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R. L. DUNCAN . . . as others know him

by
Fred R. Bristow

‘Those who have traveled along
the friendly road of passing years
with R. L. Duncan are of one ac-
cord in saying that “R.L."”, as he
is known to many of us in the
radio profession, is an outstanding
example of a man who has made
friendship and business go hand in
hand ... business is friendship
with him. No day ever passes
without an added measurement of
his cordial, unselfish thoughtful-
ness and consideration. He needs
no introduction to the Radio field,
and to those who do not know
him intimately I can say nothing
more appropriate than to quote
what a leading radio publication
had to say about him in 1924 —
more than sixteen years ago:

“Today he is one of the best known men in the Radio field. Be-
hind his rapid rise there is, as in every such case, a reason. Those
who have met Duncan will say that his manner, pleasing personality
and keen business sense are the principle reasons for his success. Inti-
mate friends who enjoy his confidence refer to his ardent ambition, and
his everlasting energy which keeps him plugging and forging ahead.
Hundreds of young fellows to whom he has been counselor, adviser
and friend, point to his real character as a man, none being better able
to judge than the students who place themselves in his care. He sees
good points in every fellow who comes to him and takes a sincere
interest that never swerves. In all he is a square shooter . . . and that
means much”.

R. L. Duncan is a member of the Institute of Radio Engineers,
American Institute of Electrical Engineers, American Academy of Air
Law, Committee on Governmental Regulation and Control, Veteran
Wireless Operator’'s Association, and a Major, SCR, United States
Army. He is an outstanding author and co-author of many standard
texts which are used by government, public and private schools
throughout the United States. He participated in the erection of the
second broadcasting station in America — WJY — which broadcast
the blow-by-blow description of the Dempsey-Carpentier fight on
July 2, 51921,



UNITED RADIO-TELEVISION INSTITUTE, INC.
ITS AIMS AND IDEALS

HE aims and ideals put forth in the paragraphs below were formu-

lated by me more than twenty years ago.  Continual progress in
the direction indicated strengthens my faith in their soundness . .. and
they remain a very satisfactory statement of present aims and ideals.
I am repeating them here, with a confident feeling that a thorough
reading of this booklet, combined with the experiences of the thousands
of men and young men who have been trained by me and under my
direct supervision, will serve to demonstrate their practical value.

FIRST: To conduct training that is practical, modern and up-to-date
in every respect.

SECOND: To keep pace with developments in the industry so that each
student will be instructed accordingly.

THIRD: To consider that the enrollment of a student is mutually
beneficial only when that student is trained so as to enable him to serve
the industry in a thorough and reliable manner.

FOURTH: To conduct the Institute for these purposes only ...

Training — Instruction — Service

Behind the foregoing aims and ideals is the resolute purpose to
render the most useful and satisfactory service practicable to the Radio
and Television industry whose requirements make possible the stability

of this Institute.
'/(é) ‘ OQ\LM&Q(W\.

President



UNITED RADIO-TELEVISION INSTITUTE

DEVELOPMENT OF

THE RADIO AND TELEVISION INDUSTRY

No other industry or art can boast of the rapid growth and
development as that of Radio and Television. Just a few short years
ago Radio was a laboratory phenomenon called “Wireless”. Today,
more than 30,000,000 radio receivers are in use in this country
alone. Radio, in all its branches, has now become one of our major
industries; providing employment for thousands of men, furnishing
amusement and educational opportunity for millions of people. We
are now witnessing the beginning of a still more important, and more
spectacular phase of this development. Television is no longer a

scientist’s dream . .. it is now a practical reality. These twin fields
— Radio and Television — now offer unlimited opportunities to
thousands of men ... opportunities which cannot be denied those

who are willing to prepare themselves for this broad field of work.

TELEVISION

Television is the most remarkable accomplishment to come from
the brain of science and the tireless research of the experimenter. Its
future promises to be the most dramatic of any in history.

Testing the circuits of a Television receiver. Training is re-
quired to obtain a thorough working knowledge of how to
efficiently use delicate instruments.
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The beginning of Television cannot be established from any
particular date, place, or person. On the whole it represents a grad-
ual step-by-step advance over many years. It was not until re-
cently that the vast accumulation of experience and knowledge be-
gan to take tangible form. Thus, from the discovery of the speed
of light, of selenium, of photography, the Geissler and Crooks tubes,
the scanning disc, photoelectric cells, Deforest three-element tube,
sound movies, the work of Farnsworth, Jenkins, Baird, Preece, and
the iconoscope of Zworykin ... from these many sources sprang
Television. This uninterrupted sequence of Television developments
today brings us to the threshold of unlimited opportunities in this
epoch making field.

And so ... though much has been accomplished in the past,
still greater and more abundant opportunities await those who are
willing to prepare themselves for a position in this vital new industry.

MARINE RADIO

Just the other day, it seems, Radio was still in the experimental
stage; the dream of inventive minds and thinkers in the laboratories
of the world. Suddenly it became a reality, and then the march of
progress began. Thrust first upon the world as a life-saving device
for the mariner, and as a means of communication at sea, it quickly
became an instrument of necessity. The nations of the world soon

A Telecast of one of the Brooklyn-Cincinnati baseball games
by the NBC. Many outdoor activities are now being televised.
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made it a requirement on vessels sailing the seven seas. Radio . .. or
Wireless, as it was then known . .. had come to stay. The world
accepted it as a fact, and promptly decided that the end of develop-
ment in Radio had been reached.

RADIO BROADCASTING

Then ... another startling announcement! Radio Telephony
was an established fact ... stations were transmitting the human
voice and entertainment through space! And more astounding — a
new industry was born over-night! Hundreds of broadcasting sta-
tions soon went into operation and the demand for radio receiving
sets was greater than anything the world had yet seen. Thousands
of people gained immediate employment but the lack of trained men
greatly impeded the progress of the industry. Demand was far
greater than supply.

RADIO MANUFACTURING

Manuacturing plants all over the country worked day and night
turning out broadcast receivers, vacuum tubes and parts to meet the
insistent demands of the public. Developments came thick and fast.
New circuits, new tubes and new designs followed one another in
rapid succession until the industry had reached, in ten short years, a
state of perfection that is usually accomplished in not less than two
generations.

The main Television Control Room of the National Broadcast-
ing Company, Radio City, New York. The studio programs
are monitored from here.
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TALKING MOVIES

Again the public settled back content . . . nothing new was pos-
sible . . . Radio had advanced as far as it could go. But once again
the public was startled out of its calm. Radio had given its silent
competitor; the Movies, a voice. Talking pictures, possible only
through the addition of radio equipment, were created! An entirely
new field for trained men had been developed. Once more was heard
the cry “Radio Men Needed’. The Radio Industry was consuming
its raw material faster than it could be procured. Rarely was there
a comfortable margin of safety between the supply of trained men
and the demands for them.

AVIATION RADIO

Communication necessarily follows transportation, and with
each new development in modes of travel, a system of communication
has followed. Like the use of Radio for communication with and
between ships at sea, where there is no possibility of direct contact,
the use of Radio on aircraft is practically a necessity. In fact, its
importance is even greater, for under some conditions it is of more
assistance to air travel than it is to water travel.

Aviation Radio is the younger but rapidly growing brother of
Marine radio ... and Television has been successfully operated on
aircraft!  Without the aid of Radio, the safety factor of aviation
would be greatly reduced. Colonel and Mrs. Lindberg appreciated
the value of radio on their recent flight around the world. After

In one of the Television scanning rooms of the National Broad-
casting Company showing the projection of motion picture
for Television broadcasting.
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this flight, Colonel Lindberg said, “'I advise any young man looking
to aviation as a carcer to take the Radio side of it. That is the
coming thing.”” Various governments require passenger planes to be
radio equipped. It is not a far step to the day when all aircraft will
be required to install and maintain radio equipment as an aid to
navigation, for the receipt of weather reports, and for the transmis-
sion and reception of messages of distress. There is no doubt that
the field of Aircraft Radio offers great opportunity.

RADIO and TELEVISION in INDUSTRY

And still the development, the advance, the progress goes on!
Radio equipment is playing a part in practically every field of en-
deavor. Countless industries are using radio circuits, photo-electric
cells, vacuum tubes and X-ray equipment. Automatic control of
traffic by radio is past the experimental stage. Fire and burglar
alarm systems are now successfully operated by radio apparatus.
Ventilation problems have been solved by the use of radio circuits.
Improvements in lighting and heating have been made by this same
modern science. Radio apparatus is today used in hospitals for sur-
gery and heat therapy, and in the prospecting industry for locating
mineral and oil deposits. It is used to sort materials according to
size, weight, thickness and color. It sends photos by wire, increases
the rate of plant growth, kills parasitic growths. There seems to
be no limit to the number and variety of uses to which radio ap-
paratus can be put in industry, horticulture and the other sciences.

An aviation radio mechanic testing the radio equipment in-
stalled in one of the airplanes of American Airlines.

..+ Page 8
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RADIO and TELEVISION ... the FIELDS OF
UNLIMITED OPPORTUNITY

Today the Radio and Television business which has been
created by broadcasting alone gives employment to hundreds of
thousands of trained men, and the money turn-over is figured in hun-
dreds of millions. Most people think of Radio and Television in
terms of the receiving sets seen everywhere. However, the manu-
facture and sale of sets is only one of the phases that offers oppor-
tunity to trained men. Broadcast operation, talking pictures, ser-
vicing, repairing, testing and maintenance, ship and shore station
operation, public address systems, the field of facsimile reproduction,
aviation, selling and merchandising ... all these fields require the

services of trained men.

One of the monthly technical publications states, ‘““There is not
a radio set manufacturer today who has not his technical staff either
investigating Television or is not pioneering into this field himself.
This is not an over-statement of the conditions. New developments
are coming along almost every day; and the only comparison is with
that boom which the Radio Industry experienced in its broadcasting
infancy during 1920-21. There has been a furious activity in new
Television company incorporations lately."”

Showing the actual Televising of a play in one of the Tele-
vision studios of the National Broadcasting Company.
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FACTS ABOUT 'THEINSTITUTE

The laboratories and workshops of the United Radio-Tele-
vision Institute contain a complete outlay of Radio, Television and
Electronic equipment for practical training of its students. Trans-
mitters, receivers, instruments, oscilloscopes and various testing and
analyzing devices are in abundance. A plentiful supply of equip-
ment and tools enables each student to obtain actual practical training

. the keynote of our instruction.

The calibre of a training institution is measured, not by the
number of students enrolled, but by the success of its graduates.
United Radio-Television Institute aims to train a limited and care-
fully selected enrollment in its laboratories, workshops and class-
rooms. Individual students profit by the competitive spirit of group
training, but the size of each group is restricted so that individual
problems may receive the proper attention.

LOCATION: The Institute is located at 106 Halsey St., Newark,
New Jersey. It is readily accessible to numerous bus lines, to the
Pennsylvania Railroad and to the Hudson and Manhattan Tubes.

EQUIPMENT and INSTRUCTORS: Laboratories, workshops and
classrooms are well-lighted and well-ventilated. Every modern de-
velopment in the radio and television industry is provided for train-
ing purposes. All instructors are not only qualified engineers; they
are men who have had years of actual practical experience in the field.
Students are therefore assured of sound and thorough training.

An aviation radio mechanic testing the radio apparatus on one
of the skyliners of American Airlines.

. ‘Page 10
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LIVING ACCOMODATIONS: Although the Institute does not
maintain student dormitories, we have on file a list of residences and
will be glad to assist out-of-town students in obtaining suitable
quarters. There are many excellent homes located within walking
or convenient riding distance of the Institute, and the student may
choose from a wide range of accomodations. The Newark Y. M.
C. A. is just across the street from the Institute. For the average
student, the sum of $12.00 per week will cover all living expense.

CLASS HOURS: Day and evening classes are conducted through-
out the entire year. Day classes are in session five days each week,
three hours daily. Evening classes meet on alternate evenings, name-
ly Monday, Wednesday and Friday of one week, and Tuesday and
Thursday of the following week, alternating each week. There are
two day classes. The morning class is in session from 9:15 to
12:15 o’clock; the afternoon class meets from 1:15 to 4:15 o'clock.
The length of the day course is approximately eight and one-half
months. Evening class hours are from 7:00 to 9:45 o'clock, the
length of the course being approximately 55 weeks.

TUITION: The tuition fee for the Day or Evening course is
$275.00, payable $8.00 per week for the Day course and $5.00 per
week for the Evening course. If, for any reasons, the student re-
quires more than the average time to satisfactorily complete the train-
ing, he will not be required to pay more than the stipulated tuition
of §275.00.

3

Use of the oscillator in testing and lining-up radio equipment
in police patrol cars. Practically all municipalities use radio
apparatus in police and fire departments.
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COMPLETE RADIO-TELEVISION TRAINING

This complete Radio-Television training program, as outlined,
prepares you for many branches of Radio and Television. More
specifically, this instruction trains you in a practical way for the vari-
ous opportunities in Television and Radio ... Broadcast Station
Operation, Public Address Systems, Servicing, Repairing and Main-
tenance, Aviation Radio Mechanics, Selling and Merchandising, Es-
tablishing your own Business, Facsimile Systems and Frequency
Modulation principles.

It is especially and decidedly advantageous NOT to learn only
one or two of the foregoing subjects, such as just servicing and re-
pairing, or television and public address systems only, but all of
them. You want to know Television and Radio without your
knowledge being narrowed down to only one or two branches of the
industry. You want to be prepared to take advantage of the innum-

erable opportunities that are yours with thorough training ... that
is our object of training you for these opportunities. Your scope
is then widened ... your knowledge more embracing. Remember

that little knowledge is more often worse than none at all.

PRACTICAL TRAINING is the key-note of the Institute. The
student not only learns “why’’ but also “how’’ in the laboratory
workshop method of preparing serious minded individuals for the
industry.

One of the earlier semi-portable Television control units of the
National Broadcasting Company. This was used to monitor
the Televising of the second inauguration of President
Roosevelt. ... Page 12
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OUTLINE OF TRAINING

FOREWORD AND INTRODUCTION: This is supplementary in-
struction on “‘Radio and Television — what it is — its past, present
and future”. It is the student’s stepping stone into the industry, re-
lating to the earlier experiments and developments in the art and of
that which is in store for the future of the industry.

REVIEW OF MATHEMATICS: A general review and application
of mathematics required in the field of practical applied radio and
television.

DEFINITIONS AND SYMBOLS: Familiarization with the technical
terms used in Television and Radio, together with standarized
symbols.

SLIDE RULE: Instruction on the practical use of the slide rule.
Problems with the slide rule.

RADIO AND TELEVISION PHYSICS: Substance and matter. Mole-
cular and atomic theories. Fundamentals of the electron theory.
General review of physics as pertains to radio and television phenom-
ena.

MAGNETISM: The nature of magnetism. Natural and artificial
magnets. Magnetic and non-magnetic substances. The effect of
magnetism on metals. Law of magnetism. Magnetic field — in-
duction — strength. Magnetic poles. The magnetic circuit.

The mobile Television unit of the National Broadcasting Com-
pany which is used for Televising open-air views. An inside
view of this unit is shown on the following page.
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ELECTROMAGNETISM: The electromagnet. Production of mag-
netic fields by electric current. The laws of electromagnetism. De-
termination of polarity. Reluctance, magnetomotive force. Rela-
tion between direction of current flow and magnetic lines.

ELECTROMAGNETIC INDUCTION: Proof of the laws of electro-
magnetic induction. The electromagnet. Right-hand rule to find
direction of induced e.m.f. in a conductor. Lenz's Law. Inductance
and self-induction. Mutual induction. Counter-electromotive force.

PRINCIPLES OF ELECTRICITY: Application to Radio and Tele-
vision. Electrical terms. Methods of producing electromotive force.
Series, parallel and series-parallel circuits.

RESISTANCE AND CONDUCTION: Pressure. Rate of flow. Op-
position or Resistance. Standard Ohm. Resistance in d-c and a-c
circuits. Inductive reactance. Capacitive reactances. Electrical con-
ductance. Resistor — rheostat — potentiometer. Resistance ma-
terials — alloys. Friction — heat and the electron. Conductors —
insulators. Measurement and calculation of resistance. Wire gauges.
Microhm — megohm. Temperature coefficient of resistance. Specific
resistance. Circular mil — square mil. Finding the resistance of a
wire. Length of wire — circular mil area. Finding area of square
or rectangular conductors.

Showing the video and audio controls in the mobile Television
unit of the National Broadcasting Company.
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CIRCUITS AND OHM’'S LAW: Polarity. Direction of current
flow. Electromotive force. Resistance and current relations. Volt -
Ohm - Ampere. Practical problems in Ohm’s Law. Potential drop
— fall of potential drop — fall of potential. Series of circuits —
parallel or multiple circuits — series and parallel grouping of con-
ductors. Applying Ohm’s Law when both internal and external
resistances are considered. Method of measuring resistances based on
application of Ohm’s Law — Voltmeter - Ammeter method - Wheat-
stone Bridge Method. Application of Kirchoff’s Law.

PRIMARY CELLS: Sources of electric power. Classification of

batteries and cells. Primary cells — secondary cells. Polarization.
Local action. Constructional details and operation of standard dry
cells. Methods of connecting cells; series combination — parallel

and parallel-series and series-parallel combinations. Results obtained
from various cell combinations

SECONDARY OR STORAGE BATTERIES: Effects of overcharging
and overdischarging. Methods of charging. Floating or trickle
charge principles. Electrolyte. Solution renewal. Specific gravity.
Use of the hydrometer. Reaction of charge and discharge. Various
ways of determining state of charge and discharge. Charging cir-
cuits. Renewal of electrolyte and how indicated. Buckling of
plates. Local action. General care and maintenance of storage bat-
teries.

The skilled use of precious and testing apparatus used in con-
junction with Radio and Television requires thorough knowledge
of “how” and “why” .
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INDUCTANCES: Transfer of energy by induction. Effect of in-
ductance. Practical inductance problems. Self-inductance in detail.
Choke coils and various forms of inductance. Use of iron core in
inductance. Effect of inductance in d-c and a-c circuits. Inductive
reactance. Uses of radio-frequency and audio-frequency choke coils.
Phase angle. Phase displacement.

CAPACITANCE AND CONDENSERS: The condenser. Condenser
dielectrics. Practical capacitance problems. The function of con-
densers in a-c circuits. T ypes and uses of condensers. Condensers in
series and in parallel. Capacitive reactance. Impedance. Phase re-
lations in capacitive circuits.

D-C MOTORS AND GENERATORS: The d-c motor. The d-c gen-
erator. Function and use of generator field rheostats. Shunt, series
and compound wound d-c generators. Eddy currents. Function of
the commutator. Counter electromotive force. Field poles. Arma-
ture reaction. Motor starting boxes. Troubles and remedies.

ALTERNATING CURRENT: Alternating current principles and
laws. Phase — lag and lead — Cycle — Frequency — time period
— Resonance. Ohm’s Law for Alternating Current. Practical demon-
strations on alternating current problems in radio and television uses.

A-C GENERATORS — MOTOR GENERATORS: Alternations —
frequency — cycles — phase — phase relation — current — voltage.
Effective current and voltage. Power factor. The essentials of the
motor-generator. The rotary converter. Starters.

KNX, the Hollywood, California, home of Columbia Broad-
casting System. This shows the master control room.
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