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The purpose of this study is twofold:
to guide the stuthe use of a technical library and to impart to him
sorne appreciation for the complexity and scope of technical

thit

in

literature.

The plan of study is as follows: introduction and aisoussion of manuals on the use of libraries; how to use a tech-

nical library,

facilities

as illustrated by a survey of the services and
of the in,ineering and Technology Reference k.00m in

Col1ee Librar; a discussion of the general
literature in technology; the literature of specific fieids of
engineering; the value of library research in technical subjects.
the Oregon State

ihis paper essays onlj to give suggestions or to point
work in a
the way to the prospective student doing
technical
Every effort has been made to emphasize
those phases of the literature which seemed to be most irrito the student.
portant or most

library.

research

useful

The proper use of a technical lihrar presupposes a knowledge of Its facilities, familiarity with library research
procedures, and an appreciation for the scope of the literaThese desiderata nìa' be acquired
ture in each subject field.
through the studi of a typical collection such as the Erigineering and Technology Reference Room of the Oregon State College Library.

Illustrations of the scope and characteristics of engiin general are divided into three groups:
neering
general reference works, periodicals, and the patent litera-

literature

ture.

The subject matter in the Engineering and Technology Ref(1)
erence Room is further divided into these specific groups:
(2) Civil Engineering.
Chemical Engineering.
(3) Electrical
Engineering. (4) Industrial Arts, including Industrial Adminechanical Engineer(5)
istration and Industrial Education.
(6) Mining and Îetallurgical Engineering.
ing.
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The point Is made that the student is usually aware of the
obvious need for a careful study of the literature in his field
before proceeding with an investigation, but frequent1 he errs
in ascertaining what has been published b
other workers. He
may be confused by the coxaplexitr of scientific literature, or
not be aware of all the sources of information or types
he n
of publications.

The technical library is the focal point Cor technological studies in the college. All interests meet in this clearinhouse for information and all are reflected in the resulting
position of the library as an intermediary between these overlappin, and conflicting influences.
The salient role therefore of the technical library in
research is to prevent duplication of effort and to avoid waste
of time, money, and energy on the part of those engaged in
orißinal investigations in technology.
A manual on the use of a technical library should, thereserve to alleviate the difficulties of library research
as well as to promote the education of engineers and technologists, by imparting to them an appreciation for the scope and
significance of the literature of technology.
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PART

I

INTRODUCTION

TI

USE OF A TECiINICAL LIBRARY
IN TRODUC TI ON

The purpose of this study is twofold:

to guide the

student in the use of a technical library and to impart
to him some appreciation for the complexity and scope of

technical literature.
The plan of study is as follows:

discussion of
a

introduction and

manuals on the use of libraries; how to use

technical library, as illustrated by a survey of the

services and facilities of the Engineering and Technology

Reference Room in the Oregon State College Library; a
discussion of the general literature in technology; the
literature of specific fields of engineering; the value
of library research in technical subjects.

Due to the vast scope of technical literature it
does not seem feasible to attempt an exhaustive or definitive study.

This paper essays only to give suggestions or

to point the way to the prospective

work in a technical library.

student doing research

Every effort has been made

to emphasize those phases of the literature which seemed
to be most important or most useful

the individual can

only

to the student.

If

begin to grasp the significance

and recognize the scope of technical literature, the study

will have served its purpose.

An appreciation is funda-

mental to acquiring the techniques of library research.

i-i-i

Due to the ever increasin
inateriJ. beinß made available,

more and more

colex

rapid expansion.

quantity of printed.
libraries have developed

oranizations to cope with this

Some libraries have found it helpful

to attempt to smooth the path of the perplexed patron

by providing a guide on the use of the library.

Also,

instruction has been offered by means of classes tauiit
by a librarian or the teaching staff.

Visual aids such

as motion pictures of library procedures have also been

found useful.
In surveying what has been written in the field of

manuals for library patrons, one is impressed by the fact
that most of these guides are provided to satisfy the

needs of the local library.

There seems to be little

uniform attempt on a national scale to instruct students
in the basic principles of usina libraries effectively.
It is possible that if students were instructed more in

the fundamental theories and less in the exact location of

certain facilities in a given library, they could deal
more effectively with the complex situations which

library research involves.

The titles of a few manuals

on the use of a library are listed here as illustrations
of the type of publications provided in this field:

Books, Libraries and You.

Jessie E. Boyd and others.
New York, Scribners, 1941.

Find It Yourself; a Brief Course in the Use of Books
and Libraries. E.Scripture and 1.R. G-reer. 1927.

iv

Guide for Students in the Use of Books nd Libraries.
Antioch College Library. Yellow Springs, Ohio, 1940.

Guide to the Use of Libraries; a Manual for College and
University Students, 5th ed. Margaret Hutchins,
Alice Johnson, and Margaret Williams. New York,
ff.W.

Vi1son, 1938.

ìd Teacher's MHow to Use the Library; Sold with Test
Naylor, 1938.
Texas,
Antonio,
San
Foster.
Viva
ual.

Introducing the Library.
City,

Iowa.

Iowa University Library, Iowa

1939.

Library Key; an Aid. in Using Books and Libraries, with
Questions for Review and Practice. Zaidee Brown.
New York, :a.w. Wilson, 1936.
Teaching the Use of Books and Libraries; a Manual for
M. Ingles and A.C. McCage.
Teachers and Librarians.
1930.
Wilson,
New York, h.W.

Using Books and Libraries (A revision of the author's
Boks and Libraries, originally written for the
freshman course in library use at Louisiana State
E.V. Aldrich. New York, PrenticeUniversity).
Hall, 1940.

An excellent example of a manual for a technical library is Byron A. Soul&s Library Guide for the Chemist.

Unfortunately this type of book seems to be rather rare.
This would indicate the need for more guides to the use of

technical libraries.

PART

TI

II

USE OF A TECHNICAL LIBRARY

TEE USE OF A TECHNICAL LIBRARY

Illustrated by a survey of the resources and services
of the Engineering and Technology Reference Room in the
Oregon State College Library.
The proper use of a technical library presupposes a

knowledge of its facilities, familiarity with library re-

search procedures, and an appreciation for the scope of
These desiderata

the literature in each subject field.

may be acquired through the study of

a

typical collection

such as the Engineering and Tecbnologj Reference Room of
the Oregon State College Library.

The Oregon State College Library
The Oregon State College Library is organized for the

purpose of assisting in the educational program of the College by making printed material available for student and

faculty use in study and research, by guidance in the use
of library materials, and by imparting to the student an

appreciation for the scope and value of literature in general.

The Library operates to serve the best interests of

the whole College program of instruction and research.

The Library maintains a staff of professionally trained

librarians as well as clerical and student assistants to

carry out the many procedures necessary in making printed
materials of all kinds available to its patrons.

A con-

.

siderable amount of "bookkeeping" is needed to keep track
of some 188,000 volumes now (April 1942)

shelved in the

Complex methods are needed to deal with complex

Library.

All material in the Library must be so catalog-

materials.

ed and shelved that it can be easily found at all times.
To accomplish the above ends,

the work in libraries is

divided into functional groups as follows:
partment:

(i)

Order De-

orders and pays for all library materials and

equipment.

(2)

Catalop; Department:

classifies and catalogs

material, which involves makinß records on cards to be

placed in the public catalog to indicate author, title, and
subjects represented in each piece of printed material.
The Catalog Department also maintains a subject list on
cards of all the books purchased by the institution and

cataloged, whether they are shelved in tue Library or in
the teachinG departments on the campus.

The cards in this

list are arranged in the same order as the books stand on

the shelves,
jects.

so that they

fall in order by classes or sub-

The list is, therefore,

called a "shelf list."

A

shelf list may be converted into a "classed catalog" by
the insertion of Guide cards to indicate
of classes rearesented.

tIie

several groups

(The Engineering Room maintains a

classed catalog of all the cataloged engineering material

both in that collection and in the campus departments.)
(3)

Reference Department:

"interprets the library to the

public" by assisting patrons in the use of the public cat-

4

alog to find material on a given subject, compiles lists of
books on certain topics, and answers questions on the use of
the library as well as on related matters.

Department:

(4)

Circulation

lends (circulates) and shelves the material of

the library collection.

Here records are kept of all books

charged out to patrons.

This department arranges the borrow-

ing of books from other libraries for the use of faculty and

advanced students.
In addition to these traditional functional groups, the

Oregon State College Library has, in accordance with a more
modern program, established reference rooms for two fields:
science and technology.

All reference and circulation work

in these subjects is handled by these divisions in coopera-

tion with the main functional departments.

The EnineerinR and Technoloy Reference Room
as a Part of the Main Library
The above discussion is merely a very general statement of the organization of a library to provide a back-

ground for understanding the use of a technical library,
such as that in the Oregon State College Library.

This

technical collection is, in a limited sense, a college library in miniature.

It is, however, an integral part of

the main Reference Department and of the College Library
as a whole, and it functions in close cooperation with the

other divisions of that library.

As the Engineering and

Technology Reference Room is dependent upon the main Li-
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brary in many ways, it cannot be too strongly emphasized
that patrons must avail themselves of the facilities of the

Science Reference Room, the general Reference collection
(including the Map Room, which houses many maps and charts
or interestto engineers and scientists), and the main Li-

brary in general as well as the Engineering Room in order
to be adequately and efficiently served.

For example,

through the use of the public catalog, engineers can discover a considerable number of books in fields closely re-

lated to enineerin

which are shelved in the main stacks

or in the Science Reference Room.

The Reference Department

maintains in the public catalog room an Information Desk

which serves as a clearinghouse for all questions on the
location of library materials and the use of the library
in general, including the directing of patrons to the var-

ious divisions of the Library.

Available also is the Union

Catalog of the Oregon State System of Higher Education

which lists by author all the books in the libraries of the
several state institutions.

On March

1,

1941,

there were

581,144 volumes, all of which are made available to the
students and faculties of all the institutions.

ring and Tecbnoloy Reference Ro
ection, Facilities and Services

Some 18,000 books and serials are classified in engi-

neering and technology, which is a'bout 10 per cent of the
entire Oregon State College Library collection.

These

7

18,000 books are all shelved in the Technology Room on dopen
shelves"--i.e.,

students are allowed to go right to the

shelves and look at any of the books.

All circulating material is charged out to the studits

from this room and is returned there.
journals, reports,
the room only.

ways available

Magazines, bulletins,

documents, and the like are for use in

As no one may charge these out, they are alfor reference use by the students.

The library staff on duty in the room assist students

in finding material on any technical subject.

Students can

save themselves a good deal of time by asking for help in

finding the material they want.

The librarian can usually

point out how to attack a problem and how to carri it

through with a mininrm of lost energy and time.
a student learns about these procedures,

The more

the less time Is

wasted in groping around for elusive material.
System of classification and arrangement of books.

In

most libraries, books are classified according to subjects,
so that

all books on a given subject will be shelved to-

gether as a group.

Systems of symbols for marking books

have been devised to aid in shelving books in the proper

groups--that is, it is not necessary to decide In which
group a book belongs every time It is returned to the
shelves.

This library used the Dewey decimal system of

classification until it became inadequate for handling the

evergrowing subject fields in science and technology.

Consequently, a few years ago the Library began classifying books according to the Library of Congress system, as
niore

closely suited to its needs.

The reclassification

from the Dewey to the Library of Congress system Is nearing completion in the scientific and teebnical fields.

The

use of two parallel sjstems Is a minor consideration in the

Library, because the basic principles of the two are very
similar.
In the Library of Congress system,

science--q is general science,

Q.A

tIQ,tI

stands for

is mathematics,

physics, QD is chemistry, QK is botany, etc.

"Te'

for technology, which is defined by Webster as,

science (contrasted with pure science.'

C

is

stands

"applied

The following list

shows the subfields of this group:
T

Technology in General

TA

General and Civil

TO

Hydraulic Engineering, Harbors, Hivers, Canals

TD

Sanitary and Municipal Engineering

TE

Roads and Pavements

TF

Railroad Engineering and Operation

TG-

Bridge and Roof Engineering

TB

Building.

TJ

Mechanical Engineering

TK

Electrical Engineering and Industries

TL

Idiotor

n gineering

Fire Prevention and Extinction

Vehicles.

Engine er ing

Automotive and Aeronautical

Mineral Industries

TN

Mining Engineering.

TP

Chemical Engineering and Chemical Technology

TR

Photography

TS

Manufactures of all Kinds, Including Metal,
Paper, Textiles, Lumber, Leather

TT

l-380

TT

390-999

Industrial Arts, Mechanic Trades

Dressmaking, Millinery, Tailoring,

Needlework
TX

Home Economics

Those books classified in T through TP and T3 through
TT 380 are shelved in that order (T, TA, TC,
the Technology Room.

TD,

etc.)

in

Photography and home economics are

shelved in the main Library stacks, as the first is of genthe
eral interest and the second is a large collection for

use of a particular group--the School of Home Economics.

Engineering and technology in the Dewey decimal system
620

of classification include the following' class numbers:

through 629 and 660 through 699, which develop numerically
to the
a logical arrangement of technical subjects similar

other system.
On the left margin of every card appears a group of
ttcall number."
letters and numbers which is termed a

By

book.
means of this number the student may "calli' for the
is
These numbers represent the subject in which the book

edïtion.
classified, the author of the book, and perhaps the
No two books have exactly the same call number, therefore

I1,

the book can be completely indentified by the call number

alone.

The call number is, then, a symbol or an abbrevia-

tion for the author, title, subject, and possibly the edition of the book.

Inasmuch as the Engineering and Technolog

Reference

Room includes a reading room on the first floor and three
stack rooms below it on the

rourxd floor,

it has been found

advisable to shelve on the first floor that naterial which

will be used most.

As periodicals constitute the backbone

of the collection in a technical library, it was decided to

give preference to those sets of periodicals which the li-

brary Is receiving currently.

Since most of the use of

periodicals is confined to the more recent issues, only the
last ten years (that is, 1930 to date) of any set are

shelved on the first floor for ready access to the reading

room tables.

The earlier volumes of these sets are shelved

in their proper places in the stacks on the ground floor.

special catalogs.

As mentioned above, the Engineering

Room maintains a classed catalog.

In special fields such

as tecbnology, the demand for material is largely for a

list of books on a certain subject; therefore a catalog the

cards of which are arranged by subjects or classes, that
is,

a

classed catalog, is especially desirable.

For exam-

ple, if one is interested in a book on surveying, he can

check the cards on that subject to determine what books

11

are in the collection.

To find the section of the card

one may use the index
catalog devoted to books on surveying,
by subject.
to the catalog, which is arranged alphabetically

This index is in book form.

As the cards in the catalog are

a particular book
arranged by subjects, one can not look up
of the book but
under the author's name nor under the title

this.
must refer to the main library card catalog for
of the
In one drawer of the catalog is a list on cards

titles of perioaicals,

ngineering Room.

journals, bulletins,

etc., in the

This list is arranged alphabetically,

is shelved
and the section number in which the periodical

of each card.
is noted in pencil on the left margin

There is also another drawer of cards listing the

received currenttitles of these same periodicals which are
ly in the Engineering Room.

This list is arranged by sub-

are listed
jects; for example, all the magazines on aviation

under that heading.
A collection of uncataloged pamphlets and inanufact-

processes and
urers' announcements which describe tecinical
maintained in the room for those interested in
equipment is

current developments in technology.

This material is

a file.
ranged by subjects and kept in folders in

ar-

A list

included in the
of subjects represented in that file is
card catalog.

Reference works.

In a tecbnical library it is essen-

12

tial to have some of the books which list concise statistical information or

phsical data pertaining

to the field or

fields of Engineering and Technology--such as mathematical
tables, logarithms, physical constants, tables of temperature, pressure,

boiling and melting points, etc.

A repre-

sentative collection of these handbooks is shelved in the

reading room for the convenience of the student.

These may

be taken out for home use.

There is also in the room a group of reference books.
This includes a few handbooks, technical dictionaries, dir-

ectories, catalogs of manufacturers' products, indexes, and
bibliographies (books which list writings on a given
ject).

These are to be used in the reading room.

Periodical indexes.
sand.

Every year there are several thou-

magazines and periodicals published in the United

States.
a

sub-

There are many commercial institutions which make

business of assimilating and indexing the enormous amount

of material contained in these magazines.

For exaple, in

the technical fields there are the Engineering Index, the

Industrial Arts Index, Chemical Abstracts, and Science Abstracts.

These are comparable in style to the Readers'

Guide to Periodical Literature.
the Industrial Arts Index

The Engineering Index and

are shelved in the Engineering

Room.
The Engineering Index indexes articles in some two

thousand magazines, and is published once

a year.

It is

13

arranged by subject with

sii

author index.

The Industrial

Arts Index has the value of being published every month, so
that the very latest information is made available through
this compilation.

Incidentally, tue student can save con-

siderable effort if he takes

a

moment to read the instruc-

tions for using these indexes, found in the first few pagea
of each volume.

Methods of Approach in Searching Library Iiateria1
If the student has two or three basic principles of

library research in mind, he can discover a wealth of
printed material on any subject with

a

minimum of time and

difficulty.
The preceeding description of library organization,

functions,

and facilities, with the Oregon State College

Library as an illustration, serves only one purpose:

to

demonstrate to a prospective user of the library the 5everal methods by which libraries and periodical indexes

have organized the fields of technical literature so that

material on any subject can easily and efficiently be made
available.

If the student can once realize the tremendous

scope of written knowledge, he will begin to understand
that there is undoubted1' an enormous amount of material

available through periodicals or books on any subject within the knowledge of man.

Too often one hears that no ma-

14

terial is available on a given subject, whereas it would

perhaps be more exact to state that insufficient time has
been devoted to the search.
The methods to be used when searching for material on
a given subject are

(1)

to deteriine as exactly as possible

the field to which the question pertains; (2) to look up
the question in a catalog or index under several synonyms

until the specific material desired is found; and (3) to

decide which type of material best suits the needs of the

problem--for exa«iple, handbook, textbook, dictionary, society publication, report, bulletin, journal, periodical,
or magazine material.

All have their own characteristic

advantages.
An example or two may serve to illustrate these principles:
(1)

If one is interested in a manual for airplane pi-

lots, he knows at once that this would be in the general

field of tecìmology, the division of mechanical engineerjag,

the subfield of aviation.

3ynonras for this subject

might be airplane piloting, air navigation, instrument
flying, blind flying, pilot training,
etc.

As this request is for a manual,

aviation piloting,
the type of ma-

terial wanted is rather limited--a textbook or a special

publication of some society would doubtless be the best
source.

Through the use of the classed catalog in the 1n

gineering Room, one will discover several texts on pilot-

15

ing as well as manuals published by the U. S. Civil Aero-

nautics Administration.
(2)

Some one may want to discover the composition and

properties of xnonel metal or of ethylene oxide.

There is

no need to waste a moment in finding the answer--a glance
into a handbook covering that general field will give the
answer.
(3)

.ven a chemical dictionary might serve.
If one needs material on cost analysis and con-

tracts in the field of construction, he would doubtless

find the most satisfactory discussions in textbooks end reIf he

ports of construction engineering firms or boards.
is

interested in the latest information on the subject, he

could check
(4)

periodical indexes to bring it

to date.

If information on the newest aircraft detection

devices were needed, one would consult the periodical in-

dexes and the periodicals themselves in the fields of electrical communication and aviation.

(5) Some

research workers find

on a new problem by reading up

on

it

advantageous

to

start

the subject in an element-

ary text, an encyclopedia, or handbook.

After getting

a

general idea of the ramifications of the subject and the

terminology involved,

one can usually get the pertinent in-

formation more quickly from the several library tools, such
as periodical indexes and card catalogs.

Then copying references from an index or catalog for
use in a bibliography,

it is well to note all of the essen-

16

tial information as follows:

(a)

For a book:

full name of

author (last name first), complete title, edition, place of
publication, publisherts name, and date of publication.
For

a

full name of author (last name

periodical article:

first), title of article, name of periodical, series
any),

(b)

volume, inclusive paging,

and date.

(if

Incomplete refer-

ences delay needles1y library searches.

These suggestions on the use of a tecbnical library are

intended only as guides to the student--in no wise could
they be construed as a comprehensive attempt to outline the

many factors involved in

a

search for material on a given

subject.
In summary, it may be stated that the main College

Library is organized for the purpose of assisting in the
educational program of the College by making printed material available for student and faculty use in study and

research, by guidance in the use of library materials, and
by imparting to the student

an.

appreciation for the scope

and value of literature in general.

The Lïbrary operates

to serve the best interests of the whole college program
of instruction and research.

The Library is concerned with
the cataloging,

the

housing, and the circulation of books as well as the

mak-

the procurement, the classification,

ing of them easily available to its patrons.

The Engineer-

ing and Tecbnology Reference Room, as a library in miniature

as well as

an integral part of the College Library
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serves those patrons interested in writings on technical
subjects.

houses

The Engineering Room

18,000 books

sorne

and periodicals on open shelves for easy access.

These

books are arranged in subject groups, according to call

number order.

A classed catalog (i.e., one in which the

cards are arranged by subjects or classes)

is provided,

as

well as periodical indexes, miscellaneous handbooks, and
reference works.
To look up material on a technical subject, it would
be well first to determine as exactly as possible in which

field the subject may be classified, second,

to check re-

lated subjects and synonymous headings, and third, to de-

cide which type of printed material is most likely to contain the desired information (i.e., texts, periodicals,

reports, bulletins, handbooks, or directories).

Occasionally the research worker wishes to refer to
sorne

periodical or book which is not in the library's col-

lection.

The librarian can often arrange for the loan of

the material from another library.

that he needs a copy of

an.

article for his work, he can ar-

range for the reproduction b

pertinent material.

Liany

If the patron finds

photographic methods of the

technical libraries, such as The

Engineering Societies Library in New York, offer services
of this type.

Oregon State College is also equipped to

handle photographic reproduction.

Two useful books on the subject of reproduction of

re-

search materials are:
Directory of Microfilm Sources, Including Photostat Service.
Compiled by Ross C. Cibella, Tecbnlcal Librarian of Hall Laboratories, Inc., Pittsburgh, Pa.
New York, Special Libraries Association, 1941.
Manual on Methods of Reproducing Research Materials.
Robert C. Binkley. Ann Arbor, Mich., Edwards Bros.,
1936.

Practice in using a library coupled with a general
knowledge of the arrangement and workings of a library soon
smooths the path for the student struggling with reports
and term papers.

ven those who are somewhat familiar with
that

library procedures and book collections should realize
the library,

like all other agencies of education, yields

most when known best and only by frequent usage can full
appreciation of the facilities be gained.

The General Literature of Engineering and Technology
This discussion of the literature of engineering and

technology Is restricted to those subjects included. in the

Engineering and Technology Reference Room collection, as
described heretofore.

The purpose of this study is to

develop the student's appreciation for the scope and the
character of the literature of technology in general as

well as of its several component subject fields.

To effect

this aim, specific titles have been listed, followed by

brief annotations to explain their importance or use.

Prac-
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tically all of the titles mentioned in the discussions of
the ¿eneral literature or of the subject fields are contained in the

nineering Roon collection.

As pure science is the basis for applied science or

technology, an understanding of mathematics, chemistry, and

physics is fundamental to the comprehension of the principies of the application of the sciences.

Since the litera-

tures of science and tecbnology are so closely related, it
is

often necessary to consult the collections of both the

Science Reference Room
Reference Room.

and.

the

En1neering and Tecbnology

Although this study is concerned only with

technical literature, the student should appreciate the fact
that the Science Rooa collection, as well as other divisions
of the main library, contain material of direct interest to

students of technology.

Among the several fields of engineering there is also
considerable overlapping of subject matter.

For example,

industrial administration is important to industrial arts,
and mechanical, chemical, and electrical engineering.

The

testing and handling of materials as well as technical processes are common to all the fields.

hydraulics are a part of civil,
engineering.

}iiachine

Various aspects of

electrical, and mechanical

design is used by all the branches.

Library classification and facilities overlap in somewhat
the same manner and for the same reasons.

There is a wide variation in the curricula of engineer-

ing,

the subject of ena1neerin

societies should be mentioned.

education and professional

Every major field of eni-

society whose purpose it Is to fur-

neering has a foundin

ther the professional education and advancement of its rnembers.

and their publications are mentioned

These societies

The

under the literature of the appropriate subject fields.

Society for the Promotion of Engineering Education publishes
the Journal of Engineering Education, which is a valuable

and interesting magazine for professional engineers and

engineering students.
Several of the leading professional engineering societies are combined in wa educational organization called
the Engineers' Council for Professional Development.

The

Council performs many services, among them the accrediting
of engineering schools.
on the several fields

An excellent selected bibliography

of en(ineering was prepared in 193?

by a committee of this council.

This bibliography is very

useful as a gu.ide to the basic texts in engineering and its
related sciences.
To be conversant with the literature of his field,

the

junior engineer should be aware of the scope of pure and

applied science, the interrelations of the several fields,
the functions of the professional societies, the facilities

available for education and professional advancement, and
the general literature of engineering as well as that of
his chosen specialty.
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salient features of the general literature of
engineerin can be determined to a 1are extent by investigatin certain titles which may be chosen as tjpical examples of the literature to be encountered in that field.
The following illustrations of the scope arid characteristics of enineerin literature in general are divided into
thxee ¿roups: general reference works, periodicals, and
The

the patent

literature.

General

in nineer1ng, 5th ed., 1941. A biographical dictionar,r, containing the professional
records of over 15,000 engineers.
The Engineering Profession. Theodore J. Hoover and
John C.L. Fish. Stanford TJniversitr Press, 1941.
i.n excellent survey of the engineering professian, intended as a vocational guide for prospective engineers.
Engineers' Council for Professional Development.
Selected Bibliography of Engineering Subjects,
5 vols.
v.1 i atherriatics, iviechanics and Physics
v.2 Aeronautical and Civil Engineering
v.3 Chemistry, Chemical snd Industrial ]ngineering
v.4 Electrical and. hechanical Engineering
v.5 Metallurgical and Lining Engineering
New York, The Council, 1937. A bibliography of
unusual significance: valuable for selecting
books for a library as well as for determining
the outstanding basic texts in the several

Who's Tho

fields.

Technical Book Review Index. Published monthly except July and August b the Special Libraries
Association, Pittsburgh, Pa. A splendid review
journal for the selection of books for a techA good
nical library. eliable and selective. study.
field
of
one's
with
tool for keeping up
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Thomas' Register of American Manufacturers, 30th ed.,
New York, ThoirLas Publishing Co., 1940. This coiprehensive directorj of names and products of
manufacturers is a standard work in its field.

Various types of manufacturers' catalogs and current
pamphlets on technical processes and equipment
are kept on file in many technical libraries.
Dic tionaries
Chamber's Technical Dictionary. Edited by C.F. Tweney
and L.C. Hughes. New York, Macmillan, 1940. A
concise, practical volwre.

Chemical Synonyms and Trade Naines, 4th ed. Wm. Gardner.
New york, Van Nostrand, 1937. Useful in Industrial chemistry.

Standard Chemical and Technical Dictionary. Harry Bennett. New York, Chemical Publishing Co., 1939.
A good illustration of a one-volume technical dictionary.

Thorpe's Dictionary of Applied Chemistry, 4th ed. J.F.
Thorpe and M.A. Whitely. New York, Longmans,
The classic
Green, 1937 to date (in progress)
example of a technical dictionary. A complete and
authoritative work for reference use.
.

Periodical Indexes
New York, EngiThe Engineering Index. Annual volume.
Essential to
to
date.
1884
Inc.,
Index,
neering
Lists articles with
a good teclrnïcal library.
brief sunìmaries of contents from about 2,000 technical journals, American and. Loreign. Arranged by
subjects with an author index.
The Industrial Arts Index. Annual volume plus monthly
Excurnulations. New york, VJilson, 1913 to date.
cellent for listings of technical and industrial
periodical articles and books. Arranged by subjects. Not as technical as the Engineering Index,
but has the decided advantage of always being up
to date in its listings.
C

atalogs
Chemical Engineering Catalog, 25th annual edition. New
york, Reinhold Publishing Co., 1940. A good catalog for chemical technology, illustrative of the
type to be found in many of the subject fields.
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Schenectady, N.Y., General
General Electric Catalog.
This company publishes
Co.,
1939-1940.
Electric
of interest to
material
of
deal
technical
a great
example
of a manugood
A
electrical engineers.
fac tuxer' s catalog.

Hndhooks
Alford, L.?. Cost and Production Handbook. New York,
Ronald Press, 1934. Mr. Alford has written and
edited several excellent works in the field of
production and. industrial engineering.

Eschbach, Ovid W. Handbook of Engineering Pundamentals.
New York, J. Wiley, 1936. Typical of the general
engineering handbooks.

Mechanical Engineers' Handbook, 11th ed.
Kent, R.T.
v.1 Design, Shop Practice, v.2 Power. New York,
A comprehensive handbook, popuJ. Wiley, 1936.
lar with students of engineering.
Kidder, Frank E., and Parker, Harry. Architects' and
Builders' Handbook, 18th ed. New york, J. Wiley,
Concise information for the builder.
1936.

Knowlton, Archer E. Standard Handbook for Electrical
Engineers, 7th ed. New york, McGraw-Hill, 1942.
An excellent, authoritative work.
Lange, Norbert A. Handbook of Chemistry, 4th ed. Sandusky, Ohio, Handbook Publishers, Inc., 1941. A
good reference tool in applied chemistry.

Mechanical Engineers Handbook, 4th
Marks, Lionel S.
New York, McGraw-Hill, 1941. An excellent
ed.
one-volume handbook for the mechanical field.
2
Mining Engineers' Handbook, 3d ed.
Peele, Robert.
cou]ì
This
set
1941.
Wiley,
J.
York,
vols. New
serve as a working library for the mining engineer.

Pender, Harold, Del Mar, W.A., and Mcllwain, Knox.
Electrical Engineers' Handbook, 3d ed. v.1 Electrie Power, v.2 Electric Communication and Electronics. New york, J. Wiley, 1936. A very useful
and comprehensive handbook.

Chemical Engineers' Handbook, 2d ed.
Perry, John H.
New York, eGraw-Hu11, 1941. An excellent reference tool with a wide variety of material.
I

Urquhart, Leonard C. Civil Engineering Handbook, 2d
ed.
New York, McGraw-Hill, 1940. A good exaniple
of a practical, concise handbook.
Periodicals which are of interest to engineers and

technologists of all fields are as follows:

American Society for Testing Materials.

Bulletin

American Society for Testing Materials.

Standards

American Society for Testing Materials.

Yearbook

Engineering, London

Engineering News-Record
Franklin Institute.

Journal

Industrial Equipment News
Industrial Reference Service
Iron Age
Journal of Engineering Education
The Military Engineer

Scientific American
Verein deutscher IngenIeure. Zeitschrift
V.D.I.)
(Sometimes abbreviated to:
It may be well to note in a discussion of technical

periodicals that

a

given professional society may publish

as many as three different types

publications,

of periodical or serial

such as (1) a Journal, which,

as

the name im-

plies, is a record of current developments in the field and

new items.

(2)

Proceedings, which are the minutes of meet-

ings of the society,

including the scientific and technical

papers presented at their conventions.

(3)

Transactions,

which include the proceedings plus conmients and criticisms
on the papers presented to the society in convention.

The

latter, therefore, are most important publications since

they include the comments of the leading men in the profession on ïdeas which are new and up to date.
The Patent literature often contains information not

available from any other source, as inventions of new equipment or processes are usually patented before they are disclosed by articles written in technical journals.

Patent defined. A patent is a contract between the federal government and
to give
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inventor in which the former agrees

the latter the right to exclude others from making,

using, vending, or selling his invention for a limited pe-

nod

(17 years)

provided the inventor makes public a written

disclosure in terms so clear that anyone "skilled in the
art" can practice the invention after reading the descrip-

tion.

Patents are authorized b' statute law.

They tempo-

rarily set aside certain common law rights for the purpose
of encouraging the development of new industries rather than

rewarding inventive genius.

The value of a patent consists,

therefore, not in the inducement to invent, but rather in
the protection afforded those who commercialize the inven-

tion.

Official literature:

United States.

Among the offi-

cial publications of the U.S. Patent Office are the Official

Gazette, and its annual index, Decisions of the Coimnissioner,

and Manual of Classification.

The date of issue of any

patent is the date of publication in the Official Gazette.
This periodical (Vol.1, 1872) now appears weekly on Tuesday.
It contains a list of the patents, trade-marks,
on Tuesday specified.

order.

etc, granted

The patents are arranged in numerical

Eac1i entri contains

the patent number,

title, name

of patentee, date filed (i.e., date of application),

a re-

production of any essential drawing, and the most important
claims (usually one, rarely more than two or three).

At the

back of each copy of the Official Gazette are three indexes:
a.

Names of patentees a1phabeticall' arranged

b.

Alphabetical list of inventions.

e.

Classification of inventions according to use.

Given the patent number, date of issue, patentee's name
or name of Invention, a patent can be quickly located in the

Official Gazette.

The lists of patentees' names and of in-

ventions are cumulated in the Annual index.
tiList of

Of course the

inventions" is of little value if the naine assi-ied

by the Patent Office is unknown.

Furthermore it should. be

noted. that there are very few cross references.
a patent bears an

Even though

obscure or imusual title, it may be enter-

ed under that title in the Index.

Usually one must remember

to refer to the subject classification at the end of each

weekly issue of the Gazette and described in the Manual of

Classification of Patents, 1929.

In this system,

all pat-

entable matter is arranged on the basis of "essential fune-
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tion or effects.t1

All inventions Uiiavin; like functions,

and producing like products or classes of products and like

effects,

are brought togethert' and arranged in classes and

An examination of the Ianual reveals three

sub-classes.

important aids:
a.

Classes alphabetically arranged

b.

Classes and sub-class schedules

c.

Alphabetical index of class

arid

sub-class titles.

(Soule, 17:223-230)

By making

a

deposit with the Patent Office, it is pos-

sible to subscribe to one or more classes or sub-classes of
U.S. patents

and to obtain from week to week copies of the

patents that are granted in such classes or sub-classes.
In order to obtain patents relating to any particular subit is necessary to subscribe

ject,

to such classes or sub-

classes as contain patents relating thereto.

It is not

possible, then, to subscribe for "all chemical patents,"
but rather for specific classes or sub-classes according
to the Patent Office classification.

(Barrows, 3:35-36)

If a patent is found that appears,

frorri

the entry in

the Official Gazette, to merit further study, a copy of
the complete specifications and claims ma

from the Patent Office.

be purchased

Some depository libraries for goy-

ernnient publications have rather

complete files of these

specifications and claims in addition to the Official Gazette.

Official literature:

Official

Foreign countries.

publications of foreign patent offices are in general siniilar to those issued by the United States.

The Specific Literature of Engineering and Technology.

After a discussion of the general literature of engineering, it would be only logical to consider the litera-

Due to the

tures of the several branches of engineering.

high degree of integration of subject matter snd the overlapping of related fields, it is difficult to distinguish
exactly where the literature of one field ends and that of
another begins.

There will necessarily be

duplication

sorne

of material, but for the most part it has been found advis-

able to group the literature under the field to which it is

most closely allied either by function or according to the

traditional classifications of the fields of engineering.
The subject ¡natter in the Engineering and Technology

Reference Room may be divided into these groups;
ïcal Engineering.

Engineering.

(4)

(2)

Civil Engineering.

(6)

Clieni-

Electrical

Industrial Arts, including Industrial

Administration and Industrial Education.
Engineering.

(3)

(1)

(5)

iechanical

Mining and Metallurgical Engineering:

CHEMICEtL ENGINEERING

Definition by the American Institute of Chemical Engineers:
11Chemical engineering, as distinguished from the
aggregate number of subjects comprised in courses of
that name, is not a composite of chemistry and mechanical and civil engineering, but itself a branch of engineering, the basis of which is those unit operations
which in their proper sequence and coordination constitute a chemical process as conducted on the industrial
(A.I.Ch.E., 1:358)
scale."

Unit operations:

the basis of chemical engineering.

A list of the unit operations and processes follovis:

Unit operations

I.

A. Mechanical operations

iaterial handling
Disintegration
Mixing
Classification
Sedimentation
Filtration
B.

physical chemical operations
Evaporation
Drying
Humidification
Distillation
Gas absorption
Adsorption
Extraction
Crystallization
Precipitation
Combustion
Roasting

II.

Unit processes
Precipitation
Combustion
Roasting
Digestion
Electrolysis
Neutralization
Hydrolysis
Oxidat ion
Hydrogenation
ilalogenation

Suiphonation
Nitration
Alkylation
Esterification
Diazotization
Amination
Caustic fusion
Coupling
Pyrolysis

Bibliographies of unit operations:
Engineers' Council for Professional Development Selected Bibliography of Engineering Subjects, section
3, Chemical Engineering.
(Editor)
Ernst, R.C.
A Bibliography of Unit Operations of Chemical
Engineering.

Publication of the founding society:
American Institute of Chemical Engineers.
1908-

Transactions.

Periodicals:
American Chemical Society. News edition.
Chemical and. Metallurgical Engineering.
Chemical Industries.
Transactions.
Electrochemical Society.
Industrial and Engineering Chemistry. Analytical
edition.
Industrial and Engineering Chemistry. Indus trial
edition.
Society of Chemical Industry. Journal.
Basic texts:
(Editor)
Perry, Jobn H.
Handbook, 2d ed.
Engineers1
Chemical
1941.
McGraw-Hill,

New York,

., McAdanis, Wm. H., and
Walker, Wm. H., Lewis, Warren
Gilliland, Edwin R.
Principles of Chemical Engineering, d ed. New
York, McGraw-Hill, 1937.

Badger, Walter L.
Elements of Chemical Engineering, 2d ed.
McGraw-Hill, 1936.

New York,

Chemical abstracts:
Published on the tenth and twentieth of each month,
1907 to date, by the American Chemical Society
aston, Pa.
at
(The editorial office is at Ohio
State University, Chemistry Bldg., Columbus,
Ohio)

Indexes:
In each issue:
Author only
Author, subject, formula, patent number
Annual:
Cumulative: Author and subject decennially:
1917. 1927. 193?.

about 2,800 journals are searched for papers of a
chemical nature, and sonie fifteen or twenty other
abstract journals are checked to locate and rec1iore attention is given to the
tify omissions.
subject index than to any other feature.
The
"Subject Index Key" and "Formula Index Key" should
be read to facilitate the use of these indexes.
A list of the abbreviations employed and their
significance will be found in each annual subject
index.
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Subject divisions:
1. Apparatus, plant equipment, and unit operations.
2. General and physical chemistry.
3. Subatomic phenomena and radiochemistry.
4. Electrochemistry.
5. Photography.
6. Inorganic che.nistry.
7. Analytical chemistry.
8. Mineralogical and geological chemistry.
9. Metallurgy and metallography.
lo. Organic chemistry.
11. biological chemistry.
12. Foods.
13. Chemical industry and miscellaneous industrial
products.
14. Vater, sewage, snd sanitation.
15. Soils, fertilizers, and agricultura]. poisons.
16. The fermentation industries.
17. Pharmaceuticals, cosmetics, and perfumes.
18. Acids, alkalies, salts, and other heavy ehemicals.
19. Glass, clay products, refractories, and enameled
metals.
20. Cement and other building materials.
21. Fuels and carbonization products.
22. Petroleum, lubricants, and asphalt.
23. Cellulose and paper.
24. Explosives and explosions.
25. Dyes and textile chemistry.
26. Paints, varnishes and lacquers.
27. Fats, fatty oils, waxes, and soaps.
28.
Sugar, starch, and gums.
29. Leather and glue.
30. Rubber and. allied substances.

British Chemical Abstracts:
Published by the Bureau of Chemical Abstracts, London, 1926 to date.

Published in two parts:

Part A,

ttPure

chemistry," appears at the end of each month; Part B,

Applied chemistry»' was issued fortnightly from 1926 to
1936 but now appears monthly as a supplement to Chemistry
and Industry.

The arrangement of sections and material

within a section is distinctly different from that in
Chemical Abstracts.

The abstracts

are.

good, reasonably
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complete, and prompt.

There are practically no patent

references nor new book entries.
Part B is considered, in

sorne

respects, the best ab-

stract journal available for technical subjects.
however,

It is,

somewhat restricted as to the field covered.

The

English and United States patent abstracts are very good.
New books are not mentioned.
Chemisches Zentralblatt:

Published by the Verlag Chemie for the Deutsche Chemische Gesellschaft, Berlin.

Issued weekly to form an

annual volume of two parts.

This journal was started in

1830, which makes it a very important abstracting journal

because of the long period covered.
Indexes;
Author only, on colored paper.
In each issue:
Subject,
organic formula, corrections.
Annual:
subject, patent, organic
Author,
Cumulative:
formula, and errors, for the periode 1922-24, 1925-29, 1930-34.

A classified list of new books appears in each issue
and is specially indexed on the front cover.

When using

the subject index for the first time, the

should

be consulted for peculiarities of arrangement.

Science Abstracts, Section A:

Physics:

Issued monthly from 1903 to date by the Institution
of Electrical Engineers (London)

in association with the

Physical Society (London), The American Physical Society,
the American Institute of Electrical Engineers, and

L'Associazione 4.1ettrotecnica Italiana.
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Indexes:
In each issue;

Annual:

Author only (Abstracts are in a
subject arrangement)

Author and subject.

CIVIL ENGINEERING
Definition and scope:
The Institution of Civil Engineers (British) was or-

ganized in 1828.

The term civil engineer was first used

to distinguish the civilian engineer from the military engi-

neer, the man who devised military works and engines.

The

American Society of Civil Engineers is the oldest profesIt and the American

sional engineering society in America.

Society of
terests,

iviechanical Engineers have

as subjects

many overlapping in-

like hydraulic or railway engineering

have much in common with both major fields of engineering.
The civil engineer may be defined in terms of the fol-

lowing subfields:

Highway, hydraulic, i%unicipal, Railway,

Sanitary, Structural, Surveying, Transportation.

No sharp

line can be drawn between any two of them for the reason
that a problem or project in one may involve principles

practices

of one or more of the others.

and

Municipal engineer-

ing is the most conspicuous in this respect, as it involves
the co-ordinated application of the other seven subfielde.

The Literature of Civil Engineering:

The general literature of the field would include those

general engineering works cited heretofore, especially the
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publications of the American Society for Testing Liaterials,
volume two of the Selected Bibliography of Engineering Subjects, as well as the

ngineering News-Record and Verein

deutscher Ingenieure:

Zeitschrift.

Two important journals

devoted to this field are the Transactions of the American

Society of Civil Engineers and Civil Engineering, which is
an A.S.C.E. publication.

Highway Division:
This division includes asphalt paving, pavements,
roads, streets, and traffic.

Societies:
American Road Builders' Association
Institute of Traffic Engineers
American Transit Association

Periodicals:
Asphalt Forum
California Highways and Public Works
Dependable Highways
The Highway Magazine
(Compiled by the liHighways Current Literature.
brary staff of the U.S. Public Roads Administration)
Public Roads
Roads and Bridges (Canadian)
Roads and Streets
Transit Journal

Reference books:
Agg, T.R. Construction of Roads and Pavements, 5th
New York, McGraw-Hill, 1940.
ed.
Hydraulic Division:
The main branches of hydraulic engineering are:

drainage, erosion control, flood control, harbors,

darns,

hydro-

electric, hydrographic, hydrological (the Geophysical Union
is active in

this field), irrigation,

reclamation, river
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improvement, water power, and water works.
Societies:

American
American
American
American

Association of ±ort Authorities
Concrete Institute
Society of Terminal Engineers
Water Works Association

Periodicals;
American Water Works Association. Journal.
Irrigation Age
Power Plant Engineering
The Reclamation Era.
U.S. Bureau of Reclamation.
World Ports

Reference Works:
Freeman, John i. Hydraulic Laboratory Practice.
New York, American Society of iechanical Engineers, 1929.
Mead, D.W.

Hydrology.

U.S. Geological Survey.

New York, McGraw-Hill, 1919.
Water Supply Papers.

Mwiicipal Division:

Railway civil engineering has to do with the location, design, construction,
as

and maintenance of a railway

a whole.

Societies:

American Concrete Institute
American iailwaj Engineering Association
Periodicals:
American Concrete Institute.
Mass Transportation
Railway Age
Transit Journal

Journal.

Reference Works:
American Railway Engineering Association.
of Recommended Practice.
Webb, V1.L. Railroad Construction, 9th ed.
York, McGraw-Hill, 1932.

Manual
New
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Sanitary Division:
The protection of the health o the community is the
concern of the sanitarr en4neer. This division includes
purification, filtration, and protection of water supplies;
collection and disposal of sewage, garbage, and industrial
wastes; food sanitation; control of flies and mosquitoes;
and sanitation of bathixbeaches and swimming pools.
Societies:
American Public Health Association
American Viater Works Association
Federation of Sewerage Works
New England Water Works Association
Periodicals:
American Journal of Public Health
American Water Works Association. Journal
Industrial and Engineering Chemistry
New England Water Works Association. Journal
Public Health Engineering Abstracts
Sewage Works Engineering and Nunicipal Sanitation
Sewage Works Journal
Water and Sewage
Water Pollution Research Abstracts
Water Works and Sewerage
Water Works Engineering
Reference Works:

Babbitt, H.E. and Doland, J.J. Water Supply Engineering, 2d ed. New lork, JvicGraw-hull, 1931

ivietcaif, L. and Eddy, H.P. American Sewerage Practice, 3d ed. New York, Ì1cGraw-Hi1l, 1935.

Structural Engineering Division:
Structural engineering includes the divisions: bridge,
concrete, construction, darn, fire prevention, foundation,
photoelasticity, port, soil mechanics, underpinning, and
welding.
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Societies:
American Concrete Institute
American Institute of Steel Construction, Inc.
American Weldjn Society
Associated General Contractors of America

Periodicals:
American Concrete Institute. Journal
American Builder and Building Age
Building Materials and Structures (U.S. Bureau of
Standards)
Compressed Air Magazine
Construction Methods and Equipment
Engineering, London
Western Construction News
Wood Preserving News
Engineering News-record
The Welding Engineer

Reference Works:
Puller, A.H. and Kerekes, Frank. Analysis and Design
New ork, Van Nostrand, 1936
of Steel Structures.

Hoitman, D.F.

Wood Construction.

McGraw-Hill, 1929

Kidder, F.E. Kidder-Parker Architects' and Builders'
Handbook, 18th ed. New York, J. Wiley, 1936

National Fire Protection Association. Crosby-FiskeForster Handbook of Fire Protection, 9th ed. BosThe Association, 1941.
ton, Mass.
Surveying Division:
Surveying includes:

land surveys, engineering surveys,

photographic surveys, cadastral engineering (making land
maps showing quantity, value, and ownership of land for use
in levying taxes)

,

cartography, and geodetic engineering.

Societies:
N on e

Periodicals:
The Surveyor and Municipal and County Engineer, London
Photogrammetric Engineer

i,J

Reference Works:
Bowie, Win. U.S. Coast and Geodetic Survey, Its Work,
Methods, and Organization. U.S. Coast and Geodetic
pecia1 Bulletin, no.23
Survey.
The Principles and Practice of SurBreed, Charles B.
1931;
lementar Surveying, 6th ed.
veying.
v.1:
ed.
1934.
New York,
Higher Surveying, 4th
v.2:
J. Wiley, 1931-1934.

Surveying
Davis,
Foote, F.S., and 1ayner, W.H.
Theory and Practice, 2d ed. New York, McGraw-Hill,
1930.
Hosmer, G.L.

Geodesy.

New York,

J.

Wiley, 1919.

Publications of U.S. Coast and Geodetic Survey and U.S.
Geological Surve, Topographical Divisions are very
important in surveying work.

TransDortation Engineering Division:
Transportation engineering is concerned with general
transportation problems, involving two or more means of
transportation, from the standpoint of the community.
deals with airways, highways, railways,

It

and waterways, and

involves mechanical, electrical, and aeronautical engineer-

ing as well as civil.

Societies:
American Society of Terminal Jngineers
American Transit. Engineering Ass oc1aton
Institute of Trai,fic Engineers

Periodicals:
City Planning quarterly
The Highway Magazine
Industrial and Engineering Chemistry
Mass Transportation
Power Plant Engineering
Railway Age
Roads and Streets
Transit Journal
Waterworks Engineering

39

Reference Works:
Miller, S.L. Inland Transportation, Principles and
Policies, 2d ed. New York, McGraw-Hill, 1933.

ELECTRICAL ENGINEERING
Electrical engineering may be conveniently divided
into two chief subfields:

(1)

Power

(2)

Communication.

These two may be further subdivided as follows:
(1)

Power

Generation transmission, and distribution
of electricity.
b. Electrical machinery, apparatus, and supa.

plies.
c. Utilization of power, including illumination and industrial utilization, including electrical transportation.
(2)

Comnunication
a. Radio, telephone, telegraph, television.
b. Recording of sound.
c. Apparatus and supplies.

The literature of electrical engineering is listed as
follows:

professional electrical engineering societies,

general periodicals, electric power periodicals, electric
communication periodicals, general reference works.

Professional Electrical Engineering Societies:
Accoustical Society of America
American Electrochemical Society
American Institute of Electrical Engineers
American Society for Testing Materials
Illuminating Engineering SocIety
Institute of Radio Engineers
General Electrical Engineering Periodicals:
Allis-Chalmers Electrical Review
Electrical Engineering
Electrical West
Electrical World
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The Electrician, London
Faraday Society, London.

Transactions
General Electric Review
Electrical
Industrial Reference Service. Part 2:
Products
Journal
Institution of Electrical Engineers, London.
News
Rural Electrification
Vestinghouse Engineer

Periodicals on Electric Power:
Distribution
Electrochemical Society. Bulletin
Electrochemical Society. Transactions
Illuminating Engineering Society. Transactions
Lighting and Lamps
JÌacbine Design
Machinery
Iagazine of Light
Ivechanical Engineering
Power
Power Plant Engineering
Storage Battery Power
Transit Journal
on Electric Communication:
Aerovox Research Wrorker
Bell Laboratories Record
Bell System Technical Journal
agazine
Bell Telephone
Communication
Electrical
Electronics
Fortnightly Telephone Engineer
Institute of Radio Engineers. Proceedings

Periodicals

The Line
S T

Radio
Radio-craft
Radio News and Short Wave Radio
R C A Review
Service
Telephone Engineer
Telephony
Wireless Engineer and Experimental Wireless

General Reference Works:
American Institute of Electrical Engineers.

Standards

Croft, Terrell W. American Electricians' Handbook.
4th ed. New York, IcGraw-Hill, 1936
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Standard Handbook for i1ectrica1
.
Engineers. 7th ed. New Ïork, IvicGraw-Hi11, 1942
National I1ectric iianufacturers Association Handbook
of Apparatus Standards
Pender, Harold, Del Iar, w.A., and Ecliwain, Knox
Electrical Engineers' Handbook. 3d ed. v.1 Electric Power, v.2 Electric Conniunication and
Electronics. New York, J. Wiley, 1936.
Knowlton, Archer

Science Abstracts, Section
ing

.13:

U.S. Federal Power Commission.

Electrical

Engineer-

Reports.

INDUSTRIAL ARTS, INCLUDING INDUSTRIAL ADMINISTRATION
AND INDUSTRIAL EDUCATION

State College is intended as sii aid in the promotion of industry by providing technical training for those who plan to follow industrial
careers and for those who expect to teach industrial arts
subjects. To meet these aims, the work of the department
Is divided into three main groups of training:
(1) Industrial Administration consists of preparing
students for service as junior executives in industry. This
curriculum is designed to meet the increasing demand for
time study specialists, plant lay-out men, and workers and
managers in industry who are trained in the basic sciences

Industrial education at

and in the fundamentals of

Oregon

scientific

management and tech-

nical processes.
(2) Industrial Arts Education is concerned with preparing industrial arts teachers in secondary schools, and
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trade and industrial instructors.

The Industrial Arts

Department works in close cooperation with the School of

Education in the matter of train.ing teachers in industrial
arts.
(3)

vice

The Industrial Arts Department also offers

CUS3I

oser-

in shop work for students in engineering,

art

and architecture, ariculturing engineering (farm machin-

erg), technical forestry, etc.

rilhese

courses include draft-

ing, woodwork and furniture construction, millwork in wood,

wood and metal finishing, pattern making, foundry, forging
and welding, machine shop,

and sheet metal.

The industrial arts field covers a rather wide range
of technical subjects.

It is concerned with management,

equipment, materials handling, production processes, machine shop, special skills, etc.---rnost of which are included
to some extent in all the fields

of engineering.

In con-

sidering the literature of industrial arts, it is well to

keep in mind that the broad scope of the field causes any
list of references to be merely suggestive, and not in any

sense exhaustive.
Periodicals which might be of interest to students in

industrial administration are:

American !achinis t
Automotive Indus tries
Factory Management and Maintenance
Foundry
Industrial Equipment News
Industrial Standardization
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Industrial Reference Service
Machine Design

Machinery
Mechanical Engineering
Metal Progress
Modern Industry
Modern iiachine Shop
Modern Plastics

Occupational Psychology
Power

Product Engineering
Society of Automotive Engineers. Journal
Welding Engineer.
Periodicals which are of signifigance to students in

industrial education:
Crafts riian
Industrial Arts and Vocational Education
Industrial Education Magazine (ceased publication
in 1939)

Home

Popular
Popular
Popular
There are

Homecraft
Mechanics

Science

several bibliographies in the industrial arts
field. Among these are the following:
ß1b1iograph of Industrial Administration. A nthneographed list compiled by the Industrial Arts Department at Oregon State College, 1941.
Engineers' Council for ?rofessional Development.
Bibliography of Engineering Subjects, Section 3:
Industrial Engineering. New York, The Council,
1937.

Index to Handicrafts, Modelmaking, and Workshop Projects, compiled by Eleanor C. Lovell and Ruth M.
Hall. Boston, The F.W. Paxon Co., 1936.

bibliographies cover the field adequately--the
student can find a great number of suggestions concerning
the literature in these lists. The first two stress industrial administration and the third industrial education, as

These three

it

was compiled, from a

public

librar' collection.

LECHAN ICAL ENGINEiRING

Definition and Scope:
Society of iviechanical
Engineers has approved the following definition, but it has
not been officially adopted by the Society:
riviechanical engineering is the art and science of
generating, transmitting, and utilizing mechanical
power; of the production of tools, rnschinery, and their
products; including research, development, design, application, and the coordination of materials, personnel,
The Couxicil of the American

and management»'

(18:824)

The broad scope of mechanical

engineering

may be

indi-

cated by listing the professional divisions of the American
Society of Mechanical Engineers:
Applied ieiechanics

and Gas ±ower

Aviation

Petroleum

Graphic Arts
Heat Transfer

Process Industries
Produc tion Engine ering
Railroad

Fue is

Hydraulic

ivianageìnen t

Materials Handling
Metals Engineering

The

oil

Power

Textile
Industries
A.S.i.E. , 2)

Wood

Literature of Iechanica1 Engineering:

mechanical engineering covers such a broad field,
may be well to arrange the literature of the field under
sub-divisions--such as the professional divisions of the
As

it

division are listed the pertinent professional societies and the periodicals dealing with that

A.S.IvI.E.

Under each
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field.

Textbooks are not listed, as there are always sev-

eral methods for discovering the titles of books in a

field--notably the card catalog in the library and bibliographies, such as:

Development:
5

vols.

Engineers' Council for Professional

Selected Bibliography of Engineering Subjects,

1937.

Note that the American Society of iiechanical Engineers
includes members from all parts of the field of mechanical
engineering; and the same may be

said,

of the American So-

ciety for Testing Materials (which includes, in addition,
members from all fields of engineering in general).

ADDlied Mechanics Division:
Applied mechanics is fundamental to all mechanical
engineering.

It includes the subjects of elasticity,

vi-

bration, strength of materials, plastic flow and creep,

lubrication, fluid mechanics, thermodynamics.
Societies and Feriodicals:
As this division covers such a broad field, it

would not be practicable to list all of the societies
and periodicals which might be of interest to one working in tbis division.

This Division publishes the

Journal of Applied Mechanics, a quarterly journal forming part of the Transactions of the

.S.M.E.
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Reference Works:
Mechanical Enineers' Handbook, 4th
Marks, Lionel
ed. New York, McGraw-Hill, 1941.
.

Aviation Division:
Societies:
Great Britain. Rojal Aeronautical Society
Institute of the Aeronautical Sciences
National Aeronautical Association
Society of Automotive Engineers
k-eriod1ca1s:

Aero Digest
Aircraft Engineering
Aviation
Flight
Journal of the Aeronautical Sciences
Journal of the Aeronautical Sciences. Aeronautical
Review Section
Royal Aeronautical Society, London. Journal
Society of Automotive Engineers. Journal
Civil
U.S. Civil Aeronautics Administration.
Aeronautics Bulletin
U.S. Civil Aeronautics Administration. Civil
Aeronautics Journal
U.S. National Advisory Committee for Aeronautics.
Technical Reports
Reference Works:
Aerosphere, edited by Glenn D. Angle.
Publications, 199 and 1941.

Aircraft

Aircraft Yearbook, edited by Howard Mingos. Aeronautical Chamber of Commerce of America, Inc.,
23rd Annual Edition, 1941.

American Aviation Directory; Aviation Officials and
Companies; United States, Canada & Latin America,
American
edited by W.W. Parrish and David Shawe.
Aviation Associates, Inc., v.2, no.2, 1941.
Fuels Division:
Societies:

American Gas Association
American Petroleum Institute
Diesel Engine Users Association
Society of Automotive Engineers

4?
Periodicals:
Coal Age
Fuel, London
Industrial and Engineering Chemistry
Machine Design
Machinery
011 and Gas Journal
Journal
Society of Automotive Engineers.
Graphic Arts Division:
The Graphic Arts Division deals with the engineering

problems relating to the design, production, and utilization of printing machinery, as well as the development of
the printing art by the application of mechanical engi-

neering.

The scope of the DivisIon is as follows:

Printing Iiachinery
Paper and Ink
Photography and Plate Laking
Production Methods an Control
Engineering Education in the Graphic Arts
Standards for Testing Materials and Lieasuring
(A.S.M.E.,
Production.
i

2)

Heat Transfer Division;
Societies:
American Society of Heating and Ventilating Engineers
Heat Exchange Institute

Periodicals:
American Society of Heating and Ventilating Engineers.
Transactions
Heating and Ventilating
Heating, Piping, and Air-conditioning
Industrial and Engineering Chemistry
Power
Power Plant Igineering
Refrigeration
Die Wärme

Hydraulic Division:
The Hydraulic Division includes the mechanical aspects
of the following subjects or equipment:

Cavitation Research
Control Works
Fluid Mechanics
Fluid Meters
Gates
Hydraulic Presses
Hydraulic Transmission

Hydraulic Turbines
Power Development
Pump s
Speed Control and Iegulation
Valves
Water Hammer
Water Measurement
(A.S.i.E.,

Management Division:
Societies:
American Management Association
The Society for the Advancement of Management

Periodicals:
Advanc ed. Management
Factory Management and Maintenance
Industrial Equipment News
Industrial Reference Service
Occupational Psychology
Product Engineering

Materials Handling Division:
work of the Materials Handling Division serves
practically every line of industry and transportation.
Materials handling is vital to all orderly flow-control
Its
of production, whether in large or small plants.
cost averages 22 cents of every pay roll dollar.
tIThe

"The Division aims to bring the user and the manufacturer of equipment together for mutual advantage.
Standardization of equipment and methods for skid and
pallet shipments, standardization of conveyor chains,
and the development of safety codes in materials hand(A.S.M.E., 2)
ling are the current proposed projects.t'

Societies:
None

2)

Periodicals:
Factory ivlanagerrient and Maintenance
Industrial quipment News
Industrial Standardization
Machine Design
P ow er

Product Engineering
Metals Engineering Division:
Societies:
American Institute of Mining and Metallurgical
Engineers
American Society for Metals
Association of Iron and Steel Engineers
Iron snd Steel Institute, London
Periodicals:
American Socictj for Metals. Transactions
Chemical and Metallurgical Engineering
Foundry
Iron Age
Iron snd Steel Institute, London. Journal
Metal Progress
Metals and Alloys

Reference Works:
American Society for Metals.

Metals Handbook.

1939.

Oil and Gas Power Division:

Societies:
American Gas Association
Diesel Engine Users Association, London
Society of Automotive Engineers

Periodicals:
American Gas Association Monthly
Diesel Engine Users Association, London. Publications
Diesel Power and Diesel Transportation
Machine Design
Machinery
Power
Power Plant Engineering
Journal
Society of Automotive Engineers.
Reference Works:
American Society of Mechanical Engineers. Oil and Gas
Power Division. Oil Engine Power Cost Report
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(Annual).

New York, The Society, 1938.

The Development of Power.
.C.
University of Chicago Press, 1939.

Wittick,

Chicago,

Petroleum Division;
Societies:
American Association of Petroleum Geologists
American Petroleum Institute
Institute of Petroleum, London

Periodicals:
Industrial and Engineering Chemistry
Institute of Petroleum, London. Journal
National Petroleum News
Oil and Gas Journal
Refiner and Natural Gasoline Ivianufacturer

Reference Works:
Ellis, Carleton.
2 vols.
tives.
1934-1937.

The Chemistry of Petroleum DerivaNew York, Chemical Catalog Co.,

Nelson, Wilbur L. Petroleum Refinery Engineering.
New york, NcGraw-±Iill, 1936.
4 vols.
A.E. Dunstan,
The Science of Petroleum.
London, Oxford University Press, 1938.
Editor.

Power Division:
The scope of the Power Division is as follows:

Boiler Installations
Central Station Power
Industrial Power
Marine Power
Power Plant Instruments
S oC

Power
Steam
Steam
Steam

Test Codes

Engines- Design
Research
Turbines- Design

e ties:
N on e
:i

Periodicals:
Heating, Piping and Air-conditioning
Ice and Refrigeration
Machine Design
Machinery

(A.S.ivi.E.,

2)
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P ower

Power Plant Engineering
Process Industries:
This division, as the name implies, has a very wide

scope and covers many diverse fields of engineering.

There

are no end of societies and periodicals which might be con-

cerned to

Production

sorne

degree with processes in industry.

ngineering:

Societies:
American Society for Metals
American Society of Tool Engineers
American Institute of Chemical Engineers
Society of Automotive Engineers
Periodicals:
American Machinist
Transactions
American Society for Metals.
Engineering, London
Factory Management and Maintenance
Industrial and Engineering Chemistry
Machine Design
Machinery
Mechanical Engineering
Metal Progress
Modern Machine Shop
Product Engineering
Society of Automotive Engineers. Journal
The Welding Engineer

Railroad Division:
Societies:
American Railway Engineering Association
American Transit Association

Periodicals:
American Transit Association.
Engineering, London
The Locomotive
Mass Transportation
Railway Age

Proceedings
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The Transit Journal

Textile Division:
The Textile Division is concerned with the problems of

modernizing obsolete techniques and equipment of textile
manufacture,

and of stimulating more extensive utilization

of the engineering method by the Textile industry.

Societies:
Textile Institute, London

Periodicals:
Dyestuffs
Rayon
Textile Colorist
Textile Institute, London. Journal
Textile World
Wool Record and Textile World.

Wood Industries Division:
Societies:
Technical Association of the Pulp and Paper Industry
Periodicals:
American Lumberman
British Columbia Lumberman
Pacific Pulp and Paper Industry
Paper Trade Joui'nal
Pulp and Paper Magazine of Canada
Southern Pulp and Paper
Technical Association of the Pulp and Paper Industry.
Technical Association Papers
West Coast Lumberman

Reference Works:
West, Clarence

Bibliography of Pulp and Paper hakNew
(Covers the period from 1900 to date)
ing.
and
Paper
the
Pulp
York, Technical Association of
Industry, 1929, 1936, 1940, 1941.
J.

.
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MINING AND METALLURGICAL ENGINEERING

Scop:
1vIinin en3neering is concerned with the removal of
minerals from the earth and their treatment to produce mmeral products in forms best suited for coixmiercial use. The
functions of mining engineering include development, exploration, safety, and valuation. The four main branches
i)efinition

and

field are Mining, Metallurgy, Petroleum, and Ceramics. The literature is grouped according to these subject
of the

divisions.

(Hoover, 11:71,79)

Literature of M.ining and Metallurgical Engineering:
The four subfields are listed with a definition for
each, followed by the chief professional societies pertaming to that subject as well as the pertinent periodicals.

The

IIining Engineering:
"Mining engineering (in

its

most

restricted sense)

consists largely of the application of principles and
practices of geology and of clvii, mechanical, electrical, and chemical engineering to the discovery,
opening up, and extraction of the more valuable maten(Hoover, 11:73)
als of the eanthts crust."
Lietallurgical Engineering:
"keta11urgica1 engineers are concerned with the
commercial treatment of minerals for the production
and preparation of metals and alloys ... The four main
divisions of metallurgy are; Hydrometa11ury, Pyro- and
Electrometallurgy, and Physical Metallurgy." (Hoover, 11:73)
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Mining and Metallurgical Engineering Societies;
American Chemical Society
American .blectrochemical Society
American Institute of Chemical Engineers
American Institute of Mining and Metallurgical
neers
American iining Congress
American Society for Metals
Canadian Institute of Mining and Metallurgy
Institution of Mining and Metallurgy (British)
Mining and Metallurgical Society of America

Engi-

Mining and Iietallurgical Engineering Periodicals:
American Institute of Mining and Metallurgical EngiTransactions
neers
Transactions
American Society for Metals.
Canadian Mining Journal
Chemical and Metallurgical Engineering
Engineering and Mining Journal
Institution of Mining and Metallurgy, London.
Transactions
Iron Age
Metal Indus try
Metal Progress
Metals and Alloys
Mining Congress Journal
Mining Magazine, London
Mining and Metallurgy
Steel
U.S. Geological Survey. Bulletin
U.S. Geological Survey. Tecbnical Paper
Bulletin
U.S. Bureau of Eines.
Technical Paper
U.S. Bureau of Mines.

Petroleum Engineering:
"Petroleum engineering is the subfield of mining
engineering that deals with the exploitation of natural deposits of gaseous, liquid, and solid hydrocarbons
and their transportation, treatment, and utilization;
it consists, for the most part, of the application of
principles of cheLiistry, physics, and geology, and. of
electrical, civil, and mechanical engineering.t1
(Hoover,

11:77)

Societies:
The American Association of Petroleum Geologists
American Petroleum Institute
Institute of Petroleum, London
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Periodicals:
Industrial and Engineering Chemistry
Institute of Petroleum, London. Journal
National Petroleum News
Oil and Gas Journal
Refiner and Natural Gasoline Manufacturer

Reference Works;
Ellis, Carleton
tives.

2 vols.

The Chemistry of Petroleum DerivaNew York, Chemical Catalog Co.,

l94-l937.
Nelson, Wilbur L. Petroleum Refinery Engineering.
New York, McGraw-Hill, l96.
A.E. Dunstan,
The Science of Petroleum, 4 vols.
University
Press, 1938.
London, Oxford
Editor.

Ceramic Engineering:

engineering deals with the manufacture
of nonmetallic, inorganic mineral products by means
to this broad defiof high temperatures. Accordin
abrasives,
nition, ceramics includes the following:
cements, clay products, electrical and thermal insulators, glass, limes, metal enameling, plasters,
(Hoover, 11:79)
and refactories.t'
ttCererIic

Societies:

American Ceramic Society
American Society of Economic Geologists
Ceramic Society (British)
Society of Glass Technology (British)
Periodicals:
American Ceramic Society. Journal
American Institute of Mining and Metallurgical EngiIndustrial Ivllnerals
neers.
Ceramic Society, London. Transactions
Economic Geology
Industrial and Engineering Chemistry
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TEE PLACE OF TECHNICAL LIBRARIES DT RESEARCH

THE PLACE OF TECHNICAL LIBRARIES IN RESEARCH

The

ae

of specialization has made its inroads into the

library field as well as in other fields of endeavor.

There

has been a trend in college and university libraries to pro-

vide more effectively for the needs of the specialized
scholars in the several branches of learnina, such as science,

tecbnology, education, history, social sciences, or

art and architecture.

Scientific

and.

tecbnical departments

have been organized to operate in conjunction with many of
these libraries.

By segx'egating those patrons interested

in only one phase of the library's collection, a more effi-

cient service can be afforded that group, and the pressure
on the main library staff may be relieved to some extent.
Ivioreover,

librarians trained in scientific and tecimical

literature are, by reason of their concentration on this
field, prepared to offer more direct and complete assistance to their patrons.

A main library of 200,000 volumes is more than ten

times as complex as

a

technical library of 20,000 volumes.

This is due to the complicating factors of administration

inherent in size--these factors increasing in geometric
proportion as the library expands.

In a small library one

can go directly to the shelves and find the desired book

without undue difficulty.
is

In a large library the student

usually hedged about with restrictions, not the least of

which Is presenting

a call

slip at the loan desk to obtain

l.]
WI.]

a book.

The ¿raduate student and faculty member working in

technical fields stand to profit most from the advantages
offered by the technical library.

These are the ones who

are often engaged in intensive programs of study and re-

search of highly technical or specialized type.

They can

save considerable time and effort when the books and pe-

riodicals in their field of study are all brought together
in a technical library and are accessible without undue

formality.

Professional societies concerned with the education of
engineers', such as the Engineers'

Council for Professional

Development and the Society for the Promotion of Engineering Education, favor the establishment of engineering and

technical divisions in the college library.

They reconmiend

the "open-shelf't policy in these divisions as a distinct

advantage to engineering students.
In addition, the state college or university library

which maintains an engineering or technical division is in
a good

position to serve the practicing engineers in the

state,

and in turn,

to receive their cooperation in the

promotion of engineering education.
While the term "research" usually denotes a critical
and exhaustive investigation or experimentation, too often
it resolves itself into a needless duplication of work al-

ready performed by another investigator.

A graduate stud-
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ent in chemistry may spend two years on an "original"

lab-

oratory research, only to discover on the presentation of
his thesis that several years ago a patent had been granted
on the identical idea.

This represents an extreme example

of incomplete search of the literature prior to carrying
out the experimentation,

but unhappily it typifies the

wasted effort which neglect of fundamental library procedures can cause.
The student is usually aware of the obvious need for
a

careful study of the literature in his field before pro-

ceeding with an investigation, but frequently he errs in
ascertaining what has been published by other workers.

He

may be confused by the complexity of scientific literature,
or he may not be aware of all the

types of publications.

sources of information or

A well-balanced technical library

will tend to obviate these difficulties.
The library can be of service to its patrons and on
the other hand the patrons can very often render material

assistance to the library.

Faculty members and advanced

students, as specialists in their respective subject fields,
are in a position to recommend to the library that material
in a given field which is significant or timely.

Coopera-

tion of this sort tends to benefit both parties and to ad-

vance the educational program of the entire college.
The technologist is constantly confronted with the

problem of keeping up with the rapid advancement of know-

ledge in his field.

For this reason he may concern himself

almost entirely with the current literature and forget at
times that the library also possesses considerable material

material of historical value--such as complete sets of the
publications of the chief engineering or technical societies.
These publications usuall

contain in some form or other

most of the significant literature in the history of
field.

a

given

Having these records of technical progress, the li-

brary becomes

"storehouse of knowledge" in addition to its

a

other functions.
The technical library is the focal point Cor technol-

ogical studies

in.

the college.

All interests meet in this

clearinghouse Cor information and all are reflected in the

resulting position of the library as an intermediary between
these overlapping and conflicting influences.
The salient rôle therefore of the technical library in

research is to prevent duplication of effort and to avoid

waste of time, money, and energy on the part of those engaged in original investigations in technology.
A manual on the use

of a technical library should,

therefore, serve to alleviate the difficulties of library

research as well as to promote the education of engineers
and technologists, by imparting to them an appreciation for
the scope and significance of the literature of technology.
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