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The Place of the Bell Telephone
Laboratories in the Bell System

and Telegraph Company to work out for its Asso-

ciated Companies engineering problems involving new
developments. These problems as met by one company
are, in large measure, common to all the companies, SO
that the solutions when once at hand are generally
applicable and benefit all. The centralization of the
study of such problems is almost imperative in order to
unify the plant and the operating practices throughout
the country, a prerequisite to the interconnection of sub-
scribers on a nationwide basis.

Since the development problems encountered by the
Associated Companies cover all branches of telephone
engineering, there have arisen in the American Telephone
and Telegraph Company or closely associated with it
three organizational branches for participating in the
solution of these problems, its Department of Operation
and Engineering, its Department of Development and
Research, and the Bell Telephone Laboratories.

The American Telephone and Telegraph Company
undertakes, through constant association with the

[89]
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operating organizations of the Associated Companies,
to formulate the requirements, present and future, of
the Bell System. Out of these requirements come
the problems of the Department of Development and
Research and the Bell Telephone Laboratories.
Broadly speaking, the work of these departments may be
grouped under one or the other of two classifications
depending upon whether it has been initiated in response
to some operating problem which is pressing for solution
or initiated as a step in the American Company’s broad
fundamental programs of development. Work of the
former character is necessarily carried on in much closer
contact with the engineers in the operating field than
work of the latter character. It follows that while some
of the telephone research is specific, there is also another
portion which is of the most fundamental character as
regards the sciences upon which the telephone art is
based.

After any research program has been satisfactorily con-
cluded the proper standards in regard to systems, equip-
ment and apparatus are established by the Department
of Development and Research and these are then specified
for their proper uses in the Associated Companies by the
Department of Operation and Engineering.

Previous to 1907, three laboratories or departments
of development and research were maintained in the Bell
System, one by the American Company at Boston, one
by the Western Electric Company at Chicago, and one
by the Western Electric Company at New York. In
1907, in the interest of economy and efficiency these were
consolidated so far as laboratory and experimental
work was concerned into one unit in New York. Itis
this unit which has recently been given a corporate
form and designated the Bell Telephone Laboratories,
Incorporated. The Laboratories are owned jointly by
the American Company and the Western Electric Com-
pany, the expense of operation being divided according
to the nature of the work done.
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The recent incorporation of the Bell Telephone Labo-
ratories as one of the group of companies forming the Bell
System offers an appropriate occasion for describing in
some detail this highly developed research organization.
As indicated above, its functions, while distinet from those
of the engineering and development departments of the
parent company, articulate with them in all respects.
The research problems handled in the Laboratories are
primarily physical and chemical in nature but work in
many other fields of science is constantly in progress and
the charter of the company has been very broadly drawn
to recognize both the present diverse nature of telephone
research and its inevitable future ramifications.

The Laboratories comprise a technical personnel of
about 2,000 persons,—highly trained scientists, engineers
and their assistants. This number is exclusive of the
large groups of scientists and technical specialists in the
engineering and development departments of the Amer-
ican Company.

So large a laboratory staff, adequately supplied with
the best equipment, provides an exceptionally powerful
instrument of research. It is a contribution of our day,
and especially of large industrial enterprises, to the ad-
vancement of science. It hasbeen developed in response
to the need for practical application of research, and is
indispensable for carrying forward such concerted pro-
grams of investigation as the advancement of the tele-
phone industry, for example, demands. The large labora-
tory, working to a single end, as contrasted with the
individual worker, seems to present a definite stage in
an evolutionary sequence. In it the many highly trained
individual minds are fused into one composite mind.
Some day it will be possible to state the gain in effec-
tiveness which such a closely knit association provides,
but in the meantime there can be no doubt that the gain
exists. The purpose of all organization lies in the fact
that the efforts of a group of people working together

[91]




Bell Telephone Quarterly

in harmony toward a given end are much more effective
than the same people dispersed and each laboring as a
unit unrelated to the others. From this point of view
the Bell Telephone Laboratories have in themselves the
benefits of organization, but the gain is doubly marked,
since they in turn are a working branch of a larger system,
the whole of which is functioning toward a single end.

In America, the telephone is an institution of the
people. Nowhere else is the service so nearly universal
in the extent of territory covered, nowhere else is it so
good, nowhere else is it so generally used and its use
increasing so rapidly. The number of telephone calls
completed last year was upward of twenty billions. Even
at this, there is no sign that we are even approaching the
point of saturation in the use of the telephone. The daily
telephone traffic at present represents, on an average,
one call by one out of every two persons in the country,
and this use will increase steadily.

To care for the demands of the future, the size and
complexity of the plant of the Bell System must grow
steadily. Moreover, it is our ideal to work for constant
improvement in apparatus, in methods, and therefore
in service, until in the ultimate, any subscriber can reach
any other subscriber, even if thousands of miles away, as
readily and promptly as though he were in an adjoining
room.

The future possibilities of the telephone appeal to the
imagination. Growth will always bring new problems as
it has in the past—problems as numerous and vital as at
any period in our development. The multiple switch-
board, the underground cable, the long overland toll
cable, the carrier current systems, are our answers today
to the demand for telephone service. We smile as we view
a little fifty line switchboard of 1880 in the light of the
10,000 line board of today, but a steadily increasing de-
mand means that we are even now in the midst of rapid
progress. Increases in the size of the telephone plant
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will always necessitate new ways of achieving old ends as
well as warrant the introduction from time to time of new
types of service. To meet these changing situations the
one satisfactory course to pursue is that of development
and research based on accurate studies and analyses of
operating conditions.

The present-day complexity of the telephone plant is
such that very few problems involve experts in but a
single field. Improvement at one point usually opens up
the possibility of improvement at other points and to
take full advantage of such opportunities calls for cen-
tralized engineering and development groups who are at
all times closely in touch with field conditions. Thus,
transmitter and receiver tie to local and toll circuits, to
central office switchboards, relays and signaling equip-
ment, to telephone repeaters, to superposed telegraph
and carrier facilities, until a single pair of wires with its
associated equipment may represent the investment of
more than a million dollars, and an improvement con-
templated in one element may echo back and forth
through the plant to such an extent that hundreds of
experts in different departments are needed to decide the
best procedure.

W. S. Girrorp.
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Bell Telephone Laboratories,
Incorporated

HE Bell Telephone Laboratories is a new name
for an essential organization in the Bell System.

As the Laboratories become better known and
better understood their function will be facilitated. In
this brief exposition of the Laboratories some of the
important features of their operation will be described.

Two Broap Prysicar PROBLEMS OF CoOMMUNICATION

In broad classification the activities in the Labora-
tories are concerned with the two fundamental and in-
herent problems of electrical communication: namely,
that of the electrical transmission of intelligence and that
of switching and controlling the channels for such trans-
mission. In the functionalized organization by the Ameri-
can Telephone and Telegraph Company of its continuous
program of development and research there was instituted
in the Laboratories activities which have resulted from
time to time in important and now well-known develop-
ments in physical principles and in the apparatus or
system embodiment of these principles. And all the
activities of the technical staff of the Laboratories may
be considered to have been undertaken in the solution
of present or prospective phases of one or the other of
these two main problems, or to have been either prelimi-
nary to their investigation or by-products thereof.

In the development of transmission systems the effec-
tive, and at times determining, contributions of the
Laboratories have been evident in carrier current and
radio systems, in telephone amplifier and repeater sys-
tems, in loading coils, in printing telegraphy and high-
speed telegraphy, in duplex cable and in transoceanic
submarine cable, in the transmission of pictures, and in
many other instances which readily come to the mind of
one skilled in the communication art.
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As results of investigations basic to the problem of
transmission there have been important contributions in
the field of electronic physics, including not only thermi-
onics which is basic to vacuum tube development, but
also X-rays which are not so obviously important. New
substances have been originated of which the iron dust
material, for the cores of loading and repeating coils, and
the magnetic substance, Permalloy, are well known illus-
trations. Fundamental studies, in the nature and char-
acteristics of speech and the sensitivity of the human ear
and its range of audition, have found application beyond
the nominal limits of telephony and are today furnishing
basic information to physiologists, aurists, psychologists,
and students of phonetics. New vibrating systems and
methods of actuating them have been devised and are
finding use in loud speaking receivers or in horns where
the vibrations of columns of air are controlled by proper
design. Such developments have made possible also the
public address system which is such a serviceable adjunct
to wire or radio communication and meets a peculiar need
in banquet halls and auditoriums. Results of transmis-
sion developments have been of recognized importance in
the communication or signaling equipment of our Army
and Navy. Other developments of these studies are
illustrated by the power-line carrier-current system which
permits the transmission over a high-voltage power line
of telephone messages between substation operators.

In the field of switching and controlling transmission
channels the contributions have been evident by thousands
of refined devices and arrangements, familiar to those
acquainted with inside telephone plant, by improved
designs or circuits which result in smaller size, decreased
annual charges, increased reliability, and greater speed
and ease of operation or maintenance. From time to time
the system studies have culminated in complete central-
office systems, as most recently in that of the panel-type
machine-switching system. KEach advance in transmis-
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sion, as well as the continuous increase in public patronage,
has laid an increased burden on the designers of systems
and of control equipment which has been met promptly,
or even anticipated by suitable apparatus developments.
If it had not been met the present extensive use, for
example, of repeater stations and of carrier-current sys-
tems for multiplex telephony and telegraphy would un-
doubtedly have been delayed or uneconomical. Many of
these investigations also have been of service in Army
and Navy equipment. In the fields of transportation and
of power transmission respectively, these developments
have resulted in systems for train dispatching and for the
remote indication of the operating conditions at distant
substations.

Although it is possible to classify the activities of
Bell Telephone Laboratories as has been done above, in
terms of the two major technical problems of electrical
communication, such classification obscures the peculiar
research organization which has been evolved for the
efficient coordination of its many-sided approach to these
problems and may even tend to emphasize certain devel-
opments at the expense of others, equally fundamental and
economically necessary, which proceed continuously and
have a steady and continuous but less spectacular effect
upon the communication art.

FuNcTIONALf ORGANIZATION

In its functional organization Bell Telephone Labora-
tories divides into two main groups, the first of far the
larger size concerned with research, development and
engineering investigations, and the second, with the com-
mercial operations of the company and the rendering of
service to the first mentioned group. In the second group
fall those activities of the maintenance of the buildings,
and the operation of its efficient and well equipped model
shop; the purchase of supplies and equipment; all
accounting and auditing; estimates and cost studies;
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commercial relations with other units of the Bell System;
an extensive library service with translators and bibliog-
raphers; the maintenance of correspondence files; tran-
scription, photograph, photostat, and blue printing
services; the assembling of technical information; the
maintenance of the historical museum with its extensive
and well ordered collections of apparatus covering almost
fifty years; personnel activities, including education, em-
ployment, and medical service; and the bureau of
publication.

The larger group of the Laboratories numbers some
two thousand members of the technical staff. Excluding
for the moment certain staff engineers, concerned with
commercial developments and the exploitation of the
electrical stethophone, the audiometer, the artificial
larynx, and other by-products, the technical staff is
divided into five main groups. One of these is concerned
with patents and it is the function of this group to insure
adequate patent protection for the ideas and develop-
ments of its associates.

The remaining four groups are known by the terms:
Research, Apparatus Development, Systems Develop-
ment, and Engineering Inspection. The activities of these
four groups are, however, so closely related and so har-
moniously coordinated, involving as they do the informal
exchange of considerable information between members
of the various groups, that the contributions of the
respective groups frequently overlap and represent co-
operative rather than individual activities. Certain broad
lines limiting the activities of the groups are, however,
implied in the names mentioned above, and are adhered
to in the organization and coordination of their activities.
It is the general function of the research group to be con-
cerned with the development of physical principles; of
the apparatus group with the embodiment of these prin-
ciples in commercially designed apparatus suitable to
perform desired functions in complete systems; of the
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systems group to devise new or improved systems and
assemblies of equipment; and of the engineering inspec-
tion group to insure by studies and development of
inspection methods that the manufactured embodiment
of the work of the other three groups, as finally delivered
or installed for the telephone customers of the Western
Electric Company, shall not have lost between its con-
ception and its commercial utilization any salient con-
tribution of these other groups.

This grouping of the work of some two thousand
engineers and scientists into the four divisions just men-
tioned and attaching a name to each can give but an
imperfect idea of the varied scope and importance of the
activities. To attempt much more would require a
lengthy exposition. To attempt by illustration to explain
more fully the work included under these four headings
might give undue prominence to the types of work in
which some scores of engineers were engaged at the
expense of the hundreds engaged in related and equally
important work. Illustrations may be ventured, but
these should be considered for the point of view and
method of attacking problems. In each only a single high
point can be disclosed in the present condensed exposition.

ILLusTRATIONS OF PROBLEMS AND METHODS

Consider, for example, the method of those members
of the inspection engineering department who deal with
such a piece of apparatus as the carbon button trans-
mitter. Of this, some hundreds of thousands are manu-
factured each year. If the specifications, manufacturing
tolerances and the like should be so placed as to admit
to commercial service imperfect instruments even to a
very small percentage of the total number manufactured,
the damage to the telephone companies would be dispro-
portionately large. On the other hand, if these limits
are set too conservatively and result in the rejection of
an appreciable percentage of the manufactured product,
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then the cost and efficiency of manufacture are uneco-
nomical. It is obviously impracticable to give to all of
some two million transmitters a year a complete trans-
mission laboratory investigation. A method of spot test-
ing and checking must, therefore, be employed and a
small part of the manufactured product intensively
studied. What, however, are the relations between the
part of the product so studied and the total part manufac-
tured is a question of the mathematical theory of probabil-
ities analogous to but as complicated as the problems met
by life insurance actuaries. Fundamental studies of a
theoretical character and careful and exhaustive analyses
of large volumes of data are required in the consideration
of these and related problems.

For a single example of the multiplicity of problems
attacked by the research group consider the thermionic
problem of the emission of electrons from a filament such
as is utilized in a vacuum tube. In our modern theories
the physical constants of filament materials are indica-
tions of the possible behaviors of the infinitesimal electrons
of which the materials are composed. Such a study,
therefore, as that of determining the relation between the
total thermal emissive power of a metal and its electronic
resistivity is one which is broadly fundamental to our
Bell System applications of thermionics. The relation of
such investigations to telephonic application are some-
times indirect and the investigations may serve merely to
fill out a gap in existing scientific knowledge, on which
broad knowledge, however, future developments must
be based.

Of the work of the system group each development
must fit with practical economy into the present highly
coordinated telephone plant as well as anticipate the
plant of the future. Manual and machine switching
systems, local and long distance systems, circuits, power
supply, and equipment, all present closely related or
interdependent problems. Any development may later
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contribute to some other desired advance. For example,
when there was presented by the American Company the
problem of automatically insuring that no two toll cir-
cuits, which needed an intervening repeater, should be
connected by the intervening operator without a repeater,
other recent developments were looked to for contribu-
tions. By utilizing some of the apparatus and methods
recently developed for machine switching, suitable circuits
and equipment were devised. Toll lines may now be
equipped automatically to select, from a bank of repeaters,
an idle repeater whenever they are connected to other
toll lines of such transmission equivalents that a repeater
is required.

In many of their problems the development groups of
systems and apparatus are closely related. What a sys-
tem will do is largely determined by the apparatus but
the requirements imposed upon the apparatus are deter-
mined by the desired or projected system. Relays, for
example, must operate for certain minimum or limiting
currents which are dependent upon the circuits of which
they are a part and upon the voltage range of the power
supply at central offices.

When such limits are determined the problem of
design becomes one for the apparatus development group.
But such problems are continuous so that there is always
going on a continuous program of fundamental investiga-
tions and designs. What is true of relays is also true of
all the other pieces of equipment which enter into the
telephone plant whether desk sets, plugs and jacks,
repeating coils or condensers.

In each case fundamental studies are always in prog-
ress. Materials are investigated not only to determine
new possibilities but to be informed of variations which
may occur in materials already in use. New methods of
measurement and investigation are developed and general
relationships are established between such factors as: the
operating power requirements, the size, the materials, the
manufacturing conditions, factory adjustment and its

[100]




Bell Telephone Laboratories, Incorporated

tolerances, and the annual cost figures. The latter, of
course, are contributed by those engineers of the American
Company who are expertly concerned with the plant
utilization of the particular piece of apparatus. The
steady development of the “E” type relay, of which some
four million a year are manufactured, is but one example
of the result of such continuous and fundamental investi-
gations.

THE PERSONNEL OF THE LABORATORIES

The work of the Laboratories may be analyzed, as has
been done, into the two main physical problems of teleph-
ony, or into those functional divisions which have just
been illustrated. But neither the recognition of a, problem
nor the organization for its solution can be effective
without a suitable working force, adequate executive
leadership, and a group interested in a common field of
work, with an esprit de corps which stimulates and rewards
their best endeavors. For its peculiar problems there
has been evolved not only the present functional organi-
zation, but also a remarkable corps of investigators whose
individual interests and abilities are in part responsible
for the formation of the organization itself.

The technical staff of the Laboratories has been
broadly recruited over a long course of time. In the
training, experience, and point of view of its individuals,
it is adequately qualified for its large variety of tasks.
Careful selection in employment and the further natural
selection of experience have both been effective in produc-
ing an organization which is unique in the scientific pro-
ductivity of its atmosphere. There is an atmosphere in
which the technical interests of the various individuals
are merged by constant diffusion like the different gases
of our physical atmosphere. The outstanding character-
istics of the individuals are their creative instinct and
their capabilities for effective cooperation and helpful
leadership.
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To this scientific atmosphere there contribute men of
widely different experiences. Some have grown up in the
atmosphere of the Laboratories; others, fewer in number,
have entered from other industrial work; and a large
number directly upon completion of technical school or
graduate school training. Some acquired their early tele-
phone experience in the manufacturing organization of
the Western Electric Company in the days before the
formation of the Laboratories when engineering, manufac-
turing, and the field operations of installation were not
so highly functionalized and separated. Others have
come to the Laboratories with special experience in the
operating telephone companies or the American Company,
and have brought with them a practical familiarity with
operating requirements and that resolve for a high char-
acter of public service which has always distinguished
the operating departments of the Bell Companies. A
considerable number has come from academic research
laboratories and from teaching duties. Originally classi-

fied as physicists, chemists, mathematicians, or engineers,
they have so broadened and profited by the ideas and
technical experiences of each other that these more
restricted terms no longer apply, but only the broad term,
“member of the technical staff of Bell Telephone Labora-
tories.”

JoeN MiLLs.

Nore—Mr. Mills is Director of Publication of the Bell Telephone Labora-
tories, Inc.—Editor.
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While the classification for 1924 varied somewhat from

1923, the following table will permit of a comparison:

17.1% were straight A men
28 . 8 had A and B ratings
32.2% were straight B men
18.0% had B and C ratings
o % were straight C men
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effort of each future recruiting campaign should be
directed toward securing an increasingly higher grade of men.
Total Supplying 10 or
more recruits
No. of Institutions drawn from 1924 178 31

1 n 1 " s P28 152 34
i n n i " 1922 125 20

These figures indicate a healthy broadening of our field

and consequent better relations with a larger number oI education-
al institutions.
The attzched tatle shows the distribution of college

recruits by Orgauizations.
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COLLEGE RELATIONS AND METHODS OF

The present method of conducting a coordinated nation-
wide college recruiting campaign has given satisfactory results
and is a great improvement over the independent method which was
in operation in earlier years. This method should be continued
and improved. The system of placing the responsibility on the

Associated Company representative of conducting the recruiti

1

ng
campaign in his territory and under his chairmanship, has worked

most satisfactorily. Their activities have covered not only the
actual recruiting campaign in the spring of the year, but the
broader field of college relations and contacts have been carried
on quite generally throughout the whole calendar year Among
these activities are: offering temporary summer employment to
faculty members and undergraduates; having company representatives
present the Bell System problem in addresses before student
bodies; the conducti of specifiz courses in the art of communica-
tion at several institutions; the carly distribution of literature
to the colleges; the arranging of visits by faculty members and
students to points of interest in the telephone business; advising
with faculty members on electrical engineering curricula and course
content; and, in general, constantly keeping before the institu-
tions and their student bodies the desirability of eaployment in
the Bell System.

The active campaign has usually been organized by send-
ing well trained scouts, usually graduates of the institution

concerned, in advance of the recruiting delegation to pave the way
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delegation
interested in our work.

been carried on excellently well ¢ he results have

4

a matter for constant study and improvement.

The gift of apparatus and the Be System Educational

conference will undoubtedly contribute to better relations with

those institutions which were represented, and will probably also

result in making available students better trained

for the com-

14

munication engineering field.
In connection with this general subject, the problem of

developing close relations with the secondary school system of

the country is one worthy of careful study and development. Much

veluable work in this direction is already going on.




FUTURE DEMANDS FOR COLLEGE
RADUATE EMPLOYEES

By July 1lst the Bell System companies will have employed
during the college recruiting campaigns of 1921, 1923, 1923 and
1924 about 3600 college graduates. 1100 of these were
the 1923 campaign and almost an equal number in 1924. [he vigorous

campaigns carried on during these years were made in the effort to

overcome the shortage of trained young men among our supervisory

and technical forces which had developed during the war and the

years of industrial activity immediately thereafter. The Bell
System now has about 1 college graduate for every 20 of its male
employees and for every 50 of its total employees. Another
interesting item of statistics is that in 1923 the Bell System,
employing about 1 out o’ every 150 persons gainfully employed in
the United States, emploved 1 out of every 12 of “he technical
graduates completing courses in that year and 1 out of every 22

of those completing any college courses. Manifestly, we must
justify on some scientific basis, our dewand for such a large
proportion of the college trained brains of the country. It would
seem, if it ic not already being done, that estimates as carefully
considered as the provisional estimates for money and material
should be made to determine the future demands for employees.

In a study made by the Operation and Engineering Depart-
ment of the positions in the Bell System which could probably be
held temporarily or permanently by college men in the Plant,
Traffic, Commercial and Engineering Departments, the positions

were classified under the following headings:




Estimate of Future Demands for College Graduate Employees

Principal Positions Commercial
of Units
Large Division
Corresponding Staff Commercial
(Exch.
Medium Divisions
Corresponding Staf Supervising Foremen

Small Divisions Traffic Chiefs
Corresponding
District Assistants
Districts
Men in Training
Engineers
Staff Men not
included above
In 1923 there were 8800 of these positions and it was estimated
hat this number would increase to 11,200 in 1928. On the basis
figures it was estimated that the requirements for in-
crease in number of positions each year for growth is 450 and
for losses of men over two years' service 835, which would indi-
cate annual requirements of 1085. After allowing for promotions
from non-superviscry positions, in other words, from the regular
forces, and taking into account the iosses of college men during
first two years of their employment, the final estimate of
annual requirements totaled 1Z20.

These figures seem t0 indicate that in order To meet

demands for highly trained men for future positions of re-

sponsibility our rate oi accession through college recruiting

has not been excessive. However, these figures are gilven as an

indication of the method which might be applied in each of the

Associated Companies in preparing their estimates fcr future

requirements,




uture Demands for College Graduate Employees

Two factors, it would seem, should be kept uppermost in
the consideration of this estimate: one, to insure that each

company has a sufficient number of highly trained men coming up

through the organization to fill the higher positions of responsi-

bility; the other, to insure that sufficient number of jobs exist
to absorb the college men we employ without detriment to the

regular force.




APPARATUS

The purpose of our undertaking to make gifts to th
electrical engineering departments of educational institutions
of a carefully selected list of apparatus was to encourage these

departments to include in their fundamental engineering courses

O
==

jllustrations of general principles in the form of laboratory
experiments and problems which are drawn from the art of communi-
cations. At the Educational Conference there was no doubt as to
the appreciation of the visiting members of these gifts and it
was proven that the selection of the 1list of apparatus was the
most acceptable for their purposes that could have been chosen.

The institutions which have been designated to date to
receive the apparatus are listed below:

Alabama Polytechnic Institute
UIniversaty of California
University of Cincinnati
Columbia University

Corne.l University

Hervard University

Univeresity of Illinois

Lehigh University

Meassachusetts Institute of Technology
University of Michigan
University «f Minnesota

Ohio State University
Pennsylvania State University
University of Pennsylvania
Purdue University

Rensselaer Polytechnic Institute
Stanford University

Stevens Institute of Technology
University of Wisconsin

Yale University

The list of the apparatus will be found appended.

‘ The distribution of the apparatus is now under way

it should be completed and the apparatus in the laboratories




Apparatus

all the institutions before the end of October.

The cost of the apparatus distributed to the institu-
tions listed above is to be borne in equal shares by the American
Telephone and Telegraph Company, the Western Electric Company and
the Associated Company in whose territory the institution is

located. Gift of apparatus to other institutions will be made

only upon the initiation of the Associated Company, and if

company desires that the headquarters organization share

cost, recommendation to that effect will be forwarded to Mr.

by the president of the company, and each case will be

on its merits. Should an Associated Company desire to give
apparatus to additional institutions independently and without
reference to the A. T. « T. Company, it has been recommended that
'such transacticn be reported to Mr. Hall in order that a complete
record of the Bell System contribution to education may be pre-

served.




omplete List of Apparatus Which
1s Proposed to Furnish to
a

in Educational Institutions

m
5 ¥y

Amplifier Voltmeter Milliammeter
8-A Oscillator
1-B Impedance Bridge
- Artificial Open Wire Line with Four Half Sections
Consisting of the Following:

>

OO O 0100 0

D-79158 Retardation Coils 14.6 millihenries each
D-79159 Retardation Coils 7.3 millihenries each
D-77263 Condensers - .064 mf. each

19-A Resistances

18-S Resistances

Double Pole Double Throw Switches

Single Pole Single Throw Switches

629-B Mounting Plates

AVIRAV]

Ay

25-A Repeating Coils

25-R Repeating Coil

21-E Condenser (2 MF)

21-K Condenser (1 WMF)

21-BP Condensers (.54 MF)
6'-A Condenser
No. 18-AJ Resistance (400 ohms)
No. 18-G Resistance (200 ohms)
No. 18-U Resistances (100 ohms)
No. 13-DH Resistance (700 ohms)
No. 18-AE Resistancec (600 ohms)
No. 18-BH Resistance (1000 oh:is)
No. 18-BJ Resisbtance (1200 ohms)
BBL Bluve Bell Dry Cells
No. 766 Everecady "B" Batteries
No, 771 Eveready "C" Battery
1002 - C Head Set
No. 525 Receiver with Headband and Cord
101-D Vacuum Tubes
102-D Vacuum Tube
104-D Vacuum Tubes

2
1
1
P
O
I
5
£
2
1
S
il
i
3
7
1
1
i
<
1
2




An educational conference of faculty members from the
electrical engineering departments of nineteen of the leading
technical institutions in the country meeting with representatives
of the Bell System was held at 195 Broadway during the week of
August 18-23, 1924. The purpose of the Conference was to deter-
mine ways and means whereby the Bell System could more. closely
cooperate with the engineering schools of the country and to
bring about a common understanding of our mutual problems. The
visiting members were invited to submit suggestions as to the
manner in which the Bell System could contribute toward the de-
velopment of electrical engineering education.

The program consisted of morning sessions devoted to
papers and discussions, while the afternoons were spent in ob-
servation trips to the Bell System laboratories, local and long
distance inetallations at the Walker Street building, and also in
the demonstration of the telephone apraratus which is 1o be pre-
sented this fall tc each of the institutions represented.

During the Conference the large problems of organiza-
tion and operation of the Bell System were presented by Mr.

W. S. Gifford and other officials of the System while the more

technical aspects of the business were treated by representative

specialists of the organization. Of great interest and value

were the full and free discussions of the subjects presented,
bringing about a mutual understanding of the best means of
cooperation between this industry and the educational institu-

tions. The two outstanding factors of importance whereby the




Educational Conference

System could contribute to the development of electrical

ring courses were the aid to the laboratori

cf apparatus and a distribution of technical

==
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The electrical engineering departments of the following
named institutions were represented by faculty members:

University of Cincinnati
University of California

olumbia University
Cornell University
Harvard University
University of Illinois

Lehigh University
Massachusetts Institute of Technology
University of Michigan
University of Minnesota
Ohio State University
Permsylvania State University
niversity of Pennsylvania
Purdue Universiuvy
hensselaer Polytechnic Institute
Stanford University

c.evens lnstitute of Technology
University of Wicconsin
Yale University

The limitations based orn the invitations included only those
institutions that were at that time ocn the list to receive

apparatus.




AINDUCTION AND TRAINING OF
GRADUATE EMPLOYEES

COLLEGE

The problems of induction, training, assignment and
follow-up of college graduate employees have a vital bearing on
the building up of an efficient personnel and these problems also
react directly upon the effectiveness of our annual recruiting
campaign both as to the number and quality of recruits secured.
Believing that the experiences of the several companies in dealing
with these problems would be of interest to s, M Hall
has invited members of this Conference to open the discussion on

ters, and believes we would be benefited. by learning
the experiences of all the Associated Companies in dealing with
these problems.

The training of college men on their entry into our
employ is, after all, only one factor in the training, education

5

and development of the whole body of our employee personnel, but
closely related to it. DBelieving that this is also a subject
of interest, Mr. Hall has asked several members of the Conference

to lead in the discussion by giving the experience of their

companies in this development.




QUESTIONS FOR

Are college relations and methods of recruiting

How can they be improved?

What is the proper basis for estimate of future demands for

college graduate employees?

Would it be desirable to hold conferences locally within th
territory of the Associated Company along lines similar to

that of the one held in New York during the past summer?

Discussion of induction, training, assignment and follow-up

graduate employees along lines indicated in

eptember 27th, which is appended hereto.

General discussion ¢f methods relating to selection, train-

ing placemcnt and promotion of employees.

oy




Similar letters to all Personnel Men.

MR. W. D. STAPLES, Assistant to Director,
Long Lines Department,

Anerican Telephone and Telegraph Company,
135 Broadway, New York City.

My dear Mr. Staples:

Mr. Hall suggested and asked me to write you about one
chase of the college graduate employment problem which he con-
sidered important, and to make it concrete I will put it in the
form of a question.

What method is employed in following up the

ge graduate employees for the first year or more
their entry into our employ, (a) within the department,
the Company as a whole?

Mr. Hall has already asked Mr. Fullerton to lead the
discussion on this subject but thought it would be very valuable
to find out what has been doune in all of the Associated Companies.
This particular subject is so closely connected with other mat-
ters pertaining to the entry of college men into the System that
information with reference to the following questions if obtain-
able, we feel would be interesting to all of us. I will
enumerate them.

1. Are new men given a course of instruction before
being assigned to work?

Over what period does this course extend, in-
cluding a very brief description of the course?




Are all students given the same course or are
they given different courses depending upon
their training or the department for which
they are intended?

Where does the r
conduct of this %

spon 1b111t rest for the
rai

Mr. Koons at Mr. Hall's request will open
the discussion on this question.

By what method are the graduates allocated
finally to the different departments?

What steps are taken in their entry into
our employ to prevent dissatisfaction and
a sense of possible discrimination on the
part of our regular employees?

We would appreciate it very much if in the discussion

you will tell us of the experiences of your Company on these

. points with particulair referenczs to the first

yours,







DEPARTMENT OF MARINE AND FISHERIES,
DEPUTY MINISTER'S OFFICE,

OTTAWA , CANADA.

30th June 1925,

Dear 8Sir Arthur:=-

I beg to acknowledge receipt
of your letter of the 24th inst,, with regard to the
institution of a course in commnication engineering at
McGill University.

The grant to Toronto Univer=-
sity for an Aero-Dynamics Laboratory, to which you re-
fer, was made under the auspices of the Research Coun-
cil, and I accordingly think it advisable to pestpone
discussion of your suggestion until the return of Dr,
Tory.

In the meantime I will arrange
to have a talk with the Honourable the Minister of De=-
fence in this reference.

Yours very t uly,

/ " A0
Sir Arthur W, Currie, G.,C.M.G., // ﬂi¥Jg)'/
Principal and Vice Chancellof, \ &
McGill University, b
Montreal,.




PRESIDENT H. M. TORY. D.Sc., LL.D., F.R.S.C;

PRESIDENT

Dean F. D. ADAMS, Sc.D., LL.D,, F.R.S.
CHAS. CAMSELL, §.Sc., LL.D,, F.R.S.C,
Dean A. L. CLARK, B.Sc.. Pu.D., F.R.S.C.
HUME CRONYN, B.A., LL.B.

DeaN A. FRIGON, B.Sc., D.Sc.

SIR GEORGE GARNEAU, B.A.Sc., LL.D.

Canada

ProrF. A. B. MACALLUM, Pa.D., Sc.D., LL.D.,
F.R.S.

PRESIDENT A. S. MACKENZIE, Pu.D., D.C.L.,
LL.D., F.R.S.C.

J. M. MCCARTHY, B.Sc.
J. A. MCCLELLAND, Esq.

Pror. J. C. MCLENNAN, O.B.E., Pu.D., D.Sc.,
LL.D., F.R.S.

PRESIDENT W. C. MURRAY, M.A,, LL.D,, F.R.S.C.
PrROF. R. F. RUTTAN, B.A.,, M.D,, D.Sc,, F.R.S.C.

J. H. GRISDALE, B.AGR.,

D.Sc.A.

‘** RESEARCH "’

HONORARY ADVISORY COUNCIL
FOR

SCIENTIFIC AND INDUSTRIAL RESEARCH

orrawa, <6th June, }1925.

r ie, G.C.M.G.,
ill University,

Sir Arthur K:iCGeBa,
Principal,

Montreal.
Dear Sir:

In the absence of Dr. Tory, I wish
to acknowledge receipt of your letter of the
23rd instant, enclosing copies of two letters
which you have written to the Departments of
National Defence and of Marine and Fisheries.
I expect that Dr. Tory will return to Ottawa
within the next fortnight and your communication
will then immediately be brought to his attention.

Tours very truly,

/7 //
£ v

,_/.« . / /
/ 4 g
7/, a:' 0
I hlg” . L

/

/ /7
/ Vo /

secygtary.




OFFICE OF THE MINISTER

OTTAWA

26 th June, 1925,

My dear Sir Arthur:-

I have yours of

the 24th of June, and, supplementing

& conversetion which I had with Colonel
Bovey, just as soon as we get through
with the rush of the “ession, I shall
confer with the lMinister of Marine and
Fisheries, who has the most to do with
Radio matters, in connection with the
Government, and will give your request
every poseible consideration.

Very glad that you
ceme through your operation 211 right,
and trust you are quite yourself again.

With very kindest
regarde, I am,

Yours faithfully,

ciI‘ Al‘thur \Y‘i. Cul‘l‘ie, G‘oCcA-LcLZ., KO(-'.-DO, LL.JO’
Principal, McGill University,
Montreal, P.Q.




L. A. HERDT, E.E., D.SC.
PROFESSOR,
cfv. CHRISTIE, M.A., B.ScC.,
ASSOCIATE PROFESSOR McGILL UNIVERSITY
E. G. BURR, B.Sc.,

ASSISTANT PROFESSOR MONTREAL

G. A. WALLACE, M. Sc,,
ASSISTANT PROFESSOR

DEPARTMENT OF ELECTRICAL ENGINEERING

June 6th. 1925,

TEL. UPTOWN 5920

Colonel W, Bovey,
Prineipal's Office,

MceGill University.
Dear Colonel Bovey,

Following our telephone conversation of
June 4th, we beg to suggest the following points which
might be brought to the attention of the Government when
you make application for a grant of $5000,00 for the
equipment of our Communications Laboratory.

The communications laboratory will enable the
University to send out men trained in the fundamentals of
communication engineering and this will be particularly
valuable in the ease of those men who join the C.0.T.C. and
later enter the signal services at Ottawa. With proper
equinment in the laboratory such men can be trained for radio
research,

There are two branches -of -research which are of

very special importance in the communication field and which

the University can carry out better than any other organization.

(1) The study of the interference of power circuits
with neighbouring communication cirenits, or as it is usually
called "indnetive interference," This problem is of ever
increasing importance and the Railway Board when called upon to
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