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PREFACE

Existing literature on subject analysis in aerconautical
libraries is scarce and scattered., This literature is either very
broad in its statements, (e.g. "classified catalogues are the rule
in England“fl or narrates the a plication of a very spscific technique
to one library in particular, (e.g. "the Lockheed guided missile
library uses Uniterm®)? As a result, the asronautical librarisn
and especially the librarian setting up a new library does not always
have a precise idea of the tools and techniques of subject analyels
available in his fields. He is sometimes ignorant of their existence,
their worth, their possibilities or their popularity in other countries.
The present thesis will endsavour to fill this information gap and to
show that the adoption of tools and techniques for use in an aero=
nautical library should not be done without graeat deliberation. It
will also show that profound difference in methods of subject analysis

exists betwsen North American and Huaropean aeronautical libraries.

As far as can be ascertsined from a careful examination of
lists of theses, this l1s not only the first thesis on subject analysis

in aeronautical libraries, but also the first to give an international

1 See p. 126.

2 See Pe 30,
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1 ehat there

coverage of any aspect of aeronautical librarianship,
is wide interest in this subject 1s shown by the faot that 64 of
the 90 librarians who answered the questionnaire have indicated that
they would like to receive a tabulation of the answers made to the

questionnaire,

Loknavlodi_mntc
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INTRODUCTION

For the purposs of this thesis, the writer's own definition
of "subject analysis" is *The art of determining and recording the
subject matter of a publication in such a way that the publication
will be readily brought to the attention of a reader interested in
the same subject®. PAeronautical libraries® will be considered as
those serving organiszations that manufacture or operate airplanes,
that do research on airplanes or that legislaie on matters involving

airplanes.

This thesis is a study of the tools and techniques of subject
analysis available to the aeronautical librarian. These tools and
techniques fall into the following categoriess: the various formats
of catalogues, lists of subject headings, classification schemes,
printed catalogue cards, indexes. In each category, the writer
will examine and compare the various publications, equipment and
techniques available, to determine their comprehensiveness, their
timeliness, their popularity, their adaptabllity and their suitabllity
to various types of aeronautical libraries. The writer will also
deal with the problems peculiar to the assigning of subject headings,
with the problem of classified vs alphabetical subject catalogues,
with abstracts and with the types of users and of searches in aero-

nautical libraries,

The information needed for this paper has been gathered in



three ways:t the personal files of the writer, preliminary discussions
and correspondence with other librariansj a literature survey in the
fields of aeronautics and librarianshipj a questionnaire sent to 16l
aeronautical organisations. This thesis is alsoc based to a certain

extent on a brief term paper of the same title written by the author

in 1957 .

The preliminary discussions and correspondence with asronautical
librarians involved librarians in Canada, United States, England and

France,

The literature survey covered roughly the period 1936=-1958
and intensively the period 1950-1958, this paper being primarily
concerned with the current state of the art and only incidentally

with history.

A first version of the questionnaire was tested on four
Canadian libraries. Following this test, the questionnaire was modified
extensively and a new version was then tested on 20 American libraries.
This being successful, the questionnaire 1 was sent tc the libraries of
16l organigsations in 20 countries. To maintain correspondence within
manageable proportions, libraries or organisations not dealing with
whole aircraft have not been quaried.‘ Those are organizations dealing
primarily with engines, guided missiles, astronautics, electronics, etc,
Libraries in Russia and its satellites were not queried. The writer
was unable to obtaln enough information on these organizations to enable

him to send questionnaires. The questionnaire and the covering letter

1 See Appendix D



vere also translated into Fronch.l The French version of the
questionnaire was made as similar as possible to the English one,
questions being translated and presented in the same order. The
English languags questionnaire and covering letter were sent to
English speaking countries and Scandinaviaj French versions were
sent to the Latin group of countries. Both versions were sent to

libraries in other countries,

The questionnaire was sent to the libraries of 16} asronautical
organigzations. Of these, 92 were definitely known to have & library or
membership. in & library association. The balance. were “shots in the
dark®™ of which a great number were successful. The "shots in the
dark" were directed at organisations not knomto have a library but
that could reasonably be expected to have one. The sources used to
compile the mailing list are given in Appendix D. 90 ansvers were
received, 2 Of these, 77 either replisd to the qussticmnaire or sent

useful information.

The information gathered by the questionnaire is glven a
strong slant by the fact that moat of the large libraries answered,
while many of the small ones did not answer. Hence information and
statistics given throughout this paper should be taken as more

representative of the large than the small asronautical library.

Throughout this paper, measures of use of various tools

1 See Appendix D
2 See Appendix A



and techniques apply to the group of libraries that answered the
questionnaire. They probably reflect the state of affairs in

asronautical libraries at large, but they do not necessarily do so,

The questionnaire was deliberately and painstakingly limited
to 57 questions covering three pages. A longer questionnaire would
automatically have brought more detalled information but would also
have brought fewer replies. So as not to discourage busy librarians
(and lover the number of replies) most questions have been designed

so that they could be answered by checkmarks,

Follow=-up Letters wers sent to approximetely 20 libraries
to gather further information on interssting developments such as
locally devised classification schemes and punched card systems.

One~half of these librarians replied.

Reporting on the popularity of various tools and techniques,
the writer has often been bold enough to divide the world in two
partst "North America®™ and %overseas™, As will be seen, this division
is far from belng arbitrary, profound differences existing between

these two geographic areas,

Note on asronsutical collections

The oollections of publications in aeronautical libraries
are made up of buoks, reports (monographs on various subjects

published serially), pamphlets and magasines like thoses of other



technical libraries. However, reports, pamphlets and magagines
constitute the important element in most of these libraries, while
books are often considered of mecondary importance. The reason

for this is that aeronautical information is normaliy published in
reports, pamphlets and magasines long before it is assembled in book
form. As a result, the most efficlent among the tools and techniques
under study will often be those that have been primarily designed to
index and make available large quantities of short and timely

publications on highly specialised subjects.



CHAPTER I
PHYSICAL FORMATS OF SUBJECT CATALOGULS

Answers to the questionnaire have revealed that the following
formats of subject catalogues are in use in aeronautical librariest
card, ledger, punched card and Uniterm. The literature search has

revealed research on the Batten-Cordonnier«Pesk-a-boo retrieval system,

1) GENERAL NCTES ON ALL FOR{ATS AND ON ORDINARY CARD

CATALOGUISs

Four questions were aimed at determining practices with regard
to formats:
Question No, 3 "Is this subject catalogue on carda??
Question No. i "Is this subject catalogue in book or ledger form?n
Question No, 5 "Is this subject catalogue on punched cards?"

Question No. 29 "Do you use the Uniterm (coordinate indexing)
system of posting subject headings?™

75 libraries answered affirmatively one or more of these questions,

Distribution was as follows:

cards in 70 libraries
ledger e 12 oo
punched cards ee 1 .o
Uniterm e 6 .

The majority of libraries (70) use ordinary cards. Host libraries

that use punched cards or Uniterm use ordinary cards for general

6



publications (such as books) and use other methods for more specialised
publications (such as reports); hence the many combinations of formats
found:

cards and ledger in 6 libraries

cards, ledger and punched cards .. 2 .o

cards and Uniterm v 5 e

cards and punched cards e 5 .o

56 libraries have only one format of catalogue. They are distributed

as follows:
only cards in 52 libraries
es ledger oe U .o
.o pﬁnched cards es O .o
se Uniterm es 1 .o

41 libraries interfile subject cards with author or title cards,
(question No. 2). A few libraries indicated or implied that they
had no true subject catalogue. How information is retrieved in such

libreries is not known,

As to the types of publications indexed in aeronautical
libraries; of 75 reporting libraries, 69 have a subject catalogue for
their books, 63 for their monographs in serial form and 57 for their

pamphlets, (question 6~8).
2) BOOK OR LEDGER SUBJECT CATALOGUESS

Some readers may be surprised to see here a discussion of ledger

catalogues in aervnautical libraries. The survey showed that ledger



catalogues were of not little importance in aercnautical libraries
and that, in fact, they were used in 12 of 75 libraries, It must be
said that only four of these 12 librafiea use only & ledger. The

eight others use both a ledger and ordinary cards.

Distribution of these 12 ledger catalogues is truly internationalts
France 1l
Great Britain

Hollsand

5
1
Indla 1l
Italy 2
Spain 1
United States 1
The reader will note the large proportion of these catalogues in
England and the lone library using it in North America. In fact,
that American library has been dissatisfied with the ledger systenm
and is recaitaloguing on cards:
All our current material is now entered on cards, but recataloguing
items from the boovk is a slow process accomplished as time permita,
'l‘hej new system is still more or less on a trial and error basis 1
and for that reason, I would be very interested in your findings...
The library of an BEnglish airplane manufacturer uses cards for the
major types of publications and a ledger for lesser publications. The

librarian writes:

1 Letter to author dated November 19th, 1958,



The main scheme of indexing used by me...was the UDC, i.e. for
reports, books, pamphlets, some standards and specifications, and

for important periodical articles. I also maintained an alphabetical

subject index of periodical articles, photographs, ete., considered
of shorter~term value. This was a loose=leaf system but I was
sonsidering changing it to 8 X § cards.l
Again we hear a note of dissatisfaction with the ledger catalogue.
Incidentally, the desire to change over to 8 X 5 cards also shows
that the 3 X 5 format is not taken for granted everywhere. Ancther
English librarian is satisfied with the ledger system and shows no
desire to change to a card catalogues
Attached is part of our ledger-type catalogue as requestedsss
Bach (classification) group has its own register and is divided
into three sections for each group and covers reporis, periodical
articles and summaries respectively, By doing this any technician
requiring information should hawve all particulars of relevant
hold 1!188 » 2
In his answer to the questionnaire, the librarian of a Dutch library
had indicated that a book-form catalogue was planned. Following a
second query by the writer, that librarian expressed strong feeling
on the subject of book-form vs card cataloguest
We are planning to make a book~form catalogue for books and reports

only., Our experience is that retrieval from a card-catalogue is
not alwaye easy and efficient fur the employees wanting information,

When only a card-catalogue is available and people want to go through

the catalogue, they have toc come to the library., As you will know
a card-cataloguse.has to meet special requirements as prescribed by
librarian technlques., These techniques are Russisn to the men
wanting information. So a book-form catalogue should be sasy to
read by any one and must in several cases be available on the desk
of some of the staff employees., It is not our intenticn to do away
with the card~catalogue as this has its special function for the
librarian and information officer. 3

1 Annotations on questionnaire returned by the librarian.
2 Letter to author dated November 11, 1958,

3 Letter to author dated Hovember 3, 1958,
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Book-form subject catalogues distributed to all readers
throughout an organization would certainly be preferable to a stailc
catalopue located in the library. However, the problems inherent to
such a systeﬁ seen to have rade it impossible to put it in operation.
None of the ledger catalopues revealed by the survey were distributed

outside the libraries.

The survey has shown that the ledgér catalogue is a format
of the past in North Ameriea, at least for the larger library. Such’
is not necessarily the case in other countries such as England‘- It
night be of interest to point cut that iibraries reporting the use of
a ledger catalogue are usually smaller (in staff) than the other
libraries. In fact, theme libraries average a stéff of four, while
the aeronautical libraries answering the questionnaire have a

rough average of 6.7

1 This is based on answers made by 72 libraries to Question No. 57
"How many people are working in your 1library?" In arriving at this
figure (6.7) three libraries indicating staffs of 131, 56 and 38
respectively have been disrﬂgarded,as having a disproportioned effect
on the average. The true average w.uld include these thres libraries
and would be of 949
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3) PUNCHED CARDS:

Question No. 5 of the survey "Is this subject catalogue on
punched cards® was answered effirmatively by seven libraries regionally
divided as follows:

France 1
Germany 1l
Great Britain 1
Hollard 1
United States 3

Each of these libraries reports using these punched card files for
a speclialized section of aeronautics as a supplement to a main
catalogue of more conventiocnal format. Apparently, none has gone
over entirely to punched cards. In the words of the director of a
large French aserounautical information service:
eeosIt 18 not desirable for a documentation service like ours, to
rely on one mechanical or elecironic index. However, we follow
closely experiments in that fielde... 1
This service is studied later in this chapter. The literature search
also revealed the use of punched cards at Allied Hesearch (U.S.) The

following will now be discussed in some detail on the next pages:

1 lstter to author dated September 22, 19506,
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punched cards at United Aircraft Corp. (U.S.), McDonnell Aircraft
Corpe (U.S.), Allied Hesearch Associates (U.S.), Aeronautical
Research Laboratories (Australia), Canadair Ltd (Canada), and the
Nationaal Luchtvaartlaboratorium's punched card service for the

subject of aerondynamic measurenments,

Marginal punched cards at United Aircraft Corpe (U.S.)s

In reply to the questionnaire, the librarian mentioned that
punched cards were used for retrieval of archival materials, Following
a second query, the archives librarian was kind enough to send the
writer some samples of their cards (see figurel ) and notes which are
quoted here almost in full:

We are using a stock EeZ Sort punched card which was originally
developed for literature analysis in the field of chemlstry, but
which we have acapted to our own npurposes, I will describs
briefly how these cards are punched, beginning at the left upper
edge of the card and proceeding clockwise,

The fleld merked Mcentury" is used to indicate the decade covered

by the document, when no more exact dating is possible., If ¥2% is
punched, the document concerns events of the 1920-1929 periocdy if

"3® is punched, it refers to the period 1930=-1939, ete. Frequently
a date of publication is more applicable to the document in question,
In such a case, the field marked "century" is not punched, and the
year date of publication is punched ln the following fields, In

the sample card enclosed, "S" in the decade field, "2" in the year
field, indicate publication {or occurence) in 1952,

The field marked ®author and source index" is used for authors
only., The firet three letters of the family name and the first
initial are punched in that order in rows l-h, Owinn, W., i»
therefore punched as GWIW, Since we use a deep punch only, a
single punch serves when a letter is repeated. Additional authors
are superimposed in the same field,

Each division and subsidiary of United Aireraft Corp. is assigned
& number in the direct numerical code field, In the sample card,
number 30 is punched for Pratt & Whitney Aircraft. When the top
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row of numbers in this field is used, the top hole in the striped
section is also punched, so that, when sorting for number 5, for
exarmple, by using a second needle in the striped area hole, only
nunber 5 is retrieved, and not number 30,

The fiald labeled "literature classification and research index"

is used for subject analysis, Each subject 1ls assigned a four-
letter code word. The sample card is punched WATR for "water",
WSTE for "waste disposal®™, and TALK for "talks, speeches, addresses,
etc.,™ all superimposed in the same field, Iwo sorts would thus

be required to retrieve all of the speeches by Gwinn: one foure
needle sort ( in this case three needles, actually, since the ‘W7
is repeated) in the author field for GWIW, and a second four-
needle sort in the subject field for TALK. .

The subject code is recorded on 3 x 5 cards, one section referring
from s.itject to code word, gnother referring from code word to
subject. An attempt is made to keep the code words as close as
possible to the subject word. This mnemonic aid makes it possible
to sort for subject directly without referring to the code file

in many cases, In the direct mumerical code, of course, it will
usually ve necessary to refer to a list to find the number
corresponding to a division or vice versa.

The following three fields are not used. The field which includes
the digits O0-9 is used for rejort numbers, the last four digits of
the report number being punched. When there are less than four
digits in the number, zeros are punched for those lacking. For
example, Report No. 23 is punched as 0023, The remaining edge of
the card has been left unused for... further expansion...l

The fact that subjects are coded by groups of letters having

mneronic features is of particular interest.

Marginal punched cards at McDonnell iireraft Corp. (U.S.)s

For the following notes and sample, the author is indebted
to the McDonnell librarian and to a report of that firm on punched

card indexing. 2 punched cards are used for the indexing of aerodynamic

1 Ietter to author dated October 23, 1958,

2 McDonnell Aircraft Corp. Subject headings used in the Keysort
indexing of aerodynamic data, St. Louis, the corp., 195L. Various -
pagings. (McDonnell Aircraft Corp. Heport No. 3779)
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data. Classic 3 X 5 in. cards are used for other types of .»ublications,

The punched cards used are !4cBee Keysort 103 x 8 in. These
cards have two rows of holes on all four sides, Full bibliographical
reference.and a lengihy abstract are typed on these cards. The
major headings run from one to 33 and are preceded by the letter "I",
This constitutes in itself an interesting breakdown of the subject
1

®agrodynamics® and part of it is quoted heret

7. ~ Tast data

T2 - Low mpeed - (M = 0 to 0.3)

T3 - Subsonic (M = 0,3 to 0.7)
T4 - Transonic (M = 0.7 to 1.33
T5 - Supersonic (M = 1,3 to 3.5

T6 -~ iypersonic (M = 3.5)
17 - Cata on test facility (Wind tunnel, Vater table, Instrumentation,
ebc.)
T8 - Complete airplane
T9 -« Components alons
T10- Tifting surfaces (Wings, Tail surfaces, Flat plates)
A direct code is used for these major subdivisions. It consists of
only osne hole per subject across the top of the card. As an example,
the holes 1, 19, &, 20, etc. will be notched tc indicate TL (Test data),

T19 (Performance data), T8 (Complete airplanes), T20 (Lift), etc.

The 33 major divisions are subdivided and completed by
approximately 2,000 subdivisions. Iach one is riven a code consisting

of three random numbers, As an example, "Vertical take-off airplanes®

1 McDonnell, Ope cit, poho
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is coded 60-78-85. The superimposed coding for these numbers is

punched into the three remaining edges of the card.

The complete list of major and minor divisions has been

internally published as & company report by McDomnell and distributed

to personnel concerned: 1

This report is avallable to any engineer whose work requires

the use of aerodynamic reports. Before calling or visiting the
Library, he may determine whether the library has data on a certain
subject by turning to that subject in this report. If & code
number has been assigned, there are data containing information

on that subject in the library. 2

Marginal punched cards at Allied Hesearch Associates (U.S5.):

Allied Heaearch is "“engaged in research and enginseering in the
broad field related to the seronautical sciences" ° 5 X 8 in. marginally
punched cards are used. These cards have 4O positions at the top and
O positions at the hottom. This being a punched card system installed
by the Zator Co., the process of cataloguing and coding is called
nZatocoding" and the subject headings are called "descriptors",.

These "descriptors" are broad subject headings such as "fuselaga"

and "towed aircraft". There are only 250 in use in the system. Each

1 McDonnell, op. cit,
2 McDonnell, op. cit. p.3.

3 Brenner, Claude W. Experience ln setting up and using the
Zatocoding system. (In Shera, Jesse H, . and Perry, J.W. eds,
Informatign systems in documentation, New York, Interscience Press, 1957,
pol78‘192
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one of these subject headings has a precise meaning for Allled Research
and this meaning can be found readily in a "descriptor dictionary® that
has been compiled locally. For coding and retrieval a four-number code
is assigned to each "desoriptor". Code numbers are random superimposed.
Retrieval is made by means of multiple-needle sort. "Descriptors* are

assigned by engineers,

This is a ¢mall system (250 subject headings, 5,000 documents)
in use in a small organization (135 people). It has been very successful
at replacing an inadequate conventional card catalogue that had been
set-up by non~librarians,

Marginal punched cards at Asronautical Research Laboratories
(Australia)s

In 1954, a paper was written outlining a proposal of the
‘ Library of Aeronautical Research Laboratories to develop a punched
card system for structures in aeronautics. A tentative list of
subject headings based on previous work was even drawn up. 1,2,3
However, this venture apnarently never passed the planning stage.

In their reply to the survey, the Aeronautical Research Laboratories

reported that no punched card catalogue was in use in their library.

1 Solvey, J. A punch card system for structures, Farnborough, Eng.,
Royal Aircraft Establishment, 195L. 6p. (RAE Library Memorandum No. 20)

2 Solvey, op. cit. p.5.

3 Russell, Patricia J. Aeronautical indexing =~ past, present and
future = in the Aeronautical Research Laboratories library. Cranfleld, fng.,
Association of Scientific Libraries, 1953, (ASLIB Preprint No. 2) See
especially p.2-3,
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Punched card files independent of libraries, [Examplet
the Canadalr Lid (Canada) IBM punched card lndex for "fatigue',

It is probable that a number of punched card files exlisting
in various aeronautical firms for subject retrieval have not been
revealed by the questionnaire survey and the literature search. Such -
would be the case of files that are independent of the library aﬁd ﬁhat
are set up for the use of a few individuals dealing with a highly

specialized subject.

A punched card catalogﬁe of this {;pe exists at Canadair Lid
(Canada) in the Structures Department for the retrieval of references
on the subject of "fatigue", A few members of the staff of that
department have coded approximately 6q0 publications on "fatigue®.

The majority of these publications hq;e been borrowed from the main
library, examined, coded intoc the system and returned to the library.
The punched cards are sorted hy IBM equipment that is already available
for other purposes. An auntomatic typewriter types lists of the
references retrleved., Infcrmation retrieved consists of author and
initials, abbreviated originating body, abbreviated series title, and
series number. On the sample card reproduced as figure 2, the legible
information retrieved is: Hardrath, H.F. NACA TN L0l2. To the users
of the index, there is no doubt as to the meaning of this reference,
namely: Hardrath, H.F., National Advisory Committee for Aeronautics,

Technical Note No. 41012,
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This card was retrieved following a search for
Alusinum (code number AQL)
Fatigue {code rumber DO1)
Stress concentration factors (code number :02)
The resder will nots the space allotted on the card for encoding
of subjeot, euthor, publishing body, series, series nusber and spare

space. Spece 1s available for 9999 subjects,

The advantage of Hollerith IBM systems such as this one, over
classic catalogulng methcos is that they can provide a typewritien

list of references. The possibilitlas for compiling bibliographies

and accession liste ara interasting.

The Natlonasl Luchtvaartlaboratorium's punched card services
Yor the subject of PAerodynamic msasurementsd i

In Burope, sore imporvent, aeronautical libraries subscribe
to the punched card service "latrlogue of Aerodynanics Measuremants”
provided in Holland by the Nationaal Luchtvaartlaboratorium (National
Aeroneutical Institute), This is a ready-made punched card catalogus
ssrvice that purporis to index Ynearly ell existing newly published
unclasaified renorts and all important articles on experinmental
serodynamice published in veriodicals sll over the world”®, 1 The
inglish lanpuagre is used throughout. As this catalogue i1s concerned
with a linited i'leld and coes not cuver pablications such as militarily

classified repcris, subscribing libraries have also to maintain a

1 Nationsal Luchtvaartlaboratorium, Amsterdam, Promotional letter
to potential users of punched card service. Cony to author September
2, 1957,
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general catalogue for the balance of thelr cocllection. This service

is available in two formats: marginally punched cards and IBM (Hollerith)
cards, The service was started in 1953 with the marginal punched cards.
The IBM service was added in 1955, By March 1958, L700 marginal

punched cards and 300 IBM cards had been published. It was estimated
that 1600 new cards of both editions would be published yearly from

then on. i This being & unique and extremely interesting endeavour,

at least in the field of aercnautics, each of the two formats

(marginal and IBM) will be studied here in some detail,

The marginal punched card version of the NLL services

Cards used measure 9% X 7 in. and are perforated all around
by a 8ingle row of holes. C(Cards contain full bibliographical reference

and a great amount of data of interest to the aerodynamicist,

Random suaperimposed coding is used and irrelevant cards are
sometimes obtained. Direct coding has been applied to major headings

such as aircraft components, tunnels, mechanics of flight, etc. 2,3

1 Letter to author dated Haroch 3, 1958

2 De Kock, A.C. Description of the N.L.L. card catalogue of
serodynamic measurements. Amsterdam, Nationaal Luchtvaartlaboratorium,
19550 (NLL Report F. 173 ) P-? .

3 Hagedorn, A.C.F. and De Kock, A.C. Description of the N.L.L
Hollerith card system catalogue of aerodynamic measurements., Amsterdam,
Nationaal Iuchtvaartlaboratorium, 1957. (NLL Report F. 203) p.h.
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The 168 available holes are used as followst
L7 direct coding of major subjectse
6 year of issus
12 first three letters of author's name
85 superimposed coding

9 indicste ons of the major groups into which the catalogue
i3 divided

9 reserve
To code publications, the NLL has devised an extensive scheme of
knowledge in the fleld of Maerodynamica®, each subject being assigned
code numbers., This classification list has a logical hierarchical
structure to facilitate its use. However, the numbers corresponding
to each subdivision have been assigned for punched card encoding and
do not reflect this hierarchy. The main classes are:

Characterlstics of flow and condition of models

Aircraft {complete)

Aircraft (components)

Missiles, aerodynes and aercstats (other than aircraft)

Bodies ( other than aircraft components)

Flow with free surface

igquipment and methods

Results

Mechanics of {light
As an illustration, the third group FAircraft (components)® is divided

as followss 1

1 Hagedorn and De Kock, op. cit. p.5-9 of subject index,
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General

Wing: section

Wing: planform

Wings devices

Wings position, shape, etc,
Tailt type, location

Tails components

Fuselage, hull, body: geometry
¥uselage, hull, body: configuration
Powerplant: engines
Powerplant: propeller, rotor

Qther aircraft coumnponents

The breakdown for the subdivision "powerplant: engines" ls
given on the following paée. 1 Two pairs of numbers are given for each
subdivision, The first pair of numbers are code numbers for the
marginal punched cards, while the second pair are for IBM cards. 2
This gives an idea of the logical strﬁcture of this scheme and of the

very detailed breakdown.

1. Hagedorn and De Kock, op. cit. p.8. of subjeot index.

2 Hagedorn and De Kock, op. cit. p.lie



Powerplant: engines
type
reciprocating engine
turboprop
turbojet, bypass engine
ramjet
pulse~jat

rockets, rocket motors, RATO=
units

JATO=units

number and location
symmetrically powered
asymmaetrically powered

tip drive (e.g. tip driven rotor
blades)

single engine
multiple engine

no powerplant (glider)

Marginsal
number

84,102
87.12l
75.11L
88.133
118,142

104.127
90.110

not assigned
80,83

93.117
not assigned
9k.11)
101,128

IBM
nunber

59.8
60.8
61.8
62,8
63.8

6L.8
71.8

6543

58.8

67.8
3.8

Vessey, reporting on the retrieval potential of this format

of the NLL index, said thats

evosthe results of the test of the NLL ssstem made by the author
were very promising in the percentage of retrieval, but were
disappointing in that the majority of failures were due to

insufficient indexing. 1

1 Vessey, op. cit. p.5 and 15.
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In 1955, Vessey reported this marginal punched card version of the
NLL index as being in use in four British and one French organigation,
The questionnaire surver, however, has indicated the NLL index as
being in use in only one of these organizations, Thlis may mean that,
in these organizations, the NLL cards are not{ under the jurisdiction
of the library or that the subscription has been discontinued., The
library of the National Aeronautical Establishment (Canada) used this
service for some time circa 1954 and abandoned it. In a conversation
with the librarian, slowness of retrieval was given as one reason for
discontinuing the service. io inform&tion is on hand on other
aeronautical libraries usirg tiis service, although it is understood

that there are others.,

The I3M (Hollerith) card version of tie NLL servicet

Hagedorn and De Kock describe as follows the use made of the
8pace avallable on these IBM cards:

Each Hollerith card contains 80 columns, each of which contains 12
punching positions. Of these, 10 are indicated by the numbers 9,
854050 The 1lth and 12th punching positions are at the top of

the card, These are indicated by the letters x and y. They will

be u;ed for coding bibliographic data (author's namesj year of issuej
etc.

The first 75 columns out of the 80 that the card contains are used

in connection with the classification list. In each of the 75

columns 10 punching positions (numbered from 9 through 0) are used

for this aim in such a way that 75 x 10 = 750 punching sites ( out of
the available 80 x 12 = 960 ones) are available to indicate some item
or another of the key. As the key contains some 650 items thers is a
reserve of about 100 punching sites, #hich may be used for absorbing
extensions of the key if future development® in aeronautical research
give rise to this measure, The introduction of such new characteristics
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can be made without interfering with cards that are already issued,
Columns 76 through 80 are used for punching the reference number
of the cards, referring to the list of references, an example of
which is shown on table 2. This reference number is aiSC printed
on the card, The position 70-X is reserved with a view to ensble
sorting procedures with the help of the collator.t
Contrarily to the marginal punched cards published by NLL, the IBM
card, once retrieved, contains only an accession number instead of
abundant information, diagrams, etcs The user then looks up this
number in a numerically arranged "reference list® 2 which gives
him bibliograpvhical data such as:
00032
Oppenheim, A.K., E:Ge Chilton -~ Pulsating flow measurement =
a literature survey. Trans. ASME, 77, (1955), 2, pp.231~2L8.
00033
Seddony Js « The flow through short straight pipes in a
compressible viscous stream. RAE Rept. 2542, (1955).

This is 8till a far cry from the detailed information available on

the marginal punched card,

Only a few hundred cards having been processed according to
the IBM system, no reports have come to the author's notice on its
efficiency or its use in aeronautical libraries other than the NLL'a,
However, the complicated intellectual and manual operations that

accompany retrieval via the IBM method are at odds with the NLL's

1 Hagedorn and De Kock, Ops Cits pe 5.

2 Hagedorn and e Kock, op. cits Table 2.
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contention that subscribing to this IBM service will "enable you to
obtain all specified information from push-button? 1 4, coblans
guotes “arheit to the effect that enthusiasm of punched card users
is high at S00C cards and gradually disappears at about twice that
number, searching time being the inhibiting factor. ? A possible
conclusion is that orcanizations planning to subscribe to the NIL
service (marginal version) will acquire it at the height of its
utility (5000 cards) but may soon {ind it cumbersome if cards are

added at the nlanned rate of 1600 cards a year,

The reference numbers on the IBM cards (such as 00032, 00033)
have been designed with & view to the future p.blication of a Battene

Cordonnier-Pack=-a=boo version of this index.

Conclusion on punched cardsi

At the time of writing, punched cards in aeronautical libraries
apvear tc ba used for highly specialized subject areas and seldom or
never for an entire library collection. In fact, interest in punched
cards for zero collectlion does not seem to be growing. Witness the
abandoning of punched cards at the library of the National Aercnautical
Establishment (Canada) and at the Aeronautical Research Laboratories
(Ausiralia)e The fact that punched card retrieval is not considered in
the current compsrative experiment of retrieval s;stems at the College

of Aeronautics (Fngland) may also be significant.

1 Nationaal Luchtvaartlaboratorium, op. cit.

2 C(oblans, Herbert., New methods and techniques for the communication
of knowledge., (In UNESCO.bulletin for libraries, v.ll, p.l5L-175, July.1957)
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L) UNITERHM:

That aerconautical librarians are interested in the initerm
system of coordinate indexing is shown by the use of Uniterm in some
libraries, by its use in the Pacific Aercnautical Library's "Index of
periodicals®, by the research on Uniterm done at the hoyal Alrcraft
i'stablishment (Ingland) and by the current experiment involving

Uniterm at the College of Aeronautics (fngland).

For an explanation of the mechanics of Uniterm retrieval,
the reader is referred to the description of the Pacific Aeronautical
Iibrary's Uniterm "Index of Periodicals®™ on page 19. Rosser's
brief and clear explanation of the system is worth quoting heres

In Uniterming, the information in documents is analyzed into
basic word-units. iach word-unit is allotted a Uniterm card
on which the Uniterm is entered. Accession numbers are given
to reports and this number is written on all the appropriate
cards, for example, a report "supersonic wind tunnel tests on
a swept-wing fighter® would have Uniterm cards:

Supersonic
Wind tunnels
Tests

Wing

Sweep
Fighter

If the accession number of this renort was 1,000, this number
would be entered on the relevant cards., When reports are
required on such a subject, thess cards are extracted from
the index, and by comparing the numbers on them, number 1,000
is found to be common to all, 1

The reader is also referred to the numerous publications of Mortimer

1 Rosser, J.5. Co-ordinate indexing in an aeronautical library.
(In Library Association Record, v.60, p.ll7, Apr. 1958)



29

Taube and his associates on the Uniterm system.l

The basic theoretical advantace of the Uniterm system is that
of reducing the number of entries for combinations of many words., As
an example, "swept-wing supersonic fighter" would require only four
Uniterms while normal cataloguing would require a cholce among 2l possible
combinations., If one more term were added, bringing the total to five,
there would be, theoretically, 120 possible combinations to choose from

in ordinary cataloguing.2

The author's questionnaire included the following questions

Question No. 29, "Do you use the Uniterm (coordinate indexing) system
of posting subject headings?" '

Six libraries answered affirmatively:

1 British research association

1 Dutech airplane zonstiuctor

1 Swedish institution

2 American airplane constructors

1 American institution
The librarians of the two American airplane constructors (Convair and
Bell) and of the British research association (Aircraft Research)

sent sample cards and explanatory notes to the author, The application

1 Taube, Mortimer and others., Studies in coordinate indexing.
Washington, Documentation Inc., 1953-1957. Lv.

2 (leverdon, Cyril W. and Thorne, Lobert G. A brief experiment with
the Uniterm system of coordinate indexing for the cataloguing of structural
data, Farnborough, :Ing., Royal :ireraft Sstablishment, 1954. (RAE Library
Memo, No. 7)
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of Uniterm in these libraries and some applications revealed by the

literature search will now be discussed individually,

Application of Uniterm at the library of Convair, (U.S.)

Heproduced as figures3andlL are 3 X 5 in. cards and a 5 X 8 in,
card as used in the Uniterm catalogue at Convair. The smaller card is
used for author entry, title entry, etc., and is filed also in an
accession number file (number at top left corner). The larger card
bears a subject heading (Uniterm) and accession numbers of publications
on that subject, For subject retrieval, these cards are handled as
indicated at the beginning of this chapter., Note that Uniterms used
contain more than one word. The purpose of dividing the card into
columng is to accelerate scanning by grouping all numbers ending with
the same numeral in the same column.

Application of Uniterm at the library of Bell Aircraft
vorp. (U.S.)

Formates and utilization are generally similar to those at

Convair,

Application of Uniterm at the library of Lockheed Aircraft
Corp., ifissile Systems Iivision. (UeS.)

Although the author has not surveyed guided missile libraries
for this paper, the following quotation from an article by the librarian
riay be of interest:

Coordinate indexing was declded upon for reports, It was felt that

necessary information could be catalogued for rapid retrieval by
single words nore accurately than by phrases or word-groups which
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might or nmight not coincide with searchers' thinking. Also, over
a period of years, with several cataloguers working with the file,
single terwms nermit less variation than broad subject heading
methods. 1

Application of Uniterm at the library of the Aircraft Hesearch
Assoclation, (England).

Since 1952, the Association's library had been using the
Uniterm system in the ordinary fashion as described by its librarian
(Rosser) at the beginning of this chapter, This library is particularly
concerned with aerodynamics and research equipment and techniques. The
difficulties that were enccuntered after a time may be experienced in
other libraries using Uniterm. As such, part of their deseription
by the librarian may be valuable here:

This (Uniterm) system had been introduced at A.R.A. when a

report collection first began, and to a certain degree had proved
valuable in subject searches. The degree of utility had been
limited because, as the report stock increased beyond 1,000 the
cards naturally became riore and more congested with numbers,
additional cards had to be made and subject ssarching became
correspondingly irksome., Several revisions were made, but each
time the difficulties becarie :ore and more involved and without
drastic remodelling, we could see no way of surmounting them while
retaining the principles of UnitermSe..

We reached the followine conclusions after having experimented
with the scheme for nearly two years on a fairly large scales

a) Uniterming was only highly efficlent if a limited collection
was lndexed.

b) If it was invendod to use the scheme for a complex collection,
some difficulties could be alleviated by starting a new incex every
500 reports or so,

¢) Uniterm indexing depended for efficiency on adequate

1 Hobertson, E,L. Launching a missile library. ({In Special
Libraries, v.L7, p.190-l, ilay=June 1956)
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indexing input but, when this was maintained over long periods,
the scheme becaiie unr:liable and unwieldy.

d) The percentage of irrelevant references (false drops)
obtained increased very quickly. This is an extremely important
consideration when it is recalled that it is necessary to verify

by the accessions reglster every number obtained from the cards. 1

Rouser devised a way out of ihis impasse by classifying
his Uniterm index according to the NACA classification system,

8.Ge 1. Aerodynamics
1.2 Winga
1.2.1 Wing Sections
1.2,1.2 Sections
l.2.1.2.1 Caiber, etce

As a result, a Uniterm card, instead of bearing the heading (or
Uniterm) Supersonic wing theory would bear the notation "l.2.1.1.h
Supersonic (Wing - Theory)". In Rosser's wordss

By employing suck a notation, means would be provided not only
for filing our index cards, but also for arranging the subject
facet 1.5t itself into a coherent pattern which would be
reflected by the notation... Having ccwbined certain features
from a corvaratively rigid subject heading schedule and the
flexibiiity of a retrieval srstem, we are now able to provide
means a) to pernit a comprehensive outline which was subdivided
to a certain convenient stage, b) having reached this stage
more detailed and flexible subdivision could be obtained by
using cards allotted to different facets, ¢) information
retrieval could be "channelized", i.e., the acope of the search
would be clearly defined.

That even withh this ingenious modification .f Uniterm, &ll may
not be plain sailing is reflected in Rosser's comment

What the capacity of the scheme is, in terms of the number

1 This quotation and those that follow are fromi Kosser, J.S.
Coordinate indexing in an aeronaatical library. (In Library
Association tiecord, v.60, p.117-119, Apr. 1956)
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of reports that can be efficlently indexed without the difficulties
experienced with Uniterm creeping back, we do not yet know. If
such difficulties arise, a new index can be started and the
information in the discarded index stored separately or relegated
to an orthodox subject index...Plans are now being discussed for
applying the data...to tapes which could be fed into a ...computer

Research on Uniterm at the Hoyal Aircraft Nstablishment,

(England)

This experiment involved the indexing of 500 structural
documents twice by the Uniterm method (two different indexers) and
once by UDC. These documents were Royal Aircraft Establishment
"Reports Structures® and "Technical Notes Structures™ and National

Advisory Committee for Aeronautics (U.S.) "TPechnical Notes%, tHetrieval

resulting from a subject search for 4O of those reports wasi 1
FMrst Second Unc
Uniterm index Uniterm index catalogue
Total failures 6 7 20
Total relevant items 21 18 22
Total irrelevant items 22 NI 6

The report from which the above figures have been taken concludest

The Uniterm System of Coordinate Indexing merits further study

as a nethod of retrieving highly speciflc information...It is
believed that a careful analysis of the vocabulary used in the
Uniterm system is required., An example of one of the problems
that occur is that sets of different Uniterms sach of whioch merits
inclusicon in the vocabulary, that is, are not synonyms or homonyms,
may be used by different searchers...The number of irrelevant
references produced in the experiment is high and require special

1 Cleverdon, op. cite p.16.
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conslderation, 7The proegent sanple of reports is considered oo
small to Justify comment at this slayeses ¥
This research work on Uniterm is currently being ccntinued on a
larpger acale at ihe College of Acronautics (ingland),

Curront experiment involving Uniterm at the (ollege of
Aeronautics (Inrlanc).

The purnoge of this experinent iz to delernmlne the relative
morits for seronaaticsl libraries uf the four folloving retrieval
s slemst UCy an alphabetical subject lists a special faceted
clasn.fication) Uniterm systen, ror a genevral descristion of this

axperinent,see page 131.

Other applications of Uniterm

In 1955, Vassey reportad on the following a plication of
Undterm it an aesronautical lilyaryy

The U.5. iaval Ordnance Test SHtation is using the initerm Index
falreraft instrmmentation Lela 'resentaticn and toman ingineering
survey? preparod by Logumencation ings inler contract from the
Ur{ica of liuval Rescareh. Control tosts have not been dons but
axporience, on s whole, apnears to be satisfactory. Romarks
are however made on the difficulty of assigning correct and
adequaty terns (averaging sbout nine per report) and of the visual
co=ordinat.cn of the accession mumbers on the Uniterm cards when
usad fur retrigeval, Iif is suiated that plans are undlerway 1o
transfer the index t marmetic tane axd e the IBY 701 esleulator
in searching fur infuriaivion on a particular s.ivject.

The reader will nule that boeth ovhis Test Station and Aireraflt desearch

l Cle‘verdun, UDe clt. p-l?.

2 Vessey, il.fs Heport on retrieval s stems II. CParis, idvisory
Uroup for Aervnauticel rusearch and levelopmont, . ocumentat.on Committee,
1955.  (anrad/toe/Gul) pe and 6.
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Association are slightly dissatisfied and ere looking towards
computers for help., Documentation Inc. has compiled an extensive

tnitern index in the field of aircraft components,

The questionnaire survey revealed that Fokker Aircraft Co. .
(Holland) use (niterm for firm catalopgues. The Royal Institute of
Technology (Sweden) also use itj; it is not known for what t;pe of
publications. The Pacific Aeronautical Library (U.S.) use Uniterm
for their commercially available printed index. This special case

is discussed on page 147,

5) MPEEK=A-BOO" « {uGiARCH DCNE AT HE RYAL AIKCRAFT

ESTABLISHMENT (ENGLAND):

The questionnaire did not include a question on the Battene
Cordonnier- "Peek-a=boo" retrieval method nor did any librarian
volanteer information %o the effect that the system was used in
some aeronautical library. However, the literature reveals that
an experiment was set up at tlie Hoyal Alrcraft Establishment to
examine the feasibility of publishing a Peek-a=boo index fbr sone
6,000 reports published by the Aercdynamics repartment of that
Lstablishment., In this experiment, a locally devised aerodynamics
classification scherie was used. 'right and ¥Wilaon report:

700 reports had been indexed...ten RAE aerodynamiciste were
asked to collaborate by selecting 10 documents each from the
collection and framing one question on wach documentsse

Of the 100 question put, Sk were answered at the first searchees
In 7 cases the search was "partly successfuleseand in 15 cases

the search failed completely. An overall success percentage
of 78 (plus & further 7% of cases in which the field was appreciably
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narrowed) is not unsatisfactory, having regard to the circumstances
in which the test was made...

The combination of subject classification and peek-a-boc a :ears

to have many advantages as a means for the analytical indexing

of documents in a well~defined subject such as aerodynamics.

There would appear to be a market for the commercial development

of "minlaturised® cards or plates having a capacity of 20,000 or

rnore positions...l

This experiment does not a oear to be completed yet. In the

Peegk=a=boo system, large cards are assigned a subject each such as
"wings® or "flutter”. Space on these cards is divided into squares, each
square being given a number corresponding to the accession number of
a ~ublication in the library. If a report bearing the accession number
2234 18 on "flutter of wings®, a hole is punched in the square ®2234"
of the card on "flutter® and on the card on "winge%. When searching
for references to flutter of wings, the cards "flutier® and “wings" are
superimposed and light is seen to shine through the hold "2234%., This
indicated that publication No. 2234 is on "flutter of wings",
Difficulties are encountered for large collections due to the limited
number of holes on a card, hence Wright and Wilson'!s recommendation
for the development of "cards or plates having a capacity of 20,000 or

more positionst,

1. Wright, R.C. and Wilson, C.W.J., (Classification with Peek-a~beo
for indexing documents on aerodynamicss an experiment in retrieval.
(In International Conference on Scientific Information, Washington, 1958,
Preprints of papers. Washington, National Academy of Sciencez and
National Research Council, 1958. Area l, p.112,113,117)



CHAPTER 1X

PRINTED CARND

Reports published by various organisations, very often
form the most important part of the collection of an aeronautical
library, Fortunately for librarians, the najor pubiishers of
these reports now accompany nany of their reports by sets of readye
made printed cards, Those.cnrds are usvaily bound at the end of
the report and only have to be cut outs.

Tha rerorts under consideratlion here are those monographs
on various subjects that are publiched serially by research
orgenizations, The former librarian of the Nabtional Aeronsutical
Zstablishment (Canada) describes as follows the importance of
rescarch reports and the indexing vroblem that they create for
libreries:

Agronautical information workers...wonld clalm that reports

form the most valuable element of thair information resources
and require more precise and thorough exploitation than possible
opr practicable with the conventional methods of organising and
using Journals and books...

In this era of volums report vroduction, the waste resuliing

from indivicual indexing of the same re-ort by perhaps thousands

of reciprients nust be imuense, Apart from this colossal duplication
of effort, the complaxities of research reports and the neceasity
of processing them quickly have undoubtedly engendersd much

casual, incomplete and unrewarding indexing. Lack of knowledge,

38
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of time and of indexing stalf has prevented too many specisl

libraries from exploiting their research revorts i.a they might,

to the distinct disadventage of the library user.
Anewers to the questionnaire confirm the importance of reports in
asronautical librariest of 75 libraries that indicated that they had
a subject catalogue {answered question No. 1 affirmatively), 63
indicated that their subject catalogue included monographs in serial
form (answered question o, 7 affirmatively). Fortunately, as we have

said before, ready-made printed cards have come to the rescus.

In 155L, Kennedy estimated that, including all fields of
sclence, at least 50 organisstions in the Yestern world provided
cards with many of their technical document series and that more
than 5,000 reports issued each ysar in aeronautics and silied fields

2

contained catalopue cards,.
Yot curlcusly envugh, the idea of issulng cards with reporis was
slow to spread. By the time the Documentation Cozmittee of the
N.A,Te0e Advisory Group for Aeronautical Ressarch and Development
convenod at Cranfield, ingland, in Haroh 1953, for its first
meeting, the only other (than HACA) large seronaulical resesrch
establishment, dlstributing reports widely, which had adopted
the oractice was the Royal Alrcraft Establishment, 3

At the time of this writing, five years later, the NACA (Mational

Advisory Committese for Aercnautics, U.S.) and the Royal Aircraft

1 Xennedy, H... Catalogue cards issued with research reports,.
Parls, Advisory Grouap for Aeronautical Kesearch and levelopment, 195,

{AGA‘-‘.%D/DOC/&-Z Pele

2 Kennedy, R.A. The practice of Lssuing catalogue cards with
research reports, Paris, Advisory Group for Aeronautiocal Repearch
and Vevelopment, 190h. p.lie

| 3 Remnedy. R. A, . Catuloguo cards iseued with research reports,
Pelln .
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Establishment (England) are still the largest distributors of printed

cards in the field of aeronauntics,

Whereas in 195, Kennedy listed 13 aeronautical organizations 1
as issuing printed cards, answers tc the questionnaire have revealed
1}, additional ones, bringing the current total to 27. To gather this
information, Question No, 55 was useds "Does your organization issue
ready~-made catalogue cards with its research reports?" 1) of these

organigations are in North America and 13 are in zurope.

Printed cards are discussed here at length in this chapter
principally because they are a solution to a great subject retrieval
problem, Apart from helping to solve this problem, they have a manifold
Influence. They set an example of sound cataloguing in libraries that
otherwise would have no knowledge of up-to-date methods; they promote the
3 X 5 in. card catalogue and discourage other sizes of cards and less
suitable catalogue formats. In Kennedy's words:

It may be considered that the relative position and form of
information on a catalogue card are trifles of little significance
in the cormmunication of aeronautical information. Supplying
catalogue cards with reports, however, is decidedly not picayune
as a substantial step towards better organiszation of report
literature and hence towards more thorough exploitation of the
information, the measure has pronounced values...Catalogue or
index cards issued with reports make possible the establishment
of precise and authoritative indexes quickly, economlically and
adequately; the cards are provided when they are required -

‘ 1 Kennedy, op.cit. Catalogue cards issued with research reports,
P ,70
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immediately upon receipt of the document « and the individual

reciplent is furnished with his own personal, ready-made card

index, complete with abstracts. 1

The subject headings suypested on some ready-made cards may

constitute a trap for the cataloguer using them as they come and
without checking against his catalopue or subject authority file.
The same may apply to classification numbers. As an example, an
indexer may have to change the heading "aerodynamic noise® to "noise,
aerodynamic'" to be consistent with headings already in use in the

catalogue,

Most printed cards contain abstracts. These are invaluable
as a subject retrieval tool. Absiracts avpear on most of the sample
cards shown further in this chapter. This subject is duscussed in

more detail in Chapter VIII "Abstracts and sbstracting services",

Cards issued by the National Advisory Committee for
Aeronautics (U.S.) and the aeronautical sections of the Ministry
of Supply (England) will be discussed here in detail and samples
shown., Following this, available sample cards from other organigations
in the field of aeronautics will be reproduced with some annotations.
Cards issued by general egencies such as the Armed Services Technical
Informstion Agency (U.S.) and tho Defence Hesearch Board (Canada) will
not be discussed although a proportion of their cards deal with

aeronautical reports. The Fairchild Corpe. card reproduced, although

1 Kennedy, op. cit. The practice of issuing catalogue cards with
research reports. p.be.
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prepared by fairchild, was printed and distributed by ASTIA. Finally,
the Library of Congress card service will be discussed with regard to

aercnautics.

Cards issued by the HNational Advisory Committee for
Aeronautics (U.5.)

The name of the National Advisory Committee for Aeronautics

(NACA) was changed in 1958 to National Aeronautics and Space
Administration (NASA). There is no reason to believe that this change
will have an effect on that organisation's policles with regard to
printed cards. NACA were pioneers in the field of printed cards.
In one of his monographs, Kennedy discussed the Library of Congress
and Wilson cards and goes on to say:?

For aeronautics, however, it remained for the U.S. National

Advisory Commitiee for Aercnautics to introduce in the autumn

of 1947 a significantly different type of card service, that of

supplying sets of index cards in the reports.,.Here was a new

answer to the problem of establishing precise indexes to

valuable documents quickly...l
For subject analysis purposes, these carry abstracts, NACA
classification numbers and subject headings, The abatracts are
rather long; they usually vary between 50 and 150 words. The
longer abstracts are continued at the back of the.cards. These
abstracts are descriptive, The classiflcation numbers are from

the ACA's own classification system which is studied in Chapter V

®Classification Schemes®t,

1 Kennedy, op. cit. Catalogue cards issued with research
reportsa Pelie
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Wide distribution of the NACA printed cards has had a ourious
effact on the catalogues of many aercnautlical libraries, especially
in the United States and Canada., On one hand, most of these libraries
have alphabetical cataloguesy on the other hand, they receive the
NACA cards that are designed for use as a separate catalogue classified
according to the NACA system., As a result, in many aeronautical
libraries receiving NACA cards and reportsy, two catalogues are to
be found: a general alphabetical catalogue for all publications
except HACA's and a second catalogue (classified) for NACA publications.
(Quastion No. 11 "Do you have a separate classifisd catalogue for
NACA cards) this figure including some overseas libraries that have
a classified catalogue for the bulk of their collection. This is
somewhat detrimental in that it slows down searches, users having te

look in two catalogues.

There is also a psychological disadvantage in having both
an alphabetical and a classified catalogue in the same library. It
has been found at Canadair Ltd (Canada) that some searchers have a
tendency to use only the general alphabetical catalogue when they
are in a hurry and tc use both catalogues only when they have plenty

of time.

Some libraries have had the time and courage to assign
thelr own subject headings or classification numbers to NACA cards
and to merge these cards into their general catalogue, The libraries

of the National Aeronautical Establishment (Canada) and of two
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American airceraft manufacturers have reported doing so.

Cards issued by the inietry of Supply (England)

Heports published by ihe following aeronautical sections of
the Ministry of Supply are accompanied by setg of printed cards:
Aeronautical Hesearch Council, Hational Jas Turbine Zstablishment,
Royal Adrcraft Hstablistment. The Marine and Experimental
Establishment also deales to a certain extent with aeronautics and
prints cards with its reports. The Royal Aircraft Lstablishment

was one of the nioneers of the printed card for aeronautical revorts.

These cards contain full bibliographic information and abstracts
gimilar in length and intent to those on NACA cards. No subject headings
are given, but UDC numbers are listed. Those of the RAE also bear
NACA classification numbers. For libraries having an slphabetical
catalogue, these classificaticn numbers can be decoded and found of

some use in determining the true subject matter of a publication.

Cards issued by other aeronautical organizations

Reproductions of cards for which samples were avallable are
given as figure §-19. The reader will note that, as could be expeéted,
Europeen «ards usually bear classification numbers while North American

cards ‘ave been given subject headings,




L5

Cards issued by the Library of Congress

Unlike the cards examined until now, IC cards are published
in all fields, are not received automatically with a publication
and are for books rather than reporis. These cards may be valuable
especially to an aeronautical library that has a large book collection

and that uses the ILC or Dewey classification systems,

The LC subject headings given to books on aeronautics on
LC cards are sometimes too broad to fit readily in the alphabetical
catalogue of an aeronautical library. Aeronautical libraries may
also request the LC to send them automatically one card for each

aeronautical publication processed by the IC.
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NACA TN 4302

National Advisory Committee for Aeronautics.
ANALYTICAL AND EXPERIMENTAL INVESTIGA-
TION OF AERODYNAMIC FORCES AND MOMENTS
ON LOW-ASPECT-RATIO WINGS UNDERGOING
FLAPPING OSCILLATIONS. Donald S. Woolston,
Sherman A. Clevenson, and Sumner A. Leadbetter,
August 1958. 25p. diagrs., tab. (NACA TN 4302)

Forces and moments associated with {lapping oacil-
lations of finite wings at low speeds are conasidered.
A comparison of theoretical results, based on lifting-
surface theory, and experimental results is made for
a rectangular wing of aspect ratio 2. Calculated re-
sults are also given for three tapered wings of aspect
ratio 3 with varying amounts of sweepback.

Copies obtainable from NACA, Washington

8.

I;
I

Flow, Subsonic
(1.1.2: 1)
Wings, Complete -
Aspect Ratio
g (1.2.2.2.2)
Damping Derivatives -
Stability (1-8:1.2:8)
Aeroelasticity (1.9)
Loads - Aeroelasticity
(4.1.1.5)
Vibration and Flutter
(4.2)
Woolsaton, Donald S.
Clevenson, Sherman A.

Ill. Leadbetter, Sumner A.
IV. NACA TN 4302

~RAGR

Figure 5.
Committee for Aeronautics (U.S.).

Example of printed card issued by the National Advisory




INCLASSIFIED

Royal Alrersft Est. Technical Note No. Aero.2503 533.6.013,12 :
1957.4 533.6.015,2
Lean, D. and Eaton, R. of RAE Bedford

1.8I5I1

THE INFLUENCE OF DRAG CHARACTERISTICS ON THE CHOICE OF
LANDING APPROACH SPEEDS,

A study has been made of the lift—drag characteristics of 19 Jet air
craft which have minimum comfortable approach alrspeeds that are fairly
well established. On asbout half these aircraft, drag effects, which
determine speed stabllity, were stated to limit the approach alrspeeds,
though there was naturally some lack of unanimity as to the level of the
effect which could be classed as tolerable, Limiting values of speed
stability are proposed for the three types of landing approach used for
carrier, airfield and instrument landings. The speeds corresponding to
these stabfility levels are in fair agreement with those actually used,
aeven for those alrcralt whose approach speeds were not primerily limited
by drag effects. It ls considered drag effects must be taken Into

UNCLAGo(FIED P, T, 0.

Fipure 6, Example of printed card issued by the Royal Aireraft
Establishment (England) .



Natlonal Gas Turbine Est. Hemo. Nc. M.259 539,319
195641
Glenny, E. and Home, P. W, H.

-TRANSIENT THERMAL BTREASEE IN BRITTLE CIRCULAR CTLINDERS

A nmathod of calculating the trensient thermsl stresses produced in
brittle ciroular aylindsrs by rapid cooling has been developad. The
validity of the theory has baen tested by experiment, using high-alumina
cylinders of varying dlameter and a flujdised bed as the cooling medium.
The preliminary tests show that the theory 13 substantially correctl,
Further experiments are necessary to datermine whethaer the theory can De
used Lo predict the tharmal shock beshaviour of brittla circular cylinders
in a varifety of mecerials,

Figure 7. Example of printed card issued by the National Gas
Turbine Establishment (England).
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AGARD Report 99 666, 762
North Atlantic Treaty Organisation, Advisory Group
for Aeronautical Research and Development Hern ,29 Zayg2: 3e3che
CERMETS AS POTENTIAL MATERIALS FOR HIGH-TEMPERATURE
SERVICE

0.A. Sandven.

1457,

24 pages, Iincl. 15 Figs., 9 Refs.,

A review is given of the chemical, physical and
mechanical properties of the most important and
promising Hard Metals and Cermet systems, with
special attention to the creep resistance and
ductility.

Some experimental results on the system NbC-TiC Ni
are reported.

Presented at the Fifth Meeting of °* Structures
and Materials Peanel, held from 24t! Tth April
1957, in Oslo, Norway

Figure 8, Example of printed card issued by the Advisory Group for
Aeronautical Research and Development of NATO,
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|
|
NAE LR-184 3 INCLASSIFIED
Nationa| Asronautical Establishment, Canada. (

|

TURBOJET CYCLE ANALYSIS: THE EFFECTS OF LIQUID Fuel infection, Cas turbine

1
INJECTION AT SEVERAL POINTS IN THE CYCLE. | 2. Combustion Gas turbine
E P Cockahmtt. April i956. 25 p. + 8 figs 3. Gas turbines - Thrust
(iab Rept R-184) I boosting

|

1 Cockshutt, E. P

.

1

NAFE LR-164

The eftecta of injecting an evaporating liquid into the gas stream

in a turbojel engine are calculated for liguid injection both up-
stream and downstream of the turbine. The response of the peak
cycle temperature, engine fuel {low, taflpipe pressure groae
thrust and turbine pressure ratio, to the lguwud Injection are
presented for a range of liquid latent heats and gas Mach numbere. |
It i~ ahown that pre-turbine injection, unlike tailpipe injection |
automatically requires that the engine be overheated when cpera'.mg‘
with a ‘ixed propelling nozzle |

Figure 9. Example of printed card issued by the National Aeronautical
Establishment (Canada) .



osis 58/16013 UNCLASSIFIED J

Air Force{Us) Office of Scientific Research, AFOSR-TR-57-8, Part 2,
THE INFLUENCE OF PROFILE THICKMESS ON RING AIRFOILS IN STEADY
INCOMPRESSIBLE FLOW, by J. Meissinger. Jan. 1957.(Cantract AF6)
(514)-005 with Air Research and Develepment Coamand, European Office)
43p. 7 figs 6 tabs 6 refs.
In order to produce profile thickness for ring airfoils contrary
to two—dimensional theory — not enly a source distribution is
needed , but also a vortex dintribution. This vortex distribution
is determined by an integral equation the kernel of which has been
tabulated.The axial velocity at a cylinder covered with sources
and vortices in such a way as to produce ring airfoils is given
in a form suitable for practical computation .

). Flow, Incompressible. 2. Aerofoils. i. Meissinger, J. ii.
Contract AFGI{514)-905,

GER

Figure 10. Example of printed card issued by the Directorate of
Scientific Information Services (Canada).

g1
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UTIA REPORT NO, 45
Irstitute of Aerophysics, Unlversity of Teronto V

Heat Transfer in a Laminar Boundary Layer at Mach 2. 5 From a Surface Having a
Temperature Distribution

B. N. Pridmore-Brown February, 1857, 19 pp., 42 fige. ,
1. Boundary Layers, Laminar 2, Heat Transfer
3, Aerodynamic Heating 4. Supersonic Flow

I. Pridmore-Brown, B.N, II UTIA Report No, 45

Heat transfer measurements were made on the outer surface of a hollow cylinder
with sharp leading edge at a Mach number of 2. 5. The surface of the model waa
divided into half inch segments, the temperasture of which could be controlled and
measured individually. Heat transfer results for various surface temperature
digtributions were compared with the theory of Chapman and Rubesin and were found
to be up to 100% higher than their paper would predict (Ref, 1). Good agreement was
found with the results obtgined by Slack on a ccoled flat plate (Ref. 3). Boundary

layer pitot traveraes were made with a rec ar mouthed probe. The increase in
boundary layer thickness due to heat tranafer from the model to the flow was found to
be greater that predicted by theory.

A temperature recovery factor of "7 was cbtained for the [irst element in
good agreement with other flat plate r~

Copies chiainable from: Institute of Aerophysics, Unlvensity of Toronte, Taronte 5, Ontario

Figure 11. Example of printed card issued by the Institute of
Aerophysics, University of Toronto (Canada).



U. 8. Hawvel Schocl of Aviation Medicine 0 Beptember 1953
Project Mumber B 001 057.16,05
Readability of NavCad Belectlon Tests,

Robert ¥, Lockman, U, S. Haval School of Aviation Medicips,
Fensacola, Florida.

3 prs 1 tabls UNCLASBIFIED

' This investigation concerned tha readabllity of psychological
tests usad for selection and experimental purposes with Nawal Aviation
Cadets. Thirteen tests wvere analyrzed with a modified Plesch readability
formula. The reslability of the test directions, instructions, and items
vas computed separstaly, It was found that all but ome of these tests,
vhich is infrequently used, vere st suitable lavels of realding ease for
tha ranges of cadet reading ability,

1. Readability 2. Tests and messuremsnts. 3. Balection,

I. Lockman, Robert F.

Figure 12. FExample of printed card issued by the Naval School
of Aviation Medicine (U.S.).
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AD- 32 571 Acnas o Wo.

Fairchidd Afreprafl Div., Fairchld Engine and Alr-
plane Corp., Hagerstown, Mo
FUSELAGE BIDEWALL VIBRATION SURVEY C-116-F
AND C-118-G. PART II, by C. Vickery and
E Srsub. 15 Oct 83, declassified 15 June 54, 233p
i, (liue. mbiss (Engineering rept. no. R110-319)
Unclassified report

The effeciivemesa tx shown of various sages of rein
fercemant s reducing the aeverity of sidewall vibra-
thons exciied oy runring of the right engine. A descrip-
tion of mch of the 5 test cowfigurations i= given The
ribrational responses of the I different test configura-
thons (types of reinforcements) were studied by means
o strein gages, and the reeulls are presenied in
chmrts. 3ound and presaurc level measuremasnts for the
C-119-G. C-119-F, and C-119-C airplanes are pre-
senied {or & compmrison of the 3 test airplanes. The
right sldewall of the U-119-G alrplane waa vibrated by
ground operation of the rignl sngine The propeller tip

{over) |

L AT

1. Tuselages--Vibration
i. Vickery, C

I, &raub, E.

I Title C-113¢C

DISTRIBUTION. Copiss cblninabing
from ASTIA-DSC
1’31

m.cro-card available

MG BOACES MOMHCH BWOMATON AT
el ASIE D

figure 13,

Example of printed card issued by

Technical Information Agency (U.S.).

the Armed Services
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Garbell Aeronautical Series No, 8 Aerodynamics

OPTIMUM CLIMBING TECHNIQUES [Aircraft Perfor-

FOR HIGH-PERFORMANCE AIRCRAFT ¢

Maurice A, Garbell 1953 Garbell, M, A,
Garbell Aero-

69 pp. 28 figs. 5 refs. (G.A.S.No,8)

Newly developed optimum climbing tech-
niques for any type of high-performance
aircraft to accomplish the following
three objectives:

(1) Minimum time to climb;

2) Minimum distance (steepest slope);

3) Minimum fuel consumed in climb,

For each objective, two optimal tech-
niques are developed:

(Over)

nautical Series

Figure 14, Example of printed card issued by the Garbell Research
Foundation (U,S,).
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3f4b

L’EQUIPEMENT ELECTRIQUE DU BRISTOL « BRITANNIA »
par H. LANOY

|. — Schémas de principe de la production et de la régulation des courants

DOCAERO no 52 (16 p., 15 fig, 6 réf.)  Seplembre 1058

Besoing électriques de Pappareil et moyens de génération du eourant. Sechéma
de production de énergie clectrique.

Alternateurs @ partie électrigne; refroidissement ; puissanes maximuam,

Circuits de production du courant, RRégulation de ja buasse tension 28 V et de
Ia moyenne rension 112 Vo Limiteurs de courant. Répartition de la charge. Appareils
transformatenrs-redresseurs

Figure 15. Example of printed card issued by the Service de Documentation
et d'Information Technique de 1'Aeronautique (France).
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ONERA - NT o 18,

Office Natioaal d'Etudes et de Recherches Aéronaw- 1. Flucter. 3c2cl
tiques. 2, Aubages. Jedc?
ETUDE PRELININAIRE SUR LE FLUTTER DES L Meller A.G
AUBES DE COMPRESSEUR. A.G. Meller. Décembre IL ONERA- NT I8

1933. 33 p. 9 fig.

Pour expliquer un phésoméne d'enrechoquement des
subes d'un compresseur par des vibrations aérody-
namiques suto-excitées, on a essayé de transposer la
méthode de Kisenzm su cas d'une grille d'subes,
infinie et rectiligne, dont les profils sont assimi-
lables A des segments de dmite.

On donne les formules analytiques des forces aéro-
dynamiques instationnaires pour us mouvement
quelconque (flexion ou torsion) en régime incompres- $

sible.

Figure 16, Example of printed card issued by the Office National
d'Etudes et de Recherches Aeronautiques (France).




Figure 17.

B e e
i

ccl:s K 1%v0 (171)
UGt 629,132,21(43)
Trofwoord(en):

VENTRY, More About German A{rships,
feroplane, 95, (0ct,17,1958), No,2453, blz,595-506,
2 fign,

In this articlte a description {s given cf the Trumpf

afrship, built under Goodyear license, first flinht
on July 17,1958,

TOCK

Example of printed card issued by the Nationaal

Luchtvaartlaboratorium (Holland).

bR A e — s —— o — s W W ey
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C.ClL. Class. G042: C6-4
Whd, Repori M 169
Naticnal Asronsutical Research Imstitute, lHolland.

RESBEARCH ON CUMULATIVE DAMAGE IN FATIGUE OF RIVETED
ALUMINUM ALLOY JOINTS.

J. Schijve and F. A. Jaeobs. Jan, 1956, 53 pages, 39 figures, 4 tables, 47 refs.

Two-step tests and interval tests were performed on 24 8T Alelad riveted
lap joints to study the eumulation of fatigue damage in this type of joint
and to verify the limear cumulative damage rule.

Available data on light alloy specimens are reviewed and ecompared with
the results of the present investigation, It is tried to establish some general
trends of the cumulstive damage phemomenon. Some proposed cumulative
damage rules mre discussed with respect to the experimental resukis and
general aeeepted features of the *-tigue phenomenon. Some remarks are
made on the life estimation of . res under service loadimg. Proposals
for further investigntion are mao

Example of printed card issued by the Nationaal

Luchtvazrtlaboratorium (Holland).




FFA REPORT 61 533,069,048, 3
The Aeronautical Research Institute of Sweden 533.6.011,5
DOWNWASH BEHIND WINGS AT SUPERSONIC SPEEDS,

A SIMPLIFIED METHOD FOR CALCULATION AND EXPERI-
MENTAL RESULTS FOR WINGS WITH SMALL ASPECT RATIO

Willi Jacobs

52 p., 37 fig., 16ref. (May 1955)

A simplified method is developed for calculating the downwash behind
straight wings with supersonic velocity. For this method a vortex sys-
tem is assumed consisting of a single bounded vortex and of the free vor-
tices lying in the horizontal plane, The circulation distribution along the
span iy then approximated by a polynom for the terms of which the down-
wash field behind the wing is calculated and graphically recorded. The
terms of the polynom have such a form that nearly all lift~-distributions
of practical interest can be approximated with good accuracy, A com-
parison of the simplified method w* ~xact calculations shows very good
agreement,

{over)

Figure 19. Example of printed card issued by the Aeronautical
Research Institute of Sweden.



CHAPTER III
SUBJECT HEADING LISTS

The questionnaire revealed the following use of commercéislly
availeble lists of subject headings: (questions No. 19 to 24)

Libreries
using

Library of Congress. OSubject headings used in the
dictionary catalogs of the Library of CongresSeeessssseld

Library of Congress. Technical Information Division,
List of Gdbject headingl....--...........u..o.a.-......la

Sears list of SubJEGt heading.ion'-oovocovouoolho-oooaoﬁloo 2

' Special Libraries AssociatiqQn.Subject headings for
asronautical enginsering 1ibraricBessessscsesvasoccssesld

. Special Libraries Association.Aviation subject
headings, 4 concise liBtesesssssosessssesasnovsnssnsseell

Liste des vedettes-matliere de BibliOQOQnoanIooov--nlcﬁc;cvo 0

OtherBececsssnseosssssscsassasscsanveossssncasanssassosssobenrs 2

TOTAL 70

Many libraries use more than one list. In fact, these
70 lists are used in oniy 32 libraries of which 29 have alphabetical
catalogues. One can wonder why only 29 of the 4O libraries having
alphabetical catalogues are using commercially available lists of
subject headings. Although this was not queried in the questionnaire,
reasons for not using available lists of subject headings are
probably the following: the lists specialised in aeronautics are

not up=-to-dates some lists are out=of=printj the‘existenoo of some
61 '
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list May be unknown to some librarians; some librarians prefer

to make up their own subject headinge; aome librarians may have
discarded the lists after building up a large and up-to-date subject
authority file. Incidentally, to question No. 25 ®"Do you maintain
a subject authority file?" 31 libfariee answered affirmatively. 20

of these are in North America and 1l oversesas,.
1) SPECIALIZED LISTS OF SUBJECT HEADINGS:

Lista of subject headings especially compiled for the
aeronautical librarian will now be discussed individually. The
reader will note that all but one of these list® have been designed
in the United States. This is not surprilsing considering the lack
of popularity of the alphabetical cataloguq ip.taghnieal libraries

overseas,

Special libraries- Association, Subject head%ggp for aeronautical
eugineering libraries. New York. 19L9. 5P

As shown on the ?revious page, this is the most populear
of the specialized lists., AS its title implies, it is intended as
a tool for indexing engineering literature. It is the joint result
of the efforts of major American seronautical librarians, such as
those of the Pacific Aeronautical Library, the Institute of the
Aomonautiéal Sciences, Lockheed, Air University, Boeing, Engineering
Societies Library, Air Material Command, etc. Asva result, it is well
done and is the most usable and the 08t popular of the specialised

lists, However, being now ten years old, it is becoming more and
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more incomplete with the growth of its subject field, Some of 1ts
headings such as "alrplanes, pursuit® are now obsolete while recently
developed terminology such as "toss bombing® is obviously not included,
This list contains nearly 10,000 subject headings. The majority of
these headings are of the inverted t;pe with "see" references from
the direct to the inverted form, as in "slotted flaps® see "flaps,
slotted®, Thé whole list is abundantly cross~referenced with both
sge™® and "see also” references. The following excerpt will givae an
idea of the scops and format of this lists
Fatigus in metals see also Testing equipment; also subdivision
Fatigue under specific metals and paris, e.g., Aluminum
alloys-~ifatiguej Rivets-~Fatigue
x Matals-~Fatigue
xx Hetallography; Strains and stresses

Fatigue in plastics
x Plasticge~Fatigue

Feathering of propellers ses Propellers--Feathering
Federal control sse Government control

Feeder alr lines see Air Lines, Feeder

Felt see Fabrics

Ferrous metals see Metals, Ferrcus

Farrying
x Airplanes--Ferrying

Fiberglas see also PFlastics, Laminated
x Valinite
xx Glass fibersj Insulating materials
Example under Plastics, Laminated

Fibers see also Fabrics; Textile fibers
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Field of tire
x Adrplanwe, Hilitarye-Fleld of fire
XX Arsamentg CGannery
Pield of view
X Cabinse-Visibility
xx Vieibility ’
Fighter airplanos aes Alrplanes, Pursult
In the above "x¥ stencs for a "rofer from" in the form of a "gsee®
reference, while "xx" stands for a "refer from" in the form of a

“sea also® reference,

This list is not strictly limlted to aerunautics, but it
deals with rost subjeets on which publications ray be found in an
saronautical library, such as plastics, netallurgy, ecwnnicauor.w,
etcs A paragraph from the preface of that llot is quoted here as
offering a good set of ariteria for compiling anmy specialized liat
of subject headings: *

What 18 the most frequent way in which this term is given in the
various lists and indexes?

Is this an old Library of Congress term wiich has been handed
dosn through varous indexes without being adapted to prosent
usage of the term in modern technical libraries?

Is the form of this particular term consistsnt with sinilar
subjecte in other rartes of the 1listl.e.

Is there & spsoial esronauiic noaning tu the tern whioh should
be retained and a now terwm used for the noneaeronaatical subject?

Is thers onough interest in various litraries in this gibjent

1 Speciel Libraries.Associatiqn. 5ubject headings for asrcnautioal
engineering libraries. liew York, 19h9. Introdustion p.iv-v,
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to warrant a more detalled breakdown?

How is this subject usually referred tc in current technical
literature?...

Special Librarjes.Association.Aviation subject hsadings, a
concige list for ecivil aviation libraries or collections.
Wew York, 19L5. 50p.

While the larger list studied on the previous pages wWas
intended primarily as a tool for indexing aeronautical engineering
publications, the present list is designed for indexing commercial
aviation literature. As stated in the introductions

The purpose of this list is to provide a tool for the guidance

of librarians and others whose responsibility it is to make
aviation llteratsre available to the general public... It is
hoped that the list, as arranged, will serve adequately cataloguers,
file clerks, indexers, research workers and writers in organlsing
thelr books or file material., Consideration wes given to the
needs of air carriers, airport executives, state and local
eeronautical agenciea, flight schools, aviation writers, public
and university libraries with special aviation collegtlons, and
school and training personnel interested in the air age education
program,

This list is much smaller than the one examined before. It is broader
and lesa technical While dealing with the large SLA lisi, we have
quoted the subject headings from "fatigue in metals® to "fighter
airplanes®, Using the same example for the present list, we finds

Faeder airlines
Adapt same subheads as given under Airlinea

FIDO. See Fog, Intensive dispersal of

Field of view
See also Cabins « Visibility
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Randers-Pehrson, N.H. and Rensirom,A.G. Subject headings

for the aeronautical index. Washington, lLibrary of Congress,
1940, 106pe. (Issued in cooperation with the Institute of the
Aeronautical Sciences)

This list had no ''vote" among the answers to the questionnaire
and, being obsolets, is noted here only for iis academic interest. It
was quite good and probably the best in 1940. It was dune according
to regular l:brary methods and was well cross-indexed. However, the
newer (19L49) lists published by the Special Libraries Association
have replaged ii,.

Institute of the Aeronautical Sciences. Aeronautical subject

headings, combined ATI, SAXS, SLA and others. New fork, 1949
8 v. lLoose~leaf.

Although no library reported using it, this list 1s am recent
as the two SLA lists previously discussed. However, it is much larger,
being a combination of many indexes (ATI stands for "Air technical
Index" and SAIS stands for "Standard asronautical indexing system"™ )
It is the alphabetical arrangement of the Standard aeronautical indexing
s-atem of classification‘l and has probably been used excliusively as
a "key"™ in libraries classifying their publications according to that

system,

1. For a description of the Siandard aeronautical indexing system,
888 p. 93,
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Nationaal Luchtvaartlaboratorium. IList of subject headings
used by the Committee for the Classification of Aeronautical

Iiterature., Amsterdem, 19.7.

In reply to the writer's questionnaire, the Nationaal
Luchtvaartlaboratorium themselves mentioned using this list,
Although only the Nationaal Luchtvaartlaboratorium (National Aeronautical
Institute of Holland) indicated using this list, it is probable that
it is used in the Dutch aeronautical libraries using the "CCL"
aeronautical classification écheme as a "key" to that systenm.

MoDonnell Aireraft Corporation. Subject headings used in

the McDonnell Aircraft Corporation Engineering Library.
St. Louis, 1949, 137p.

This is not a commercially avallable list of subject headings,

In fact, it was designed as a portable, book-form subject authority
file, Quoting from the introductioni

This...list of subject headings used in the McDonnell Alrcraft

Corporation Engineering Library, is furnished to each member

of the library'!s staff whose work includes the indexing of data.

Without this list, there would be no uniformity of subject

headings used in the card catalog.
This 1.8t was apparently needed because the duty of assigning subject
headings was given to various individuals scattered within the firm,

hence the following warning in the introduction:

1 For a description of the CCL (Commitiee for the Clagssification
of Aeronautical Literature) classification scheme, ses p. 95.
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New headings may not be used unless coordinated with and
approved by the member of the library's staff who is responsible
for the subject heading list. 1
Although this is a locally devised list of headings, it is a large
list (over 6,500 headings) and much thought has obviously gone into
its compilation. The treatment of areas of interest to the firm and
of engines, missiles and aerodynamics, among others, is particularly
thoroughs In the following example, the reader will note the use of
inverted subject headings and the fine breakdown of the major headingss
DRAG -~ MEASUREMENTS

DRAG « TEMPERATURE EFFECTS
DRAG, AERODYNAMIC

DRAG, AERODYNAMIC ~ AILERONS
DRAG, AERODYNAMIC = ARMAMENT
DRAG, AERODYNAMIC - ENGINES

DRAG, AERODYNAMIC - PUSELAGES
DRAG, AERUDYNAMIC - INDUCED

DRAG, AERODYNAMIC - LANDING (hiAR
DRAG, AERODYNAMIC - NACELLYS
DRAG, AERODYNAMIC - PROFILE

DRAG, AERODYNAMIC - PROTUBERANCES
DRAG, AERODYNAMIC - RADIATORS, INLETS AND DUCTS
DRAG, AERODYNAMIC - SKIN FRICTION
DRAG, AERODTNAMIC ~ TURRZTS

DRAG, ABRODYNAMIC - WIN.SIIELLS
DRAG, PARASITE

DRAG, WAVE

DRA3, LINK

DRIFT

DRIFT INLICATORS - SEE INDICATORS, DRIFT
DHIFT METERS

DRILLING

DRILLS

DRIVES

DRO? TESTS
DROP TESTS, ARRODYNAMIC
DRYERS

1 Introduction p.i.
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DUCTED “HU.:LLER ENGINES - SEE ENGINES, LUCTED PROPELLIR
DUCTILITY

DUCTS

LUCTS, AIR

TUCTS, ENAINE
DUCTS, FLUSH
DUCTS, FUSELAGE
LUCTS, RALLATOR
NUCTS, HECTANGULAR
LHCTS, VING

14 PLEXERS
DUPLICATORS
DURAT.UMIHUM

2) QFHFHAL 11578 OF SURJECT KEADINOS?

After examining the specialized lists used in aeronmutical
libraries, we shall new exanine the genoral Yall knowledye" lisis
used in these .ibrariea.
UeBs Library of Congrese. 5Subject headings used in the
dict;onar¥'catnloga of the Library of Congresag oth ed. Washington,
*

As we have seen before, this liet was the most popular in
the libraries surveyed. It even rauked in po.ularity aboves the
specialized acronauticel lisis of headings. This is & very detalled
list. Ite 1357 pages wmust contain over 100,000 headings and crose-
references. This axtsnsivunea&.cnnbinad wit:: the fact that it is
brought up-toedate pericdically, make 1t the catstanding ligt of
headings, at least anung thoee that are in the Snglish langunge and
are unapecialiged. Thie liot iies in neatly with the Library of
Congress class. ficaticn syaten, as Llbrary of Congrees
classification numbars are jiven coposite most headinge, This would

fulfill the same time saving role as the Dewsy numbers listed
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oppoaite headings in "Sears list of subject headinga™. HMonthly and
yearly supplements are published between complete reeditions. In
keeping with the detailled breakdown of aeronautical subjects to be
found in the Library of Congress Classification System, this list
has an extensive coverage of that field. Literally thousands of
headlngs and cross-references are to be found under the subjects
aerial, aerodynamice, aerofoils, aeronautical, aeroplanes, air
navigation, etc, The breakdown of the subject "Aerodynamica" is
given here as an example of the detailed treatment of a small field
of asronautics, All "refer from" references have been omitted.

Aerodynamic control of aeroplanes. See Aeroplanes - Control
surfaces
Aervdynanic forces. See Aerodynamic loadj Drag (Aerodynamics);

Lift (Aerodynamics)
AERODYNAMIC LOAD (TL5TL.P7)

sa Drag (Aerodynamics)

Lift (Aerodynemics)
AEHODYNAMIC MEASUREMENTS (TL573)
Aerodynamical laboratories,.. See Aeronautical laboratories
AERODINAMICS (QA930; TLS70-57L)

sa Aerodynamic load

Aerodynamics, transonie

Aerconautics

Aerostatics

Automobiles = aerodynamics

Blades

Body of revolution

Boundary laver

Cascades (Fluid dynamics)

Downwash (Aerodynamics)

Drag (Aerodynamics)

Fflutter (Aerodynamics)

Gae flow

Lift (Aerodynamics)

Mach numbeyr

Magnue effect

Reynolds number

fRolling (Aerodynamics)

Stability of aeroplanes

Stability of helicopters

Stability of rockets

Stalling (Aerodynamics)
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Turbulence

Vortex motion

Wind tunnels

also subdivision Aerodynamics under subject, e.g. Compressors

Aerodynamics
Aerodynamics, subsonic. See Aerovdynamics
AERODYNAIIICS, SUPERSONIC (QA930; TL570-57L)

g8 Shock waves

Supersonic compressors

Supersonic nozzles
ABRODYHANICS, TRANSONIC
Aerodynamics of supersonic flight. See Aerodynamics, supersonic
herodynamics of transonic flight. OSee Aerodynamics, transonic

Of note is the use of direct subject headings whengver possible,
Oddly enough, some obsolete (in the U.S.) terms are preferred in
this list. Examples are "aeroplane" which is preferred to "airplane®
and "aerofoil™ which is preferred to "airfoil®,
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