 16 67 6 | 2.78

forror between) I

Vithin Subjects 223.33 24

S (sessicns) 256.73 2 13.36 : 1.26
IS 15.27 4 3.82 o
B3 26.71 2 13.35 1.26
IPS 27.29 4 6.82 -———
Sx subj. w. grouns 127 33 iz 10 61

{arror with:a

=P L 01

Table 5: Araiysis of Variance of Numbers of Concepts Scarched for Questions

Scurce SS df MS r
Between People 161.23 i1

Within People ! 223.33 24 |

Questions ‘ 16.89 2 8. 44 [ -———
Residual 205. 44 22 $.38 i

Total | 384.54 35 ;

Table 6: Analysis of Variance ¢f Arcsin Recall Scores

Source .53 df MS ¥
Between subjects 1.7840 il P j
I (Instructions) 4216 : 2 . 21908 i 1.82
P (Professional category) 2175 ', 1 L2175 1.5%
1P 3113 l 2 1555 : 1.12
~Subj w grcups 8342 6 . 1350 "
{¢rrar between) ]
i

VWithin subjecis

2.4233 ' 24 ;
S(sessions) ’ 4471 2 L 2236 1. 74
IS 3732 v e533 .72
Ps Q227 2 ' 011 -
Irs 3T4H3 ; Yivod -
Sx subj w groups. : I 2423 ; 12 C12aT .
{error betweean) ? l i
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Recall

The analysis of variance for recall scores is presented in Table 6.
The recall scores have been transformed to arcsin scores to stabilize the
variances., No statistically significant effects were obtained. The grand
mean recall was 14, 61,

In Table 7, the analysis of variance of arcsin recall scores for ques-
tions is presented, No statistically significant effect was obtained.

General Relevance

The analysis of variance for general relevance scores is presented in
Table 8, The general relevance scores were transformed to arcsin scores fto
stabilize the variances, No statistically significant effects were obtained.
The grand mean for general relevance was 52, 93,

The analysis of variance of arcsin general relevance scores for ques-
tions is presented in Table 9. No statistically significant difference between
the quesations was obtained.

Comparative Relevance

In Table 10, the analyais of variance of comparative relevance scores
is presented, No significant F-ratiog were obtained, The grand mean for
the comparative relevance scores was 120, 24,

Table 11 containe the analysis of variance of comparative relevance

scores for questions. No statistically significant effect was obtained. One
of the difficulties inherent in the comparative relevance concept is that the
comparison is based on the number of documents in the retrieved sample judg-
ed relevant by the user and the panel. There is no indication in this score as
to whether the users and panel agree in judgments upon the same documents,
To measure this agreement correlations were made between the judgments.
The results are presented in Table 19, In every case there was a significant

correlation. Psychologists showed greater agreement with the panel than
did the engineers, The combined agreement of users and panel on all ques-
tions was , 38,

Subjective Relevance

The analysis of variance for subjective relevance scores are present.-
ed in Table 12, Levels of instruction were significant, F(2, 6)=5,73, P < .05,
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Table 7: Analysis of Variance of Arcsin Recall Scores for Questions

Source SS df MS F
EBetween People 1.7846 11
V/ ithin People 2. 4638 24
Questions L1312 2 . 0656 ceee
Residual i 2.3326 22 . 1062
Total 4.2484 35
Tabie 8: fnalysis of Variance of Arcsin General Relevance Scores
Source 58 df MS F
Eetween Sabjects 8.5568 11
I (Instructions) 2.0643 2 1.0322 1.06
P (Professicnal category . 0349 1 .0349 —em-
IP .6124 2 .3062 —ee-
Subj. w. groups 5.8452 6 . 9742

{error batweea)
Within subjects 26,8856 24
S (sessions) 2.9513 2 1.4756 1.28
1S 1.1465 4 . 2866 -———
B3 . B454 2 .. 4227 -
irs 8.1461 4 2.0355 1.77
Sx sukj. w groups 13.7963 12 1.14%7

{error within)

Table 9: Analysis ¢f Varianze of Arcsin General Relevance Scores for Questions

Source 38 df M3 ¥
Between People 8.5568 i1

Within Peopie 26,8854 24

Chuestions €340 2 . 4670 -
Residual 25.¢516 22 1.17%6

Total ) 35.4424 35
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Table]0: Analysis of Variance of Comparative Relevance Scores

Source S3 df MS F
Between subjects 20,0552 11 l
I #nstructions) G.0339 2 4.5170 T 4. 38
P {Professional category . 0001 1 . 0001 1 -
IP 4,8780 2 2.436¢0 i 2.37
Subj. w groups 6.1832 6 1.0305 [
¥/ithin subjects 25.6361 24 !
S (sessions) L4324 2 L2162 ! -
1S 3.0186 4 . 7546 ' —r--
IP . 0292 2 . 0145 -e--
1IPS 4,1053 4 7 1,0263 ; -
Sx subj. w groups 18. 05306 12 . 1.5045

' |

{error Between)

Tabie 11: Analysis of Variance of Comparatives Relevance Sceres for Questions
Scurce S3 df _ MS F
Between Fzople 20,0952 11 ]' \
¥+ ithin People 25.6391 24 |
Questions 3.3198 2 1.55%9 | 1.64
lesidunl 22.3193 22 P 1.614¢% :
Total 45, 7343 35 } 1
Table 12: Analysis of Variance of Arcsin Subjective Relavance
Source of Variaticn 53 _ df S F
Eetween subjecis | 15.34S3 . 11
I (level of Inst, 4.9829 | 2 2. 4514 5.73%
P (Proiessionals) 2.8445 : 1 2. 3445 5.54%
1p 4.5114 1 2 2. 4387 5. 64%
Subj. w groups 2.6105 ' 6 . 4351
(error between) :
‘ |

Within subjects ' 14,7544 i 24
S (sessions) ‘ .G765 l 2 4958 1.19
IS 12006 4 3019 cee
o3 L2749 | 2 HHGA ————-
IF3 7. 53335 | A LTI 5 3.93%
S sub). w. grceuns EL20T I 12 ‘ T ;

{error within} | | & |

*P<. 05



The Studentized Range Statistic indicated that the mean subjective relevance
score for Instruction X was significantly different from the others, P < , 05,

Professional levels was also statistically significant, F{(1, 6)=6, 54,
P< .05, Psychologists display higher subjective relevance than engineers,

The IP interaction was significant, F(2, 6}=5.64, P< .05, The larg-
est subjective relevance was obtained by psychologists using Instruction X,

The IPS interactlon was also significant, F(4, 12)=3.93, P < .05,

The analysis of variance for the questions is presented in Table 13,
No significant results were obtained,

Correlations

Table 14 presents the correlations between some of the measures taken,
None of the Pearson Product-Moment r's were significant at the 5% level.

Range of Concepts Searched

Considering the 3 questions used, engineers and psychologists differed
in the range of concepts searched on each question. Also, the range of con-~
cepts searched for each question varied,

Table 15 contains the range of concepts searched by psychologists and
engineers for each question, Psychologists searched a greater range of con-
cepts on Questions A and C.

Table 16 contains the range of concepts searched for each question,
35 concepte were searched for Question C while only 16 concepts were search-
ed for Question A,

In Appendix XI Tables 23, 24, 25 contain the concepts searched under
each gquestion and the frequency of usage. The starred items indicate the con-

cepts actually named in the question,

Tables 26, 27, and 28 contain the concepts searched by the psycholo-
gists and the frequency of usage for each question,

Tables 29, 30, and 31 present the concepts searched by the engineers
and the frequency of usage for each question.
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Table 13: Analysis of Variance of Arcsin Subjective Relevance for Questions

Source Ss df MS ¥
Between People 15.3493 11

Within People 14, 7644 24

Questions . 5334 2 . 2667 -—--
Residual 14.2310 _22 . 6468

Total 30.1137 35

Table 14: Correlations Eetween Several Measured Variables

Variables L3 Significance
Recall va. General Relevance .02 not significant
No. c¢f Concapts Searched vs. General Relevance -, 04 not significant
No. of Concepts Searched vs. Recall .19 not significant

|

Table 15: Rangs of Concepts Searched for Each Duestion by Psychologist and Enginecers

Question Psychologist Engineers j
Range Range L

A 14 12 ;

B 15 is |

Cc ' 27 16 ‘

Table 16: Range of Concepts 3earched for Each Question

Quastion P.ange

A 16
B 21
C 35

Table 17: Mumber of Docwreats Judged Relevaad by the Judges and Amcunt of

Agr=eneat aud Disagreernants.

{Question ' Dececuments ia Conomen Deocumentsz noi in Common
cadge 1 Jadge 2
A 3 10 30
B _ 32 38 3
¢ : Y 7 21
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Panel Judgments

Two psychologiats who were experts in the area of control-display
rated the relevance of each document for each question,

During the first phase, each judge rated the documents independently
of the other, Table 17 contains the results of the judgments and compares
the performances of the judges, The numbers in the table refer to number of
documents judged relevant by each judge and the amount of agreement and
disagreement.

Chi square was computed for each question to determine whether there
was a significant agreement between judges on the documents. Also this co-
efficlent was computed to measure the degree of agreement, Table 18 con-
tains the results, For Question B and C there was a significant agreement
between the judges and the degree of agreement for Question B was =, 35,
and for Question C, =,26, For Question A, there was no statistically
significant agreement between the judges,

During the second phase, the judges conferred and reconciled their dis-
agreements on the relevancy of the documents, They concluded that 25 docu-
ments were relevant to Question A, 48 documents were relevant to Question B,
and 18 documents were relevant to Question C,

Efficiency of the System as Compared with Chance

Table 20 presents a comparison of the efficiency of the coordinate in-
dexing system with change expectancy. The performances on the 3 tasks have
been combined. The average number of relevant documents in the store was

30. 2 while the total number of documents in the store was 106,

The values in Table 20, may be referred to the following paradigm:

retrieved not retrieved
Relevant Hit Miss
Not-relevant Trash Pass

A Hit means that a relevant document is retrieved by the indexing sys-
tem., A Miss means that a relevant document has not been retrieved, Trash
refers to non-relevant documents which are retrieved and a Pass means that
2 non-relevant document has not been retrieved,
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Tabie 18: Test of the Agreement Between the Judges and the Degree of Agreement

Question Chi Square | Q
A .12 -, 03
13, 38%%* .35
6. G4%% . 26

Tabla 19: Agreement in Relevance Judgments Between the Users and the Panel

Correlated variables Chi Square 1))
Engineers and Panel 27, J45*xx% .31
Psychologists and Panel 34, T4%¥% .54
Cuestion A - users and Panel 5.61% .22
Question B - users and Panel 14, 56%%* .35
Question C - Users and FPanel 20, 74%%% .34
Combined Questions - usars and Panel 61, 208k .38
* P < .05

*4%xP <, 001

Table 20: Comparison of the Efficiency of the Coordinate Indexing Systern with
Chance Lxpectancy

Chance Cbserved
Probability of Recall .100 .14
Probability of a Hit . 285 . 529
Probability of a Miss . 900 . 854
Probability of Trash . 715 . 471
Probability of Pass LTL5 . 742
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In Table 20, adjustments have been made for the size of the retrieved
samples., These adjustments were necessary because recall is partly a func-
tion of the size of the retrieved sample, As a result, a ceiling is placed on
the maximum possible value for the recall scores, With a mean of 10, 6 docu-
ments retrieved, the highest posgsible value for the recall score if all retrieved
documents were relevant was 35, 1%, The observed recall score was 14, 6%
which is 41, 6% of the maximum possible value, The recall score could be in-
creased simply by increasing the sample size because more relevant docu-
ments could be included simply by chance. Of course, this procedure would
probably decrease the general relevance score., Consequently, both values
must be considered in the evaluation of a retrieval system,

The chance probabilities were computed by considering selections of
samples of 10, 6 documents from the store of random sampling, In other words,
the probabilities are the values to be expected if the user would simply random-
ly select a sample for the store without suing the indexing system.

By chance, the probability of recall is . 10 while the observed was . 146,
The probability of a hit using the system is , 529 while by chance the value is
only ,285. In addition the probability of a miss is somewhat smaller,

The probability of obtaining trash using the system is considerably re-

duced, The observed value is . 244 less than the chance value. Also the prob-
ability of a pass is somewhat greater,

Discussion

The purpose of the present experiment was to determine whether or not
the coordinate index system provides scientists and engineers who use control
display data with the ability to search the area of interest effectively, to select
relevant documents, and to do so quickly. Basically, two dimensions of the
problem of deriving a suitable coordinate index system were the major con-
cern of the present investigation., Namely, is the system acceptable to the
user, and secondly, at what level of effectiveness does the system provide for
the retrieval of relevant information? The present experiment provides data
on (1) the amount of time the user requires to understand the system and ask
for the document, {2) the power of the index system to elicit ideas about a tech-
nical task which could result in the retrieval of relevant documents, (3} the
relevance of the documents retrieved to the task, and (4) whether the index
system permitted improvement in performance of the user to select the docu-
ments relevant to his task,

Neither the psychologists nor the engineers who were to select docu-
ments relevant to the tasks presented them showed any significant differences
in their ability to understand the index system nor in the time required to
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understand the instructions and to retrieve the documents from the system,
To this extent, it can be argued that the index system as now constituted is
equally favorable to both engineers and pasychologists. In addition, the proto-
cols obtained from the subjects following the experimental sessions, with the
exception of one of the subjects tested, both professional groupse indicated
their approval of the index system. There i8 some reason to suppose, there-
fore, that the coordinate index system could and would be used by individuals
with different backgrounds in their day-to~day encounter with control display
problems,

The measures of Subjective Relevance and Comparative Relevance are
unique to this experiment. These measures provide a critical examination of
the concept of relevance which is central in the evaluation of an index system,

Subjective relevance is related to user satisfaction with and acceptance
of the system, GGeneral relevance involves a comparison with some absolute
judgment of relevance which may or may not agree with the user's own esti~
mate of relevance, Presumably, the higher the user'!'s estimate of the rele-
vance of the retrieved documents, the greater his satisfaction and tendency
to use the system,

Subjective relevance is probably related to many more factors than
general relevance which is based on absolute judgments by the panel,

The experiment provided the subject {user) with three levels of details
{instructions) as to how he could proceed to use the systermn, The relation of
instructions to subjective relevance is important because the degree of judg-
ment as to the relevance of the retrieved document can be considered as an
indirect measure of the acceptability of the system. The more documents the
user judged relevant, the more "useful', '"acceptable'' the system, The data
did indicate that generally the user estimated the documents that they selected
as being relevant more than those selected by the panel of judges. There
were differences, however, The least detailed level of instructions tended to
produce the highest subjective relevance for the psychologlsts,

The subjective relevance measure also provides some insights on the
effectiveness of the ordinary procedures by which the user usually judges the
relevance of retrieved documents. The panel probably devoted more time and
effort to determine relevance than the users. Judgments by the user were
more cursory, Also, the panel had a much larger field in which to make judg~
ments, The user was influenced only by the documents in the context of a
small sample while the panel reacted in the context of the entire store, In
this experiment, the useres judged 20% more documents as relevant in the
sample than the panel, One can make the assumption that the user's attitude
was favorable as to the capability of the system to provide them with relevant
information for their needs.
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Information was obtained on the reliability of relevance judgments,
Even the expert judges on the panel disagreed considerably on the relevancy
of documents in thelr first consideration of them,

The concept of comparative relevance provides a means of comparing
the users' judgments of relevance with the composite judgments of the panel
of experte. Comparative relevance does have the drawback that only the nums:
ber of documents judged relevant are considered and not whether the same
documents are judged relevant by both the panel and the users. This difficulty
was overcome by correlating the two sets of judgments.

When the results indicated by these measures are considered, it is in-
dicated that the use of the concept of relevance in evaluating the acceptability
and effectiveness of an index system is not an easy task, Evaluation experi-
ments must be very precise and accurate in the determination of relevance.
Also considerable experimentation should be devoted to a measurement of the
factors which influence relevance.

The efficiency of the index system was studied in respect to (1) the
facility with which the user understands and manipulates the system, (2) the
ability of the system to provide the user with concepts related to the task he
is to perform, (3) the number of relevant documents the index system pro-
vides the user,

The degree of understanding the structure of an index system is impor-
tant because of its relation to user browsing which permits flexibility in mani-
pulating the system by the user, and also, the extent of familiarity with the
system is conducive to acceptance and its use by the scientist and engineer,
For the present experiment the data do not show that instructions have had
very much effect on performance, but there were differences which are inter-
esting, although their significance need to be determined by further experi-
ments, The least detailed instructions produced the highest subjective rele-
vance score., It is difficult to interpret these findings, The more detailed in~
structions may have produced a more critical attitude in the users which
manifested itself when the relevance of the documents was judged., On the
other hand, the more elaborate search stratagem described in the more de-
tails instructions may have the user feel less confident in his ability to re-
trieve relevant documents by uging the index system. The effects of instruc-
tions agaln represent a complex matter. WNo overall statement can be made
concerning the superiority of one level of inatruction over the others, The
interaction of instructions with other variables must be considered, For
example, in terma of request time (the amount of time user 8cans index sys-
tem, identifies and asks for docurnents), the most detailed instructions are
decidedly inferior for the engineers as compared with other levels of instruc-
tion, Also, the medium detailed instructions are related to the number of
concepts that are elicited by the user. If a choice must be made between sets
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of instructions, the least detailed set would probably be the most satisfactory.
However, if the professional type is considered, the medium level or least
detailed level might be employed with psychologists and the least detailed for
engineers, These results point out the fallacies of some apriori assumptions
that are sometimes made about instructions. At first glance, it might appear
that the more detailed the instructions, the more effective. But the present
results do not support the assumption, In fact, the more detailed instructions
are the least efficient. As such, careful consideration should be given to the
construction of instructions for an indexing system. The instructions will not
only affect user performance but will influence the acceptability of the system,

The efficiency of the index system to provide meaningful information
required to satisfy the task was measured primarily through the recall and
general relevance score, The experiments conducted by Montague claim from
67% to 85% recall and 51% to 80% relevance of documents retrieved. Our per-
centages of 14, 6% recall and 52, 9% for relevance are not entirely comparable
to the Montague studies, However, the studies differed in the methods for de-
termining relevance for documents., Montague claims that the documents were
judged by a staff of four literature analysts, although it is not clear as to what
constituted the exact procedure used by the analysts to determine relevance,

In the present experiment two expert judges independently evaluated the rele-
vance of the entire store of documents to the task., Then the judges assembled
and reconciled discrepancies in their judgments. It must be noted there is
considerable unrealiability in judgments of relevance by two experts in the field,
On our task A, there was no agreement among the judges, The agreements on
Task B and C was a ¢ coefficient of , 35 and , 26 respectively, Also, the users
showed some disagreement with the panel on relevance judgments,

In addition to the differences in determining relevance by panel con-
sensus, a more fundamental difference between the Montague and the present
study is in methodology. The Montague study required that the number of
relevant documents in store be determined, the store being the total number
of documents {patents). Montague assumed that two indexing systems should
retrieve 95% or more of the total number of relevant documents in the store.
The basis for this assumption is not clear from the technical report. In our
study, the two judges examined the entire store item by item to determine
relevance. From our results, there is no basis for asserting the validity of
Montague's assumption, Using our system, only 14. 6% of the total relevant
documents were obtained, If one made a similar assumption that all the docu~
ments retrieved included 95% of all available relevant documents, then our
present data would be a gross under-estimation of relevance. These findings
are such that they provide an argument against the method of sampling a store
to ascertain the number of relevant documents when the indexing system itself
is used to determine relevance,

Another difference between Montague's study and the present investiga-
tion should be noted, In Montague's study, an experienced technician thoroughly
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familiar with the contents of the systemn and with the indexing, prepared
search strategies to retrieve relevant documents, In our study the subjects
formulated their own search strategies on the basis of the instructions pro-
vided. None of the subjects had any previous experience with the retrieval
system under test. I was deaired to have the subjects directly access the
store of information themselves without the requirement of an experienced
literature analyst as an intermediary., However, inexperilenced subjects
cannot be expected to formulate optimum search strategies, The less per-
fect the search strategy, the less probable is recall. This fact in part tends
to reconcile some of the differences between Montague's study and our own.

Further, the instructions tended to emphasize the coordination proce-
dure, The more coordination which is applied, the more restrictive the re-
trieved documents become, both in number and in scope. An experienced
search strategist knows that a good search should allow for degrees of speci-
ficity and generality and alternate terminology to accommodate imperfections
in indexing and nuances in word meanings, A subject who has suddenly been
thrust into an information retrieval environment without any prior experience
certainly would not recognize these factors., Nonetheless, it is desirable for
the coordinate index system to be so designed that it is not hypersensitive to
the search strategy applied. In other words, the information system should
be directly accessible and highly effective no matter who uses the system,

Two further considerations provide support for the conviction that the
relevant score obtained in our present study waa deflated., First, the indexing
in the present study was done from the abstracts, while the judgments of the
experts were obtained from whole documents, Indexing is by its nature a tedi-
ous and expensive task, I one could index documents effectively from the
abstract alone, considerable savings could be realized. One of the questions
explored in this study was whether indexing from abstracts would be sufficient
for the area of control display, If the entire document were indexed, more
information would be available to the indexer and the more index terms would
likely be selected for indexing, i.e., the '"'deeper' indexing would result,
There is a trade-off between the ''depth' of indexing, the effectiveness of the
system in retrieval and the effort required in providing indexing input into the
systemm, Furthermore, the quality of the abstract provided affects greatly the
quality of the indexing and its subsequent retrievability. It can be stated with
some certainty that had the indexing been performed from the entire document

rather than from just the abstract, the recall would have exceeded the obtain-
ed figure of 14, 6%,

There is reason to believe that the difference in the amount of informa-
tion available to the two groups would influence the judgment of relevance, It
is quite conceivable that the user is reacting to his task tends to select the
mo8t relevant of the documents available to him, In his use of the index sys-
tem he would then be selective and particularly sensitive to differences in con-
cepts important to his task, This would result in a selection of documents that
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were highly relevant to his task, Judges on the other hand were not pressed
for this severe criterion in the performance of their evaluation of the docu-
ments,

Finally, it is of considerable interest to compare the effectiveness of
the system for retrieving documents with the retrievals that could be expected
by random sampling of the documents, As indicated in the results, the aver-
age number of documents retrieved in the sample was only 10.6 documents,
Consequently, a recall score of only 35. 1% would be obtained even if all the re-
trieved documents were deemed relevant. On this basis, a recall of 14, 6% is
not nearly as discouraging as at first glance. As shown in the results, the
coordinate index system even as presently constituted performs considerably
better than chance for retrieving relevant documents and not retrieving non-
relevant documents. Since for the experiments performed 100% relevance
would have resulted in only 35% recall, it is logical that modifications of the
system to increase recall are in order. Several means of accomplishing this
have already been alluded to earlier in this section,

Chance effectiveness can be estimated from Table 20. Both as to the
number of hite and miases as well ag reduction of trash this system does ex-
ceed chance in the position direction, It is for further experiments to deter-
mine whether these comparisons can hold for larger samples of documents,
diverse population of users, and greater task and area complexity,

The conclusions from the data indicate that the coordinate index sys-
tem does indeed provide a base for the development of an inclusive system
which has acceptance and usability to the control display field. The present
study was conducted on a limited sample of documents to provide flexibility
in exploring the parameters of the user's performance as related to the struc-
ture of an index system. The point must be stressed that the users were total-
ly unfamiliar with the indexing system, Other studies have employed experi-
enced technicians to formulate search strategies to retrieve the documents,
One of the principle merits of this experiment is that it has employed typical
users in their ordinary, usual working habitate. The encouraging levels of
system effectiveness achieved fromthis initial test suggest that further ex-
periments need to be conducted along several lines to increase the capability
of the system to retrieve relevant documents and to expand the index base
without influencing the efficiency of the system adversely.

V. CONCLUSIONS AND RECOMMENDATIONS

An experiment using 12 professional subjects was conducted in the
normal habitate of the users of control-display data,
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1. All groups, psychologists and engineers, did better than chance
in obtaining relevant documents (hits), avoiding non-relevant documents
{trash) and reducing the probability of not retrieving a relevant document
(misses), Furthermore, the system operated better than chance in keeping
out the non-relevant documents,

2, The use of the coordinate index system by the professional worker
shows improvement over sessions. There are learning effects specifically
as to the time the user takes to request a document after he is exposed to the
index systems, Improvement in retrieving relevant documents as a function
of use of the system requires further study.

3. Both psychologists and engineers found the index system to be ac-
ceptable, They differ as to the amount of orientation they require on the
mechanics of the system; psychologists appear to require less detailed in-
structions than engineeras, However, factors underlying this finding are com-
plex and require further study,

In general, the experiment supports the contention that the present

index system provides a base upon which the system could be developed for
the control-display field.
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APPENDIX 11

THE PROPOSED CLASSIFICATION SCHEME FOR
DOCUMENT RETRIEVAL

This retrieval program is basically a numerical system, utilizing
six digits to identify a particular articke or group of articles. It is designed
for quick reference without requiring a special knowledge of descriptors,
etc., by providing arbitrary definitions of certain terms. If the user will
accept the logic of the system and use the terms and breakdowns as they are
defined, he should have no trouble locating a particular area for study or
review. It is imperative that the user familiarize himself with the first
three digits in the system, as these are the descriptors upon which the system
is based. The following 1s an explanation of these first three digits.

FIRST DIGIT:
The first digit is the one which establishes the frame of reference the
user is to employ in searching for an article;

leeoees...Systems
2ievseeess. Agsemblies
3..v.00s04+s5ubjective data

Thus, when the user is at the one (1) level, he may find information
relative to systems, types of systems and types of systemm components, He
can find types of vehicles, ground support equipment, missiles, alrcraft,
gatellites, etc. He will not find information relative to that which makes up
missiles, ground suppormuipment, etc. To find this information, he will
have to enter the system at the two (2} level. Here he will find propulsion units,
alrframes, flight controls, displays, dydraulic systems, etc, The three (3)
level is concerned only with subjective data and techniques. In other words,
if the user is interested In performance of personnel, techniques for landing
an aircraft, effects of environment on crews, etc., he will enter the system
at the three level,

SECOND AND THIRD DIGITS:

The second and third digits are what may be properly called the prime
descriptors., That is, they define the subject matter and operate independently
of the first digit. Thus, if we arbitrarily use the numeral {2) as the second
digit, and define it to mean "misgile system', and the numeral (6} in the
third digit to mean ''silo'', then we can talk about misgile silos from a systems
standpoint, from an assembly standpoint, or from a subjective standpoint.
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Appendix]] con't.

THE ZERO:

A word about the use of zeroes (0) in the system. Anytime a zero is
used it signifies ''no specific type} or ''no further breakdcwn.'" Thus, the
numbers 104X XX mean that you are discuasing personnel at the systems level,
but the personnel are not identified with any particular system.

One final point should be made In regard to the system. It is
unfortunatély true that many of the articles written do not fall neatly into
a specific bin, Thus, in some cases, it will be necessary to duplicater
certain articles., In other cases, articles which discuss units or systems
at several levels, must be arbitrarily placed in the system. Thus, an article
which concerns the interaction of ground-support equipment with real estate,
etc., can be placed in the Aircraft Systems category, with a zero in the
third digit to show that the article could not be placed in a particular category,
or it could be placed inboth categories.

SECOND DIGIT:

The second digit identifies the type of system:
0...0+0-.u...No particular system

lLievover. .. Alrcraft system
2ivssseens.Mlssile system

3..........5pace system

4, ..0......Ground-based system

5.....4.0.. Water-based system

THIRD DIGIT:

The third digit describes the basic units or components which make up
any system:
0..........No particular component

Lievowes...IPI (Item of Primary Interest) (aircraft, submarine, etc.)
2.veusae.,Support Equipment (GCA, ILS, etc.)

3..........5upport Functions {maintenance, training)
4,.........Personnel (aircrew, missile crew)

5. .........Armament (guns, bombs, rockets)

6..........Real Estate (hangars, runways, etc.)
7eeve.0....Material {metals, coatings, etc.)

B..ivvers. . Unused
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AppendixIl con't.

FOURTH.....Nth DIGITS:

The digits after the first three are all deseriptors, and are not
consiatent. That is, a fourth digit numeral may be a hydraulic system,
etc. They have meaning only within the frame of reference being utilized
at the time, and thus, are not independent of the first three digits.
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Appendix If con't.

103XXX SYSTEMS: SUPPORT

Operations.veeesveenaens
Maintenance . eocveia s
LogisticB.uccvvuaeroness
Training & Stan. ........

Flying safety .........

Ground Schools ,......
Survival " ......

104XXX SYSTEMS: PERSONNEL

Vehicle Crew. ...........
Support Crew.....ccovevues
Operations....cco.vuusven
Maintenance.,....... ...,
Intelligence .....o...s...
Weather.................
Science/Engineering.....

SUPPOTt. s v s vomcenrnan.nn

uuuuu

------

ooooo

-----

.....

-----

-----

-----

------

-----

------

------
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II0XXX AIRCRAFT SYSTEMS

CFFENSIVE. . ............ ... 110100
lengine ..., ............... 110110
e e 110120
3 e 110130
4 e 110140
over 4 ..., 110150

DEFENSIVE. . ...cocoo vt 110200
Lengine, ... ..........voiis. 110210
2 110220
3 110230
g o ST 110240
over4 ] ..., 110250

LOGISTICS. . . - st vt i eiaen i eans 110300
lengine , . . .. ............. 110310
z e e e, 110320
3 e et et e 110330
4 e e 110340
over4 --------------------- 110350

EXPERIMENTAL .......0o...u. 110400
Lengine , ., .. ..., .0 0. eu... 110410
2 " iiieiei.nr......l10420
A 110430
A 110440
over 4 . .......... ..., 110450

TRAINER .0t iveiernnvansaes 110500
lengine, ......c0iiinnnnn. 110510
2 T e e 110520
3o ... f v s e et 110530
S 110540
OVET 4 ... viveinnnnrnornnas 110550

INTELLIGENCE. .........0.... 110600
lengine ... .iviviinnnnnnn. 110610
2 0" e e sttt e 110620
. 110630
4 N e et iaeaeaan 110640
over 4 ..,.......... ch e 110550
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Appendix 11 con't.

HIXXX AIRCRAFT SYSTEMS: AIRCRAFT

DEFENSIVE......ioviveneean
lengine . ..... ... vvvnn.
e

---------------------

---------------------

2 R

--------------------
--------------------
--------------------

--------------------

EXPERIMENTAL .............
l engine
2 e e

--------------------

--------------------

TRAINER .. .ciiviiiinnnenans
lengine.............0vvun,
2 LA

--------------------

-------------------

INTELLIGENCE. .......cvouuns

lengine.......o.cvv i,
2 "

--------------------

--------------------

---------------------
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---------------------

---------------------

111100
111110
111120
111130
111140
111150

111200
111210
111220
111230
111240
111250

1113060
111310
111320
111330
111340
111350

111400
111410
111420
111430
111440
111450

111500
111510
111520
111530
111540
111550

111600
111610
111620
111630
111640
111650



Appendix II con't.

lI2XXX AIRCRAFT SYSTEMS: GROUND BASE D EQUIPMENT

Vehicles .....vieiiennennsnnas 112100
Starting /Power units .......... 112200
Guidance/Control .. vv.vveren.s 112300
Emergency Equip, ............ 112400
Weather Equipment ........... 112500
Simulators ....... e 112600
Computers c..ovivieiscieanaais 112700

Digital .eivivriinruan. eeen 112710

Analog ... i ennnns 112720

113XXX AIRCRAFT SYSTEMS: SUPPORT

Operatlons . civevrvnnaennaces 113100
Maintenance ... .o ceeeeeoensncce 113200
Logistic8.eierinoverinvonncnnoa 113300
Training & Stan, ......cv0c0us 113400

Flying Safety See 3......... 113410

Ground Schools ... v evr v 113420

Survival, ..., P et et e aa e 113430
Intelligence. ..cuvuiivoveervues 113500
Meteorology ivvueiivinnnsennns 113600
Finance .cviviveeriveveansnnonas 113700
Administration .. ......0e0enu. 113800
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Appendix IT con't.

120XXX MISSILE SYSTEMS

Short Range .. coeeveranavns ... 120100
Medium Range coevercosrnnnsss 120200
Long Range.......... checeens 120300
BoostersS . v iarinraaarens 120400

12IXXX MISSILE SYSTEMS: MISSLE

Short Range....... remans serese 121100
Medium Range ...... Crarrasaas 121200
Long Range....ccvvinnennnnnnn 121300
Boosters...veceu.nn cese e 121400

122XXX MlIss ILE SYSTEMS: GROUND SUPPORT EQUIPMENT

Vehicleg...iccnvsoranaes eeeses 122100

Launcherg.seeesssesreneasnaa,122200

Gantries . veeevinrvncnnnennns 122300
Guidance /Control....cecuve.en 122400
Emergency equip. ............ 122500
SImulators . ..vveeennereennsns 122600
Computers ......cco00... vess 122700

Digitdl, v e rennnennnnn.. .. 122710

Analog, . ... it iennnnannnn 122712
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Appendix II con't.

114XXX AIRCRAFT SYSTEMS: PERSONNEL

Alrcrew oeve e Pesanaanann 114100
Ground CreW. .o iosseceernoasss 114200
Operations .ev.cerensraccuans 114300
Maintenance ... ..o euns crrsaen 114400
Intelligence....ccenns.. eereas 114500
Weather. iovieinvesrnnnesrsan, 114600
Scientific/Engineer............ 114700
SUpPPOTt i ittt e 114800

II5XXX AIRCRAFT SYSTEMS: ARMAMENT

GUNG. s s v s s ereesssocnnnocrsens 115100
Bombg. ittt it e 115200
Rockets .....ovvivrvennennans . 115300

116XXX AIRCRAFT SYSTEMS: REAL ESTATE

Hangars, ...iiveneienneananen. 116100
RUNWAYER . .uuvnuinenannnanann.. 116200
Taxiways, Aprons_,........... 116300
ApPProachesB. ceveessinarscoeen. 116400
Lighting Systems. ............. 116500
Control TOWETrS v veveieserannan 116600
Weather Stationg .............. 116700
Explosive Ord. Dep. .....v. ... 116800
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Appendix II con't,

123XXX MISSILE SYSTEMS: SUPPORT

Operations. oo cieiennnennens 123100
Maintenance ...oeeecevecanenss 123200
Logisticssivevennioivinen 123300
Training & Stan, ............. 123400
Simulation. oo oo vsvinaroae. 123410
Flying Safety .o vivvivvensenn 123420
Ground Schools .. ......vouues 123430
Survival....ooiriieesionneas 123440
Intelligence,..coivvvevcnneenns 123500
Meteorology..viveniionnanness 123600
FinanCe .veereeiverensensonsos 123700
Administration. c..cvvvvrrersas 123800

124XXX MISSILE SYSTEMS: PERSONNEL

O 124100
Operations ........ccivvivnaans 124200
Maintenance. ...v.vvvnevensue 124300
Support ... i e e 124400

126XXX MISSILE SYSTEMS: REAL ESTATE

Launching Pads/Silos.......... 126100

Control Statlons, ............ . .126200

130XXX SPACE SYSTEMS

Sub~Orbital.......... ... 0. ... 130100
Orbital-ummanned ............ 130200
Orbitalemanned................ 130300
Extra-orbital-unmanned....... 130400
Extra -orbital-manned ......... 130500



Appendix IT con't,

131IXXX SPACE SYSTEMS: VEHICLE

Sub-orbital........c.ov.... -+ 131100
Orbital -unmanned.......o0v. ., 131200
Orbital, manned. ............., 131300
Extra -orbital-unmanned ....... 131400
Extra -orbital-manned ......... 131500

132XXX SPACE SYSTEMS: GROUND SUPPORT EQUIPMENT

Communications. . ... cvevauns 132100
Guidance/Control .. .....vuuvs- 132200
Simulators . ...vvvveveerannnn. 132300
Computors ... uiseeeecsnnnesons 132400
Digital....o.oviiiiniiinn. 132410
Analog, . ... i, 132420

133XXX SPACE SYSTEMS: SUPPORT

Operations. , ....oiviviveenean. 133100
Maintenance .. ......ovv0uue.an 133200
Liogistics........ e ee e 133300
Training & Stan. .,............ 133400
Simulation .....cvetinvreess 133410
Flying Safety............... 133420
Ground Schools .. .,......... 133430
Survival, . .........00vuinnnn 133440
Intelligence....c.ivvveueueenn 133500
Meteorology. . cvoernvurnsnreas 133600
Finance.........ciceiiivains. 133700
Administration. ............... 133800



Appendix I con't.

136XXX SPACE SYSTEMS: REAL ESTATE

See 126000 category

201XXX IPI ASSEMBLIES

Frame ...vccveinnsnsuarsnsnes 201100
Propulsion .......... ceee e 201200
Unused..ovseennevaceennonsas 201300
Controls ,...icveinnnniaanns 201400
Displays ..... Creseseseetaenas 201500
Electronic...oveeeisasseans ... 201600
Hydraulic. .. ..o, 201700
Fuel and Oil....covvvivnras ... 201800
Auxiliary ..o vee st iin e, 201900

221XXX MISSILE ASSEMBLIES

Frame ... vveeiesneonreennises 221100
Propulsion ....vecvviean Veaaes 221200
Unused.......o0vieeveinnnness 221300
Control/Guidance ,,........... 221400
Unused ........... re s e 221500
Electronic ... i, 221600
Hydraulle......viiinnann e, 221700
Fuel &Oil, ... ..vivnnivennn... 221800
Auxillary. .. viiieminenneernnn 221900



Appendix II con't,

231XXX SPACECRAFT ASSEMBLIES

Spacecraff . ..o eii it aus 231100
Propulsion «v.ovvvirevsnernnne. 231200
Unused. ... cv0u. e et e e 231300
Controls v vviiseeenninnenennas 231400
Flight. .. v vi i s e i iinne . 231410
Manual. .o c v i vt i v e s 231411
Automatic ... oviir v 231412
Displays v vveisnir i ionerarans 231500
LT s R =T o) of - 231510
Pressure .....:eieeeeeees 231511
Temperature .. .ocvvvnan. 231512
FlOoOW. v v v v e vt assnannones 231513
VaCUlIm v o vy v v e v vn e e nnnaes 231514
INAICAtOTB o v v v v v vt e v es e e ann 231520
Earth Reference. . +....0 ... 231521
Airmass e 231522
Spacecraft "' @ .......... 231523
Celestial  .....¢c.00..... 231524
Electronic. s ceen e svescnsanss 231600
Hydraulic . .o vvvirernirnenaens 231700
Fuel & O1l .. i ii i neennnn 231800
Auxiliary.... .o i, 231900
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301XXX SUBJECTIVE DATA: IPI
Frame,.......co00.0e
Propulsion, ..........c.vvvin

Control/Display, .....cooevunn.

Flaps ccovinorrreensoeesnsas

Displays - ..... cre e e
CENSOrS eeereirenrransninsan

Vacuum « v e vevernsennss
Inertial Attitude . . ... .....
Inertial Accel ...+
Indicators « it rrvseennenneeens
Earth Reference «vevei v,
Airmass Reference..........
Alrcraft Reference ...cv.4..
Celestial Reference .........
Electronic. c oo v v e v v e v vunnas

Hydraulic . ..o oo i

Fuel & Oile s e v v i vt v v i et s v e

Auxiliary.eceaeenevvns ., e
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301100
301200
301300

301400
301410
301411
301412
301420
301430
301440

301500
301510
301511
301512
301513
301514
301515
301516

301520
301521

301522
301523
301524
301600
301700
301800

301900



Appendix II con't.

303XXX SUBJECTIVE DATA: SUPPORT

Operationg. vvvevvurniveanrions 303100
Maintenance saava.s et ae e 303200
Logistics....ivveuneuas e aasa 303300
Training & Stan. ............. 303400

Safety. . v iiiiisar i 303410

Schoola ...t ittt ei i i 303420

Survival ...... .. i, 303430
Intelligence ......cvviivnnren. 303500
WeatheT . oo vy enssereronceresas 303600
Flnance ., ..oueeeeerconnrneesns 303700
Administration. . ...oevvvenn ., 303800

304XXX SUBJECTIVE DATA: PERSONNEL

Manning...eeevecevnisneana, 304100

Performance Requirements ....304200

Performance Evaluation ....... 304300
Psychological Effects.......... 304400
Physiological Effects.......... 304500
Man/Machine Interface........ 304600
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Appendix II con't.

310XXX SUBJECTIVE DATA: AIRCRAFT SYSTEMS

Start-Taxle.. oo iienennrinanns 310100
Take-Off ... iviiiniiiiant, 310200
Climb, ..t is s s i s i 310300
Cruise......oieriiiienrnnnans 310400
SMRP. ..ttt it 310500
Descent...uv.oeuriinncneeeranuns 310600
Landing.....cvvviivnnnnn. .. 310700
Emergency Conditions ., ........ 310800
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311XXX SUBJECTIVE DATA: AIRCRAFT SYSTEMS: AIRCRAFT

Alrframe cveevivesraeonanesas 311100
Propulsion ......coivvviiacn, 311200
Control/Display....ccvvvvvvnann 311300
Controls ot en et nnenerrnnns 311400
Flight. .o e ieinniieninnns 311410
Manual..owerveoerienronns 311411
Automatic...e.vcve v, 311412
Landing Gear......... .04, 311420
Flaps. i iviiiinesriennnnn.s 311430
Speed Brakes .......v.0uvun 311440
DisplayS sveersviernrssneneins 311500
Y0 1 ¥-Ta ) o - S 311510
Pressure ....cieeeeve v 311511
Temperature ......... 0. 311512

D I e 311513
VaACUUIT « v s s s s e ver s ronenos 311514
Inertial Attitude .......... 311515
Inertial Acceleration ...... 311516
Indicators v eeeeeneueeenens . 311520
Earth Reference ..., 311521
Airmass Reference ....... 3116522
Aircraft Reference........ 311523
Celestial Reference ....... 311524
Electronic. v ve v e e vnvnenrnaeens 311600
Hydraulic «..oviie i ia 311700
Fueland Qil. . ..... .o venn.. 311800
Auxiliary.....covviieiner o, 311900
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313XXX SUBJECTIVE DATA: AIRCRAFT SYSTEMS: SUPPORT

Operations ..o 313100
Maintenance. «vooervecoecvasen 313200
Logistics .. .vvvnvenanannns 313300
Training & Stan. «.....ve0een, 313400

Flying Safety «vovvvivennsnn 313410

Schools. .. i iennn i cansenns 313420

Survival. . oo v vt v 313430
Intelligence.......vonvun v v 313500
Weather vviveeerrecorenineesrs 313600
Finance....uo.eeeescriereennsens 313700
Administration. . ... c.vve e 313800

314XXX SUBJECTIVE DATA: AIRCRAFT SYSTEMS: PERSONNEL

Manning .« cevnecivivireenness 314100

Performance Requirements.... 314200

Performance Evaluation....... 314300
Psychological Effects.......... 314400
Physiological Effects.......... 314500
Man/Machine Interface........ 314600
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321XXX SUBJECTIVE DATA: MISSILE SYSTEMS: MISSILE

Alrframe. . viseinriovecnvunans 321100
Propulsion .....iovviviineaeas 321200
Control/Display.........evune. 321300
Controls ........... e e 321400
ght. .. ittt inn i enens 321410
Manual....ooeeivniinnnen. 321411
Automatic.,..... e e 321412
Landing Gear ....vvvveree.nn 321420
Flaps ., ... iviev it e 321430
Speed Brakes............... 321440
Displays tvvreurieecininnnrnons 321500
SENBOTS v i v e v e s rnernnanens 321510
Pressure. .vueeeirnenaros 321511
Temperature....,.......... 321512
Flow..... e rer e e 321513
VACUUITL v v v v vs v vnevsnnnenss 321514
Electro/Magnetic ,........ 321515
Electro/Optic.,.....cccvu.. 321516
Inertial ... evnnnuns 321517
Indicators . ...coveveiinnanss 321520
Earth Reference ,......... 321521
Alrmass Reference,....... 321522
Aircraft Reference ..,..... 321523
Celestial Reference,....... 321524
Electronic........ e aee . 321600
Hydraulic , ....... Ceee e e 321700
Fuel & Oil........ e 321800
Auvxiliary. .o ineiiinnnenann 321900
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323XXX SUBJECTIVE DATA: MISSILE SYSTEMS: SUPPORT

Operations....cocvieeniiiesns 323100
Maintenance . covrvrivarsrranes 323200
Logistics. v vnivievininnnnan 323300
Training . .oiesvecenaanvrnsans 323400
Intelligence .......... ... ... 323500
Weather. ..o esineinruinineans 323600
Finance ....oveeenaninnonnnrens 323700
Administration................ 323800

324XXX SUBJECTIVE DATA: MISSILE SYSTEMS: PERSONNEL

Manning « v . evevevenvresoresnas 324100

Performance Requirements.... 324200

Performance Evaluation....... 324300
Psychological Effects.......... 324400
Physiological Effects.......... 324500
Man/Machine Interface ........ 324600

330XXX SUBJECTIVE DATA: SPACE SYSTEMS

Launch v vevnnineinninncnse. 330100
Orbital Injection+....vuvvn. s 330200
Orbital Nav. ....con0u... «....330300
SMRP. . ittt rtnennseneans 330400
Reentry ..o, 330500
Nav, & Ldg., ..iivvieernnanns 330600
EMeTrg. seveeernecrosnisnsens 330700



Appendix II con't,

331XXX SUBJECTIVE DATA: SPACE SYSTEMS: VEHICLE

Alrframe . cvi e tesosnasansnan 331100
Propulsion......eeu... feae v 331200
Control/Display....covvcuvenvnn 331300
ControlB. s o i vt s e i cavnesnnans 331400
Flight. .. oot ii s e, 331410
Manual...oov e cnnenurens 331411
Automatic...... v e, 331412
Ilanding Gear.....vo0vecenn. 331420
Flaps . vocvrivniineninin. .. 331430
Speed Brakes............... 331440
Displays v v ivarasvenannosnas 331500
oy SR T o b o - SR GRP 331510
DPressure. ..o vvecerienns 331511
Temperature ...oeveeeo.- 331512
Flow (.viieveen- G h e e 331513
VAaCUUIML ¢ e v s v v v rvrnnessan 331514
Electro/Magnetic.......... 331515
Electro/Opticie v v vnn s, 331516
Inertial ....cocveme v, 3315817
Indicators. s v ee e neecenss oo 331520
Earth Reference .......... 331521
Airmass Reference........ 331522
Aircraft Reference........ 331523
Celestial Reference ...... . 331524
Electronic. «veev e eervaeasenonns 331600
Hydraulic.. ... o vieiveiennn.s 331700
Fuel & Qil. .ot i et cnii it nennns 331800
Auxiliary.. ... ..o, 331900
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333XXX SUBJECTIVE DATA: SPACE SYSTEMS: SUPPORT

Operations...........s.. «ee0. 333100
Maintenance . v s evvccrnosssees 333200
Logisticg..o..vvia.en ceieran +. 333300
Tralning «vcvvevievieniieeioens 333400
Simulation .. ivreerrrraes 333410
Bafety...veevsvansannnnnay 333420
SChoOlS v o v v et nmecrasananens 333430
Survival........... s e e e 333440
Intelligence ...iseveaoncussanns 333500
Weather. . 1 oeevestsvnnsssnenns 333600
FInance «eovreeivionenoncneans 333700
Administration .....+ ceicvreas 333800

334XXX SUBJECTIVE DATA: SPACE SYSTEMS: PERSONNEL

Manning. ..... M r s b e as e e e aen 334100

Performance Requirements.....334200

Performance Evaluation ....... 334300
Psychological Effects.......... 334400
Physiological Effects .......... 334500
Man/Machine Interface......... 334600
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MASTER WORD LIST
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0001000  ACCELERATION

0002000  ACCELERATION CONTRQL SySTEMS
0003000  ACCURACY

0004000  AERODYNAMIC FLOW

0005000  AERODYNAMIC STABILITY
0006000 AEROSPACE MEDICINE
0007000 AIR TERMINAL

0008000  AIR TRjFFIC CONTROL
0009000  AIRBORNE FLIGHT EQUIPMENT
0010000  AIRBORNE SIMULATORS
0011000  AIRCRAFPT

0012000  AIRCRAFT MANEUVERS
0013000  AIRSPEED

0013100  AIRSPEED INDICATORg
0014000  ALIGNMENT

0015000 AL sWEATHER CONDITIONS
0016000  ALTIMETERS

0017000  ALTITUDE

0018000  ALTITUDE CONTROL SYSTEMS
0019000  ANALOG cOMPUTERS

0020000  ANALOG SIMULATION SYSTEMS
0021000  ANALYSIS

0022000  ANGLE OF ATTACK

0023000  ANGULAR VELOCITY

0024000  APPROACH

0025000  ATTITUDE

0026000  ATTITUDE CONTROL SYSTEMS
0027000  AUGMENTED PILOT CONTROL

0028000 AUTOMATIC CONTROL
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0029000
0030000
0031000
0032000
0033000
0034000
0035000
003,000
0037000
0038000
0038300
0038800
0039000
0040000
0041000
00416400
0042000
0043000
0044000
0045000
00486000
0047000
0048000
0049000
0050000
0051000
0052000
0053000
0054000
0054600

AUTOMATIC SYSTEMS
BIBLICGRAPHY

BLIND LANDING
CATASTROPHIC FAILURE
CATHODE RAy TUBES
cLIMgsQuUT

CLOSED ¢JRCUIT SYSTEMS
COCKPIT DISPLAY
CockPITS

COMMERCIAL AIRCRAFT
CcOMMUNT cATIONS
COMPUTER PRINTOQUT
COMPUTERS

ConF IGURAT JON

CONTACT ANALOG.DISPLAY
CONTINUOUS OPERATIONS
CONTROL ANALYSIS
CONTROL AUTHORITY TRANSFER
CONTRO|, CHARACTERISTICS
CONTROL DEFICIENCIES
CONTROL DISPLAY
CONTROL«DISPLAY
CONTROL ELEMENTS
CONTROL POWER

CONTROL SETTINGS
CONTROL SURFACES
CONTROL SYSTEMS
CONTROLL ING

CONVENT tONAL AJRCRAFT

COOPER RATING SYSTEM
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0055000
0056000

0057000
0057600
0058000
0059000
00A0000
0061000
0042000
0062050
0063000
0064000
0065000
00g6000
0066500
0087000
0068000
0069000
0070000
0071000
0072000
0073000
0074000
0075000
0076000
D077000
0077200
0077300
0077350
0078000

COUYRSE

CREW

CREW STATIONS
CRYISE

DAMPING

DATA

DATA PROCESSING
DEGREES OF FREEDOM
DEsIGN

DESIGN DRAWINGS
DIAGRAMS

DIALS

DIGITAL GOMPUTERS
DIMENS]ONS

DISCRETE OPERATIONS
DISPLAY

DIsPLAY COMPONENTS
DISTANCE
DOCUMENTATION

DRIFT

ELECTRICAL SYSTEM
EMERGENCY CONDITIONS
ENGINES

EQUIPMENT

ERRORS

EVALUATION

EXHAUST QASES
EXPERIMENTAL AIRCRAFT
EXPERIMENTAL DESIGN
FAILeSAFE
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0075000
0080000
0081000
0082000
0083000
0084000
0085000
0084000
0087000
0088000
0083000
0030000
0031000
0052000
0093000
0094000
0095000
0095300
0095600
0094000
0097000
0098000
0099000
0100000
0100250
0101000
0102000
0103000
0104000

0105000

FAILURE

FAILURE ANALYSIS
FIGHTER AIRCRAFT

FIXED BASE SIMULATORS
FLIGHT

FLIGHT CHARACTERISTICS
FLIGHT DATA

FLIGHT INSTRUMENTS
ELIGHT MODE

FLIGHT MODE TRANSITION
FLIGHT PATH

FLIGHT PROCEDURES
FLIGHT REPORTS

FLIGHT TESTING

FLYING

FLYING AIDS

FORE]GN AIRCRAFT

FUEL CONSUMPTION
FUNCTIONAL ANALYSIS
GEQGRAPHIC DIRECTION
GL{DE

GROUND BASED FLIGHT EQyIP4ENT
GROUND RASED FLIGHT OPERATIONS
GROUND BASED SIMULATORS
GROUND EFFECT

GUIDANCE SYSTEMS
GyROSCORES

HEL ICOPTERS

HORIZON

HOVERING
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0106000
0106100
0107000
0108000
0109000
0110000
0111000
0112000
0113000
0114000
0115000
0116000
0117000
0118000
0119020
0120000
0121000
0122090
0123030
0124000
0125000
0126000
0127000
0128000
0129020
0130000
0131000
0132000
0133000
0134000

HUMAN ENGINEERING
HUMAN PERFORMANCE

IFR

IFR CONDITIONS
ILLUMINATION

IMAGES

INFORMATION
INFORMATION DISPLAY
INFORMATION PROCESSING
INFORMATION REQUIREMENTS
INSTALLATION
INSTRUCTOR

INSTRUMENT pISPLAY
INSTRUMENTAT [ON
INSTRUMENTS

INTEGRATED SYSTEMS
INTERVIEW

JET AIRCRAFT

JET ENGINES

LANDING

LANDING SITES

LATERAL MODE

LENSES

LEVEL FLIGHT

LIFT

LIFT FAN

LONGITUDINAL MODE

LOW ALTITUDE

LOwW SPEED

LUNAR EXCURSION MODULE
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0135000 MACH NUMBER

0136000 MAINTENANCE

0137000  MALFUNCT]ONS
0138000 MANGMACHINE SYSTEMS
0139000 MANUAL CONTROL
0140000 MANUFAGCTURING TECHNOLQGY
0141000 MAPS

0142000 MATHEMATICAL MODELg
0143000 MEASUREMENT

0144000 METROPQ I TAN AREA
0145000 MILITARy AIRCRAFT
0146000 MIRRORS

0147000  MISSION

0148000  MODELS

01495000 MOQON

0150000  MOTION

0151000 MOTION CUES

0152000 MOVIES

0153000 MOVING BASE SIMULATORS
0154000 NAVIGATION

0155000  NAVIGATAR

0156000  NORMAL CONDITIONS
0157000 OBSERVATION

0157400 ONeOFF CONTROL
0158000 OPTIMIZATION
0153000 0SCILLOGRAPHS
0140000  PANELS

0170000 PATTERNS

0171000  PAYLOAD

0172000 PERFORMANCE
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173000
0174000
0174100
6175000
0176000
0177000
0178000
0179000
0180000
0181000
0182000
0182100
01a3000
0184000
0185000
0185100
0186000
0187000
0187200
0188000
0188200
0189000
0189400
0190000
0191000
0192000
0193000
0193200
0194000
0195000

PERSONAL EVALUATION
PERSONNEL
PERTURBATION
PHOTOGRAPHY

PICTORIAL DISPLAY
PILOT

PILOT ERRORS

PITCH

POSITION

POWER

PROGRAMMED OPERATIONS
PROGRESS REPORT
PROJECTION DISPLAY
PROPEL_FR DRIVEN AIRCRAFT
PROPORT IONAL CONTROL
PROPOSAL

PROPULSION SYSTEMs
RADAR

RADIO

RADIO OPERATOR

RANGE

RATE

READABILITY
RELIABILITY

REPAIR

REQUIREMENTS

RESPONSE

REGPONgE TIME

ROLL

ROOT MEAN SQUARE CONTROL

Th



0196000 ROTATION

0197000 ROTOR BLADES

0198000  SAFETY

0199000 SAFETY EQUIPMENT
0200000 SCALES

0201000 SCALING

0202000  SCHEDULE

0203000 SEATING

0204000 SEMIGAUTOMATIC CONTROL
0205000  SERVO SYSTEMS
0206000  SHORT FIELD TAKEZOFF
0207000 SI1aNALs

0208000 SIMULATION SYSTEMS
0205000 SPACE VEHICLES
0210000 STALLING

0211000 STATE&OFsTHESART
0212000 STOL AIRCRAFT
0213000 SUBJECTIVE DATA
0214000  SUPERSQNIC AIRCRAFT
0215000 SYMBOLS

0216000 SYMPOSIUM

0216700  TACTICAL AJRCRAFT
0216750 TACTILE CUES

0217000 TAIL RQTOR

02138000 TAKESOFF

0219000  TASK ANALYSIS
0220000  TASKS

0221000 TELEVISION

0222000 TESTING

0223000 THEORETICAL ANALYSIS
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0224000  THREEZDIMENSIONAL DISPLAY
0225000  THRUST

0226000  TILT WING AIRCRAFT
0227000 TIME LINE ANALYSIS
0228000  TRACKING

0223000  TRAINING

0230000 TRAINING EQUIPMENT
0231000  TRANSPARENT DISPLAY
0232000 TRANSPORT AIRCRAFT
0233000  TURBULENCE

0233533 VARIAB_E STABILITY CONDITIONS
0234000 VECTORS

0235000 VELOCITY

0234000  VERTICAL FLIGHT
0237000  VERTICAL MANEUVERS
0238000 VERTICAL MODE
0239000  VFR

0240000  VFR CONDITIONS
0241000  VIBRATION

0242000  VISIBILITY

0243000 VISION

0244000  VISUAL CUES

0245000 V/STOL AIRCRAFT
0246000  VTOL AIRCRAFT
0247000 WEAPON SYSTEMS
0248000  WEIGHT

0245000  WIND

0250000 WIND TUNNELS
0251000  WORK LQOAD

0252000 Y AW
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7019400
7019450

7019495
7019800
701950
70159510
70195]
7019520
7019%2
70019530
701963
7019540
7019545
721954
709550
70195%
7019560
701254
7O0139E7Q
701857
7013880
701958
7019830
7019598
701953
7013600
7019610
701961
7019620

7013962

194031944
194551949

195051955

1950

1981

1982

1953

1954
195551959

1955

1956

1957

1958

19589
1960: 1964

1960
1961

1962
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7019630
701963

7019640
7019645
701964

7019650
701965

7019660
701966

7019670
701967

7013680
701968

7019630
701969

701980

7040100
7040200
7040300
7040400
7040500
7040600
7040700
7040BR00
7040900
7041000
7041100
7041200

1963

1964
1965s1969

1965

1966

1967

1968

1969

JANUARY
FEBRUARY
MARCH
APRIL
MAY

JUNE
JULY
AUGUST
SEPTEMBER
OCTOBER
NOVEMBER
DECEMBER
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THESAURUS
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0001000
0002000

0002000
0052000
0001000

0003000
0044000
0071000
0076000
0119000
0143000
0190000
0193000

0004000
0005000
0129000
0233000

0005000

00%4 00
0025000
0044000
0045000
0050000
0053000
0084000
0122000
0179000
0154000
0233000
0233500
0249000
0250000
0252000

0005000
0056000

0007000
0008000
00939000
0144000

0002000
0007000
0038300
0053000
0050000
0099000
0144000

ABSOLUTE ALTITUDE

ACCELERATION
ACCELERATION CONTRO;, SYSTEMS

RT

AMCCELERATION CONTROL SYSTeMS
BT CONTROL SYSTEMS

RT

ACCELERATION

ACCURACY

RT
RT
RT
RT
RT
RT
RT

CONTROL CHARACTERISTICS

DRIFT
ERRORS
INSTRUMENTS
MEASUREMENT
RELIABILITY
RESPONSE

ACTIVE NAVIGATION

AEQODYNAMIC FLOW
RT AFRODyNAMIC STABILITY

RT
RT

AERQDYNAMIC grABILITY

RY
RY
RT
RT
RT
RT
RT
RT
RT
RT
RT
RT
RT
RT
RT

LIPT
TURBULENCE

AERODYNAMIC FLOW

ATTITUDE

€aNTRoL CHARACTERISTICS

ALTITUDE 0017000 »

NAVIGATION 0154000 *

CONTROL DEFICIENCIE;
CONTROL SETTINGS

CONTROLL ING

FLIGHT CHARACTERISTICS

LIPT

PITCH

ROLL
TURBULENCE

VARIABLE STABILITY CONDITIONS

WIND
WIND TUNNELS
YAHW

AERODYNAMIC STABILIZATION =«
AERODYNAMIC STABILITY 0005000 »

AEROSPACE MgDICINE

RT

CREW

AIR TERMINAL
AIR TRAFFIC CONTROL
RT GROUND BASED F IGHT OPERATIONS

RT

RT METROPOLITAN AREA

AIR TRAFFIC CONTROL

RT
RT
RT
RT
RY
RT

AIR TERMINAL
CoMMUNICATIQNS
CONTROLL ING

FLIGHT PROCEDURES

CONTROLLING Q053000 AND

GROUND BASED FLIGHT QPERATIONS

METRoPOLITAN AREA
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0009000 AIRBORNE FLIGMY EQUIPMENT
0075000 BT EQUIPMENT
0086000 RT FLIGHT INSTRUMENTS
0098000 RT GROUND BASED FL1GLT EQUIPMENT

0010000 AIRBORNE SIMULATORS
Q208000 BT SIMULATION SYSTEMS
0082000 RT FIXED BASE SIMULATURS
0100000 RT GROUND BASED SIMULATORS
0153000 RT MOVING BASE SIMULATIRS

0011000  AIRCRApT
0038000 NT COMMERCIAL AIRCRAFT
0054000 NT CONVENTIONAL AIRCRAFT
0077300 NT EXPERIMENTAL AIRCRAFT
0081000 NT F1GHTER AIRCRAFT
0095000 N7 POREIGN AIRCRAFT
0103000 NT HELICOPTERS
0122000 NT JET AIRCRAFT
0145000 NT MILITARY AIRCRAFT
0184000 NT prOpELLER DRIVEN AI3CRAFT
0212000 NT STOL AIRCRAFT
0214000 NT SUPERSONIC AIRCRAFT
0216700 NT TACTICAL AIRCRAFT
0226000 NT TILT WING AIlLCRAFT
0232000 NT TRANSPORT AIRCRAFT
0245000 NT V/STOL AIRCRAFT
0246000 NT VTOL AIRCRApT

AIRCRAF+ HEADING & CcOJRgE 0055000 *

0012000  AIRCRAFT MANEUVERS
0024000 NT APPROACH
0031000 NT BLIND LANDING
0034000 NT CLIMBsOUT
Q057600 NT CrUISE
0083000 NT FLIGHT
Q087000  NT FLfGHT MODE
0088000 NT FLIAHT MODE TRANSITION
0097000 NT GLIDE
0105000 NT HNVERING
0124000 NT LANDING
n128000 NT LEVEL FLIGRT
0206000 NT SHORT FIELD TAKE<OQFF
0218000 NT TAKESOFF
0235000 NT VERTICAL FLIGHT
0237000 NT VERTICAL MANEUVERS
00%0000 RT CcNNTROL SETTINGS
0051000 RT CONTROL SURpACES
0052000 RT CONTROL SYSTEMS
0053000 RT CONTROLLING

AIRCRAFT ORIENTATION # ATTITUDE 0025000 *
AIRCRAFT WEIGHT = WEIJHT 0248000 AND AIRCRAFT 0011000 «
0013000  AIRSPEED

0013100 RT AIRSPEED INDICATORS
2235000 RT VFLOCITY
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0013100 AIRSPEED INDICATORS
0086000 BT FLIGHT INSTRUMENTS
0119000 BT NSTRUMENTS
0013000 RT AIRSPEED
0014000  ALJGNMENT
0080000 RT CONTROL SETTINGS
Q053000 RT CONTROLLING
0018000  ALL-WEATHER CONDITIONS
0108000 RT FR CONDITIONS
0240000 RT VFR CONDITIONS
0242000 RT VISIBILITY
ALL®WEATHER DISPLAY = ALLWEATHER cONDITIONS 0015000
AND DISpLAY 0067000 »
ALONGsCOURSE ERROR # COURSE 0055000 AND ERRORS 0076000 +
0016000  ALTIMETERS
0067000 BT D1sPLAY
0068000 BT DISPLAy COMPONENTS
006000 BT FLIGHT INSTRUMENTS
0113000 BT NSTRUMENTS
0017000  ALTITUDE
0065000 BT DISTANCE
0132000 NT LOW ALTITUDE
0016000 RT ALTIMETERS
0018000 RT ALTITUDE CoNTRgL SY3TEM
0180000 RT POSITION
ALTITUDE CHANGE # ALTITUDE 0017000 »
ALTITUDE CONTROL # COJTROLLING 0053000 AND
ALTITUDE 0017003 »
0018000  ALTITUDE CONTROL SYSTEMS
0082000 BT CONTROL SYSTEMS
ALTITUDE OVERSHOOT ALTITUDE 0017000 AND ERRORS 0076000
ALTITUDE RATE + ALTITJUDE 0017000 AND RATE C189000 ANO/OR
VELOCITY 0235000 .
0019000 ANALOG COMPUTERS
0039000 BT C€oMPUTERS
0020000 RT ANALOG SIMULATION SYSTEMS
0065000 R7T DIGITAL COMPUTERS
0182000 RT PROGRAMMED OPERATIO S
0203000 RT SIMULATION SYSTEMS
0020000  ANALOG SIMULATION SYSTEMS
0208000 BT SIMULATION sYSTEMs
0019000 RT ANALOG COMPUTERS
0021000  ANALYSIS
0042000 NT CONTROL ANALYSIS
0080000 NT FAILURE ANALYSIS
0095800 NT PFUNCTIONAL ANALYSIS
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0219000
0223000
0227000
0062000
0077000
0077300
0158000

0022000
0005000
0085000

0023000
0235000
0196000

0024000

0012000
0124000

0025000
0022000
0180000

0026000
0052000
0041600

0027000
0053000
0008000
0054000
0093000
0111000

0028000
0023000
0082000
0053000
0039000
0048000
0066%00
0204000

NT TASK ANALYSIS

NT THEORETIEAL ANALYSI3
NT TIME LINE ANALYSIS
RT DESIGN

RT EVALUATION

RT EXPERMENTAL DESGN
RT OPTIMIZATION

ANGLE OF ATTACK
RT ApROpYNAMIC STABILITY
RT ATTITUDE

ANQULAR VELOCITY
BT VELOCITY
RT ROTATION

APPROACH
BY AIRCRAFT MANEUVERS
RT LANDING

APPROACH PATHS # AppRIACH 0024000 AND
FLIGHT PATH 00813000 »

APPROACH PRQOFILES « APPRQACH 0024000 ]

ARMsSHOU[DER CONTROL TECHJQUE # MANsMACHINE SYSTEMs
0138000 AND CONTROLLING 0053000 *

ATTACK AIRCRAFT =« MILITARY AIRCRAFT 0145000 »

ATTITUDE
RT ANGLE OF ATTACK
RT POSITION

ATTITUDE CONTROL SYSTEMS
BT CnNTRgL SYSTEMS
RT CONTROLLING

ATTITUDE DISPLAY =» ATTITUDE 0025000 AND DISPLAY 0047000#

AUGMENTED PILOT ConTROL
BT CONTROLLING
RT AIR TRAFFIC CONTROL
RT FLYING AJDS
RT GROUND BASED FLIGHT OPgRATIONS
RT  INFORMATION

AUSTERE LANDING SITES LANDING SITES 0125000 »*

AUTOMATIC CoNTROL
BT AUTOMATIC SYgTEMg
BT CONTROL SyYSTEMS
BT CONTROLLING
RT COMPUTERS
RT CONTROL ELEMENTS
RT DISCRETE OPERATIONS
RT SEMIGAUTOMATIC CONT30L

AUTOMATIC F IGHT CONTROL * AUTOMATIC CONTRCL 0028000 AND
GUIDANCE gYSTEM3 0101000 AND FLIGHT 0083000 »
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0023000
0028000

0030000
0070000

0031000
0012000
0124000
0107000
0242000

0032000
0072000
0073000
0137000
0190000

0033000
0067000
0110000
0221000

0034000
0012000

AUTOMATIC HOVERING 4  4OVERING 0105000 AND AUTOMATIC

CoONTROL po28000 »

AUTOMATIC LANDING « LANDING 0124000 AND AUTOMATIC

CONTROL 0028000 *

AUTOMATIC MODE SWITCHING « AUTOMATIC CONTROL 0028000

AUTOMATIC STABILIZATION = AERODYNAMIC STABILITY 0005000

AND FLIGHT MODE TRANSITION 0088000 »

AND AUTOMATIC CINTROL 0028000 »

AUTOMATIC SySTEMS

NT

AUTOMATIC CONTROL

AUTQPILQT »  AUTQMATIC CoNTRolL 0028000 AND GUIDANCE

SySTEMS 0101000 *

AUTOROTATION ROTATIIN 0136000 -

BACKLASH « CONTROL DEFICIENCIES 0045000 *

BAROMETRIC ALTITUDE » ALTITUDE 00!l>000 *

BIBLIOGRAPHY

BT

DOCUMENTAT[ON

BLADE TIP = ROTOR BLADES 0197000 "

BLIND LANDING

BT
BY
RT
RT

AIRCRAFT MANEUVERS
LANDING

IFR

VISIBILITY

BLOCK D!AGRAM » DIAGRAMS 0063000 »

BLUEPRINTS DESIGN DIAWINGS 0062050 »

BUFRFETING # TURBULENCE 0233000 »

CAMERA TECHNIQUES » P~OTOGRAPHY 0175000 *

CARGO AIRCRAFT + TRAN3SPORT AIRCRAFT 0232000 *

CATASTRNPHIC FAILURE

BT
RT
RT
RY

FAILURE

EMERGENCY CONDITJONS
MALFUNCT [ONS
RELIABILITY

CATHODE RAY TUBES

RT
RT
RY

DISPLAY
[MAGES
TELEVISION

CIRCULAR APPROACH » ARPROACH 0024000 »

CLIMBsOUT
BT AIRCRAFT MANEUVERS
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CLOSE SUPPORY = MISSIIN 0147000 »

CLOSED cIRCUIT CRT » CATHODE RAY TUBES 0033000 AND
CLOsED e¢IRCUIT sYSTEMs 0035000 »

003%000 CLOSED cJRCUIT SYSTEMS
0221000 RT TELEV;S{ON

COCKPI; ARRANGEMENy #  DEGIGN 0062000 AND
COCKPITS 0037003 ~ #

COCKPIT CONFIGURATION #  COCKPITS 0037000 AND
CONFIQURATION 0040000

COCKPIT DEVELOPMENT # CESIGN 0042000 AND CDCKPITS
0037000 *

0038000 COCKPIT DISPLAY
0067000 BT DISPLAY

COCcKPIT LAYOUT DESITAN 0062000 AND COCKPITS 0037000 »
COCKPIT MOCKUP # MODELS 0148000 AND COCKPITS 0037000 »

Q037000  COCKPITS
0057000 BT CRgW STATIONS

COLLECTIVE gTICK =« COJTROL ELEMENTg 0048000 AND CONTROL
SYSTEMS 0052000 AND INTEGRATED SYSTEMS 0120000 #

COMBINED DISPLAY DISPLAY 0067000 AND INTEGRATED
SYSTEMS 0120000 ]

0038000  COMMERCIAL AIRCRAFT
0011000  aT AIRCRAFT
0232000 RT TRANSpORT AIRCRAFT

COMMON CONTROLLER » CONTROL SYSTEMS 0052000 AND
INTEGRATED SYSTeMS 0120000 »

0038300  COMMUN]CATIONS
0008000 RT AIR TRAFFIC CONTROL
0070000 RT DNCUMENTATION
0187000 RT RADAR
0187200 RT RADIO ‘
0188000 RT RADIO OPERATOR
0221000 RT TELEVISION

0038800 COMPUTER PRINTQUT
0087000 RT DIsPLAY

0039000 COMPUTERS
0013000 NT ANALOg COMPUTERS
0065000 NT DIGITAL COMPUTERS
0023000 RT AUTOMATIC CoONTROL
0182000 RT PROGRAMMED OPERATIOIS

ConFIGURATIgNG INDICATES & PARTICULAR TYPE, MoDELs NUMBER
ARRANGEMENT OR 3HAPE OF AN OBUECTs CREw OR SysTEM
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0040000  CONFIGURATION
0062000 RT SIGN
0077300 RT EXPERIMENTAL AIRCRAFT
0148000 RT MODELS

0041000 CONTACT ANALOG DISPLAY
0067000 BT DISPLAY

CONTACY ANALOG PATTERN GE JERATOR CONTACY ANALOG
DISPLAY 0041000 AND PATTERNS 0170000 »

CONTINUOUS CONTROL ANALYSIS CONTROL ANALYSIS 0042000
AND CONTINUWOus JPERATIONS 00418000 *

CONTINUOUS MEASUREMENT # MEASUREMENT 0143000 AND
CONT INUDUS QOPgRATIONS 0041600 »

0041600  CONTINYOUS OPERATIONS
0028000 RT AUTOMATIC CONTROL
0052000 RT CONTROL SYSTEMS
0053000 RT CONTROLLING
0066500 RT DISCRETE OPERATIONS

CONTROL » CONTROL SYSTEMS 0052000 OR CONTROLLING 0053000

0042000 CONTRO_ ANALYSIS
0021000 BT ANALYsls
0052000 RT CONTROL SYSTEMS
0062000 RT DFSIGN
0095600 RT FUNCTIONAL ANALYSS
0219000 RT TASK ANALYSIS
0220000 RT TASKS

0043000 CONTROL AUTHORITY TRANSFER
0080000 BT P lGHT PROCEDURES
0099000 RT GROUND BASED FLIGHT OPERAT]ONS

CONTROL BUTTONS # CONTROL ELEMENTS 0048000 »

0044000 CONTROL CHARACTERISTICS
0043000 NT CONTROL DEFICIENCIES
0049000 NT CONTROL POWER
0003000 RT ACCURACY
0050000 RT CONTROL SETTINGS
0053000 RT CONTROLLING
0061000 RT DEQREES OF FREEDOM
0071000 RT DRIFT
0084000 RT FL104T CHARACTER]STCS
0093000 RT FLYING
0138000 RT MANSMACH]NE SYSTEMS
0174100 RT PERTURBATION
0193000 RT RESPONSE
0216750 RT TACTILE CUEs
0233000 RT TURBULENCE
0233500 RT VARIABLE STABILITY 20NDITIQNS

0045000 CONTRO_ DEFICIENCIES
0044000 BT CONTROL CHARACTERISTICs
0080000 BT CONTROL SETTINGS
0052000 BT CONTROL SYSTEMS
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0053000
0071000
0179000
0194000
0252000
0005000

0045600
0173000

0046000
0067000
0048000

0117000
0160000

0047000
0062000
0106000
0052000
0067000
013%000

0048000
0028000
Q046000
0138000

BT CNNTROLLING

BY DRIFT

NT PITCH

NT RoOLL

NT  YAW

RT AERODYNAMIC sSTABILITY

COQPER RATING gYSTEM
BT PERSONAL EVALUATION

CONTROL pISPLAY & pISPLAY OF cONTROL ELEMENTS SUcH AS KNOgSs
BUTTQNS, pEDALSs ETCo »

CONTROL DISPLAY
BT DISPLAY
RT CONTROL ELEMENTS
RT INSTRUMENT DISPLAy
RT PANELS

CONTRO_«01SPLAY = THE SCIENCE oF DETERMINING THE ConTRO['S
" NECEgSARY TO OPERATE A MACHINE AND THE INFORMATION
TO BE DISPLAYED TO THE OPERATOR XPJLOTOD WHO
MANIPULATES THE CONTROLS

CONTROL=DISPLAY
8T DeSIGN
BT HUMAN ENGINEERING
RT CANTROL SYSTEMS
RT DISPLAY
RT MANGMACHINE SYSTEMS

CONTROL DISPLAY REQUIREMENTS *  REGUIREMENTS 0192000 AND
CONTROL DISPLAY 0046000

CONTROL«DISPLAY REQUIREME ITS + REQUIREMENTS 0192000 AND
CONTROLap1SPLAY 0047000 *

CONTROL ELEMENTS g THOSE JEVICES WHICH INITIATE THE
ACTUATION OF THZ CONTROL SYSTEMe INCLUDED ARE
CONTROL gUTTON, CONTROL KNOB, CONTROL STICK

CONTROL ELEMENTS
RT AUTOMATIC CONTROL
RT CONTROL DISPLAY
RT MANaMACHINE SYSTEMS
CONTROL EQUATIONS « CINTROL ANALYSIS 0042000 »

CONTROL EGUIPMENT « CIONTROL SYSTEMS 0052000 AND
EqQUIPMENT 0075020 »

CONTROL INFORMATION # CONTROLLING 0053000 AND/OR CONTROL
SYSTEMS 0052000 AND INFORMATION 0111000 »

CONTRO_ KNOBS # CONTRI, ELEMENTS 0048000 »

CONTROL LODCATION DE3ISN 0062000 AND CONTROL DISPLAY
Co446000 *

CONTROL METHODS + CONTROLLING 0053000 *
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CONTROL. OPERATION # CINTROLLING Q053000 *

CONTROL PANEL » CONTRIL DISPLAY 0046000 AND/OR
INSTRUMENT DIsSPLAY 0117000 AND PANELS 0160000

CONTROL PARAMETERS » SONTROL ANALYSIS 0042000 AND/OR
CONTROL CHARACTERISTICS 0044000 *

0045000 CONTROL POWER
0044000 BT (CONTROL CHARACTERISTICS
0181000 BT POWER
0052000 RT CONTROL SYSTEMS
0053000 RT CONTROLLING

CONTROL, REgPONGE COVTROLLING 0053000 AND/OR CONTROL
CHARACTERISTICS 00,4000 AND RESPONSE 0]93000 »

CONTROL, SCHEME & CONTROL SYSTEMS 0052000 *
CONTROL SENSITIVITy CONTROl, CHARACTERISTICS 0044000

0050000 cONTROL SETTINGS
0005000 RT AERODYNAMIC STABI_ITY
0012000 RT AIRCRAFT MANEUVERS
0014000 RT ALIGNMENT
0044000 RT CONTROL CHARACTERISTICS
0045000 RT CONTROL DgpiCIgNCIgS
0052000 T CONTROL SYSTEMS
0053000 ET CONTQOLLING

CONTROL SIGNALS # SIGNALS 0207000 AND CONTROLL ING
0053000 AND/OR CONTROL SYSTEMS 0052000 »

CONTROL STICK # CONTRIL ELEMENTS 0Q48000 »

0051000 CONTROL SURFACES
0012000 RT AIRCRAFT MANEUVERS
0052000 RT CONTROL SYSTEMS
0160000 RT PANELS

00%2000 CONTROL, SYSTEMS
0002000 NT ACCELERATICN CONTRO(, SYSTEMS
0026000 NT ATTITUDE CONTROL gY3TEMS
0028000 NT AUTOMATIC CONTROL
0101000 NY GUIDANCE SYSTEMS
0157400 NT OpFaON cONTROL
0185000 NT PROPORTIONAL CoNTROL
0195000 NT RNOT MEAN S@UARE COJTROL
0204000 NY SEMIZAUTOMATIC CONTI0L
0005000 RT AgRODYNAMIC STABILITY
0012000 T AIRCRAFT MANEUVERS
0041600 RT CONTROLLING
004700C RT CONTROLZDISPLAY
0O0BE3000 RT CONTROLLING
0061000 RT DEGREES OF FREEDOM
0066%00 RT DISCRETE OPERATIONS
0120000 RT INTEGRATED SYSTEMS
0139000 RT MANUAL eONTROL

CONTROLLABILITY & CONTROL CHARACTERISTICS 0044000 »
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0083000
220000
0028000
0093000
0134000
0204000
0012000
0014000
0041600
0050000
0061000
006650
0]33008
0185000
0193000
0195000
02167%0
0220000
0233500

0054000
0011000

0055000
0085000
0096000
0125000
0141000
0154000
0180000
0188200

0056000
0174000
0155000
0177000
0188000
0006000
0106000
0106100
0139000
0198000
0199000
0220000

CONTROLLERS AyTOMATIC CONTROL 0028000 *
CONYROLLING

8T
NT
NT
NT
NT
RT
RT
RT
RT
RT
RT
RY

RY
ET

T
RT
RT
RT

TASKS

AUTOMATIC CONTROL

FLyING

MANUAL CONTROL
SEMIsAUTOMAT IC CONTROL
ATRCRAPY MANEUVERS

AL JGNMENT

CONTROLL ING

CONTROL SETTNgS

DEGREES OF FREEDDH
DISCRETE OPERATIONS
MANsMACHINE SYSTEMS
PROPORT1ONAL CONTROY
EESPONSE

ROOT MEAN SQUARE COJTROL
TACTILE CUES

TASKS

VARIABLE STABILITY CgNDITIgNs

CONTROLS # CONTROL ELEMENTS 0048000 OR

#ONTROL sYSTEMS 0052000 *

CONVENTIONAL AIRCRrAFT

BT

ATIRCRAFT

CONVENTIONAL LANDING # LANDING 0124000 *

CONVERSION # FLIGHT MJIDE TRANSITION Q088Q00 #

CONVERSION MANEUYER # FLIGHT MODE TRANSITION 0083000

COURSE

RT
RT
RT
RT
RT
RT
RT

CREW
BT
NT
NT
NT

PLIGHT PATH
GEOGRAPHIC DIRECTION
LEVEL FLIGHT

MAPS

NAVIGATIQN

POSITION

RANGE

PERSONNEL
NAVIGATOR

PILOTY

RAD&O OPERATOR
AERUSPACE MEDICINE
HUMAN ENGINEERING
HUMAN PERFORMANCE
MANUAL CONTROL
SAFETY

SAFETY EQUIPMENT
TASKS

OPERATION #  TASKS 0220000 AND/OR FLIGHT P
ROCE
ggggggg ANDZOR 3ROUND BASED F1GHT oPERATIgNgURES
*
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0057000
0037000
0106000
0203000

0057400
0000000
0087000
0128000

0058000
0044000
0241000

0052000
Q085000
0213000
0070000
0111000

0060000
0113000

0061000
0044000
00%2000
0053000
0062000

0062000
0062050
00773%0
0021000
0042000
0061000
0063000
0077300
0095300
0148000
0158000
0201000
0208000

CREW PERFORMANCE » CREW 0056000 AND PERFORMANCE 0172000+
CREW STATIONS

NT COoCKPITS

RT HUMAN ENGINEERING

RT SEATING

CRITICAL HEIGHT = ALTITUDE 0017000 AND CONTROL
CHARACTERIST IS 0044000 *

CROSSeCNURSE ERRDOR & COURSE 0055000 AND ERRORS 00760004

CROSSSGRIP DISPLAY « PATTERNS 0170000 AND DISPLAY

0067000 »

CRT # CATHODE RAY TUBES 0033000 »
CRUISE
BT AIRCRAFT MANEUVERS

RT FLI1GHT MODE

RT LEVEL FLIGHT
CYycLIC PITCH « PITCH 3179000 *
DAMP ING

RT CONTROL CHARACTERISTICs

RT VIBRATION

DATA
NT
NT
RY
RT

DATA
RT

FLIGHT DATA
SUBJECTIVE DATA
DOCUMENTATION
INFORMAT [ ON

PROCESS ING
INFORMATION PROCESSING

REDUCTION = DATA PROCESSING 0060000 »
OF DOCUMENT 3

DATA

DAYE SEE LAST PAGE
DEGREES OF FREEDOM

RT CONTROL CHARACTERISTICS

RT CONTROL SYSTEMsS

RT CoNTROLLING

RT PESIGN

DESIGN
NT
NT
RT
RT
RT
RT
RT
RT
RT
RT
RY
RT

DESIGN DRAWINGg
EXPERIMENTAL DESIGN
ANALYSIS

CONTROL ANALYSIS
BEGREES of FREEDQM
D1AGRAMS
EXPERIMENTAL AIRCRAPT
FUEL CONSUMPTrON
MODELS

OPTIMIZATION

SEAL ING

SIMULATION SYSTEMS
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0062050
0063000
0062000

0063000
0062080
0062000
0047000
0170000
0201000
0215000

0064000
0067000
006000
0103000
01120090
0183400

0088000
0039000
0182000

0066000
0171000
0201000
0248000

0066500
0028000
0041600

0052000
0053000

00467000
0016000
0035500
0046000
0068000
0110000
0112000
0117000
0141000
0152000
0176000
0183000
0215000
p224000
0231000
p033000
0047000
0063000
0070000
0020000
0103000
0111000
0119000
0148000

DESIGN DRAWINGS
AS DIAGRAMS
BT DESIGN

DEVIATIGNS *» ERRgRS 0076000
DI1AGRAMS

AS DESIGN DRAWINGS

RT DES]IGN

RT DISPLAY

RT PATTERNS

RT ScALING

RT SYMBOLS

DIALS
BT
BT
RT
RT
RT

DISPLAY

DISPLAY COMPONENTS
1LLUMINAT {1 ON
INFORMATIAN DISpPLAY
READABILITY

DIGITAL cOMPUTERS
BT CoMPUTERS
RT PROGRAMMED OPERATICIS

DIMENS]ONS
RT PAYLOAD
RT SCAL ING
RT wEIGHT

DISCRETE OPERATIONS
RT AUTOMATIC CoNTROL
RT CONTINUOUS OPERATIOIS
RT CONTROL SYSTEMS
RT CNANTROLLING

DIsPLAY

NT ALTIMETERS

NT CAMPUYER PRINTOUT

NT CONTROL pISPLAY

NT DISPLAY COMPONENTS
I1MAGES
INFORMATJON DISPLAY
INSTRUMENT pISPLAY
MAPS
MOVIES
PICTORIAL DISPLAY
PROJECTION DISPLAY
SYMBOLS
THREESDIMENSIONAL DISPLAY
TRANSPARENT DISPLAY
CATHOpE RAY TUBES
CONTROLSDISPLAY
DIAGRAMS
DOCUMENTATION
FL1GHT PROCEDURES
ILLUMINATION
INFORMATION
INSTRUMENTS
MODELS
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O£89400
0200000

0201000
0207000
0221000

0068000
Q067000
0016000
0064000
0113000
0200000

0069000
0017000
0132000

c070000
0033000
0091000
0038300
0055000
0067000
0111000

0071000
0003000
0044000
0045000
0076000
0119000
0190000

T REAPABILITY
ET REALESIH!
RT SCALING

RT SIGNALS

RT TELEVISION

DISPLAY ARRANGEMENT # PISPLAY Q067000 AND PESIGN
0062000 *

DIsPiLAY COMPONENTS
BT DISPLAY
NT ALTIMETERS
NT DIALS
RT NSTRUMENTS
RT SCALES

DISPLAY CONCEPTS # DI3PLAY 00g7000 M

DISPLAY CONFIGURATION CONFIGURATION 0040000 AND
DISPLAY 0067000 »

DISPLAYACONTROL CONTROLeDISPLAY 0047000 *

DySPLAY JLLUMINAT{ON #  DySPLAY 0067000 AND [LLUMNATON
0109000

DIsPLAY LAYOUT «  DISPLAY 0067000 AND DESIGN 0062000
DISPLAY PARAMETERS #  OJJSPLAY 0047000 AND DESIGN 002000
DISPLAY SYSTEM « DISPLAY 0067000 »

DISTANCE
NT ALTITUDE
NT ILOW ALTITUDE

DIgTANCE MEASUREMENT # DISTANCE 0069000 AND
MEASUREMENT 0143000 *

D1STURBANCES » PERTURJATION 0174100 *

DOCUMENTAT]ON
NT BIBLIOGRAPHY
NT FLIGHT RpPORTS
RT CoMMUNICATIONS
RT DATA
RT DISPLAY
RT INFORMATION

DOMESTIC AIRCRAFT » AIRCRAFT 0011000 *
DOPPLER RADAR » RADAR 0187000 *

DRIFT
RT ACCURACY
RT CONTROL CHARACTERISTICS
RT CONTROL DEFICIENCIE?
RT ERRORS
RT INSTRUMENTS
RT RELIABILITY
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EPFICIENCY PERFORMAYCE 0172000

EJECTION SEATS #  SAFETY EQUIPMENT 0199000 AND
SEATING 0203000 4

0072000 ELECTRICAL SYSTEM

ELECTROLUMINESCENT D,SPLAY =+ JLLUMINAT JON 0103000 AND
DISPLAY 0067000

0073000 EMERGENCY COND!TIONS
0032000 RT CATASTROPHIC pAILURE
0078000 RT FPAlLGSAFE
0079000 RY FAILYRE
0156000 RT NORMAL CONDITIONS
0174100 RT PERTURBATION
0198000 RT SAFETY
0199000 RT SAFEtY EQUIPMENT
0233800 RT VYARIABLE STABILITY CONDITIONS

EMERGENCY FLIGHT MODE EMERGENCY CONDITIONS 0073000 AND
FLIGHT MODE 0087000 »

ENGINE pATA *  ENGINES 0074000 AND DATA 0059000

ENGINE INSTRUMENTATION +# ENGINES 0074000 AND
INSTRUMENTATION 0118000 hd

ENGINEERING DRAWINGS = DESIGN DRAWINGS 0062050 »

0074000  ENGINES
0123000 NT JET ENGINES
00y7200 RT EXHAUST GASES
0055300 RT pUEL cONSUMPTION
0186000 RT PROPULSION SYSTEM

0075000  EQUIPMENT
0009000 NT AIRBORNE FLIGHT EQUIPMENT
0098000 NT GROUND BASED F_IGHT EQUIPMENT
0199000 NTY SAFETY EQUIPMENT
0230000 NT TRAINING EQUIPMENT

0076000  ERRORS
0178000 NT PILOT ERRORS
DOD3000 RT ACCURACY
0071000 RT DalFT
0079000 RT FAlLURE
0137000 RT MALFUNCT jONS

ESSENTIAL CONFIGURATION = CONF IGURATION 0040000 »

0077000 EVALUATION
0173000 NT PERSONAL EVA_UATION
0021000 RT ANALYgls
0092000 RT FLIGHT TESTING
oi21000 RT INTERVIEW
0143000 RT MpASUREMENT
0222000 RT TESTING

0077200 EXHAUST GASES
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0074000 RT ENGINES

0100250 RT GROUND EFFECT
0123000 RT JRT ENGINES
0186000 RT PROPULSION SYSTEMS
0225000 RT THRUST

0077300 EXPERIMENTAL AIRCRAFT
0011000 BT AIRCRAFT
0040000 RT CONF IGURATION
0062000 RT DgSIGN
0077300 RT EXPERIMENTAL AIRCRAFT
0092000 RT FLIGHT TESTING

0077350  EXPERIMENTAL DESIGN
0062000 BT DESIGN
0021000 RT ANALYsIs
0143000 RT MEASUREMENT
0222000 RT TESTING

0078000 FA]LeSAFE
0073000 BT FAILURE
0198000 BT SAFETY
0062000 RT DESIGN
0073000 RT EMERGENCY CONDITIONS
0106000 RT HIMAN ENGINEERING
0137000 RT MALFUNCT]ONS

0079000 FAILURE
0073000 NT FPAILsSAFE
0137000 NT MALFUNCTIONS
0076000 RT ERRORS
0082000 RT PAJLURE ANALYSIS
0186000 RT MAINTENANCE
0190000 RT ReLIABILITY
0198000 RT SAFETY

0080000 FAILURE ANALYS]S
0021000 BT ANALYSIS
0073000 RT FAILURE

FAN LIPT LIFT 0129030 AND LIFT FAN 0130000 »
FEASIBILITY = EVALUATION Q377000 »

0081000  FGHTER AJRCRAFY
0216700 AS TACTICAL AIRCRAFT
0011000 BT AIRCRAFT
014500¢ BT MILITARY AIRCRAFY

0082000 FIXED BASE SIMULATORS
0208000 BT sSIMULATION sYsTEMs
0010000 RT AIRBORNE SIMULATORS

FIXED WING AIRCRAFT » CONVENTIONAL AIRCRAFT N0S4000 »

FIXED WING yTOL = VTOL AIRCRAFT 0246000 AND
CONFIGURATION 00%0000 »

0083000 FLIGHY
0012000 BT AIRCRAFY MANEUVERS



0128000
0234000
0093000

0084000
0005000
0044000

0085000
0053000

0086000
0119000
0016000
0009000

0087000
0012000
0126000
0128000
0131000
0236000
0057600
0237000

00g8000
0012000

9083000
0053000
0228000

0090000
0220000
0107000
0233000

0008000
0099000

0091000
Q070000
0085000

NT LEVEL FLIGHY
NT yERTICAL FLIGHT
RY LYING

FLIGHT CHARACTERISTICS
RT AERODYNAMIC gTABILITY
RT ¢CONTROL CHARACTERISTICS

FLIGHT ~ONTROL

PLIGHT CONTROLS » CONTROL ELEMENTS 0048000 AND/OR
CONTROL SYSTEMS 0052000 AND FLIGHT 0083¢00 *

FLIGHT DATA
BT DATA

FL1GHT DEMONSTRATION » FLIGHT TEgYING 0092000 *

FLIGHT EVALUATION » FLIGHT 0083000 AND EVALUATION
0077000 *

FLIGHT INSTRUMENTS
BT INSTRUMENTS
NT ALTIMETERS
RT AIRBORNE FLIGHT EQUIPMENT

FLIGHT ~4EvHODS

FLIGHT MODE
BT AIRCRAPT MANEUVERS
NT LATERAL MoDE
NT LEVEL FLIGHT
NT LONGITUDINAL MODE
NT VeRTICAL FLIGHT
RT CRrUISE
RT VERTICAL MANEUVERs

Fl.1G47 MODE 0087000 »

FLIGHT MODE TRANSITION
BT AIRCRAFT MANEUVERS

FLIGHT OPTIMIZATION =
0138000 *

FLIGHT 0083000 AND OPTIMIZATION

FLIGHT PATH
RT CpURSE
RT TRACKING

FLL]GHT PROCEDURES
BT TaASKS
NT IFR
NT
RT
RT

VFR
AIR TRAFFIC CONTROL
GROUND BASED FLIGHT OPERATIONS

FL{GHT REPORTS
BT DOCUMENTATION
RT PLIGHT DATA

FLIGHT TEST DATA # FLIGHT DATA 0085000 AND
FLIGHT TESTING 092000 »
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0092000 FLIGHT TESTING
0222000 BT TESTING
0077000 RT EVALUATION
Q077300 RT EXPERIMENTAL A[RCRAFT
0250000 RT WIND TUNNELS

0093000 FLYING
0053000 BT CONTROLLING
0220000 BT TASKS
0044000 RT CONTROL CHARACTERISyICS
0083000 RT FLIGHT
0094000 RT FLYING AIpS
0154000 RT NAVIGATIQN
0177000 RT PILOT
0244000 RT VISUAL CUES

0094000  FLYING AlIDS
0027000 RT AUGMENTED pILOT CONTROL
0093000 RT PLyING
0099000 RT GROUND BASED FLIGHT OPERAT]ONS
0177000 RT PILOT

FLYING QUALITIES «  FLIGHT CHARACTERISTICS 0084000 AND
CONTROL CHARACTERISTICS gok4oog  *

0098000 FOREIGN AIRCRAFT
0011000 BT AIRCRAFT

FORWARD ACCELERATION » ACCELERATION 0010000 #

0095300 FugiL CONSUMPTION
0062000 RT DESIGN
0074000 RT ENGINES
0172000 RT PERFORMANCE
0188200 RT RANGE

FuLL IFR CONDITIONS +# IFR CONDITIONS 0108000 .
FULL YFR CONDITIONS # VFR CONDITIONS 024000 *

FUNCTIONAL ANALYSISe THE ANALYSIS OF THOSE HUMAN AND Og
EQUIPMENT FUNCTIONS REQUIRED TO PERFORM A GIVEN
TASK OR QPERATI N '

0095600  FUNCTIONAL ANALYSIS
0021000 BT ANALYSIS
0042000 RT CONTROL ANALYSIS
0106100 RT HUMAN PERFORMANCE
0219000 RT TASK ANALYSIS
0227000 RT TIME LINE ANALYSIS

QGENERAL PURPOSE AIRCRAFT # AIRCRAFT 0011000 N
0094000 GEQGRAPH]C DIRECTION
00%5000 RY COURSE
0141000 RT MAPS
0154000 RT NAVIGATION
0180000 RT POSITION

0097000 GL]IDE
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0012000

0098000

0075000
0099000

0059000
0007000
0008000
0043000
0090000
0034000
0098000
0220000

0100000
0208000
0010000
0082000

0100250
0077200
0123000
0132000
0225000

0233000
0233500

cloioo0
0052000
0154000

0102000
0085000
0113000
0101000

BT AIRCRAFT MANEUVERg
GLIDE APPROACH GLIDE 0097000 AND APPROACH 0024000 »

G IDE S_OPE FLIGHT PATH 0089000 AND G IDE 0097000 »
G0eND GN CONTROL #  ONOFF CONTROL 0157400

GROUND gaSED FLIGHT EQUIPMENT

BY EQUIPMENT
RT GROUND BASED FL1GHT OPERATIONS

GROUND BASED FLIGHT OPERATIONS
RT AIR TERMINAL
RT AIR TRAFFIC CONTROL
RT CONTROL AUTHORITy TRANSFER
RT FLIGHT PROCEDUREE
RT pLYING AIDS
RT GROUND BASED F IGHT EQUIPMENT
RT TAsSKS

GRQUND BASED SIMULATORS
BT SIMULATION SYSTEMS
RT AIRBORNE SIMULATORS
RT FIXED BASE SIMULATORS

GROUND CONTROL # CONTROLLING 0053000 AND GROUND BAggD
FLIGHT OPERATIUS 0099000 *

GROUND CONTROL EGQUIPMENT +# GROUND BASED FLJIGHT
EQUIPMENT 00980030 *

GRQUND EFFECTg ANY EFFECT RESULTING FR M THE INTERACTIgN gF
AIRBORNE VEHICLES OR THE]R HAUST GASES yITH THE
GROUND. DUST cLOUDS RAISED 85 A LANDING V#OL 1S AN
EXAMPLE

GROUND EFFECT
EXHAUST GASES
RT LIFT
RT oW A_TITUDE
RT THRUST
RT TURBULENCE
RT VARIABLE STABILITY CONDITIONS

GRQUND PACI ITIES «  GI0UND BASED F| IGHT EQUIPMENT
0058000

GUIDANCE « GUIDANCE SYSTEMS 0101000 *
GUIDANCE SYSTEMS
BT CcONTROL SYSTgMS
RT NAYIGATION
GYROS » GYROSCOPES *
GYROSCOPES

BT FLIGHT INSTRUMENTS

BT INSTRUMENTS
RT GUIDANCE SYSTEMS
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HANDLING # CONTROLLIN3 0053000 "
HANDLING QUALITIES =« TONTROL CHARACTERISTICS 0044000 *

HEADING # COURSE 0055200 *

HEADING CONTROL » COURSE Q05000 AND
GUIDANCE SYSTEM3 0]10i000 »

HEADING STABILITY =« CIURSE 0055000 AND
ERRDRS 0076000 »

HEIGHTe DISTANCE oF AN 0BJECT FRoM THE GROUND AS A REFERENCE
PLANE * ALTITUDE 0017000 *

HEIGHT, VERTICAL DIMENSIOYJ OF AN OBJECT
» DIMENSIONS 0056000 *

0103000 HELICORTERS
0011000 BT AIRCRAFT
0246000 gT VTOL AIRCRAFT

HIGH PERFORMANCE & PEIFORMANCE 0]72000 *

HIGH PERFORMANCE AIRCRAFT
» SUPERSONIC AIRCRAFT 0214000 *

HIGH SPEED CAPABILITY PERFORMANCE 0172000 »

0104000  HORIZON
0244000 RT VISUAL CUES

HORIZON LINE # HORIZON 0104000 »

HORIZONTAL ATTITUDE ATTITUDE 0025000 M
HORIZONTALITY # ATTITJDE 0028000 »

HOVER HOVERING 0105200 *

HOVER DISPLAY # HOVERING 0103000 AND DISPLAY 0067000

010%000 HOVERING
0012000 BT AIRCRAFT MANEUVERS

HOVERING STABILITY =« HOVERING 0105000 AND
AERODYNAMIC STABJILITY 0005000 "

0106000 HUMAN ENGINEERING
0082000 BT DESIGN
0047000 NT CONTROLGDISPLAY
0056000 RT CREW
0057000 RT (REW STATIONS
0138000 RT MANGMACHINE gYSTEMS
0174000 RT PERSONNEL
0203000 RT SEATING
02139000 RT TASK ANALYSIS
0220000 RT TASKE
0227000 RT TIME LINE ANALYS]S
02861000 RT WnRK LCAD
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0106} 00
0172000
00%6000
0095600
0219000
0220000

0107000

0090000
0031000

0108000
0015000

0240000

0109000
0064000
00&7000
0185400
0242000

0110000
0067000
0033000
0063000
0170000
0176000
0215000
0221000

0111000
0059000
0067000
0070000
0094000

06207000

PERFORMANCE
PERF ORMANCE
CREW

HUMAN
B
RT
RT
RT TASK ANALYSIS
RT TASKS

HYBRID gIMULATJION
HYPERSONIC AIRCRAFY

*

FUNCTIONAL ANALYSIS

SIMULATION SYSTEMS 0208000

»

* SUPERSONIC AIRCRAFT 0214000

IFRe INSTRUMENT FYING RULES

IFR

BT PLIGHT PROCEDURES

RT BLIND LANDING
[FR CONDITIONS

RT ALLeWEATHER CONDITIONg

RT VFR CONDITION
IFR POINT LANpINGS

ILLUMINATION
RT DIALS
RY DISPLAY
RT READABILITY
RT VISIBILITY

IMAGE DETAIL

IMAGE GENERATION

IMAGES

L]

DiSPLAY

DIAGRAMS
PAYTERNS

SYMBOLS
TELEVISION

s

I

»  IFR 0107000 ANp LANDING 0124000

MAGES 01} 10000

IMAGES 0110000 ]

CATHODE RAY TUBES

PICTORIAL DISPLAY

INDEPENDENT VARIABLE.DEPE IDENT VARIABLE TIME INTERVAL

*

INDICATED AIRSPEED

INsFLIGHT EVALUATION
EVALUATION 00772300

INFORMATION
RT DATA
RT DQISPLAY
RT
RT
RT

FLYING AIDS
SI1GNALS

INFORMATION ANALYSIS
INFORMATION 0111000

RESPONSE TIME 0123200

DOCUMENTAT 1ON

*

» AIRSPEED 00]3000 »

» FLIGHT TESTING 0092000 AND

#»

#  ANALYSIS 0021000 AND

*
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C112000
0067000
0064000
0119000
0200000

0113000
0060000

0114000
0192000

0118000

0115000
0174000
0220000
0220000
0223000

0116000
0174000
0220000
0222000

0117000
0067000
0046000
0180000

0118000
0062000
0119000
0143000

INFORMATIO
BT DISP
RT DIAL
RY

RT sCAL

INFORMATJON PROCESSING
pATA PROCESSING

RT

N DISPLAY
LAY
S

INSTRUMENTS

Es

INFOR JATION REQUIREMENTS

BT REQU
INSTALLATI
INSTRUCTOR

BT PERS

BT TasSK

RT TASK

rT TrAl

INSTRUCTOR

INSTALLMEN
INSTRUMENT
INSTRUCTOR
BT PERS
RT TASK
RT TRAIL
INSTRUMENT
INSTRUMENT
BT DISP
RT
RT PANE
INSTRUMENT
INSTRUMENT

INSTRUMENT

INSTRUMENT
INSTRUMENT

IREMENTS
ON

ONNEL

s

s

NING
PILOT

PILOYT 0177000
INSTALLATION Q11500Q

T

»

DESIGN &

INSTRUMgNTS 0113000

ONNEL
S
NING

APPROACH

IFR 0107000

DISPLAY
LAY

Ls

FLIGHT =
LANDING

CPERATION

PERFORMANCE 0172000

»

SYSTEM
TRAINER

INSTRUMENT AT ION
RT DESIGN

RT

INSTRUMENTS

RT MEASUREMENT

CONTROL DISPLAY

»

»
INSTRUMENTS 0113000

.INSTRUMENT RESPONGE sPEED
RESPONSE TIME 0193200

INSTRUCTOR O1]&000 AND
*

DESIGN 0042000 AND
*

APPROACH 0024000 AND
*

FLIGHT C083000 AND IFR 0107000
LANDING 0124000 AND IFR 0107000

INSTRUMENTS 0119000 AND
-

INSTRUMENTS 0119000 AND
»

»

INSTRUMENTATION 0! 18000 .

TRAINING EQUIPMENT 0230000 AND
*
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0119000  INSTRUMENTS
0013100 NT ,IRSPEED INDIc,TORS
0016000 NT A TIMETERS
0086000 NT FLIGHY INSTRUMENTS
0187000 NT RADAR
0003000 RT ACCURACY
0067000 RT ISPLAY
0068000 RT BISPLAY CoMpoNENTS
0071000 RT DRIFT
0118000 RT INSTRUMENTATION
0143000 RT MPASUREMENT
0183400 RT READABILITY
0200000 RT SCALES

INTEGR,TED cONTROLS # CONTROL SYSTEMS 0052000 AND
INTEGRATED SYSTEMS 0120000 »

INTEGRATED DISPLAy DISPLAY 0067000 AND INTEGRATED
SYSTEMS 0120000 *

0120000 INTEGRATED SYSTEMS
0052000 RT CONTROL gYSTEMs

INTERMITTENT IFR CONDITIONE = IFR CONDITIONS 010g000
AND DIScRETE OPERATIONS 0066500 »

INTERPRETATION TIME INFORMATION PROCESSING 0113000 AND
RESPONSE TIME 0193200 »

0121000  INTERVIEW
0077000 RT EVALUATION
0173000 RT PERSONAL EVALUATION

0122000 JET AIRCRAFT
0011000 RT AIRCRAFT

0123000 JET ENGINEg
00Y4000 BT ENGINES

Q077200 RT EXHAUST GASES
0186000 RT PROPULSION SYSTEMS

JEy FIGHTER = JET AIRCRAFT 0}22000 AND FIGHYER
AIRCRAFT 0081003 *

JET LIFT » LIFT 0129090 AND JET ENGINES 0123000 »
LABORATORY EVALUATION = EVALUATION 0Q77000 »
LAG TiMp # RESPONSE TIME 0123200 *
0124000  LANDING
0012000 BT A!RCRAFT MANEUVERS
0024000 RT APPROACH
LANDING DISpLAY LANDING 0124000 AND DISPLAY 0067000 +

0125000 LANDING SITES
0124000 RT LANDING

LARGE ATRCRAFT » AIRCRAFT 0011000 *
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LATERAL CONTROL, # CONTROLLING 0053000 AND
LATERAL MODE 9126000 *
0 © LATERAL MODE
0087000 gT FLIGHT MODE
0131000 RT | ONGITUDINAL MODE
0238000 RT VERTICAL MODE

LATERAL TILT » ATTITUQE 0025000 »*

0127000 | ENSES
0146000 RT MIRRORS

0128000 LEVEL FLIGHT
0012000 BT AtRcRAFT MANEUVERS
Q083000 BT FLIGHT
0087000 BT FLIGHT MODE
0055000 RT CNURSE
0057400 RT CRUISE
0131000 RT LONGITUDINAL MODE

0125000 LIFT
0004000  RT AgROpYNAMIc FLOW
0005000 RT AERQDYNAMIC STABILITY
0100250 RT GROUND EFFECT
0172000 RT PERFORMANCE
0206000 RT S,ORT F;ELD TAKE=OFF
0218000 RT TAKEsOF
0225000 RT THRUST
0237000 RT VERTICAL MANEUVERS

0130000 LIFT Fay
0189000 RT L IFT
0197000 RT ROTOR BLADES
026000 RT VTOL AIRCRAFT

LIFT=OFF =« TAKE=CFF 0218000 AND VERTICAL
MANEUVERS 02370130 *

LONGITUDINAL CONTROL CONTROLLING 0053000 AND
LONGITYDINAL MOJE 0131000 *

0131000  LONG]TUDINAL MODE
0087000 BT FL_1GHT MQDE
0126000 RT LATERAL MODE
0128000 RT LEVEL FLIGHT
0238000 RT VERTICAL MODE

LONGITUDINAL TILT « ATTITUDE 0025000 AND LONGITUDINAL
MODE 0131000 *

LONGITUDINAL TRIM » CINTROL SETTINGS QGS0000 AND
LONGITUDINAL MOJE 0131000 *

LOW ALTITUDE 5 O To 200 FT
0132000 LOW ALTITUDE
0017000 BT ALTITUDE

0069000 By DISTANCE
0100250 RT GROUND EFFECT
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LOW HOVERING = HOVERING 0105000 AND LOW ALTITUOE
0132000 *

LOW SPEED 0 « 100 MPH

0133000 LOW SPEED
0235000 BT yelOCITY

LOW SPEED MANEUVERING # AIRCRAFT MANEUVERg 0012000 AND
LOW SPEED 0133030 *

0134000 | UNAR EXCURSION MODULE
0209000 BT gPACE VEHICLEg
0149000 RT MOON

LUNAR LANDING = LANDING 0124000 AND MOON 0149000 *

0138000 MACH NUMBER
0214000 RT SUPERSON[C AIRCRAFT
0235%Q00 RT VvELOCITY

MAINTAINABI ITY = MAINTENANCE 0136000 »

0134000 MAINTENANCE
0220000 BT TASKS
0137000 RT MALFUNgT]ONS
0190000 RT RELIABILITY
0191000 RT REPA]IR

MALFUNCTION DETECTION # MALFUNCTIONS 0]37000 AND
FAILURE ANALYSIS 0080000 *

MALFUNCTION DIAGNOSIS # MALFUNCTIONS 0137000 AND
FAILURE aNALYSI3 0080000 *

0137000  MALFUNCTIONS
0032000 RT CATASTROPHIC FAILURE
0076000 RT ERRORS
0078000 RT FAJLeSAFE
0079000 RT PAILURE
0136000 RT MAINTENANCE
017g000 RT PILOT ERRORS
0191000 RT REPAIR
0198000 RT SAFETY

0138000 MANeMACHINE SYSTEMS
0053000 RT CONTROLLING
0056000 /T CREW
0106000 RT HUMAN ENGINEERING
0155000 RT NAVIGATOR
0174000 RT PERSONNEL
0177000 RT P07
0188000 RT RaDIOD DPERATQR
0220000 RT TAsKs

MANEUVERS » AIRCRAFT 1ANEUVERS 0012000 *
0139000 MANUAL CONYROL

0083000 BT CONTROLLING
0220000 BT TASKS



0028000
00352000
0056000
0138000
0204000

0140000
0211000

0141000
0067000
Q055000
0056000
0215000

0142000
0148000
0208000
0223000

0143000
0003000
0077000
0077300
0222000

0144000
0007000
0003000

0145000
0011000
00g1000
0216700

0146000
0127000

0147000
0188200
0202000
0247000

0148000
0142000
0040000
0062000
0201000

AUTOMATIC CONTROL
CONTROL SYSTEMS

CREW

MANSMACHINE SYSTEMS

RT SEMIGAUTOMATIC CONT3OL

MANUAL rLIGHT MODE # PLYING 0033000 AND
MANUAL EONTROL 2133000 *

RT
RT
RT
rT

MANUFACTURING TECHNOLOGY
RT STATEeQF=THEART

MAPS
BT
RT
RT
RT

D1SPLAY

COURSE

GEOGRAPKIC DIRECTIOV
SYMBOLS

MATHEMATICAL MODELS
BT MODELS
RT SIMULATION SYSTEMS
RT THEORETICAL ANALYSIS

MEASUREMENT
RT ACCURACY
RT EVALUATION
RT EXPERIMENTAL DESIGN
RT TESTING

MECHANICAL CONTROL «  AUTOMATIC CONTROL 0028000 ANDSOR
CONTROL SYSTEMS 0052000  #

MEDICA_ ASPECTS OF PLYING «» AEROSPACE MEDICINE 0006000 #

METROPOLITAN AREA
RT AIR TERMINAL
RT A1R TRAFFIC CONTROL

MILITARY AJRCRAFT
BT AIRCRAFT
NT FIGHTER AIRCRAFT
NT TACTIcAL AIRCRAFT

MIRRORS
RT LENSES

MISSION
RT RANGE
RT §CHEDULE
RT WEAPON SYSTEMS

MISSION ANALYSIS » ANALYSIS 0021000 AND MISSION Ol47000#

MOCKUP » sCALING 0201200 AND MODELg 0Ol #8000 *
MODELS

NT MATHEMAT]CA_ MODE.S

RT CONFJQURATJON

RT DESIGN

RT SCALING
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0208000
0223000

0149000
0134000

0150000
0196000
0189000

0151000
0216730

0244000

0152000
0067000

0183000
0208000

0154000
0220000
0055000
0053000
0096000
0155000
0180000

0135000
0056000
0174000
0220000

0156000
0073000

0157000
0220000
0242000
0243000
0244000

0157400

RT SIMULATION SYSTEMS
RT THEDRETICAL ANALYSIS

MOQON
RY LUNAR EXCURSION MODJLE

MOT 1 ON
NT ROTATION
RT RATE

MOVIE SCRIPT & MOVIES 0152000 »

MOTION CUES
RT TACTILE CUEs
RT VISUAL CUES

MOTION PICTURES # MOVIES 052000 »

MOTION SIMULATORS # MOTION 0150000 AND SIMULATION
SySTEMS 0208000 *

MOVEMENT # MOTION 0152000 »

MOVIES
8T DISPLAY

MOVING gASE SIMULATORS
BT SIMULATION SYSTEMS

MULTIaCREN SIMULATOR SIMULATION SySTEMS 0208000 AND
CREW 0056000 *

NAVIGATION
BT TASKS
Rt COURSE
RT FLYING
RT GeOGRAPHIC pIRgCTIOV
RT NAVIGATOR
RT POSITION

NAVIGATION AIDS » FLYING AlDS 0094000 AND NAVIGATION
0154000 »

NAVIBGATOR
BT CREW
BT PPRSONNEL
RT TASKS

NORMAL CONDITIONS
RT EMERGENEY CONDIT]IONS

OBSERVATION
BT TASKS
Rt vyiISIBILITY
RT VvISION
RT VISUAL CUES
OFFaON CONTROL » ONeOfFF CONTROL Q157400 »

ONgOFF cONTROL
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00%2000
c185000
0195000

0158000
0021000
0062000
0077000

0159000
0113000

0160000
0046000
p051000
0067000
0117000

0170000
0067000
0043000
0!110000
0148000
0213000

0171000
0066000
0245000

0172000
0losl00
0056000
0095300
0129000
0181000
0188200
0220000

01723000
0077000
0054600
0106000

BT CoNTROL SYSTEMS
RT PROPORTIONAL CONTROL
RT RNOT MEAN SQUARE COVTROL

OPERATOR CONTROL ACTIVITIES +# CONTROLLING 0053000

OPINION STUDY = PERSQNAL EVALUATION 0173000 AND
ANALYSIS 0021002 »

OPINJONS PERSONAL gVALUATION 0173000 »
OPTIMIZATION

RT ANALYsIS

RT DESIGN

RT EVALUATION

OSCILLATION »

OSCILLOGRAPHIC RECORDS # OSCILLDOGRAPHS 0155000 AND
DoCUMENTATION 0370000 *

VIBRATION 0241000 #

0SCILLOGRAPHS
BT INSTRUMENTS

OUTeOFsWINDOW VIEWING #
ERRORS 0076000 *

OBSERVATION 0157000 »
OVERSHOOT =

PANELS

RT CoNTRgL DISpLAY

RT CONTROL SURFACES

RT DISPLAY

RT NSTRUMENT DySPLAY
PASSIVE NAVIGATION JAVIGAT]ON 0154000  #
PATTERNS

BT DISPLAY

RT DIAGRAMS

RT IMAGES

RT MODELS

RT SYMBOLS

PAYLOAD
RY DIMENSIONS
RT WEIGHT

PERFORMANCE
NT HUMAN PERFORMANCE
RT CREW
RT PUEL CONSUMPTION
RT LIFT
RT POMWER
RT RANGF
RT TASKS

PERSONAL EVALUATION

BT EVALUATION
NT COOPER RATING sSySTEM
RT HUMAN ENGINEERING
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0121000
0138000
0213000

0154000
0056000
0116000
0155000
0177000
0188000
Q044000
0106000
0114000
0138000
0233000

0174100
0073000
0233%00

0175000

0176000
0067000
0110000

0177000
0056000
0093000
0094000
0135000
0220000

0178000

0076000
0139000

017%000
0044000

0045000
0005000

RT
R?
RT

INTERVIEW
MANSMACHINE SYSTEMS
SUBJECTIVE DATA

PERSONNEL

NT
NT
NT
NT
NT
RT
RT
RT
RT
RY

CREW

INSTRUCTOR

NAVIGATOR

PILOT

RADIO OPERATOR

CONTROL CHARACTERISTICs
HUMAN ENGINEERING

TASK ANALYS!S
MANsMACHINE SYSTEMS
TURBULENCE

PERTURBATION

RT

EMERGENCY cONpITIONS
VARIABLE STABI_ITY CONDITIONS

PHOTOGRAPHY

PICTORI AL DISPLAY

BT
RT

PILOT
BT
RT
RT
RT
RT

PIL0T

DISPLAY
IMAGESg

CREW

FLYING

FLYING AIDS
MANGMACHINE SYSTEMS
TASKS

COMMENTS « P1LOY 0177000 AND PERSONAL
EVALUATION 0173300 »

PILOTScONTROLLER INTEGRATION # PILOT 0177000, AUTOMATIC

PILOT

PILOT

PILOT
PILOT

PILOT

PILOT
ar
RY

PITCH
8T
87
RT

CoNTRoL 0028000 AND INTEGRATED SYSTEMS (120000

QPINIONS » PILOT 0177000 AND PERSONAL
EVALUATION 0]73)00 »

PERFORMANCE HJMAN PERFORMANCE AND
PILOT 0177000 *
PREPARATION « PILOT 0177000 AND TRAINING 0229000

RATINGS » PILOT 0177000 AND PERSONAL
EVALUATION 0173300 »

TRAINING = PILOT 0177000 AND TRAINING 0229000
ERRORg

ERRORS
MALFUNCT JONS

CONTROL CHARACTERISTICS
CONTROL DEFICIENCIES
AERODYNAMIC STABILITY
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0194000
02%2000

RT RoOLL
RT YAW
PITCHING MOMENTS & PITCH 0173000 »

POSITIONs LOCATION OF AN JBJECT,REPRESENTATION OR PERSON
RELATIVE TO A RIFERENCE POINT OR PLANE

0180000 POSITION
0017000 RT ALTITUDE
0025000 RT ATTITUDE
0055000 RT COURSE
0090000 RT GEOGRAPHIC DIRECTID!
0184000 RT NAVIGATION
0187000 RT RADAR
0228000 RT TRACKING
0181000 POWER
0043000 NT ONTROL POWER
0074000 RT ENGINES
0172000 RT PFRFORMANCE
0186000 RT PROPULSION SYSTEMS
0225000 RY THRUST
PRECISION & ACCURACY 7003000 AND/OR RELIABILITY 0190000
PRODUCTION =» MANUFACT JRING TECHNOLQGY 0140000 "
0182000 PROGRAMMED OPERATIONS
0019000 RT ANALOG COMPYUTERS
0028000 RT AUTOMATIC CONTROL
0065000 RT DIGITAL COMPUTERS
0208000 RT SIMULATION SYSTEMS
0182100 PROGREgg REPORTY
0183000 PROJECTION DISPLAY
0067000 BT pISPLAY
0184000 PROPELLER DRIVEN AIRCRAFT
0011000 BT AIRCRAFT
0185000 PROPORTIONAL CONTROL
0052000 BT CoONTROL SYSTEMS
00%3000 RT CONTROLLING
0157400 RT OFFGON CONTROL
0195000 RT ROOT MEAN SQUARE COJTROL
018%100 PROPOSAL
0186000 PROPULSION SYSTEMS
0074000 RT ENGINES
0077200 RT EXHAUST GASES
0123000 RT JET ENGINES
0181000 RT POWER

PROTOTYPE AIRCRAFT &«
PROTOTYPE DISPLAY =
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0187000
0119000
0038300
0180000
01a7200
0228000

0187200
8737088
0188000
0221000

0158000
00856000
0033300
Q187200
0220000

0188200
0055000
0095300
0147000
Q172000
0188200

0189000
0151000
0193200
0235000

0189400
0064000
0067000
0105000
0113000
0242000

0190000
0003000
0032000
0073000
0073000
0136000
0172000
ol21000

0191000
0220000
0136000
0190000

PUBLICAYION DATE OF DACUMENTs SEE LAgT PAGE

RADAR
BT INSTRUMENTS
RT COMMUNIEATIONS
RT POSITION
RT RADIO
RT TRACKNG

RADIC

RT
RT

COMMUNICATIONS
RADAR

RAD10 OPERATOR
TELEVISION

OPERATOR

CREW
COMMUNICATIONS
RADIO

TASKS

COURSE

FUEL CONSUMPTION
MISSION
PERFORMANCE
RANGE

MOT ION
RESPONSE TIME
VELOCITY
RATINGS PERSONAL EVALUATION 0173000
READABI_ITY

RT DIALS

RT DISPLAY

RT ILLUMINATION

RT INSTRUMENTS

RT vISIBILITY

RECORDg # DOCUMENTATIIN 0070000 .

RECTANGULAR APPROACH # APPROACH 0024000
RELIABILITY

RT ACCURACY

RT CATASTROPHIC FAILURS

RT FAJLaSAFE

RT PalLyRE

RT MAINTENANCE

RT PERFORMANCE

RT REPAIR

REPAIR
gT TASKS
RT MAINTENANCE
RT RELIABILITY
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0192000
0114000

0193000
0003000
0044000
0053000
@071000
Q084000
0193200

0193200
0183000
0193000

0194000
0044000
0045000
0005000
0179000
02%2000

0195000
0052000
0053000

0157400
0185000

0196000
0151000
0023000

0197000
0217000
0103000

0198000
0078000
0073000
0106000
0137000
0199000

REQUIREMENTS

NT [NFORMAT]ON REQUIRE4ENTS

RESEARCH AIRCRAFT

RESPONSE

RT ACCURACY

ExPERIMENTAL AIRCRAFy 0077300

RT CONTRrOL CHARACTERISTICS

RT CONTROLLING
RT DORIFT

RT FL]GHT CHARACTERISTICS
RT RESPONSE TIME

RESPONSE TIME

RT RATE

RT RESPQNSE

BT (ONTROL CHARACTERISTICS
BT CONTROL DEFICIENCIES
RT AFRODyNAMIC STABILITY

RT PITCH

RT YAW

ROLL OgCILLATION

]

ROLL ¢194000 AND VIBRATION 0241000

ROOT MEAN SQUARE CONTROL

BT CONTROL SYSTEMS
RT CONTROLLING
RT OFF&ON CONTROL

RT PROPORTIONAL CONTROL

ROTATING COCKPITS

ROTATION

BT MOTION
RT ANGULAR VELOCITY

ROTOR BLADES
NT TAIL ROTOR
RT HELICQPTERS
COURSE 0055002 »

cOJRSE 0055000 AND GUJDANCE
SYSTEMS 0101000 o

COURSE 0055000 AND GUIDANCE SYSTEMS

ROUTE «

ROUTE ADJUSTMENT
ROUTE CONTROL

ROUTE DESIGN

SAFETY

NT FAILSSAFE

RT FAILURE

RT HyUMAN ENGINEERING
RT MALFUNCTIONS

RT SAFETY EQUIPMENT

*

RHTATION 0196000 AND COCKPITS

DESIGN 0062000 AND COURSE 0055000 'y
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0199000

0075000
0056000

0200000
0067000
0068000
0112000
0119000

0201000
0062000
0063000
0066000
0067000
0148000
0208000

0202000
0147000

0203000
0057000
0106000

0204000
0052000
00%3000
o0z8000
0135000

0208600
0028000

0206000

SAFETY EQUIPMENT
8T EQUIPMENTY
RT CREW

SCALE DISPLAY #» DISPLAY 0067000 AND SCALES 0200000 »

SCALE MODELS +
SCALES

RT
RT

MDDELS 0148000 AND SCALING 020,000  #

DISPLAY

DISPLAY COMPONENTS
RT INFORMATION DISPLAY
RT INSTRUMENTS

SCALINGe DETERMINATION OF SCALES TO BE USED [N MEASURING A
PARAMETER » SCALES 0200000 AND
DESIGN 0062000 *

SCALINGs INCREASING Op DECREASING THE DIMENSIONS OF OBJECTS
OR REPRESENTAT][INS PROPORTJONALLy

SCALING
RT DESIGyN

DIAGRAMS

DIMENS IONS

DISPLAY

MODELS

SIMULATION SYSTEMs

RT
RT
RY
RT
RT

SCHEDULE
RT MISSION

SEATING
RT CREy STATIONS
RY HUMAN ENGINEERING

SEMIsAUTQMATIC ConTRob
BT CNANTROL SYSTEMS
BT CONTROLLING
RT AUTOMATIC CONTROL
RT MANUAL CONTROL

SENSING REQUIREMENTS REGUIREMENTS 019200C AND
INSTRUMENTATION 0118000 -

MAINTENANCE 0136000 *

CONTROL » gERVO SYSTEMS 0205000 AND
CoONTROL SYSTEMS 0052000 »

SERVICING &
SERVO

ENGINEERING #  gBRVO sYSTEMs 0205000 AND
DESIGN 0042000  #

gERVO

SERVO SYSTEM INTEGRATION # SERVO SYSTEMS 0205000 AND

INTEGRATED sYgTEMg 0120000 *

SYSTEMS
AUTOMATIC CONTROL

SERVO
RT

SHORT FIELD TAKEeQOFF
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0012000
@t29000

0212000
0245000

0207000
0067000
0068000
0111000

0208000
0010000
0020000
0082000
0100000
0153000
6062000
0142000
0148000
0182000
0201000
0222000
0223000
0230000

0250000

0203000
0134000
0011000

RT
RT sTOL
rRT v/57

SIDE=ByaSI

BT AIRC
LIFT

RAFT MANEUVERS

AIRCRAPT
oL AIRCRAFT

DE SEATING # SEATING 0203000 AND
CONFIGURATION 3340000 *

SIDESSLIP ANGLE DRIFT 0071000 »
S1GNALS

RT pISPLAY

RT DISPLAY CoMpoNENTS

RT INFORMATION
SIMULATED RESPONSE SIMULATION SYSTEMS 0203000 AND

RESPONSE 0133003 *

SIMULATION » SIMULATION SYSTEMS 0208000 »
SIMULATION CONDITIONS # SIMULATION SYSTEMS 0203000 ;ND

REQUIREMENTS 0132000 *

SIMULATION SYSTEMS

NT AIRB

NT IXE

ORNE SIMULATORS

NT eN LO0g SIHUL?TION SYSTgMS

D BASE STMUATORS

NT GROUND BASED gIMULATORS

NT MoVl
RT DeS!

NG BASE SIMULATIRS
GN

RT MATHEMATICAL MODELS
RT M2DELs
RT PROGRAMMED OPERAT]IO S

RT SCAL
RT TeST

ING
ING

RT THEORETICAL ANALYSIS

RT TRA!

NING EQUIPMENT

RT WIND TUNNELS

SIMULATORS
S IMULTANED
SIZE »
SoNIC ALTI
SPACE VEHI
NT LUNA
RT AIRC

STABILITY
STABILITY

STABILITY

* SIMULATIAON SYSTEMS 0208000 *
Us OPERATIONS INTEGRATED SYSTEMs 0}20000
DIMENS10ONS 0064000 »

METER « A TIMETERS 0016000
CLES

R EXCURSION MODJLE

RAFT

ANALYSIS ANALYSIS 0021000 AND
AERODYNAMIC STA3ILITY 0005000 »

AUGMENTATION » AERODYNAMIC STABILITY 0005000
AND CONTROL SYSTEMS 0052000 »

EQUATIONS AERODYNAMIC SyABILITY 0008000 AND

THEORETICAL ANALYSIS 0223000 AND/OR MATHEMATICAL
MopelS 0142000 -
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STABILZATION & AERODYNAMIC STABILITY 0005000 »

STABILIZATION SYSyEM s  CONTROL SYSTEMS 0052000 AND
AERODYNAMIC STABILITY 0003000  «

0210000 STALLING
0005000  RT AERODYNAMIC graBILITY
0172000 RT PERFORMANCE

0211000 STATELOF,THE4ART
0140000 RT MANUFACTURING TECHNOLOGY
0216000 RT sYMPOgluM

STICK POSITION CONTI0L SETTINGS 0050000 AND
CONTROL ELEMENTS 0048000 *

0212000 gTOL AIRCRAFY
0245000 AS V/STOL AIRCRAFT
Q011000 BT AIRCRAFT
0245000 RT V/STOL AJRCRAFT
0246000 RT VyTol AIRCRAFT

STRAIGHTaIN APPROACH =+ APPROACH Q00,4000 »

0213000 SUBJECT {VE DATA
0059000 BT DATA
0173000 RT PERSONAL EVALUATION

SUBJECTIVE EVALUATION # PERSONAL EVALUATION 0173000 »

0214000  SUPERSQNIC AIRCRAFT
0011000 BT AIRCRAFT
0135000 RT MACH NUMBER

SUPERSONIC TRANSPORT #  SUPERSONIC AIRCRAFT 0214000 AND
TRANSPORT AIRCRAFT 0232000 -

SYMBOLZFIXED MAP « MARS 0! 41000 AND SYMBOLS 0215000 *
SYMBOLIC DISPLAY » SY 1BOLS 0215000 AND DISPLAY 0067000 «

0215000  $yMBOLS
0067000 BT DISPLAY
0063000 RT D1AGRAMS
0110000 RT IMAGES
0141000 RT MAPS
0170000 RT PATTERNS
0234000 RT VECTORS

0216000  SYMPOS] M
0211000 RT STATEGOF«THEwART

SYSTEM DESIGN * DESIG, 0062000 AND APPROPRIATE SYSTEM
E«Ge CONTROL SYSTEMg 0052300 *

SYSTEM INTEGRATION » INTEGRATED SYSTEMS Q120000 *
0216700 TACTICAL AIRCRAFT

0081000 AS FIGHTER AIRCRAFT
0011000 BT AIRCRAFT
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0145000

0216750
0044000
0053000
0093000
0151000
0244000

0217000
0197000

0218000
0012000
0206000
0129000

02190090
0021000
0227000
0042000
0085600
0106000
01056100
0174000
0220000
0251000

0220000
0053000
0090000
0093000
0107000
0115000
0136000
0139000
0154000
0157000
0191000
0229000
0233000
0042000
0056000
0093000
0106000
0106100
0116000
0138000
0155000
0l?77000
0188000
0251000

0221000
0033000
003%000
00388300

BT MILITARY AIRCRAFT

TACTILE CUEs

RT CONTROL CHARACTERISTICS

RT CONTROLL ING
RT FLYING

RT MOTION CUES
RrT VISUAL CUES

TAIL ROTOR
BT ROTOR BLADES

TAKERQFP

Br AIRCRAFT MANEYVERS

NT SHORT FIELD TAKEeQFF

RT LIFT
TAKEzOFF ROTATION

*

TAKEGOFF 0218000 AND AIR TRAFFIC

CONTROL 0008000 *

TASK ANALYSS
BT ANALYSIS

NT TIME LINE ANALYS!S

RT CONTROL ANALYSIS
RT FUNCTIONAL ANALYSIS

RT HUMAN ENGINEERING
RT HUMAN PERFORMANCE

RT PERSONNEL
RT TASKS
RT WoRK LQAD

NT ¢ONTROLLING

NT FLIBHT PROCEDURES

NT FLYING

IFR
NT INSTALLATION
NT MAINTENANCE

NT MANUAL CONTROL

NT NAVIGATION
NT O0BSERVATJON
NT REPAIR

NT TRAINING

NT VPR

RT CONTROL ANALYSIS

RT NSTRUCTOR

CREW
RY GROUND BASED FLIGHT OPERATIONS
RT HUMAN ENGINEERING
RT HUMAN PERFORMANCE

RT MANgMACHINE SYSTEMS

RT NAVIGATOR
RT PILOTY

RT RAD!O OPERATOR

RT WORK LOAD
TELEVISION

RT CATHOpDE RAY TUBES

RT GLOSED CIRCUIT SYSTEMS
RT COMMUNICATIONS
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0067000
0110000
0187200

0222000
0092000
0077000
0077350
0143000
0208000

0223000
0021000
0148000
0208000

0224000
0067000

0225000
0077200
01002%0
0129000
01g1000

0226000
0011000
0245000
0246000

0227000
0021000
0212000
0095600
0106000

0228000
0083000
0150000
0187000

RT DISPLAY
RT [MAGES
RT RADIO

TERMINAL # AIR TERMINAL 0007000 *

TESTING
NT FIGHT TESTING
RT EVALUATION
RT EXPERIMENTAL DESIGN
RT MEASUREMENT
RT SIMULATION SYSTEMS

THEORETICAL ANALYSIS
BT ANALYSIS
RT MODELS
RT SIMULATION SYSTEMS

THEORETICAL MODELS THEQRETJCAL ANALYSIS 0223000 AND/OR
MATHEMATICAL MODELS 0142000 »

THREESDIMENSIONAL DISPAY
BT DIgPLAY

THRUST
RT EXHAUST GASES
RT GrpUND EFFECT
RT LIFT
RT POWER

THRUSTSWEIGHT RATIOD # TARUST 0225000 AND
WEIGHT 0248000 *

TILT wING AIRCRAFT
BT AIRCRAFT
RT V/STOL AIRCRAFT
rRY vTOL AIRCRAFT

TIME DELAY » RESPONSE TIME 0193200 »
TIME LAG # RESPONSE TIME 01393200 »

TIME LINE ANALYSI!S
BT ANALYSIS
BT TASK ANALYSIS
RT FUNCTIgNAL ANALYSIS
RT HUMAN ENGINEERING

TOUCHDOWN ACCURACY  » LANDING 0124000 ANpD
ACCURACY 0003003 »

TRACKING
RT FLIGHT PATH
RT P0nSITION
RT RADAR
TRADESQFF OPTIMIZATION C158000 .

TRAFFIC PATTERN « PATTERNS 0170000 AND
AIR TRAppIc cONTROL 0008000 »
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TRAINER= PERSON # INSTRUCTOR 0116000 *
0223000 TRAINING
0220000 BT TASKS
0114000 RT INSTRUCTOR
0230000 RT ToAINING EQUIPMENT
0230000 TRAINING EQUIPMENT
0075000 BT pQUIPMENT
0208000 RT SIMULATION SYSTEMS
0229000 RT TRAINING
TRANSITION FLIGHT MIDE TRANSITION 0088000
0231000  TRANSPARENT DISPLAY
0067000 BT DISPLAY
0232000 TRANSPQORT AIRCRAFT
0011000 BT AIRCRAFT
TRIM = CONTROL SETTIN3S 0050000 AND/OR
ATTITUDE 0025003 »
TRUE AJRSPEED » AIRSPEED 0013000 "
0233000 TURBULENCE
0004000 RT AFRODYNAMIC FLOW
0005000 RT ApRODYNAMIC STABILITY
0044000 RT CONTROL CHARACTERISTICS
0100250 RT GROUND EFFECT
0174100 RT PERTURBATION
0233500 RT VARIABLE STABILITY GONDITIONS
0243000 RT WIND
TWOePLACE AIRCRAFT » AIRCRAFT Q0! 1000 AND CREW 005g00Q0
AND CONp1GURATIIN 0040000 »
0233500 VARIABLE STABILITY CONDITIONg
0005000 RT AERODYNAMIC STABILITY
0044000 RT CONTROL CHARACTERISTICS
0083000 RT CONTROLLING
0073000 RT EMERGENCY CONDITIONS
oloo250 RY GROUND EFFECT
0174100 RT PERTURBATION
0233000 RT TURBULENCE
VECTORED THRUsT # VECPORg 0234000 AND THRUST 0225009 »
0234000 VECTORS
0062000 RT DESIGN
0047000 RT DISPLAY
0215000 RT SYMBOLS
023%000 VELOCITY
0023000 NT ANGULAR VELOCITY
0133000 NT LOW SPEED
0001000 RTY ACCELERATION
0185000 RT MACH NUMgER
0189000 RT RATE
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VERTICAL CONTROL & VERTICAL MANEUVERg 0237000 AND
CONTROL SYSTEMS 0052000 *

VERTICAL DISPLAY #  VEITICAL MANEUVERS 0237000 AND
DISPLAY 0067000  »

0234000 VERTJCAL FLIGHT
0012000 BT AJRCRAFT MANgUVERS
0083000 BT FLIGHT
0237000 BT yERT]CAL MANEyyERS
VERTICAL LANDING LANDING 0124000 sND VERTICaL
MANEUVERS 0237020 »
0237000  yERTICAL MANEyYYERS
0012000 BT AIRCRAFT MANEUVERS
0236000 NT VeRTIpeAL FLIGHT
0087000 RT PLIGHT MODE
0238000 RT VERTICAL MODE
0238000 VERTICAL MOpE
0087000 BT FLIGHT MgDE
0126000 RT L ATERAL MODE
0131000 RT [ONG]TUDINAL MODE
0287000 RT VERTICAL MANgUVERS
VERTICAL TAKEGOFF » TAKEQOFF 0218000 AND VERTICAL
MANEUVERS 0237020 »
VERTICAL=TOeLEVEL TRANSITION FLIGHT MOCE
TRANSITION 0088100 »
VFR # VISUAL FLYING RULES
0239000 VFR
0090000 BT F lIGHT PROCEDURES
0242000 RT vIsSIBILITY
0244000 RT VISUAL CUES
0240000 VFR CcONpITIONS
0045000 RT AL gWEATHER CoNDITIINS
0107000 RT IFR CONDITIONS
0241000 VIBRATION
0058000 RT DAMPING
VIRTUAL IMAGE DIgPLAY # IMAGEg 0110000 »
0242000  VISIBILITY
0015000 RT A sWEATHER ConDITIONS
0107000 RT IFR CONDITIONS
0109000 RT ILLUMINATION
0157000 RT QBRSERVATION
0189400 RT READABILITY
0240000 RY VPR CONDITIONS
0243000 RT VISION
0244000 RT VISUAL CUES
0243000  VISION
0157000 RT O0BSERVATION
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3242000
0244000

0244000
0093000
0104000
0151000
0157000
N216750
0239000
0242000
0243000

0243000
0212000
0245000
0011000
0206000
0212000
0226000
0246000

0246000
0245000
0011000
0103000
0130000
0212000
0226000
0245000

0247000
0147000

0248050
0065000
0171000

0249000
0005000
0233000

0250000
0005000
0092000
0208000

0251000
0106000
0213000
0220000

RT
RT

V/STOL #

yISIBILITY
VISUAL CUES

v/STOL AIRCRAFT 0245000 »

VISUAL CUES

RT
RT
RT
RT
RT
RT
RT
RT

VISUAL DISPLAY

FLYING
HORIZoN
MOTION CUES
0BSERVAT JON
TACTILE CUES

YFR
visIBILITY
VISION

CUES 0244000 »

V/gTOL AIRCRAFT

AS
AS
BT
RT
RT

STOL AJRCRAFT

¥TOL AIRERAFT
AJRCRAFT

gHORT FIELD TAKEGOFF
STOL AIRCRAFT

TILT WING AIRCRAFT
VTOL AJRCRAFT

ATRCRAFT

v/8TOL AIRCRAFT
AIRCRAFT
HELICcOPTERS

LIFT FAN

gTOL AIRCRAFT

TILT WING AIRCRAFT
v/STOL AIRCRAFT

WEAPON SYSTEMS

RT

MISSION

WE JGHT

RT
T

WIDEsANGLE VIEWING

DIMENS JONS
PAYLOAD

JBSERVATION 057000

WIND
RT AERODYNAMIC gTABILITY
RT TURBULENCE
WIND CHANGES WIND 0249000 »
WIND TUNNELS
RT AEROGDyNAMIC STABILITY
RT FLIGHT TESTING
RT SIMULATION SYSTEMS
WORK LOAD
RT HUMAN ENQINEERING
RT TASK ANALYSIS
RT TASKS
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XVeSA EXPERIMENTAL AIRCRAFT 0077300 *

02%2000 vAy
0045000 BT NTR L CHARACTERISTICS
0045000 BT 8L DEFICIENCIES
0005000 RT 5!R007NAHIC STABILITY
0179000 RT PITCH
0194000 KT ROLL

YEAR IN WHICH DOCUMENT WAS ISSUED » SEE _AST PAGES
ZpROSZERO CONDITIONS # ALLaWgATHER CONDITIONS 0015000 =

DATE OF DOEYMENT ¢ COORDINATE MONTH AND YEAR 10 OByAIN DATE
OF DOCUMENT ISSJE E+Gs MAY,|96g [S OBTAINED BY
COCRDINATING MAY WITH 360

7019400 194051944
7019450 194551949

7019498 195021954
7019800 T 1980
7019510 NT [95!
7019820 NT }9%2
7059530 NT 1953
7019540 NT 1954

7019500 1950
7019465 8T 195051954

7019510 1951
7019465 BT 1950s1954

7019520 1952
7015465 BT 195051954

7019530 1953
7019465 BT 195021954

7019540 1954
701946% BT |3950a1954

7019545  1985:1959
7019550 NT |955
7019560 NT [956
7019570 NT 1957
7019580 NT 1958
7019890 NT 1959

7019550 1955
7013545 BT 195519539

7019560 1956
7019545 BT 195551959

7019570 1357
70195458 BT 195551959

7019880 {958
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70j9545

7019590
7019545

7019595
7019600
7019610
7019620
7015630
7019640

7019600
7019595

7019410
70195985

7019620
70195398

7019430
7019595

7019640
7019895

7019645
7019650
7019660
7019670
7019680
7019690

7019650
7019645

7019640
70196458

70195670
7019645

7040100
7040200
7040300
7040400
7040500
T040600
7040700
7040800
7040900

BT 1955519592
1953

BT |955g1959
196081964

NT 1960

NT 1981

NT 1962

NT 1963

NT 13964
1960

BT |960a]9&4
1561

BT 126051964
1962

BT 19605964
1963

BT 19605196%
1964

BT 196051964
19651949

NT 1965

NT 1966

NT 1967

NT ]968

NT 969
1965

BT 196551969
1966

BT 19651969
1967

BT 196551949
JANUARY
FEBRUARY
MARCH
APRIL
MAY
JUNE
JUuLY
AUGUST
SEPTEMBER
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APPENDIX IV

Posting Index
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(33E]
g2l
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gsle

688l
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L9t

922
LLe
inl2
Liw!
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96¢
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gglz
9891
9091
k4T
509
9lg

9L12
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APPENDIX V

Users {Subjects)

Engineers:

Sam Bordonaro, Technical Editor on Technical Staff of Link Contract in
support of Project 6190 at Wright Field.

Lt. Bruce Bertram, U, S. Air Force. Electrical Engineer. Task Engineer
for Task 619009 at Wright Field.

George Berbert, Electrical-Mechanical Engineer at Ritchie and Associates,
Dayton, Ohioe.

Robert Yost. Electrical Engineer at the National Cash Register Company,
Dayton, Ohio.

Capt, James Lee, U. S. Air Force. Aeronautical Engineer, Task Engineer
for Task 683 E at Wright Field,

Charles Shoals, Systems Analysis Engineer. Task Engineer for Task 619012.

Psychologists:

Dr. Malcom Ritchie, Experimental Psychologist. Director of Ritchie and
Associates, Dayton, Ohio.

William Welde. Experimental Psychologist at Ritchie and Associates, Dayton,
Ohioc, Enrolled in the Graduate School at the University of Daytoen,

Fred Oberman. General-Experimental Psychologist on Technical Staff of
Bunker~Ramo Corporation in support of Project 6190, Wright Field,

William M yers. General Experimental Psychologist on Technical Staff of
Bunker-Ramo Corporation in support of Project 6190, Wright Field. Enrolled
in Graduate School at the University of Dayton.

Warren Williams, Experimental Psychologist at Ritchie and Associates,
Dayton, Ohio. Enrolled in Graduate School at the University of Dayton,

Dr., Gerald Rabideau. Experimental Psychologist at Ritchie and Associates,
Dayton, Ohio.
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APPENDIX VI
INSTRUCTIONS
INSTRUCTIONS X
1. Use thesaurus to state search question in keywords or index terms. The un-
numbered terms are reference terms and show how to express concepts in system

terminology., AS=also see; BT=broader term; NT=narrower term; RT=related term.

2. Having determined the keywords, formulate a search strategy. This means how
to combine terms to obtain your results.

3. Apply the search strategy to the posting index which contains the access numbers
asgoclated with each index term. Use more than one posting index.

4, Record "hits" and obtain documents for review.

5. Example: find the "hits" between DESIGN and INSTRUMENTS or INSTRUMENTA -
TION (search strategy).

Posting Index #1 Posting Index #2

DESIGN INSTRUMENTS

20 21V 32 (3 10 11 62 3

30 (L) 72 33 40 31 82 83

81 G) ¢

90v g0
INSTRUMENTATION

zov 21V 12 13
90V 42 63
92v 83

6. Record hits,
20 21 92 3

70 51
90
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APPENDIX VI (Continued)

INSTRUCTION Y

The basic principle of a coordinate index document retrieval system is
that documents can be indexed by recording technically meaningful words or
phrases called index terms which describe the technical content of the docu-
ments. These documents can be retrieved on demand by searching under one

or more of these index terms in various combinations.

There are two tools which are provided to help one retrieve documents,

the thesaurus and the posting index. The posting index is an inverted file of

all the documents in the system, that is, index terms are listed in alphabetical
order with the document access numbers presented under the term. The pres-
ence of an access number under a term means that that particular document
was indexed by that term. It should be noted that the access numbers appear
In numerical order within columns, Each column represents a terminal digit.
The first column represents terminal digit 0; therefore access number 1810
would appear in the first column. Access number 719 would appear in the last
column. The purpose of sorting the documents in this way is so that access
numbers under different terms can be more readily compared. A "hit" occurs
when the same access number appears under the terms being compared e. g.
1879 appears under both CONTROL SYSTEMS and INFORMATION R EQUIRE-

MENTS,

The thesaurus constitutes a reference to the posting index which is the
actual retrieval tool. The thesaurus indicates the index terms and their re-

lationships to other index terms in the system. ZFXurthermore, concepts which
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APPENDIX VI {Continued)

are not index terms are displayed and the expression of these concepts in in-

dex term language is indicated, For example, the concept '"hovering stability"
is expressed by coordinating the terms HOVERING and AERODYNAMIC
STABILITY., There are definitions provided where necessary or helpful to
guide the user. For example, LOW ALTITUDE is an index term. Its meaning
is shown immediately above the index termn LOW ALTITUDE - 0 to 200 ft, It
should be noted that actual index terms always have their corresponding term
number displayed adjacent to the term. Concepts which are not actual index

terms do not have term numbers displayed, e.g. "Hovering stability'’,

The symbols which appear under the main term or header term are as
follows: AS (also see); BT (broader term}; NT (narrower term); RT (related
term), AS indicates a near synonymous relationship with the main term, thus
VTOL AIRCRAFT AS V/STOL AIRCRAFT means that if one were referring to
VTOL AIRCRAFT, it is strongly suggested that V/STOL AIRCRAFT be consid-
ered as well, BT represents a higher order generic relationship, e.g. SAFETY
EQUIPMENT belongs to the larger class EQUIPMENT which includes other
types of equipment in addition to safety equipment. Conversely NT represents
a lower order generic relationship, e.g. EQUIPMENT NT SAFETY EQUIP-
MENT, RT stands for related terms and indicates an unspecified relationship
between the terms, Its primary function ia to alert the user to the existence of
other index terms which he should perhaps consider instead of or in addition to
the main term. For instance, suppose the user refers to the term INTERVIEW,

There he finds INTERVIEW RT SUBJECTIVE DATA, For his purpose,
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APPENDIX VI (Continued)
SUBJECTIVE DATA is really a better term so he would enter the posting in-

dex under the term SUBJECTIVE DATA.

Now let us concern ourselves with using the system. There should be
two posting indexes so that coordinations can be accomplished readily. To
coordinate terms, one opens the first posting index to one of the terms and
the other posting index to the other term. The matches of access numbers or
"hits" are found and recorded, preferably in terminal digit columns as dis-
played in the posting index, This permits an eaay second coordination with a
third term if desired. In this way all access numbers which '"hit" under DE~
SIGN and INSTRUMENTS and LANDING can be found. To include more than
one term in a group, a composite list can be recorded, again preferably in
terminal digit columns. In this way all access numbers which appear under
INSTRUMENTS or INSTRUMENTATION can be obtained by simply recording

the sum total of the document access numbers found under the two terms,

It should always be kept in mind that the more coordinations which are

made, the fewer number of documents will be retrieved, but the more relevant

they should be. Conversely, the fewer coordinations made, the more docu-
ments will be retireved, but their probability of relevancy declines correspond-

ingly, The user muat optimize his own retrievals according to his particular

needs,
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APPENDIX VI(Continued)
INSTRUCTION Z
The best way to provide instructions on how to use a document retrieval
syétem based on coordinate indexing is to go through an actual example, show-
ing the various steps the user should go through to obtain document references.
Let us postulate the following search topic: What documents are contained in
the system which deal with the design of instruments to assist the pilot in ap-

proach and landing of VTOL aircraft?

First, the user refers to the thesaurus to aid him in formulating search
strategy. Being a coordinate index system, document access numbers are
loeated under certain keywords or index terms. The user must select combina-
tions of index terms to provide access numbers relevant to his search topic.
The user writes down various key concepts relating to his search topic. For
instance, INSTRUMENTS, PILOT ASSISTS, DESIGN, APPROACH, LANDING,
and VTOL AIRCRAFT might be listed. Referring to the thesaurus under IN -
STRUMENTS, one finds that it is an index term. This is verified by the fact
that the term number appears adjacent to the term., Under INSTRUMENTS one
finds the following:

INSTRUMENTS

NT AIRSPEED INDICATORS
NT ALTIMETERS

NT FLIGHT INSTRUMENTS
NT RADAR

RT ACCURACY

RT DISPLAY

RT DRIFT

RT INSTRUMENTATION

RT MEASUREMENT
RT SCALES
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APPENDIX VI (Continued)

The NT designation denotes ''narrower term’ which means that any such term
is a member of the broader class INSTRUMENT S. The RT denotes ''related
term' which suggests an unspecified relationship between the main term and
the term to which it is related. The primary purpose of an RT is to alert the
user to the existence of other and/or better index terms to be considered in

the search. For the search topic under consideration, the user recognizes the
terms DISPLAY and INSTRUMENTATION as being closely related to the search

topic and these keywords are recorded.

Next the concept PILOT ASSISTS is looked for in the thesaurus, There
is no such term. The user must then try to find another expreasion for the
concept. PILOT AIDS does not exist, There are, however, several concepts
listed with "pilot' as part of the concept, These '"terms'' are called reference
terms because they refer the user to the active index term(s) which express
the concept. For example, PILOT COMMENTS * PILOT 0177000 AND PER-~
SONAL EVALUATION 0173000 * means that the concept "pilot comments' is
expressed by coordinating the terms PILOT and PERSONAL EVALUATION.
More about coordination of terms later, None of the listed concepts i.e. refer-
ence terms starting with 'pilot' apply to PILOT ASSISTS. The user then looks
under the term PILOT to see if any help can be found here. Under PILOT one
finda the following:

PILOT

BT CREW *
RT FLYING
RT FLYING AIDS

RT MAN-MACHINE SYSTEMS
RT TASKS
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APPENDIX VI {Continued)
The RT FLYING AIDS is apparent as the term which embodies the concept

PILOT ASSISTS, and this term is recorded,

The term DESIGN is found next, The several related terms to design
do not suggest any better or alternate terms to be used, The search strategy

will require DESIGN to be a keyword or term for retrieval.

APPROACH and LANDING are both index terms. APPROACH appears
in the thesaurus as follows:
APPROACH
BT AIRCRAFT MANEUVERS
RT LANDING
The BT designation means '"broader term' which means that this term is broad-
er in scope than the main term and includes the main term as a member of the
class term AIRCRAFT MANEUVERS. It would be possible to use the broader
term if, for instance, documents on any aircraft maneuvers would be of inter-

est, But for the postulated search topic we will restrict ourselves to LANDING

and/or APPROACH.,

Finally, the termm VTOL AIRCRAFT is found as an index term. Under
VTOL AIRCRAFT is the notation AS V/STOL AIRCRAFT and AS VTOL AIR-
CRAFT, AS means "also see' and strongly suggests consideration of the term
in the search, as it is nearly synonomous with the keyword. For this particu-
lar search, V/STOL AIRCRAFT is quite close to VTOL AIRCRAFT, so this

term is recorded,
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APPENDIX VI (Continued)

We now have the basic terminology for formulating a search strategy.
Our worksheet now looks something like that shown in Figure 1. Verbalizing
our search strategy, we definitely want the term DESIGN in the search. Next
we want one or more of the following three terms to coordinate with DESIGN:
INSTRUMENTS, INSTRUMENTATION, DISPLAY, We are interested in VTOL
or V/STOL AIRCRAFT, so we would want one or both of these terms to coordi-
nate with the previous coordination between DESIGN and one of the three terms
indicated, We specifically desire APPROACH or LANDING, so either or both
of these two terms should be coordinated with the just previous coordination,
Finally we would be interested in FLYING AIDS coordinated with the result of
the above coordinations, Writing this strategy in Boolean AND/OR logic our

search would appear as follows:

AND DESIGN
AND INSTRUMENTS
OR DISPLAY
OR INSTRUMENTATION
AND VTOL AIRCRAFT
OR V/STOL AIRCRAFT
AND APPROACH
OR LANDING
AND FLYING AIDS

We are now ready to go to the posting index and retrieve access numbers,
The posting index consists of a listing of terms and the access numbers which
were assigned these terms in indexing, The access numbers are listed in
columns such that the terminal digit of the access number corresponds to the
appropriate column. This allows for easier coordination. Using hypothetical

numbers, let us apply our search strategy which was just formulated. For
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APPENDIX VI {Continued)

Figure 1

What documents on design of instruments to assist pilot in approach

and landing VTOL aircraft?

Concepts Terms
INSTRUMENTS INSTRUMENTS
PILOT ASSISTS INSTRUMENT ATION
DESIGN DISPLAY
APPROACH
LANDING FLYING AIDS
VTOL AIRCRAFT
DESIGN
APPROACH
LANDING

VTOL AIRCRAFT
V/STOL AIRCRAFT
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APPENDIX VI (Continued)
brevity this example will include only terminal digits 0-3. There should be
two copies of the posting index from which to work.
I, Look up the term DESIGN in one posting index
2, Look up the term INSTRUMENTS in the other posting index and

record common numbers in terminal digit columns

Posting Index #1 Posting Index #2
DESIGN INSTRUMENTS
410 511 612 413 410 21 432 23
1620 721 1322 2003 1730 71 552 653
1950 841 1552 1880 511 612 1133
2170 1960 80! 1082 1983

2170 921 1322 2003
1001 1592 2123
1712
Our Worksheet
DESIGN and INSTRUMENTS

410 511 612 2003
2170 1322

3., Look up the term INSTRUMENTATION in the other posting index

and record common numbers

DESIGN INSTRUMENTATION
410 511 612 413 100 11 52 83 .
1620 721 1322 2003 270 81 732 833
1950 841 1552 410 101 1322 1933
2170 1950 721 1482
2000 1111 1552
2140 2881

Our Worksheet
DESIGN and INSTRUMENTS or INSTRUMENTATION

410¥ 511 612 2003 v'indicates "hit" with both
2170 721 1322v INSTRUMENTS and
1552 INSTRUMENTATION
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APPENDIX VI (Continued)

4, Look up the term DISPLAY in the other posting index and record

common numbers

Posting Index #1

Posting Index #2

DESIGN DISPLAY
410 511 612 413 10 71 32 83
1650 721 1322 2003 56 101 412 193
1950 841 1552 330 191 1322 413
2170 440 441 1462 2123
1260 720 2002
1320 2021
1620
2200
Our Worksheet
410% 511 612 2003 X indicates hit with
2170 721y 1322% INSTRUMENTS or
1620 1552 INSTRUMENTATION

and DISPLAY

5. Look up the term VTOL AIRCRAFT in one posting index and find

common numbers with our worksheet

Qur Worksheet

Posting Index #1

VTOL AIRCRAFT

410 (ytol) 511 612 @tol) 2003 200 411
2170 721(ytol) 1322 370 721
1620 1552(vtol) 410 88l

2220 1041

392 803
612 1043
1292 1333
1482 2143
1552
1702

6. Look up V/STOL AIRCRAFT and find common numbers with our

worksheet

Qur Worksheet

Posting Index #1

V/STOL AIRCRAFT

410(ytol) 511 6 1A%/ °9 2003(v/sto1) 600

2170 721(ytol) 1322 1590
1620(y/ stol) 1552(vtol) 1620
2300
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APPENDIX VI (Continued)
7. Separate out the group which coordinates throughout to this point

Our Worksheet

410(vtol) 511 612 '«.!t%tlc’l) 2003(v/ stol)
2170 721 §tol) 1322

1620(v/ stol) 1552(vtol)

410 721 612 2003

1620 1552

8, Look up the term APPROACH and find common numbers with our

revised worksheet

Our revised Worksheet Posating Index #1
APPROACH

410 72¥a) 612 2003 20 471 502 113

1620&) 15523) 70 721 1022 683
530 1431 1552 943
1520 1892 1353
1620 2143
1990

9, Look up the term LANDING and find comrmon numbers with our
revised worksheet
QOur revised Worksheet

410) 72¥a,1) 612 20031 LANDING

16206, 1) 1552, 1) 300 111 602 1013
410 221 1372 1943
1510 461 1552 2003
1520 721 2092 2163
1620 1011

1710
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APPENDIX VI (Continued)

10, Separate out the group which coordinates throughout to this point

al00)  721h,1) 612 2004
16206, 1) 1552, 1)

410 721 1552 2003
1620

11, Look up the term FLYING AIDS and find common numbers with

our re-revised worksheet

Our re-revised Worksheet Posting Index #l
FLYING AIDS
410fa) 721 1552 200%3 110 331 1482 1913
1620 410 561 1592 2003
1790 891 2113

12, Separate out the group which coordinates through
Our {final Worksheet

410 2003

Document numbers 410 and 2003 should specifically answer our search
topic. However, we have accumulated valuable data as we've gone. To ob-
tain more documents we can refer to the previous worksheets and look at these
access numbers, Note that we get documents which are nominally less relevant
the further back we look, but there is an excellent chance that a revelant docu-
ment may appear in one of the earlier groups. This is due to variation in in-
dexing, shades of meaning differences, etc. The individual user must deter-
mine for himself the optimal search level depending on his search topic and the
intended degree of coverage,
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Appendix VII

Experimental Directions

In this experiment we are attempting to evaluate a coordinate indexing system. A
series of 3 questions will be provided and your task is to retrieve relevant documents
needed to answer the questions. Conceive of your task as obtaining the information

required to write a technical report.

You will be given a set of directions which describes the procedures for manipulat-
ing the indexing system. After reading the directions, formulate a search strategy.
List the concepts under which you search. A secretary will obtain the documents

for you when you are ready.

After retrieving the documents, hand to the experimenter the ones which you deem
relevant in providing the necessary information to answer the questions,
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Appendix VIII

Tasks {Questions)

Find reports dealing with panel configurations for rotary-winged aircraft.

Get me some information on control-display requirements for IFR approach
and landing in VTOL aircraft.

I'd like some data on recent (1963-on} inflight studies of VTOL Transition
maneuvers,
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Appendix IX
Panel of Judges

Dr. Anthony Debons. Experimental Psychologist. Chairman of Department of
Psychology., University of Dayton.

Dr. Lewis Hanes. Experimental Psychologist, Senior Sientist (Human Factors)
at the National Cash Register Company, Dayton, Ohio.
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APPENDIX X

Raw Data and Computed Data for Users ({Subjects)
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APPENDIX XI
Concepts {Index/Retrieval Terms) Used in Searching

Table 23, The Uoncepts Searched and the Freguency of Usage for Question A.

CONCEPTS FREQUENCY
i. DISPLAY 6
2. INSTRUMENTS 3
3. VTOL AIRCRAFT 5
4. EXPERIMENTAL AIRCRAFT 1
*5. PANELS 7
*6, AIRCRAFT 3
7. V/STOL AIRCRAFT 3
8. CONTROL DISPLAY 5
9. HELICOPTERS 8
10, INSTRUMENT DISPLAY 5
11. INSTRUMENTATION 2
#Ho., CONFIGURATION 3
13, TILT WING AIRCRAFT 1
14. DESIGN 2
15, COCKPITS 1

Table 24, The Concepts Searched and the Frequency of Usage for Question B,
CONCEPTS FREQUENCY

¥ . CONTROL DISPLAY 1
*#*2. REQUIREMENTS

3. V/STOL AIRCRAFT
*4, VTOL AIRCRAFT 1
*5, IFR

6. IFR CONDITIONS
#*7. APPROACH
#*8, LANDING
#9, DISPLAY COMPONENTS

*10, DISPLAY
¥11. INSTRUMENT DISPLAY

12, FLIGHT
13, VERTICAL FLIGHT
14, HUMAN ENGINEERING
15. DESIGN
16. BLIND LANDING
17. CONTROL SYSTEMS
18, AIRCRAFT MANEUVERS
19, ALL-WEATHER CONDITIONS
20, REQUIREMENTS
2l. AUTOMATIC CONTROL

P e = N b e DD e D00 000N RO
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APPENDIX XI{Continued)
Table 25, Concepts Searched and Frequency of Usage for Question C,

CONCEPTS FREQUENCY

EVALUATION
V/STOL AIRCRAFT

TILT WING AIRCRAFT

DATA

DOCUMENTATION
AIRCRAFT MANEUVERS
VTOL AIRCRAFT 1
FLIGHT TESTING
ANALYSIS

SHORT FIELD TAKE-OFF
VERTICAL FLIGHT X
VERTICAL MANEUVERS
FLIGHT MODE TRANSITION 1
¥4, 1963-1967
%15, INFLIGHT

16, HELICOPTERS

17. LIFT FAN

18, FLIGHT DATA

19, FLIGHT CHARACTERISTICS
20. FLIGHT PROCEDURES

21. FLIGHT REPORTS

22, FLYING

23. FLIGHT MEASUREMENT DATA
24, AIRCRAFT MANEUVERS

25, FLIGHT MODE

26, VERTICAL MODE

27. PATTERNS

28. LONGITUDINAL MODE

29. LANDING

30. CONTROLLING

31. CONTROL ELEMENTS

32. APPROACH
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Table 26,

14,

Table 27,

00 ~J O N b 0 N

14,

APPENDIX XI (Continued)

CONCEPT

V/STOL AIRCRAFT
PANELS

VTOL AIRCRAFT
INSTRUMENT DISPLAY
TILT WING AIRCRAFT
DISPLAY
CONFIGURATION
HELICOPTERS
CONTROL DISPLAY
INSTRUMENTS
INSTRUMENTAT ION

DISPLAY ARRANGEMENT

DESIGN
COCKPITS

CONCEPT

CONTROL DISPLAY
REQUIREMENTS
V/STOL AIRCRAFT
VTOL AIRCRAFT

IFR

IFR CONDITIONS
APPROA CH

LANDING

DISPLAY COMPONENTS
DISPLAY

INSTRUMENT DISPLAY
FLIGHT

VFR

CONTROL SYSTEMS
HUMAN ENGINEERING

166
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Usage for Question B.

FREQUENCY

et Pl b e el e W T e O WD e 0 O



APPENDIX XI (Continued)

Table 28, Concepts Searched by the Psychologists and Frequency of
Usage for Question C,

CONCEPTS FREQUENCY
1, VTOL AIRCRAFT 4
2, HELICOPTERS 2
3. LIFT FAN 1
4, TILT WING AIRCRAFT 1
5. FLIGHT DATA 2
6. FLIGHT CHARACTERISTICS 1
7. FLIGHT PROCEDURES 2
8. FLIGHT REPORTS 2
9. FLIGHT MODE TRANSITION 5
10, FLIGHT TESTING 5
11, FLYING 1
12, EVALUATICN 2
13, V/STOL AIRCRAFT 2
14, FLIGHT MEASUREMENT DATA 1
15, AIRCRAFT MANUEVERS 1
16, FLIGHT MODE 1
17, 1963 - 1967 3
18, VERTICAL MODE 1
19. PATTERNS 1
20, VERTICAL MANEUVERS 1
21, LONGITUDINAIL MODE 1
22, LANDING 1
23, CONTROLLING 1
24, CONTROL ELEMENTS 1
25, APPROACH 1
26, TRANSITION 1

Table 29. Concepts Searched by the Engineers and the Frequency of Usage
for Question A,

CONCEPTS FREQUENCY
DISPLAY
INSTRUMENTS
VTOL AIRCRAFT
EXPERIMENTAL AIRCRAFT
PANELS
AIRCRAFT
V/STOL AIRCRAFT
CONTROL DISPLAY

9. HELICOPTERS
10, INSTRUMENT DISPLAY
11, INSTRUMENTATION
12, CONFIGURATION
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APPENDIX XI (Continued)

Table 30. Concepts Searched by Engineers and the Frequency of Usage
for Question B,

CONCEPTS FREQUENCY

DISPLAY

DESIGN

BLIND LANDING
INSTRUMENT DISPLAY
LANDING

CONTROL DISPLAY
CONTROL SYSTEMS

IFR

APPROACH

VTOL AIRCRAFT
REQUIREMENTS
AIRCRAFT MANEUVERS
13, AUTOMATIC LANDING
14, V/STOL AIRCRAFT

15, ALI-WEATHER CONDITIONS
16. AUTOMATIC CONTROL
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Table 31, Concepts Searched by the Engineers and the Frequency of Usage
for Question C.

CONCEPTS FREQUENCY

EVALUATION

V/STOL AIRCRAFT

TILT WING AIRCRAFT
DATA

DOCUMENTATION
AIRCRAFT MANEUVERS
VTOL AIRCRAFT

FLIGHT TESTING
ANALYSIS

SHORT FIELD TAKE-OFF
VERTICAL FLIGHT
VERTICAL MANEUVERS
FLIGHT MODE TRANSITION
1963 « 1967
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