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THE GIFT OF TELEVISION

¢ Think of television as a gift long desired. It
1s — the answer to man’s ageless yearning for
eyes and ears to pierce the barrier of distance.
It is man’s oldest dream come true.

Through the screen of your postwar television
receiver, the pleasures of tomorrow’s peacetime
world will come to you in overflowing measure.
You'll see a rich, living tapestry woven from the

glamor, the laughter and suspense of the theatre
and the sports field. You'll enjoy a new kind of
university for all the family...with magic carpet

ALLEN B. DUMONT LABORATORIES, INC.,

GENERAL OF
TELEVISION STUDIOS AND STATION WABD, 515

lessons...and world leaders as teachers. You'll
thrill at a Twentieth-Century newspaper that
mirrors events as they transpire; conferring on
every man the honor of participating in things
worthwhile, lifting him to new joy and new di gnity
in the history of the world.

But for the war, a DuMont Television-Radio
Receiver might have been your most exciting gift
this Christmas! We shall do our best, God willing,
to bring to you and yours the gift of fine quality
television before the next Christmas Season.

Copyright 1944, Alien 8. DuMont Laboratories, Inc.

FICES AND PLANT, 2 MAIN AVENUE, PASSAIC, N. J.
MADISON AVENUE, NEW YORK 22, NEW YORK



NATIONAL RECEIVERS ARELTHE--EARS OF THE FLEET
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WITH MOUNTING ACCESSORIES

The 102 Series Amplifiers consist of four dif-
ferent amplifiers available simply by changing
a small input panel on the master chassis. Except
for the input panel, they all have the same trans-
mission characteristics. Designed for the highest
type audio service, they will meet frequency mod-
vlation requirements as to frequency response,

power output vs. distortion and noise level.
TYPE 102-A as illustrated and described above.

TYPE 102-B—Three stage— Gain 95 db. In-

The 3A Mounting Frame, requiring 10 inches rack space, will
accommodate up to THREE 102 Series Amplifiers and is suitable
for wall mounting cabinet or rack ond panel installations.

TYPE 102-A —=Ywo stage—Fixed gain 55 db. Input
impedance 30, 250 or 600 ohms; output impedance
600 ohms. Frequency response 30-16,000 Cycles = .5
db. Power output + 26 VU with less than 1% har-
i monic content. Requires external power supply 275
Volts DC 30 M.A,, and 6.3 Volts AC .75 Amps. When
a 102 Series Amplifier is vsed in conjunction with a
101 Series Amplifier, the latter is capable of supplying
the necessary power,

tended for high grade public address installa-

tions. Input stage electronic mixing.
TYPE 102-C—~Three stage—Fixed gain 95 db.

TYPE 102-D—Two stage—Input impedance 600

ohms and bridging. Fixed gain 600 ohm-input

61 db. Bridging input fixed gain 4

The Langevin Company

INCORPORATED

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

NEW YORK SAN FRANCISCO LOS ANGELES
37 W. 65 st., 23 1050 Howard St., 3 | 1000 N. Seward St., 38
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THIS MONTH’'S COVER

EvVER since 1914, radio manufac-
turers have been trying to develop
radio communications equipment
suited to the very special and ex-
acting requirements of railway
service. None of these efforts was
successful until FM mobile units,
similar to those used in police
cars, were installed in Govern-
ment arsenal yards. The highly
satisfactory results renewed the
interest of radio engineers in this
great potential field. If railroad
executives seem skeptical in their
attitude toward this new effort, it
is because they have seen so
many failures. However, the ap-
plication of FM to railroad use
offers no insuperable problems,
and we can expect this to be one
of the next major fields of radio
expansion,

* # Edited by Milton B. Sleeper » *
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Essential to Every
TECHNICAL LIBRARY

Here is an invaluable source of information on the
most important radio development—a complete
record of FM progress in all its phases. In addition,
these bound volumes of FM AND TELEVISION contain
a wealth of technical information and design data
which should be available in every engineering
and patent library.

May 1941 to October 1941

November 1941 to April 1942
May 1942 to November 1942
December 1942 to May 1943
June 1943 to December 1943
January 1944 to June 1944

July 1944 to December 1944

NOTE: November 1940 to April 1941 is out of print

Each volume is bound in beautiful three-quarter pig-
skin and blue cloth by the famous Egjeling Bindery.

PRICE $5.50 PER VOLUME
plus 25¢ for shipping

FM AND TELEVISION MAGAZINE
511 Fifth Avenue New York 17, N. Y.
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FROM —55°C (-67°F)
to +85°C (+185°F)
57/ FOR OVER 2400 HOURS and
7/ STILL HERMETICALLY SEALED!

Two hundred and forty seven cycles of
alternating heat and cold for over two
thousand four hundred hours failed to
break the seal or cause failure of oil
filled Chicago Transformers.
Chicago Transformer's bushing construc- |
tion and deep-sealed drawn steel cases
will withstand the severest conditions.
Write for full particulars on this im-
proved hermetic line.

1. CHANGE OF ADDRESS
2. RexE HEMMES

3. TBA CONFERENCE

The New York offices of F.M axp
1 1 TELEvIsioN have been moved from
240 Madison Avenue to larger quarters at
511 Fifth Avenue, New York 17. This ad-
dress is at the corner of Fifth Avenue and
43rd Street. The new telephone is VAnder-
bilt 6-2483.

Rene Hemmes, whose name you will
2. find on the contents page as Assistant
Editor, has come to F.M axp TELEVIsION
after four years of teaching radio at
Washington, where he has helped a great
number of Army and Navy aspirants pass
tests for radio ratings.

Originally from Great Barrington, Mas-
sachusetts, he is back home again, for
our editorial department has been located
there, on Radio Hill, for nearly a year.

In addition to being both a teacher and
a student of radio, he has a wide back-
ground of practical experience, and he has
held a first class operator’s ticket since the
days when, as a youngster, he sailed on
fishing boats out of Boston — one of the
roughest and toughest of all radio assign-
ments.

His first undertaking for F.Mf axp TELE-
vISION is the preparation of text for the
FM Handbook, a task for which he is
eminently fitted. While the book is in
preparation, certain of the chapters will
be published in thisMagazine. You will find
in the FM Ilandbook a wealth of finely
illustrated material that will be an out-
standing contribution to radio engineering
literature.

As predicted, the First Annual Confer-
3. ence of the Television Broadcasters
Association was a tremendous success. The
representation among advertising agencies
was particularly large, but with smaller
attendance from the radio manufacturers

| than might have been expected. However,

CAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION W

3501 WEST ADDISON STREET
CHICAGO, I8

the main ballroom of the Commodore
Hotel, seating 1,000, was not adequate to
accommodate all those who applied for
tickets for the Monday night dinner where
28 television receivers, with 12-in. picture
tubes, were set up to demonstrate recep-
tion from DubMont station WABD and
NBC’s station WNBT.
(CONTINUED ON PAGE 57)

FM anp TELEVISION
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ELECTRONIC EQUIPMENT EDITION
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Published tn the Interests of Betler Sight and Sound
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Type EF-50 Pentode
Found Useful at

H ig L Frc’quenrics

Sylvamia’s Type EF-50 Amplifier Pentode,
originally produced primarily for military
purposes, has a number of unusual features
that suggest many applications in postwar
design.

The outstanding characteristic of the
EF-50 is that 1t 1s designed to operate at
250voltsonbothscreenand plate,peritting
operation at ligher frequencies because of
the resulting reduction in input loading.

Tube is provided with its own external
shield, grounded through center lug, as
well as internal shielding brought out on
twoterminals Since suppressor and cathode
arcbroughtoutseparately. 9 pinsareneeded.

Full techmcal data on the EF-50 can be
obtained from Sylvania.

“Next tvme you gobailing ont, for heaven's
sake grab a set with Sylvama Tubes!™

Sylvania Equipment Helps B-29s

Report “Mission Accomplished”

Company’s Tubes, Electronic Devices
E.\’{('n.s'iv('/)' Used on Su[)mfo'rtrcsscs

Radio communications equipment and electronic navigational aids have been
developed to a new pitch of perfection aboard the giant Boeing Superfortresses,
which have so convincingly demonstrated their ability to strike hard and
effectively, deep within the enemy’s territory, after flying from far-distant

Exterior view shows the B-29 bristling
with50-calibre machine guns and 20 mm.
cannon. The Superfortress is powered by
Sour 2200-hp. engines, rolls on doublec-
wheeled landing gear, carries electronic
cquipment such as is manufactured by
Sylvania and others. (Boeing Photo)

Dip You KNOw...

That many industrics use Sylvania Pirani
tubes to measure pressures rangmg from
1/10 10 1/10.000 mm?

* * *

That newly defined life ratings for Sylvania
Fluorescent lamps show that, in many ap-
plications, life expectancy is greater than
previously indicated, when lampsare burned
on long time-on cycles.?

SYLVANIA N ELECTRIC

MAKERS OF FLUORESCENT LAMPS, FIXTURES, ACCESSORIES, INCANDESCENT LAMPS, RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES
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bases. The long operating range of the
Superfortresses necessitates a complex elec-
tronic nerve system to assure close contact
in flight, accuracy in reaching target, and
safe return to base. Radio and electrome
cquipment — estimated to total approxi-
mately one ton for cach Superfortress —
includes the most modern navigational
devices, in addition, of course, to the
transmitters, receivers and other apparatus
necessary for communication between crew
members, between aireraft in fhght, and
between planes and their distant bases.
Sylvania has made important contribu-
tions to the electronic equipment that helps
make possible—and ultimately transmits—
the terse, stirring message, “Mission Accom-
plished.” Not only are many Sylvama tubes
utilized in the various radio sets and control
devices carried by the Superfortresses, but
Sylvania is among the manufacturers sup-
plying electromc equipment for the B-29s.

PRODUCTS INC.

Radio Division - Emporium, Pa.
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Long before “Pearl llarbor,” experimental radio
newspapers, printed by Finch Facsimile, were begin-
ning to appear in various parts of the country. To
be exact, nineteen broadeasting companies took out
Finch Facsimile licenses for this purpose. Among
these were some of the most powerful stations, and
some of the most pow erful newspapers, in the country.

A central gervice bureau was set up, to prepare
photostated copy almost like boiler plate and fly it
daily to each associate broadcaster, in time to use the
little used hours of ecarly morning to broadcast (by
amplitude modulation) what was called a complete
newspaper, in time for breakfast.

Readers, upon arising. would find -~ rolling from
their Facsimile Recorder — a continuous paper scroll
of news, maps, photographs. cartoons, boxscores,
market reports, eross-word puzzles — and ads. Some
of these ads were to be national. secured and paid for
by the central bureau; others were to be local copy
pasted into the seript by the broadcaster. in spaces
provided in the photostats.

The F.C.C. then authorized multiplexing Frequency
Modulation — sending audio and facsimile over the
same wave bands simultaneously. This meant that
Finch Facsimile could become a 24-hour service with
license to sell time or space.

These developments make it more than probable
that as soon as the Government gives the green light
for non-essential production. highly developed self-
sustaining facsimile newspapers or supplements will
be started in many cities.

Whia,

§ o v —" X SPECIAL SERVICE FOR BROADCASTERS

Finch Telecommunications, Inc., holders of the
essential patents for successful Facsimile operation.
have established an Advizory Committee on Fau-
simile Publishing headed by Commirsioner George
Henry Payne, publicist, radio authority and author
of The History of Journalism. Broadcasters wonder-
ing how to become publishers of the first successful
Facsimile newspaper supplements in their cities are
cordially invited to write us for further information.

FINCH TELECOMMUNICATIONS, INC.
PASSAIC,

o f =
1NC

h fac51m11e
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MOSSMAN
SERIES 4200

A Light, Compact
MOSSMAN LEVER SWITCH

For Transmitting Equipment

The light weight and compact size of the Series 4200 Mossman Lever
Switches make them excellent components for radio equipment.

Frame of the Series 4200 Mossman Lever Switch is of zinc or aluminum
die casting. Design and moterials used make it o rugged, positive-
action switch, light in weight and attractive in appearance.

Latch plote is of highly polished chrome plated brass with threaded
stem on which a plastic handle is secured. Detent mechanism consists
of a stainless steel spring, which exerts pressure against two free rolling
stainless steel bolls located in a nickel plated brass tube inserted and
staked in the tunnel of the switch frame.

The Series 4200 Mossman Lever Switch is available as either a two or
three position switch (locking or non-locking) and in an almost unlimited
series of combinations of contact assemblies built to svit specific require-
ments. Contact ratings: Standard heavy duty—5 amperes, 110 volts
A.C. (non-inductive), ¥&” diameter fine silver. Extra heavy duty—10
amperes, 110 volts A.C. {non-inductive), 3/16” diameter fine silver.

Like all Mossman Electrical Components, the Series 4200 Lever Switch is
precisely constructed of highest quality materials. Send for catalog
giving complete descripfion of the many types of Mossman heavy duty,
multiple circuit lever switches, turn switches, push switches, plug jacks
and other special switching components.

| NGINEERIN §
Y S 1\‘ “‘;b

RCA: Has appointed Radio & Appliance
distributors, Inc. as distributor of RCA
Victor products in the Chattanooga terri-
tory. This is a new concern, of which
Mark H. Hays is president and Harry F.
McCool is treasurer. Address is 410 Broad
Street.

Motorola: Aunounces the appointment of
Edward L. Pincus as district sales mana-
ger for the Middle Atlantie states, with
Headquarters in Philadelphia. He was
assistant sales manager for Elliott-Lewis,
and later sales manager managed the
castern Pennsylvania territory for Trilling
& Montague. Prior to joining Motorola,
he was chief field expediter for Philco.

Lear: Nate Hast. 25-
vear veteran of radio
sales, has joined
Lear, Inc. as mer-
chandising manager,
in charge of styling
and marketing their
new line of civilian
radio equipment. Iis
headquarters will
be at 230 East Ohio Street, Chicago.

Colonial: Former advertising ageney head
Terry P. Cunningham, who handled the
Svlvania tube account, will be contact
man between Colonial and their major
home radio customer, Sears, Rocbuck.

Bendix: Edward R. Hanslip. Jr.. formerly
southwestern district sales manager for
Stromberg-Carlson, has joined Bendix as
district manager. He will continue to
make his headquarters in Kansas City.

Electronic Labs: Ilas
appointed Walter E.
Peck as sales mana
ger. He has been a

BASIC CONTACT FORMS ) ' ‘yr‘l :rl member of the engi-
! ., ('3 L i o (‘3 1 neering department
O —90 —30 — 3] g —3 W for the last four
PORM A FORM 8 roam C oRMm C ’ fOeM D $ORM | . .
Single Pole Make Single Pole Beeok Siple Pole Double Theaw Single Polc Double Moke Betore Birab Break-Mabe.Breah years, serving in the

Thiow Open Neutra!

capacity of both de-
sign and sales engi
neer. He was previously connected with
Noblitt-Sparks.

DONALD P. MOSSMAN, Inc.
612 North Michigan Avenue Chicago 11, lllinois

MOSSMAN
ﬁécﬁica/ ( OIW/M
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Magnavox: Has appointed J. B. Sharpless as
Milwaukee district manager. His territory
includes Wisconsin, North Dakota, South
Dakota, Minnesota, the northern penin-
sula of Michigan, and northern Illinois
except Chicago. He will be located at 2218
North Summit Avenue, Milwaukee.
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B. recent UTC analysis of Japanese components substantiates the conclusive
superiority of products of American design and construction. .. for example,

on transformer components ...

Japanese
components
illustrated
obtained from the
Pacific war
theatre for

the UTC Research
Laboratory

MAY WE COOPERATE WITH YOU ON DESIGN SAVINGS FOR YOUR APPLICATION ... WAR OR POSTWAR

.
150 VARICK STREET NEW YORK 13, N. Y.

EXPORT DIVISION: 13 EASY 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"
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You have to knowe 1o design for quality . . . efliciency ... reliabiliny.

In M equipment these factors are vitally important and can only result
from proved ability.

You will find this ability at Federal — whose enginecr-—pecialists Lnow PV,

s

Federal’s broadeast equipment has carned an enviable reputation .. the
end result of a long list of impressive achieyvements. 1t was Federal's cngineers
who contributed their knowledge to the development of the Nicro-ray

the forerunner of modern high-frequeney technique.

This pool of research and development experience. working in the ~ame
tradition of perfection. iz now responsible for Federal's 1)V equipment — the

ultimate in modern engineering desiun.

Look to Federal for complete FM installations . . . antennas. cables. trans.

mitters. transformers. vacuum tubes .. all hacked by Federal’s name . . . the
otny name that stands for the hest in hroadeast equipment.
Federal Telephone and Radio (Drporation 4

v

g L
\cﬁ)\ Newark 1, N. J.
2
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The march of Hytron receiving tube prog-
ress down through the years is fascinating.
One looks back on tubes, tubes, and more
tubes: battery, AC, AC/DC, diodes, triodes,
pentodes, beam tetrodes, multiple purpose
types, G's, MG’s, BANTAM GT’s —and
now the miniatures. Price and size have
been drastically cut; quality and perform-
ance, amazingly improved.

Hytron has made them all. Its long
and varied experience is priceless in a
complex industry where probably never will
all the answers be known. In making
radio tubes, painfully acquired practical

KCLUSIVE MANYF

experience must supplement the formulae
of science.

With an eye to present and future, Hytron
is concentrating its production of receiving
tubes on preferred BANTAM GT types
needed for war—for today’s civilian re-
placements — and ultimately for post-war.
Its wartime activities are teaching Hytron
new techniques of miniature production.
Many potentially popular Hytron minia-
tures are in development. Typical American
dissatisfaction with anything but perfection
continues; the parade of Hytron receiving
tubes marches on.

s
10 RECEWVING Tust

W iy

MASS'

BUY ANOTHER WAR BOND
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ALDEN

for Graphic Recording of any kind

OUR YEARS OF EXPERIENCE, and cumulative skills, in the
designing and production of RADIO COMPONENTS, are now

being used in making equipment which covers the entire field
of FACSIMILE.

Actual service, as found in war and communication work under
all conditions, has given a PRACTICAL quality to our equip-
ment which, under ordinary conditions, would not have been
obtained in years of engineering with limited application.

ALDEN PRODUCTS COMPANY is manufacturing practically
ALL- TYPES AND SIZES of facsimile and impulse recording
equipment—using all the varied recording mediums: Photo-
graphic Paper, Film, Electrolytic Paper, Teledeltos, and Ink.

IMPULSE RECORDING
PAPER

By "COVERING THE ENTIRE FIELD,” we mean . ..

R N ) i

Some of our equipment has been used for the transmitting and receiv- 1
® ing of photographic pictures of reasonably high resolution (such as the
war pictures now appearing in the news).

Continvous Recorders —of the type whose value has been proven on
2. National and International news service circuits—are now on their

way fo the Orient, to be used for the receiving of the so-called "picture"’ |

languages. They use ALFAX paper. |

Also, through the use of ALFAX (the first high-speed black and white ]
permanent recording paper), HIGH-SPEED Signal Analysis Equipment

3. has been made possible for various laboratories and Government
Departments. Other equipments have employed Teledellos Paper for
message work and other purposes.

For outlying posts, where servicing equipment is an impossibility, or,
where radio or wire links are of poor quality and power, ALDEN Tape |

4. Recorders (recording medium, ink) —have been designed to operate |
with a minimum of trouble and edjustments, and have PROVED MOST {
SATISFACTORY.

The ability of ALFAX Paper and ALDEN Machines to record impulses

as they occur, without the inertia problems of many previous methods,

! has made possible other recorders at various speeds (including slow).
s. They will record o whole day's history of reloted phenomena, with

time indicated, and often — with self-calibrated linear reference marks
for ready interpretation.

ALDEN PRODUCTS COMPANY

117 North Main Street
BROCKTON [64F1], MASSACHUSETTS

® o s 00 00
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FACSIMILE

The BUILDING of the EQUIPMENT shown on the opposite
page has solved most of the problems (as well as pro-
viding us with adaptable UNITS and SUB-ASSEMBLIES)
in the design and making of models that are in their
advanced stage for:

HOME RECORDERS—that are simple—attractive—and
which produce clear black and white copy.
*

DISPATCH RECORDERS —which use a minimum of panel
space; for Railroads, Emergency Service Cars, Aircraft,
Police Cars, Taxis, etc., etc.

*

LARGE AREA CONTINUOUS RECORDERS—for maps
on paper that is readily drawn on, for interpretation or
notes, and which can be made translucent for the making
of duplicate prints.

*

INTER-DEPARTMENT, or INTER-COMPANY MES-
SAGE, DESK SIZE RECORDERS—for memorandum or
sketch dispatch, using ordinary typewriting for the scanning,
but enlarged one and a half times, for legibility.

*

We do not want to miss an opportunity to discuss with
you any interest you may have in . . .

FACSIMILE or IMPULSE
RECORDING

, v
WRITE . . . or, better still, |,
VISIT US by appointment! ob\")
O
0

PRODUCTS COMPANY o

map is transmitted as filled in, and enlarged one-and-a-half times during transmis-
sion. It shows the possibility of closely written information being received so it can
be easily read, and on paper on which further drawing or writing can be added, In
this instance, the forecaster can draw his own int-rprﬂalior_\ of the isobars. Again

BROCKTON [64F1}, MASSACHUSETTS

N -

CATCHING THE CATHODE RAY SIGNALS IN A
PERMANENT RECORD ¢ I'robably one of the greatest
of all developments is the application of the cathode ray tube
to make visible high frequency current for study and an-
alysis. Now, Alfax paper and Alden recorders are the next
step, making possible a permanent record on paper of what
can be seen instantaneously on the cathode ray tubw screen.

—_—— 1

"V DEGREES INCLINATION OF CLINOMETER
W W M T T 80 .‘
- 1
- o Mot |
2 ' |
REFERENCE MARKS MAKE IT EASY TO INTER-

PRET RECORDING @ This type of recording shows how
standard or definite reference marks are recorded vertically
for the accurate interpretation of received signals, whose
intensity is indicated by shade and width of mark. Time
intervals are impressed laterally.

e [t on | oonr || o T

LI T I

-
...um-mn».......,,,,,...ul""
T L
||lll""||"l|.l‘h LYY

HOW AN HOUR BY HOUR HISTORY OF FIVE RE-
LATED PHENOMENA IS RECORDED @ The above
record will suggest the possibilities of recording several dif-
ferent types of phenomena canditions or valuea (usually
related) which need to be recorded or studied together with
time Indicated. For instance, in process control, recording
rate of flow, pressure, velovity, temperature, humidity —
is recorded day bv day or hour by hour nearby or at a remote
center.

o} Y3aN M

111 North Ma'n s'ree' I WHAT ENLARGEMENT IN TRANSMISSION DOES @ The original weather

l Alfax paper can be made transiucent for printing or overlaying.

December 1945 formerly FM Ravio-ELECTRONICS

13



POLICE RADIO

EQUIPMENT

AVAILABLE NOW!

WPB has permitted us o

return 1o our pre-war products
to a limited extent. Police
Radio Communication Equipment

can be supplied on priority ratings.

Our Sales Department is ready to assist
you in getting priority ratings. Write
for Police Radio Equipment
Catalog and further

particulars.

RADIO, INC.

7421 South Loomis Boulevard Chicago 36, lllinois

BUILDERS

OF PRECISION

RADIO COMMUNICATIONS

EQUIPMENT
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|A|. LIGHT SOCKET

Tensile strength of leads and connec-
tions far in excess of requirements.

Tough, plastic shell molded around
bracket providing a secure bond with
mechanical strength far beyond any
normal requirement.

Rounded edge will not cut or froy wire
insulation.

Voltage Breakdown between contacts—
1200 Volts. Voltage Breakdown to ground
—5000 Volts.

Lug on contact fits in groove in shell so
that contact cannot be turned or twisted
when inserting lamp.

Center contact mounted so that it can-
not protrude from shell and short on
chassis when lamp is removed.

Plastic shell is recessed for contacts,
which cannot be pushed or pulled out
of position.

Stronger, tougher, heavy walled plastic
shell.

A variety of different mounting bracket
styles available, suitable for practically
any mounting.

For Your Present and Post-War Production

40th ANNIVERSARY Lenz Dial Light Sockets have always been known for their superior mechanical
_t qualities and elecirical characteristics.

Wil Now these sockets are still further improved, with even greater mechanical

strength. A stronger, tougher plastic shell is attached to the bracket with o

new type of construction that provides a virtually unbreakable bond between

shell and bracketr. Its excellent electrical choracteristics are maintoined.
Consider these Lenz Dial Sockets for your present and post war production.

Write for sample today.

This year Lenz celebrates its 40tt year of service
to the communications industry,

LENZ ELECTRIC
MANUFACTURING CO.

1751 N. WESTERN AVE. CHICAGO 47, ILLINOIS

In Business Since 1904
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% Engineers at Hallicrafters are continually striv-
ing for new heights of perfection in high frequency
development work. The Model $-37 is one example
of the progress they have made. This is the first
and only set of its kind — covering both AM and e, | =)
FM and operating in the range of 130 to 210 Mc. ;

Two r.f. stages are used and in conjunction with an

intermediate frequency of 18 Mc., assure an amaz- w %oéz/fj/ R

ingly high ratio of image rejection. It is becoming w/;”yf’ ofo”// eé{?:éey e

a valuable instrument in the hands of all explor- We/c/é/ 7 /”‘//lﬂoa ¢”€”0}/
ing the upper reaches of the high frequency ranges. 7€ 96‘(?/}/8,.

hallicrafters rapio =B i, A

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMINT, CHICAGO 16, U. 5. A.
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A WEST COAST VIEW OF TELEVISION

Television’s Problems as Seen by the Executive Vice President of an Independent Network

AT THE outset, I would like to pay trib-
ute to those distinguished colleagues
in the television broadcasting business
who preceded me this morning. I was glad
that the many guests at this Conference
had the opportunity of hearing a realistic
explanation, description, and analysis of
those things that have to do with this art.
You must have been struck, as [ was,
listening to those speakers this morning,
by the wide contrast between their con-
servative statements and the processes
still to be solved; the contrast between
their expressions and the expressions of
the animated and overly enthusiastic pub-
licists who would lead you to believe that
television is going to provide at least fifty
million of the sixty million postwar jobs
that we heard about over the air in
November. °

Some of the publicity I have heard
about television is comparable to the
story of the old darky preacher who, with
all the fervor that only a darky puts into
his prayers, was praying for rain to relieve
the condition of the arid acres of his poor
parishioners.

Either by coincidence or because of the
efficacy of his prayers, it started to rain
that night, and it rained continuously for
two weeks. It not only irrigated the farms
of his parishioners, but it washed them
down the muddy river. At this point, the
old darky preacher got down on his knees
again and said, “Lawd, I knows I prayed
for rain to help my poor flock, but what’s
going on now is plumb ridic’lous!”

As most of you know, I come from an
arca that is rather adept at superlatives,
typical of which was at a meeting between
two herring destroyers out there recently.
Jake asked Sam: “How’s business?” Sam
replied: “It’s colossal. In fact, it's super
colossal, but it’s improving!”

Now, television is not colossal, and it is
not super colossal. Television is here. The
producers of television are ready to deliver
it to the public, and the public is ready to
receive it.

We start with that premise, and any
questions that [ pose are not in any sense

* Executive vice president, Don Lee Broadcasting
System, Hollywood, Calif.; and vice president, Tele-
vision Broadcasters Association, Inc. An address
delivered at the T.B.A. Conference luncheon Dec. 11,
1944, Hotel Commodore, New York City. This text is
from the transcript furnished by Accurate Reporting
Co., 154 Nassau St.,, N. Y. C. Certain obvious typo-
graphieal errors in the transeript have been corrected.
(Ep1iTOR)

BY LEWIS ALLEN WEISS*

MONG the various addresses
delivered at the First Annual
T.B.A. Conference, that by Lewis
Allen Welss was selected for pub-
tication because it brings out as-
pects of the television picture
which have not been discussed by
others.

Of particular interest is the ref-
erence to the position of the
broadcaster who must risk a large
capital investment in the hope
that it will produce enough reve-
nue to amortize the cost of televi-
sion equipment before the prog-
ress of the art makes it obsolete
and return some slight profit, at
least. This is in contrast to the
position of the receiving set man-
ufacturer who risks only mer-
chandise to the extent of one
production release at a time, on
which he can make an immediate
profit.

Mr. Weiss speaks for the inde-
pendent broadcaster who, though
able to write off experiments with
television against sales expense
incurred in maintaining his com-
petitive position, cannot draw
upon such reserves as are avail-
able to the major networks, and
must relate his pioneering in tele-
vision to some reasonable ex-
pectancy of profit. At the same
time, these are the broadcasters
who will have to go into television
before service will be available to
the public on a national scale.

directed critically at any one but they
reflect the things, the factors that the
broadecaster who is entirely dependent on
the product of his station for income
should, if he is a sound business man, take
into serious account.

In Lincoln’s day — and I studied law
in Illinois and have some of that back-
ground — you will recall that a young man
aspiring to be P’resident did not have to
matriculate at Groton or Harvard, with
all due respect to those two institutions.
In Lincoln’s day, if a young man wanted
to become a lawyer, he went into a law
office and, in addition to sweeping out and
running errands, in his spare moments he
did what they politely called “read the
law” and after he had been doing that
for a number of years, either to a point

December 194} — formerly I'M Rapio-ELECTRONICS

where his company became obnoxious to
the other members of the firm or he him-
self decided he wanted to earn a living, one
of the senior members of the law firm
would approach one of the traveling cir-
cuit judges and recommend that this
young man be admitted to the Bar on
what they called “motion.”

It was customary for the jurist con-
fronted with a young applicant of that
type to question him as to why he felt
qualified to practice law. Well, this par-
ticular candidate in Lincoln’s time very
promptly answered that he was qualified
because he had read and practically mem-
orized every precedent-establishing case
in the Illinois Library.

The judge looked at him and said:
“Young man, do you realize you might
wake up tomorrow morning and discover
that the Supreme Court has reversed
everything that you know?”

Now, if the Federal Communications
Commission accepts the recommendations
of Columbia, as given during the last
Allocations Hearing, we may wake up one
morning and discover that the FCC has
reversed everything that we know about
television broadcasting!

There are other factors that confront
us, and to which the answers have not yet
been provided. .

Venture capital is not going to be
encouraged until some amelioration of the
tax program is developed, because there
is no incentive to gamble any appreciable
amount of money, of assuming risk, and
having the opportunity of a very insignif-
icant return if the risk proves successful.

Another factor that I think is worthy
of consideration — and I say this without
partisan bias —is that we are hoping
that there will be a change in the trend of
the past twelve years to substitute Gov-
ernment edict for the experienced judg-
ment of business.

These are all factors that have to be
given serious consideration in contem-
plating anything that is as long-range as
the opportunities of providing a return
such as characterizes this business of
broadcasting television.

The manufacturers of television re-
ceivers and transmitters have a somewhat
different viewpoint because their oppor-
tunities of recovering are different than
our own. | would like to borrow a phrase

(CONTINUED ON PAGE 44)
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FIG. 4. THE NARROW ZONE OF DEGRADED SERVICE, DUE TO CO-CHANNEL OPERATION,
IS SHOWN ON THIS MAP OF THE MILWAUKEE AREA

GO-GHANNEL SYNGHRONOUS FM SATELLITE

By Exciting a Satellite from the Main Station, the Need for a Second Frequency Is Eliminated

HE outer limits of the service arca of a

broadcast station are defined by the
field intensities necessary for good rural
service. For FM broadcasting, this is
taken as the 50-microvolt contour. Inside
the area defined by this contour there
may exist localities and small areas which,
because of the existence of shadows, the
prescnce of higher noise levels, or other
reasons will not receive good service.

Obstructions such as hills. cliffs, or
buildings, when present in the trans-
mission path, introduce attenuation, creat-
ing shadow effects. The area encompassed
in a shadow will receive only a fraction
of the theoretical signal intensity, which
may be anywhere from 10 to 100%,
depending on the degree of shielding.
Such areas may be compared to holes in

* M and Television Engineering Supervisor, The
Milwaukee Journal Radio Stations WAFM, WMTJ,
Milwaukee, Wis,
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a piece of Swiss cheese. It is not unusual
to find these holes in the patterns of
existing stations, and such conditions pre-
sent serious prob lems to the broadcaster,
especially if a shadow falls inside the
1,000-microvolt or primary service area.
A practical method of serving these areas
is by the use of boosters or satellite sta-
tions.

There are three possible types of booster
or satellites, as follows:

1. The operation of a separate low-
power transmitter carrying the same pro-
gram on a different channel from that of
the main station.

2. The operation of a low-power trans-
mitter carrying the same program on the
same channel as the main station, but
without synchronization.

3. The operation of a separate low-
power station on the same channel as the
master station, with both the carrier

frequency and the program synchronized.

The general characteristics of these
three types of booster or satellite are as
follows:

The operation of an independent low-
power transmitter on a frequency other
than that assigned to the main station
requires the use of two channels. One
disadvantage to this method is the loss of
frequency identification by using dual
channels. It also reduces the maximum
number of channels available for primary
broadcast services.

The use of an independent low-power
transmitter, operating on the same fre-
quency with only sufficient power to fill
out the service pattern, is called non-
synchronous carrier operation because the
carrier of cach station is generated in-
dependently and the two stations are
related only insofar as simultaneous trans-
mission of the program is concerned.

FM axp TELEVISION
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FIG. 1. THIS PleUP RECEIVER 1S 430 FT. FROM THE TRANSMITTER. FIRST CONVERTER IS IN UPPER COMPART-
MENT. BELOW ARE POWER SUPPLY, TELEPHONE, AND COAXIAL LINES

With this type of booster. a mush area
1s created al points where the signals
approach equal intensity. Objectionable
interference is especially noticeable during
prograin  pauses and al limes of zero
modulation. The interference takes on the
form of a beat note, the frequency being
the difference between the twe carriers.
Unless this type of booster is placed so
that this zone falls in an areaof relatively
few potential listeners, no particular serv

1ce advantages can be aseribed to its use.

Third is the type of booster that de-
pends on the main station for bolh its
carrier and modulation. This should be
defined as complete synchronous opera-
tion. and seems to offer several advan-
tages over the other types. Using this
syslem, it 1s nol. necessary to converl
to audio frequencies and remodulate
another transmitter.

Under a developmental heense from the

December 19454 — (ormerly £ Ravio-ELecTrRONICS
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FCC. The Miwaulee Journal has been
carrying on a program to determine the
feasibility of operating a satellite FAL
station at the WNMEM studio site in
Milhwaukee. Wisconsin, using a directional
receiving antenna near by to pick up the
signals from the WMEM main trans-
mitter on £3.5 me. at Richfield, some 20
miles distant. and repeating this carrier
and modulation faithtully in all respects.
Our main objective was to determine if

19



F1G. 2. AT LEFT ARE SECOND CONVERTER & SUPERVISORY RECEIVER. RIGHT, 100-
WATT AMPLIFIER, IPA STAGE, AND POWER SUPPLIES BELOW

such operation was technically possible
and if it could be made into a workable
system with & minimum zone of degraded
service, or area of objectional interaction
effects between booster and main station
signals.

It was our intention to find the mini-
mum separation that would be required
between the receiving antenna and the
satellite transmitting antenna. Our pro-
gram also included the testing of the
booster station operating without fre-
quency synchronization and described here
as the second type. This meant that the
programs were to be carried simultane-

1 Patent applications have been filed on this systemn.
.
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ously by wire lines directly to the WMFM
transmitter and also to the satellite.

Since this project employed a new
method! of co-channel synchronous opera-
tion, a description of the installation and
operation of such a system and the results
that have been obtained will be of interest
to other broadcast engineers:

The equipment used to accomplish syn-
chronous operation can best be described
by dividing it into two units, the remote
piekup point, Fig. 1, and the transmitter
proper, Fig. 2. The complete arrangement
is shown in the block diagram, Fig. 3.
A pickup point was selected 430 ft. from
the proposed location of the satellite

transmitter for the reception of the in-
coming signals from the WMFM trans-
mitter on 45.5 mec. Here a directional
antenna was used in conjunction with
equipment which converted the incoming
FM carrier and its modulation to a lower
radio frequency.

The beat frequency of this converter
was chosen to give an intermediate fre-
quency of 5.5. me., and was generated by
a medium low crystal-controlled oscillator,
followed by two multiplier stages. In
actual practice, this oscillator was located
at the satellite transmitter site, and its
control voltage was transferred by a co-
axial line to the two multiplier stages in
the receiver associated with the shielded
receiving antenna.

Following the first converter, several
amplifier stages raise the IF voltage to
a value sufficient to pass into the second
co-axial line, terminating in a limiting
amplifier at the transmitter location. By
burying these lines 10 ins. to 1 ft. beneath
the surface, along with the power and
telephone circuits, we made sure that a
minimum of feedback would occur. The
setup of the entire 100-watt synchronous
satellite station is outlined in Fig. 8.

At the transmitter end, the 5.5-mc. IF
carrier is heterodyned back to 45.5 mec.
by using the identical control voltage and
frequency injected in the first converter.
The output of the second converter is fed
to a broad band amplifier operating on the
carrier frequency, and is followed by two
power amplifier stages, the last of which
is capable of 100 watts output. A Variac
is used in the primary of the rectifier
transformer to control power output from
zero to maximum,

At the present timme, antennas at both
pick-up and transmitting positions have
patterns that closely resemble cardioids
back-to-back, and combined give a re-
jection ratio better than 1,000 times.
The initial antennas consisted of horizon-
tal dipoles at both remote pickup and
the transmitter, with a copper baffle
screen directly back of each.

The field intensity from the main trans-
mitter is in the order of 8.5 millivolts. It
should be remembered that there is no
need to operate a satellite in such a high
field and conséquently a reduction of the
field voltage was brought about. This was
done by lowering the power input to the
WMFM transmitter until approximately
500 to 600 microvolts were obtained dur-
ing periods of testing. The work was
carried out in an area of heavily concen-
trated population and which, no doubt,
contains many FM listeners. Therefore,
it was necessary to do the work of testing
before normal operating hours. The nor-
mal operating hours of WMFM are from
12:00 noon to 12:00 midnight.

Some difficulty was experienced during

FM AnD T'ELEVISION
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FI1G.3. BLOCK DIAGRAM OF THE100-WATT SYNCHRONOUS SATELLITE WIXJG. NOTE THAT
A NON-SYNCHRONOUS MODULATOR CAN BE SWITCHED IN FOR PURPOSES OF COMPARI-
SON AND TO CHECK ZONE OF DEGRADED SERVICE
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the early tests in determining just where
the zone of degraded service might be,
because in most cases we passed directly
through it without detecting any notice-
able change in program quality. The
carrier of the satellite was cut every 15
seconds for identification. Therefore we
could estimate the zone by watching a
carrier meter on the receiver, but this did
not prove accurate enough.

The zone was very accurately placed
sometime later by using the non-syn-
chronous setup referred to before as type
No. 2. This was accomplished by modu-
lating each transmitter with a separate
audible tone in order to be able to dif-
ferentiate between the two carriers. Tones
of 1,200 cycles on the main transmitter
and 250 cycles on the non-synchronous
satellite were used. Driving away from
the booster, only the 250-cycle tone was
heard, but as the two signal intensities
approached equality, the 1,200-cycle tone
became audible. In this area standing
waves from each station resulted in the
tones jumping in and out, depending on
which carrier gained control. After pass-
ing through this zone, only the 1,200-
cycle tone was heard. By taking slightly
different routes, the contour of equal
intensity of the satellite and the main
transmitter was obtained. This is shown
on the map in Fig. 4. During all the tests,
uniform power and identical antenna
systems were used at the transmitter.

After this area had been examined, the
booster was changed back to complete
synchronous operation and the field car
returned to this zone. Since the satellite
depended on the main transmitter now
for its carrier and modulation, only the
1,200-cycle tone could be heard.

The following are some observations on
the operation of this co-channel syn-
chronous systemn: There exist local points
where the two carriers are nearly equal
and out of phase. There is, however, a
complete absence of any audio frequency
beat. Some audible distortion was heard
which might be traced to the difference in
time over the individual paths of the
carriers. By driving as slowly as 2 miles
per hour, several sharply defined spots
were found where the carriers cancelled
out and distortion was high. It seemed
that the zone or band where these spots
occurred had now shrunk to a fraction of
its width compared to non-synchronous
operation. As far as could be determined,
this degraded zone extended over a dis-
tance of several blocks. This cross-over
point of the signals was found to be about
415 miles from the booster. These facts
were determined by using a mobile FM
receiver, cruising back and forth where
the interference was anticipated and, to
be positive, somewhat beyond.

(CONCLUDED ON PAGE 75)
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PLANS FOR RAILROAD RADIO COMMUNICATIONS

A Progress Report, and Summary of Recommendations Formulated by the RTPB
Gommittee on Railroad Radio Services—Part 1

ADIO engineers have long recognized

the potential advantages of communi-
cation with and between moving trains.
Various efforts have been made during the
past 30 vears to develop suitable equip-
ment, but mechanical and electrical fail-
ures were above the limits of dependability
required of railroad equipment. It was not
until the advent of FM, and the perfection
of 2-way mobile police equipment that
radio reached the point of delivering serv-
ice acceptable to the railroads.!

Early Efforls » The first tests of railroad
radio communications were conducted by
the Delaware. Lackawanna & Western
from 1914 to 1919. The conclusion was
reached that results were unsatisfactory,
and the project was abandoned. The
work was carried forward in the 1920's
by the Baltimore & Ohio; Chesapeake &
Ohio; Great Northern; Indiana Harbor
Belt; Nashville, Chattanooga & St. Louis;
New York Central: New York, New
Haven & Hartford; Pennsylvania: and
the Virginia Railroads. Equipment of
many different manufacturers was used
for communication between engine and
caboose and locomotives and signal towers.
These tests only proved that available
equipment was inadequate.

Further developments in the radio art
encouraged a continuation of this work.
Among the roads which experimented with
radio in the 1930’s were Central of New
Jersey: New York, New Haven & Hart-
ford; Pennsylvania; Chicago & North
Western: Grand Trunk Western: Lehigh
Valley; New York Central; and Southern
Pacific. Again. although much technical
data was obtained, the results were nega-
tive.

1t should be noted that the equipment
was supplied and the tests were carried
out by radio manufacturers and at their
expense, in almost every case. The rail-
roads generally provided the facilities
only.

The principal faults which precluded
the adoption of various AM installations
tried out over that 26-year period were
due to antenna limitations imposed by the
narrow clearance of bridges, tunnels, and

1 8ee “FM Aids Battle of Transportation™ by
W. 8. Halstead, Parts 1 and 2, FM Rabiro-Erec-
rroxics, July and August, 1943,
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other structures such as signal towers, to
ambient noise conditions, electrical inter-
ference, or to mechanical vibration, im-
pact and shock. Most serious were an-
tenna problems and electrical interference.

Both of these were overcome, however,
by the advent of FM communication on
high frequencies, and several experimental
FM installations were made in Govern-
ment arsenals which proved so successful
that they have continued in service.

Concurrently, cxperiments were re-
sumed by radio manufacturers in con-
junction with several of the railroads,
notably the Atchison, Topeka & Santa
Fe; Baltimore & Ohio: Chicago. Burling-
ton & Quincy; Chicago. Rock Island &
Pacific: Denver & Rio Grande Western:
New York Central; New York, New
Haven & Hartford; Reading; and Sea-
board Air Line.

1944 » 'The mounting demands of wartime
freight and passenger movements, com-
bined with lack of manufacturing facilities
to produce new rolling stock, required
the railroads to keep more and more
trains moving at higher and higher speed.
Under pressure of accelerated schedules,
the weaknesses of established railroad
communications methods have been em-
phasized. Further, such accidents as the
wreck of the Pennsylvania’s Congressional
Limited on September 6, 1943, and the
Atlantic Coast Line’s two Tamiami Cham-
pions on December 16, 1943 gave rise to
the serious consideration of adapting to
railroad use the Army’s 2-way FM tank
cquipment which has proved able to with-
stand the gruelling punishment of battle
conditions.

On February 11 and 12, 1944 a hearing
was held by the U. S, Senate Kilgore
Committee to consider the use of radio for
railroad communication and signaling.
Testimony at this hearing covered the use
of 2-way radio telephone service as an
adjunct to the block signals on lines so
equipped, and also on lines which have no
block signals, of which there are some
100,000 miles in the U. S. \. This repre-
sents over 25% of the total mileage.

Following this hearing, Senator Burton
K. Wheeler, Chairman of the Senate Com-
mittee on Interstate Commerce, wrote
Chairman Fly on February 19, 1944, to

ask "whether or not the Federal Com-
munications Commission has made a study
as to the feasibility and desirability of
using short wave radio communications
systems on the railroads, and whether or
not radio frequencies are now available
for that purpose or will be available in
the postwar period.” Referring to the
*‘alarming number of major accidents on
the railroads of the Country,” Senator
Wheeler said: < It has been suggested to
me, however, that some of them might
have been prevented if the railroads had
heen equipped with more efficient signal-
ing devices.”

In reply, on March 9, 1944, Chairman
Fly gave a very complete analysis of rail-
road radio applications. concurred in. no
doubt. by the able engineering staff of the
FCC. Concerning the use of radio for
signaling purposes, he said that, according
to Interstate Commerce Commission,
“lack of an adequate block system was
responsible for 28 of the 84 railroad ac-
cidents which it investigated during the
fiscal year of 1943; indeed, lack of an
adequate block system was found to be
by far the most common cause of the
accidents investigated.

“The reason why some 50,000 miles of
passenger road remain unblocked is, of
course, expense. The manual form of
block operation requires additional em-
ployees along the road, and hence in-
creases the cost of railroad operation. The
automatic mode of block operation re-
quires very considerable initial investment
in signaling equipment. There is reason to
believe that a radio-controlled block sys-
tem, similar in some respects to the train
communication system now in operation
on onc branch of the Pennsylvania Rail-
road, could make possible the increased
safety which results from blocking with
a much smaller personnel than is required
by the manual block system and a much
smaller initial investment in equipment
than is required by the automatic block
system.”

Then. after a discussion of the various
uses of radio for railroad communications
purposes, he summarized the principal
advantages of the 2-way radio telephone,
saying:

“First, the (semaphore or light) signal
can give only a few indications; its vo-

FM axp TELEVISION



cabulary is limited to three or four con-
ventional signs. Radio, in contrast, has
an unlimited vocabulary; it can say not
merely Sror, CauTioN, or ProcEED, but
can deliver instantaneously such complex
messages as ‘Proceed with the utmost
caution, the train ahead of you has just
reported by radio a rough track on a
curve beyond the next signal,” or ‘Stop
right away; the station you just passed
has reported that you have a hot box in
your seventh car.’

““A second inherent advantage of radio
over traditional modes of signaling is
that it affords two-way communication.
When an order is given, it can be acknowl-
edged immediately by the engineer who
is to put it into operation or, better yet,
read back by him to make sure that he has
received it accurately and understood it.
Except in limited circumstances, a signal
cannot similarly report back that it has
heen viewed and understood.

“A third advantage of radio is its
flexibility. Thus it is possible, through
various modifications of a system already
in successful experimental operation, to
provide within a single system direct two-
way communication between a railroad
dispatching center on the one hand and
either the front end or the rear end of any
train in the system on the other; between
the front end of any train and its own
rear end; between any two locomotives;
between any two rear-end cars; or between
the rear end car of any train and the
locomotive of any other. Study or investi-
gation leading to the wider adoption of
such communications systems might well
exert a favorable effect on our annual
railroad accident toll.

“One ohjection most frequently raised
to the use of radio by railroads is that the
equipment is too delicate and unreliable
for use in connection with heavy railroad
modes of operation. The successful use of
radio in tanks advancing to battle in
military operations, and in maintaining
the safety of both civilian and military
aviation operations throughout the world
suggests that this objection is rebuttable.
A second frequent objection is that the

safe failure principle, by which a failure .

of the safety equipment id prevented from
itself causing an accident, cannot be ap-
plied to radio communications. The fact
that radio communication is two-way is
itself in a very considerable degree an
effectuation of the safe failure principle;
and other applications of this principle
to radio can be readily developed with a
little ingenuity.”

At the request of Senator Wheeler, FCC
Commissioners, Jett (Chairman), Walker,
and Case held hearings at Washington on
September 13, 14, 15, 16, and 18, 1944,
to give some forty representatives of the
Association of American Railroads and of
various individual roads, radio manu-
facturérs, Government witnesses, and
safety experts an opportunity to express
their ideas on radio railroad services.

At the same time, the Railroads Radio
Communications Services Committee 7 of

RTPB Panel 13 was at work on its recom-
mendations for submission at the FCC
Allocations Hearing.

These recommendations are of great
importance to railroad signal engineers
and executives because they indicate the
various applications planned for this field
as soon as wartime restrictions are lifted.
It should be noted that these applications

OWEVER archaic it may seem,
orders are still handed up to
engineers by tying a piece of paper
with a loop of string held on a
forked stick. The engineer puts
his arm through the loop, and
pulls it off the fork. It is necessary,
of course, to slow down the train,
but not to come to a full stop.

Crude as this method is, it is
widely used today,even by thelarg-
est roads. Contrast this with the
instantaneous, 2-way communi-
cations with trains moving at full
speed afforded by the FM radio
telephone.

Railroad men may still feel
satisfied to use operating methods
that were the best available back
in the Civil War days, but they
must come to understand that
their string-and-stick means of
communications, and other such
antiquated practices, seem ridicu-
lous to their passengers to whom
the use of radio has become a part
of their daily living!

are not merely what the railroad radio
engineers would ltke to do, but what they
know can be done, based on comparable
military use during the war, and on experi-
mental railroad installations put into serv-
ice within the last year.

True, equipment designed specifically
for railroad use has not been put into
production by radio manufacturers. In
some cases, a few special railroad equip-
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ments have been manufactured: in others,
military models have been used with the
understanding that they will be redesigned
later. The important fact is that radio
engineers and railroad men are working
together now, so that the manufacturers
will have the necessary understanding of
railroad requirements, and the railroad
communications and signal engineers will
see for themselves just what services the
new developments can perform for the
roads.

Market for Railroad Radio » The use of radio
by the roads will, in no application, re-
place any present communications or sig-
nal systems. On the contrary, it will
represent a source of employment for
many ex-servicemen who have become
expert in the operation and maintenance
of military communications equipment.

As a new market for radio equipment,
this is one of the largest created by war-
time progress of the art. According to the
Association of American Railroads, there
were in service during 1943 a total of
45,210 locomotives, 38,485 passenger cars,
and 1,780,000 freight cars, operating on
229,174 miles of railroad with 399,627
miles of track. Railroads paid taxes in
1943 totalling $1,870,880,000.

The total property investment of Class
One? roads amounted to $25,838,000,000
or an investment of $113,000 per mile.
This group, in 1943, carried 730,407,500,-
000 ton-miles of freight, and 891,790,000
revenue passengers representing 87,974,-
200,000 passenger-miles. They paid 1,376,-
000 employees $3,564,330,000 in wages.

In contrast to the situation after the
last war, the roads will meet the new
peace with strong reserves for replace-
ment and improvement of equipment and
facilities. There will, unquestionably, be
considerable resistance on the part of
ratlroad officials to the use of radio com-
munications. Railroad officials and the
unions are probably the most hidebound
industry group we have in this Country.

Further opposition can be expected
from the manufacturers of railway signal-
ing equipment, for they have complete
patent control of this business and, through
longstanding connections with the railroad
officials, they can exert great influence
in discouraging the introduction of radio
communications. This they will most cer-
tainly do, for they have no patent control
over radio equipment, and they are not
organized to meet open competition from
radio manufacturers. .

Fortunately, there is a brighter side
to this picture. Radio is a familiar service
to every man, woman, and child who

(CONTINUED ON PAGE 74)

2 Class One roads are those with annual operating
income of $1,000,000 or more; Class Two, of $100,000
or more; Class Three, of less than $100,000.
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SPOT NEWS NOTES

Cl0-UAW FM: Six FM applications have
been filed by United Auto Workers. Pro-
posed stations in Los Angeles, Detroit,
Flint, Cleveland, Newark, and New York
will concentrate on '‘the arts, literature,
economics, political and social sciences”.
The history and current problems of the
labor movement will he featured, with
“unparalleled freedom of speech and op-
portunity for discussion”. Since UAW is
a part of the CIO, does this mean that, if
the applications are granted, no other
afliliated with CIO can operate broadcast
stations?

Television Transmitters: Will be produced by
Western Electric and distributed by
Graybar, according to F. R. Lack, vice
president in charge of the W. E. radio di-
vision. An active program of television
development will be undertaken as soon as
war conditions permit.

I.R.E. Winter Meeting: Is scheduled for Jan-
nary 2427 at Hotel Commodore, New
York. Papers cover a very broad range, in-
cluding tubes, quartz crystals, measure-
ments, antennas, communications, and
industrial electronics, but ne papers on
FM or television are listed in the program,

A. M. Wiggins: For.
merly of RCA
Princeton labora-
tories and a special-
ist on microphones
and acoustie devices,
has been appointed
chief research engi-
neer for Electro-
Voice Corporation,
South Bend. Indiana.

GBS Changes: Dr. Peter C. Goldmark, chicf
engineer, is now director of engineering
and development. William B. Lodge, gen-
eral engineering supervisor, has been ap-
pointed director of general engineering.
Henry Grossman continues as director of
technical operations under James M.
Seward, director of operations.

WABC-FM: Located at Fifth Avenue and
42nd Street, New York, the CBS FM
transmitter is now on the air with a
G.E. 2-bay circular antenna. The 100-ft.
tower is on a 700-ft. building. Provisions
have been made for adding two more
bays. At our editorial headquarters, Great
Barrington, Mass., signals are now heard
from WABC-FM, but they fade in and
out slowly at about the same level as
WEAF-FM on the Empire State Build-
ing. The distance is just 100 miles.
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CIRCULAR ANTENNA RECENTLY COM-
PLETED FOR WABC-FM, N.Y.C.

Tube Plant Purchase: Although confirmation
has not been received at this time of writ-
ing. it is expected that General Electric
will purchase the Kenrad radio tube plant
at Owenshoro, Ky, and their four branch
factories. The Kenrad electric lamp busi-
ness is not included in these negotiations.

WPB: Has run down the curtain on its re-
conversion thinking. In fact, this subject
is off the current agenda. Present attitude
is: If you have any man hours available to
work on plans for civilian production,
don’t ask us what te do or tell us yvou are
doing it. This is not a quotation, for
WPB has neither the time nor the inclina-
tion to talk about anything but military
matters.

Plant Expansion: Garod Radio Corporation

has added about 30,000 sq. ft. to its plant
at 70 Washington Street, Brooklyn. This

items and comments, personal and other-
wise, about manufacturing, broadcasting,
communications, and television activities

will be used for production and an experi-
mental and development laboratory.

T.B.A. Officers: President of Television
Broadcasters Association for 1945 is J.
R.‘Poppele, secretary and chief engineer
of WOR, New York. He succeeds Allen
B. DuMont. Vice president is Robert ..
Gibson, assistant to the vice president in
charge of publicity and advertising at
General Electric. Will Baltin was reélected
secretary-treasurer, and O. B. Hanson,
vice president and chief engineer of NBC,
was elected assistant secretary-treasurer.

Walter Schwalm: Heads a new division at
Zenith Radio devoted to ultra high fre-
quency developments. A specialist in this
ficld, he has been with Zenith for the past
siX years.

2nd Annual FMBI Conference: Will probably be
held at Chicago, where facilities for a
totally new kind of conference program
arc available. Date will he announced
soon after the FCC reaches its decision on
postwar FM frequencies.

Louis Pieri: Manager of Eitel-McCullough’s
Salt Lake City tube plant has been made
production manager of the home factory
at San Bruno, Calif. He is succeeded by
Hewitt V. Wilson.

New Address: FM axo TeLevisiox will
move from its present location at 240
Madison Avenue on January 1Ist, to
larger offices at 511 Fifth Avenue. This
is at the corner of 43rd Street. The new
telephone number is Vanderbilt 6-2483.

Garrard Mountjoy: Has
joined Lear, Incor-
porated, to direct re-
search and develop-
ment at the Com-
pany’s laboratorics
at 1860 Broadway,
New York City. He
was previously head
of the licensee con-
sulting section of the
RCA License Laboratory.

Standard Symbols: The American Standards
Association has completed its work on
coirdinating svmbols for telephone, tele-
graph, and radio circuit diagrams. These
are shown in pamphlet Z32.5-1944, avail-
able from the American Standards Associ-
ation, 39 West 39th Street, New York
City, at 30¢ per copy. Every radio en-
gineer and draughtsman should provide
himself with a copy of this most useful
pamphlet.
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NEWS PICTURE

T the First Annual T.B.A. Conference,
the six engineers pictured above re-
ceived awards “for technical pioneering

DR. VLADIMIR ZWORYKIN: ,
FOR DEVELOPMENT OF THE
ICONOSCOPE TUBE

DR. ALLEN B. DUMONT: FOR
DEMELOPMENT WORK ON
THE CATHODE RAY TUBE

in television.” Also, awards for general con-
tributions to television were made to Gen-
eral David Sarnoff, Dr. W. R. G. Baker,
David B. Smith, and Dr. Alfred N. Gold-
smith. Program awards went to WABD.
WCBW, and W6XYZ, and to the first net-
work stations WNBT, WRGB,and WPTZ.
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The engineering awards were given to
those who have contributed to bringing
television up to its present state of de-
velopment as represented by transmitting
and receiving equipment now in use.
Work on military applications cannot, of
course, be recognized at this time.
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D0 YOU PLAN TO BUILD AN FM STATION?

With the Aid of the Data Presented Here, You Can Estimate Required Capital, Potential
Revenue, and Possible Profits— Part 1

M has enjoyed wide publicity through

news articles, postwar advertising by
manufacturers, and technical articles of a
theoretical nature. This publicity has stim-
ulated but not answered questions such
as “FM sounds good, but is it a good
investment?”, “Can I stimulate the sale
of my product as well with FM as with
AM?”, and “FM seems to be in its de-
velopment stage. Should I, therefore, wait
until after the war before taking steps?”

The prospective investor, whether he
is a newspaper publisher, a department
store owner, a manufacturer, or a man
secking employment for his capital, is not
primarily interested in the detailed tech-
nical aspects of FM nor in glowing gen-
eralized statements. Rather he is more
interested in knowing how much money
will be required to build a transmitting
station, how many listeners can be
reached, what risks are involved, what is
the competitive picture, what are the
growth trends, what is the potential reve-
nue and probable operating cost, and what
is the procedure involved in establishing
an FM station.

Summarized in this analysis are an-
swers to these and other similar questions.
However, these answers all involve judg-
ment, both collective and individual, in
which the investor might not concur even
though considering the same basic data.
Therefore, following the summary, brief
technical and financial data are given to
enable each one interested to form his owri
conclusions. Furthermore, a method is
outlined for making preliminary eco-
nomic analyses of specific locations and
for further investigation of any situation
which the preliminary analysis indicates
to be attractive.

Summary * The findings of this analysis
can be summarized as follows:

1. FM has definite and important tech-
nical advantages over AM.

2. FM will gradually supplant AM with
the possible exception of high-powered
AM stations on clear channels.

3. Just before the war, FM started a
rapid growth similar to that enjoyed by
AM in the latter’s infancy.

4. The investment cost, net time sales,

* Field Consultant, Management, Planning, [Inc.,
Jersey City 6, N. J.
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operating expenses, and listener coverage
are not greatly different as between AM
and FM stations under similar conditions.
Any differences in these factors are more
likely to be in favor of FM.

5. The investment cost and operating
expenses of television transmitters and
receivers are much higher than for FM.

6. A new 1,000-watt FM station will
cost about $42,000 to construct, not in-
cluding preliminary engineering, and as-
suming that the site can be leased.

7. The 1,000-watt FM station will have
a range of 25 to 100 miles or more depend-
ing upon the elevation of the antenna
above the area served.

8. The 1,000-watt FM station will cost
approximately $60,000 a year to operate,
depending upon the extent of service
rendered to its listeners.

9. The 1,000-watt FM station, suitably
located, will have a potential net time
sales of $100,000 per annum and should
earn before Federal Income Taxes about
409, on net sales and 309, on total capital
requirements.

10. In 1942, the average clear channel
major network AM station earned before
Federal Income Taxes, 339, of net time
sales and 779 on investment cost. The
corresponding figures for regional stations
were 27%, and 47%, and, for local stations,
109, and 199%,.

11. The FCC has been favorably dis-
posed toward FM.

12. If its present policies continue, the
FCC is likely to favor local ownership and
early filing where more than one applica-
tion is filed for the same location.

13. If the investor decides to own and
operate an FM station, action should not
be deferred; a suitable site should be lo-
cated and tied .up; and application filed
with FCC; and equipment ordered for
postwar delivery.

14. Alternative procedures are to buy
a currently operated FM station, or an
AM station having an FM license.

Frequency and Amplitude Modulation * Sound
and radio are both vibratory phenomena.
Sound vibrations are transmitted by com-
pression waves in air, while radio waves
are clectromagnetic radiations. The aver-
age human car can hear sounds of from
16 to 16,000 vibrations per second or

cycles per second, which are termed audio
frequencies. Radio waves are propagated
in the range of about 20,000 to 300,000,000
cycles per second or more. For convenience
in radio work, the units kilocyele (ke) or
1,000 cycles and megacycle (mc) or 1,000,-
000 cycles are used. The electric utility
power in the home provides 60-cycle cur-
rent. AM broadcasting is in the 550- to
1,600-ke. band. FM broadcasting has been
assigned the band ! from 42 to 50 mc.. or
42,000 to 50,000 ke.

It is common knowledge that sound
waves are attenuated, i.e. lose strength.
rapidly and have very limited ranges. On
the other hand, radio waves reach hun-
dreds and sometimes thousands of miles.
This greater range is utilized for the trans.
mission of intelligence by employing the
radio wave as carrier. At the radio trans
mitter, the low frequency sound or voice
wave is superimposed on the high fre-
quency radio wave, which process is
termed modulation. At the radio receiv-
ing station, the incoming radio frequency
signal is demodulated by electrical cir
cuits where the audio frequency electrical
vibrations are carried to the driving mag-
net of a loudspeaker. Thus the diaphragm
of the speaker is caused to set up waves,
audible to the ear, which duplicate the
sound waves impressed upon the carrier
at the transmitter.

Modulation of a radio carrier wave by
audio frequencies may be done by vary-
ing the amplitude, or power, of the carrier
in proportion to the amplitude of the
audio wave; or the frequency of a constant-
power carrier may be varied at a rate
determined by the frequency of the audio
signals, and to an extent determined by
the amplitude of the audio signals. The
former is termed amplitude modulation
or AM. The latter is frequency modulation
or FM.

Whereas the average human ear can
detect sounds from about 16 to 16,000
cycles per second, frequencies from 400
to 2,500 cycles are sufficient for good
speech intelligibility and 50 to 6,000
cycles for fairly good musical fidelity.
Few instruments reach 35,000 cycles on
fundamental tones, but overtones which

1 This will be modified when the new FCC frequency
allocations are announced, but any resultant modifica-
tion of the FM broadcasting band will not alter the
conclusions presented in this paper.
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distinguish different instruments playing
the same note and produce richness of
tone quality, reach well toward the limit
of perception. This is the reason why it is
sometimes difficult to distinguish between
instruments on some radio programs, and
why many sound effects lack realism.
Special phonograph records reach 7,500
cycles, while experimental records have
been made up to 15,000 cycles.

To modulate the carrier wave of a radio
transmitter by either FM or AM requires
a certain width of channel, or modulating
frequency range, for each transmitter sta-
tion. This is because side-band frequencies
are caused by modulation. In AM there
are two side bands, one being the carrier
frequency plus the modulating frequency,
and the other the carrier frequency minus
the modulating frequency. Therefore,
modulation by a 5,000-cycle audio fre-
quency requires a total band width of
10,000 cycles; and if higher fidelity trans-
mission were attempted on AM, serious
interference would result under present
station frequency allocations.

In FM, the modulation of the carrier
wave produces an infinite number of side
hands, only the first pair of which has ap-
preciable amplitude. If signal-to-noise
ratio were not important, the band width
could be twice the maximum audio fre-
quency or 32,000 cycles. However, to im-
prove the signal-to-noise ratio, about 5
times this value is used, or a band of
150,000 cycles, or 150 kc., wide. The FCC
is providing FM channels 200 ke. wide
which are ample not only for high fidelity
at high signal-to-noise ratios, but also to
permit stimultaneous transmission of fac-
simile. Under this provision, the whole
FM band from 42 to 50 me. would accom-
modate 40 stations in each locality, but a
further restriction prohibiting the use of
adjacent channels cuts this figure to 20.
If the FM band is broadened to 43 to
58 mc., the number of stations in each
locality could be increased to 75.

Impulses of static and man-made inter-
ference are amplitude variations, to which
AM receivers are designed to respond.
When these unwanted waves are im-
pressed upon an FM receiver, however,
they are blocked off by the limiter circuit
which permits response only to constant-
amplitude frequency variations. This re-
sults in practically static-free FM recep-
tion.

Radio Wave Propagation * Radio wave propa-
gation in space is composed of the ground
wave, which follows the surface of the
carth, and the sky wave, which is free of
the earth. The ground wave is attenuated
rapidly, so that it is not usually detectable
heyond 100 to 200 miles from the trans-
mitter. The upper atmosphere of the earth
is ionized, i.e. contains free electrons. This

region is called the Heaviside layer and
has a definite action on the propagation of
sky waves. This action is similar to reflec-
tion and refraction. The height of the
Heaviside layer varies from season to
season and day to night, and its effect is
different on waves of different frequencies.

As a result of this action in the range of
frequencies used in AM broadcasting, the
sky wave is reflected to earth at a distance
from the transmitter where it may com-
bine with the ground wave and cause
varying degrees of distorting and fading
within the service area. Reflected waves
also cause interference within the service
areas of distant stations on the same fre-
quency. IHowever, the Heaviside layer has

HIS article is published in re-

sponse to many inquiries re-
ceived from AM broadcasts and
from organizations and individu-
als considering the construction
of FM stations.

The text has been planned to
answer, as far as possible, all the
questions raised by executives
whose interests lie in the practical
business aspects rather than in
engineering details. Therefore,
while this article is not of direct
interest to engineers, it may well
be used by engineering consult-
ants for the information of their
clients.

Part 1 covers the general consid-
erations which must be weighed
in planning an FM station. Part
2, to appear in the January issue,
offers data from which the cost of
an FM station can be estimated
with reasonable accuracy. Figures
are also given on the cost, operat-
ing expense, and revenue of AM
stations of various power ratings.

little effect on sky waves at the high fre-
quencies employed for FM broadcasting,
as they pass through it to the outer re-
gions. FM transmission is, therefore, much
more reliable, and changes little from
hour to hour or day to day.

Over a period of years, the interests of
radio listeners have become confined to
local stations with the result that long-
distance reception has no commercial
value. The saleable commodity of a broad-
cast station is, rather, dependable cover-
age of a given arca. The coverage area of
an AM station is less at night than during
the day. An FM station of the same power
will afford consistent day-and-night cov-
erage as great or greater than the daytime
‘coverage of the AM station. This will be
determined by the height and type of
antenna used at the FM transmitter.

The limit of FM transmission is theo-
retically equal to the horizon distance but,
practically, the reliable range may be 3
to 4 times the horizon distance. The hori-
zon distance in miles is given by the equa-
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tion d = 1.28vh, where & is the height of
the transmitter antenna in feet. With
respect to a fixed receiver, doubling the
height of the transmitter or receiver an-
tenna doubles the signal strength at the
receiver, whereas doubling the radiated
power in the transmitter increases the
field strength by 40%,. From the foregoing
it is apparent that increasing the power
of an FM transmitter will improve recep-
tion at a station within range but will not
greatly increase the range of the station.
A transmitting antenna of more complex .
design than the simplest form will also
increase the field strength at the receiver.

The ability of an FM receiver to dis-
criminate against interfering signals is
such that the signal from the desired sta-
tion need be only twice as strong as that
from an unwanted station, as against a
required ratio of 100 times for AM. There-
fore, the AM signal must be 50 times as
strong as an equivalent FM signal at a
given location. In terms of power, this
means it takes approximately 2,500 times
as much power at an AM station to deliver
clear reception to a given receiving point
as it would for an FM station operating at
the same place. Therefore, where inter-
ference is the limiting factor for reception,
a 200-watt FM station is equivalent to a
500,000-watt AM broadcast station.

A typical comparison of a 250-watt AM
station on 1,400 ke. with a 250-watt FM
station, both with 830 ft. antenna, shows
that the AM station has a daytime serv-
ice range of 13 miles and a night range
of 5 miles, whereas the FM station has a
range of 29 miles both day and night. The
smaller range of the AM station at night
may appear contrary to theory, as it would
seem that the range should be greater at
night. This would be the case if it were the
only station operating, but due to the fact
that many stations operate simultaneously
on 1,400 ke., the increased propagation at
night causes interference between stations
on the same frequency, which cuts the
service range drastically below the free
transmission range.

The FCC regulations require that the
field strength be 1,000 microvolts-per-
meter in an FM station’s urban area, and
50 microvolts in its rural area. Field
strength calculations for a particular site
can be made fairly accurately in advance,
but FCC requires field tests after con-
struction as part of the proof of per-
formance. If the field strength is not
sufficient, FCC may order changes in the
transmitter.

The calculated 50 microvolt-per-meter
range of FM stations of different power
ratings are plotted in Fig. 1 for typical
antenna heights and average ground con-
ductivity.

The primary service area of an AM
broadcast station is defined by FCC as the

27



area in which the ground wave is not sub-
ject to interference or fading. A field
strength of 500 microvolts-per-meter is
sufficient to give reliable reception and

with respect to receiver performance is,

roughly equivalent to 50 microvolts-per-
meter FM. The 500 microvolt-per-meter
ranges of AM stations of different power
ratings are plotted in Fig. 1 for'average
ground conductivity. This curve shows
that the ground wave range for AM sta-
tions is about the same for FM stations
of the same power.

The third curve in Fig. 1 is the plotted
claims of advertisements of AM stations.
This curve shows a much greater range
than similar FM stations and is probably
due in some cases to a better ground con-
ductivity than assumed for the FM curve
and in other cases to the service area being
predicated upon audience letters rather
than FCC definition. In the latter method
the limit of the primary service area is
taken to be where the letters per 1,000
radio homes drops to 509, of the ratio for
the county in which the station is located.

From the equipment standpoint, trans-
mitter tubes employed in FM circuits
operate at their maximum ratings, whereas
in AM circuits they must operate on the
average at less than their maximum rat-
ings in order to prevent overloading when
the carrier wave is fully modulated. The
antenna for an AM transmitter is more
elaborate and expensive than that for an
FM station of the samne power, and covers
a greater land area.

Physically, an outside FM receiving
antenna is smaller than the AM antenna,
but should be as high as possible. An ordi-
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FIG. 1. TRANSMITTING RANGE OF AM AND FM BROADCASTING STATIONS

nary antenna used for picking up the AM
broadcasting band can be used to pick up
FM signals. However, a half-wave dipole
receiving antenna, costing from $3 to $12,
is relatively simple and much more effec-
tive for both FM and AM. Manufacturers
predict combination AM-FM receivers at
price ranges approximating those prior to
the war. Postwar FM receivers of excellent
performance are promised by manufac-
turers to retail as low as $60. It is interest-
ing to note, however, that the most
popular prewar models were FM-AM
phonograph combinations in the price
range from $175 to $350. The inference

Number of Grou lllllngs Net Time Sales Recclvcrs in Use
Year Stations $ Million $ Million Million
1922 30
1923 556
1924 530
1925 571
1926 528
1927 733 4.8
1928 677 14.1
1929 618 26.8
1930 612 40.5
1931 612 56.0
1932 608 61.9
1933 610 57.0
1934 591 72.9
1935 605 87.5
1936 632 107.6
1937 685 144.1 117.9
1938 721 150.1 117.4 40.8
1939 764 1711 130.0 45.2
1940 814 208.0 155.7 50.1
1941 882 237.6 179.8 56.0
1942 923 254.8 192.0 59.3
1943 N7 307.2 233.9 57.0
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drawn from this is that listeners feit that
the quality of FM reception on the better
models justified the larger investment.

Federal Communications Commission * The FCC
of the Department of Commerce has juris-
diction over all civilian radio including
commercial broadcast service. In order to
build and operate a broadcasting station,
a construction permit and a license must
be obtained. The license for the station is
granted for one year and must be renewed
annually. .\ license is revokable and does
not guarantee the licensee the perpetual
use of the assigned frequency. The con-
struction permit and license are issued
only when it is demonstrated to the Com-
mission that the size, coverage, and type
of service of the station will be in the best
interest of the public. Although the atti-
tude of the Commission toward ¥M has
been favorable, and there is little prospect
in the near future for legislation amend-
ing the Communications Act, there may
be some political hazard present.

The FCC has announced that, in the
future, the Commission will issue condi-
tional grants for new stations involving
critical materials, where it is shown that
such grants would serve an outstanding
public need or national interest. At the
same time it was announced that WPB
would consider each application for the
release of the needed critical materials
upon its merits.

In considering applications for the same
market area and with other factors being
equal, FCC is likely to favor local owner-
ship over “foreign” ownership and the
earlier applicant over those filing later.
However, local ownership will probably
be given more weight than the early ap-
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TABLE 3—1943 NET TIME SALES BY STATION POWER

Stations Stations

Power Watts Operating Reporting
50,000 52 52
5,000-20,000 22 171
1,000- 2,500 160 125
200- 500 435 358
100 39 29
907 735

plication. The FCC will not show favor as
between individual, partnership and cor-
porate ownership. The Commission will
probably give due weight to prior experi-
ence in broadeast station operation.

The construction permit application
Form 319 can be obtained from the Wash-
ington offices of the FCC or from a local
radio inspector. The form requires de-
tailed information as to the applicant’s
financial qualifications, the corporate
structure if the applicant is a corporation.
other business interests. statement of
citizenship. signal coverage calculations,
nature and extent of public service which
applicant expects to render, a topographi-
cal map showing the 1.000-microvolt and
50-microvolt-per-meter  contours,  topo-
graphical profiles along each of the eight
radials, a drawing of the antenna, state-
ment of its proximity to airports, location
of the transmitter and studio, and tech-
nical descriptions of the antenna, trans-
mitter and studio equipment. The pur-
chase of an existing license or construction
permit requires the filing of Form 314 or
Form 315.

The FCC has allocated 35 frequency
channels to FM broadcasting and 5 for
non-commercial educational broadcasting,
each channel being 200 kilocycles wide.
The FM broadcasting channels lie in the
frequency band from 42,000 to 50,000
kilocycles and the number of stations per-
mitted in the same general locality is ap-
proximately 20. The total number of FM
stations possible in this band is about
3,000, whereas the existing 918 stations is
close to the maximum possible in the AM
band. It is expected that the band will be
widened by raising the upper frequency
limit when the new allocations are an-
nounced.

The Growth of Broadcasting * T'he broadcast
industry has enjoyed a steady and rapid
growth as shown in Table 1, which gives
the number of broadcast stations, indus-
try sales and the receivers in use by years.

Net time sales are the station receipts
less regular advertising agency, station
representative and other commissions.
The total of these sales for 1943 is broken
down by station classification in Table 2.

Net Time In;r. Net Time-

Sales Over Sales
Total 1942 Average
$ Million % $/Sta.
49.8 18 958,000
51.2 22 300,000
14.5 22 116,000
22.2 24 62,000
0.9 22 30,000
138.6

A different breakdown of net time sales
by size of station is given in Table 3
above.

As shown in the above table, the aver-
age net time sales per station vary from
$30,000 per annum for 100-watt stations
to $958,000 per annum for 50,000-watt
stations. This wide variation is due to the
much greater market areas served by the
larger stations hecause of their greater

TABLE 2—1943 NET TIME
SALES BY STATION CLASS

National Networks. . . .......... $104,900,000
Regional Networks. . ........... 3,00C,000

National and Regional Non-Net-
WOPK e o v v e 60,600,000
LoCale e v vt ie e 65,400,000
Total. . vevviniiinennnn $233,900,000

range and relative freedom from inter-
ference.

The Growth of FM * Just prior to 1914, FM
was seriously considered as a suitable
means for the transmission of intelligence
by the American Telephone and Tele-
graph Company and others. However, it
was shown mathematically that frequency
modulation methods offered no advan-
tages, and no commercial applications
were attempted.

However, Major Edwin H. Armstrong,
working on the elimination of static,
realized that FM signals had the advan-
tage of heing different in character from
static impulses, while AM signals are
similar. In 1983, Major Armstrong made
his first laboratory demonstration of the
advantages of FM over AM. Since then,
Major Armstrong has taken out many
patents embodying his invention, known
as the Armstrong Wide-Swing Frequency

Non-
Experimental Commercial

Year
1938 1

1939 7
1940 1
1941 4
1942 9
1944 3

December 1944 — formerly FM Rapio-ELECTRONICS

TAB}.E 4—GROWTH OF FM BROADCASTING

Modulation System. FM broadcasting
stations are licensed by Major \Armstrong
to operate under these patents, in accord-
ance with a single-payment royalty sched-
ule which varies with the size of the
transmitter. Although the validity of these
patents has not been adjudicated, the
rovalty fees are nominal, and it has been
the practice to take out licenses under
these patents.

The growth in FM broadcasting has
heen rapid since the first FM station was
granted a commercial license in May,
1941. The number of FM stations and
receivers by vears is shown in Table 4.

In addition to the 44 active commercial
stations listed for 1944, there are seven
stations under constrnction, making a
total of 52 operating or under construc-
tion.2

As may be expected, quantitative esti-
mates of the future in the broadecasting
industry vary widely. A combination of
some of these estimates as to the number
of broadeasting stations and receivers in
use five vears after the end of the war is
given in Table 5.

Most economists are agreed that there
is a large pent-up demand for consumers’
goods which will be released as soon after
the end of the war as manufacturers can
resume production. Included in this gen-
eral demand for consumers’ goods is the
desire to buy new and better radio re-
ceivers to the extent of some 23 million
units. Of these new receivers, it is esti-
mated that all but the very cheap models
will be capable of receiving hoth FM and
AM. As soon as these receivers are in the
hands of the public, FM audience-build-
ing can be carried forward rapidly. At the
present time, most of those stations broad-
casting simultancously on AM and FM
receive no additional revenue for this
duplication, and it is expected that, gen-
erally speaking, no revenue will accrue
from this source, even though some in-
crease in audience results therefrom. It is
expected that the majority of AM broad-
casters will gradually convert their listen-
ers from AM to FM preparatory to
shutting down their AM transmitters. In
the meantime, there is at least one ex-
ample of an FM station successfully build-
ing an audience during the war period.

1 See Page 31 for names and locations and for list of
stations for which applications have been filed.

Commercial Total Recelvers
1
7
1"
18 34
36 48
44 52 500,000
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That is WBCA, Capitol Broadcasting
Company, Schenectady. This station,
broadcasting on FM only, is now breaking
even, although the number of FM re-
ceivers in its service area is not very large.
One contributing factor is that the station
was able to make a contract with the Mu-
tual Network because Mutual had no
outlet in the Schenectady-Albany-Troy
area.

As of November, 387 applications * for
construction permits and licenses were
before the FCC, and of these more than
three-fourths were filed in 1944. It is esti-
mated that over 100 more are in the course
of preparation. It is apparent that suitable
locations are being tied up rapidly, indi-
cating that if FM broadcast operation is
contemplated, action should not be de-
ferred to the end of the war.

Manufacturers state that FM will domi-
nate their radio product design, mer-
chandising, and advertising in the postwar
period. This is in line with the general
policy of preventing saturation of a mar-
ket by the development of improvements.
Prior to the war the population of the
country was increasing about 1% per
annum, while the number of receivers in
use was increasing 10% per vear. These
relative trends would before long result in
market saturation and reduction in manu-
facturers’ sales if new developments such
as FM and television were not made. It
may, therefore, be expected that the large
manufacturers will coiperate with the
FM station owners and operators in a
number of important ways.

Competition * The consensus of opinion is
that the advantages of FM over AM are
sufficient to cause a rapid increase in the
number of FM transmitting stations and
receivers and a gradual decrease in the
number of AM stations. Opinion is di-
vided as to whether FM will supplant AM
entirely in the future. The attitude of the
FCC will be an important factor as the
Commission could rule that FM broad-
casting, when well developed, is adequate
to take care of the public need and that
AM transmission is no longer in the public
interest, that its.channels are required for
other services, and thercupon order the
closing down of all AM stations. On the
other hand, as the conversion from AM
to FM proceeds, the service coverage of
some of the AM stations remaining will be
increased, due to the elimination of inter-
ference, which, in turn, will mean lower
cost in reaching the unit-audience. Some
are of the opinion that there will always
be a place for a few high-power AM sta-

3 The number of sets capable of receiving AM only
is expected to decrease because set manufacturers now
plan to combine FM and AM circuits in all but their
cheapest postwar models.

4 See Page 34 for names and locations.
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tions. In comparison to present coverage
by the majority of AM stations, FM sta-
tions having approximately equal primary
coverage, would be somewhat cheaper to
construct and operate, besides having
important technical advantages.

In November, 1943, the FCC promul-
gated what is termed its duopoly order,
which bans control of more than one
station in the same area or in overlapping
arcas. The order set May 31st, 1944, as
the deadline. This caused considerable

TABLE 5—THE INDUSTRY IN VE+ B

AM Broodcasting Stations. . . ....... ...l
FM Broadcasting Stations. . ... . voviii i,
Television Broadcasting Stations. . . ...............
Total AM Receivers. . ....oooiivivnniiinninnna,
FM-AM Receivers. ...............ooiiinineen,

Present vV+3s
................. 918 750
.................. 52 500
................. 9 100
.................. 57,000,000 40,000,000°
.................. 500,000 25,000,000°
................. 10,000 —

As to the relationship of FM and tele-
vision: This is really a question of compe-
tition between sound broadeasting and
television broadcasting. Each perforins a
distinct and virtually non-competitive
service. Although television combines
sight and sound, the technique of televi-
sion programs must assume that the audi-
ence is listening and looking. As a result,
the sound part of television programs
supplements sight, and there is little use
in listening to a television performance
unless it is possible to look, also. That tele-
vision may add to the total number of
those listening to sound programs and at-
tending movies is indicated by the fact
that the radio audience is largest during
the evening hours when the moving pic-
ture theatres arc filled. It should also be
pointed out that, while radio undoubtedly
ruined both the phonograph and piano
industries, the former is greater today
than ever before, and the latter was grow-
ing rapidly when it was interrupted by
the war. There is no background of experi-
ence on which to predict the future
growth of television, but it does not ap-
pear that it will bring about a net reduc-
tion in the audience of sound broadcast
stations.

One of the most important factors in
favor of FM is that at present, television
transmitting equipment costs at least
twice as much as FM equipment and the
cost of program production is four to five
times as much. A little-publicized feature
of FM is that equipment has been de-
veloped for the transmission of home
facsimile simultaneously with sound pro-
grams, using the same broadcast trans-
mitter and the same FM carrier frequency.
If the equipment cost can be reduced to a
reasonable figure, facsimile transmission
in conjunction with FM prograts would
have tremendous advertising value and
audience appeal. While facsimile is not
animated. as is television, it has the ad-
antage to sponsors and listeners of leav-
ing a permanent record, Therefore, it does
not require attention at the time it is
being rececived.

worry among the forty or fifty owners of
duplicating stations. Prior to the dead-
line, the Commission suspended this order
indefinitely in order to prevent losses due
to forced sales. However, a number of
duopoly sales have been consummated,
both before and after the suspension of
the order. .

The FCC Rules and Regulations pro-
vide that no person shall control more
than one FM station except on a showing
that it will foster competition, and in no
event shall a person control more than
six stations.

To prevent seli-competition of affiliated
stations, network programs arc now made
available to FM stations owned and oper-
ated by the network’s affiliates, without
charge to them and, in the case of com-
mercial shows, without additional charges
to network advertisers.

The second and concluding part of this
article will appear in the January tssue. In
it, the author presents data for estimating
the cost of FM stations, and compares po-
tential operating expense and revenue with
AM stations.

No Miracles: Now that resumption of civil-
ian radio production is imminent, RMA
is planning an advertising campaign to
explain that no miracle sets can be ex-
pected, but merely improvements from
war experiences. It would be an excellent
idea if the RMA would also tell the public
that any claims for high quality reproduc-
tion from cigar-box sets are still com-
pletely false. The miracle of fine reproduc-
tion from a small package has not yet
come to pass, nor is it even in prospect.

New Compelition: Word comes from the
South that mountaineer moonshiners are
faced with a new dilemma. As if the rev-
cnooers  didn’t make trouble enough.
prospective FM broadcasting station
operators are buying up entire mountains
where they plan to erect transmitters as
soon as they can get construction permits
and equipment.
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WHAT'S GOING ON IN RAILWAY RADIO

Railway Gommunications Projects on Which Radio Manufacturers Are at Work

ANY far-sighted railroad executives

are seriously considering radio as a
potentially important means to increase
the safety, efficiency, and speed of their
post-war operations. Many radio manu-
facturers believe that the railroad com-
munications field offers a sizeable new
market for equipment, and for the em-
ploviment of specially war-trained radio
personnel. Now the question arises as to
what American radio manufacturers can
do to be helpful in cstablishing this new
radio service on a sound economic basis.

Before railroad executives can recom-
mend comprehensive radio installations,
equipment must be standardized under
railroad supervision, and basic cost formu-
las for this equipment must be established.
Finally, and not by any means the least
important factor that must be settled be-
fore railroad radio arrives, is the matter of
Brotherhood or union coperation.

While some manufacturers have de-
cided to await the definite allocation of
frequencies for railroad communications
purposes by the Federal Communications
Commission before proceeding with the
design of specific equipment, others in-
cluding Aircraft Accessories, Bendix, Hal-
stead, and the Union Switch and Signal,
are utilizing the present waiting time by
setting up and executing definite engi-
neering projects in the railroad radio
field. Several radio communications proj-

* Vice president, Halstead Traffic Communications
Corporation, 155 E. 44th Street, New York City.

BY JOHN A. CURTIS*

ects have also been set up by individual
railroads, under the direction of both rail-
way and eommunications engineers. Those
projects should produce the additional
technical and operational data which will
be required before railroad executives are
ready to purchase radio equipment in sub-
stantial quantities.

Based on the recently-completed testi-
mony before the Federal Communications
Commission concerning railroad radio ex-
periments, it would appear that much
technical work remains to be done before
railroad radio can be standardized. There
was, for instance, a definite difference of
opinion concerning the relative values of
Amplitude and Frequeney Modulation.
Some engineers testified that, in their
opinion, they saw no reason for using FM
in preference to AM for equipment oper-
ating above 100 me.

The advantages of FM were particu-
larly emphasized by E. A. Dabhl, electronic
engineer of the Rock Island Railroad. Mr.
Dabhl testified that FM had proven espe-
cially useful in connection with tests in
the Chicago area of equipment operating
in the 2,000 to 3,000-mc. band. He testi-
fied that FM had demonstrated its su-
periority in the elimination of flutter and
other undesirable effects. However, he
stated that his tests were not conclusive,
and that the Rock Island planned tc con-
tinue its experimentation to determine the
comparative usefulness of these two meth-
ods of modulation.

140 TO 190-MC. HALSTEAD RAILROAD RADIO TRANSMITTER NOW IN SERVICE
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Experiments in the railroad radio field
conducted over a long period of years by
Halstead engineers are in agreement with
Mr. Dahl’s initial deductions. However,
since agreement on this subject is by no
means settled among leading railroad ex-
ecutives, the Halstead Corporation is at
present engaged in setting up both AM
and FM stations, operating side by side,
under the same conditions of terrain,
power and frequency, so that there will be
available for study by railroad engineers a
direct comparison of the merits of the two
techniques.

For reasons of privacy, and to avoid the
problems of radio transmitting frequen-
cies, some railroad executives are hopeful
that induction methods can be utilized
for mainline and, perhaps, even yard
communications. The induection tech-
nique may be adaptable to electrified lines
using overhead catenary systems, and to
those railroads where telephone and tele-
graph wires closely parallel their trackage.

It is believed, however, that much
research and development work still re-
mains to be done before induction meth-
ods can provide the comprehensive com-
munications desired at low cost without
interference with existing carrier and tele-
phone services. For instance, more effi-
cient means of coupling between mobile
units and wayside wires would seem im-
mediately desirable. The loops which have
been suggested are at best cumbersome
and hazardous to operating personnel.

With the progress already made in in-
duction techniques during the war period
for military purposes, requiring compact-
ness and extreme reliability, there is,
however, reason to believe that this tech-
nique can be efficiently and economically
applied to railroad use for some purposes.
and under certain conditions. Recently.
the Halstead Corporation has been testing
commercial models of its military and
naval induction equipment on the West
Shore Division of the New York Central
System. It is believed that this equipment,
in association with repeaters now being
tested, will provide compact, low-powered
equipment that will prove effective for
coverage along right-of-ways with a mini-
mum of interference to existing carrier
services.

Included in the experiments is the very
latest pocket-size. 2-way induction equip-
ment, developed for the Armed Services.
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One important feature of this equipment
is that no projecting antenna is required.
It is believed that this equipment will be
of special interest to railroad executives,
in view of the fact that the lack of its
availability was discussed during the re-
cent Commission hearings and the need
for it was emphasized by railroad execu-

accidents resulting from improper in-
stallations or improper use of radio before
rules are laid down which will capitalize
on radio’s safety possibilities and guard
agzainst possible shortcomings.”

One such protective measure was de-
veloped by Halstead engineers ecarly in
their railroad radio development pro-
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tives and Brotherhood representatives.

The waiting period before definite as-
signment of frequency allocations for rail-
road use is also being very profitably
employed by radio manufacturers to con-
sider the protection of personnel. The in-
clusion of such techniques in railroad radio
equipment is not only a matter of con-
siderable interest to railroad executives,
but it is also a matter of utmost impor-
tance to the railroad Brotherhoods.

In this connection Mr. J. G. Lubrsen,
one of the final witnesses at the railroad
hearings before the Federal Communica-
tions Commission, who ably represented
over a million railroad workers, made the
following statement:

** With respect to the use of radio by the
railroads, [ think that I can state un-
equivocally that we would approve any
new use of radio which contributes to
safety. And we would oppose any new use
of radio which will reduce safety and im-
peril the lives of railroad men or passen-
gers, no matter how much it may speed
schedules or reduce cost of operation. My
primary theme, accordingly, is to stress
the need of viewing any new use of radio
on the railroads first and foremost from
the point of view of safety. Indeed, I feel
so strongly on this point that I believe if
it can be shown that the introduction of
radio in certain ways will increase railroad
safety, then the introduction of such de-
vices should be adopted in addition to and
not in lieu of present safety measures.

‘“Moreover, I am concerned that if
radio is introduced it will be in accordance
with standards of equipment and operat-
ing rules which will insure that it is in fact
a safety measure and not an added haz-
ard. . . . It would be unfortunate indeed
if we would have to wait for a few tragic
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gram. This provides for continuous aural
and visual indication to train personnel
that fixed station transmitters and mobile
receivers are in normal operating condi-
tion. Safety equipment of this type is em-
ployed for the reason that the locomotive
engineer is dependent upon instructions
given him by a control authority, such as
vardmasters or dispatchers. Instructions
given by radio telephone to an enginecer
must be followed, therefore, in minute de-

principle and, in the event of failure of any
part of the system, a positive indication is
given the engineer. Railroad radiotele-
phone systems must include similar fail-
ure-indicating equipment if they are to
provide safety factors comparable to pres-
ent railway signaling standards.

As an indication of the importance of
audio-visual checking for constantly moni-
toring the integrity of the radiotelephone
system, it may be of interest to note that
it was the development of this checking
device which persuaded the United States
Army Ordnance Dcpartment and the
operators of the Kingsbury Ordnance Plan
to make the first permanent railway ra-
diotelephone installation for dispatching
at the Kingsbury Ordnance Plant. The
Army officers and operators at Kingsbury.
some of whom had long experience in the
railroad field, did not consider it safe to
depend on radio for dispatching trains
carrying high explosives unless some in-
fallible checking system was employved.

It was also emphasized at the recent
hearings that methods of recording train
orders, whether given verbally or graph-
ically by a control point to train. will be
required. Recording equipment of various
types, including those utilizing wire, film,
steel tape and facsimile method, have
been developed during the war period.
and it is believed that equipment suitable
for railroad use will be available.

Though it is difficult to execute the
comprehensive development programs
discussed above during the war period,
the task is made considerably easier by

EXPERIMENTAL CENTRAL STATION INDUCTION TRANSMITTER UNDER TEST ON N.Y.C.

tail unless they are countermanded.
Should central station equipment fail af-
ter issuance of orders, or should locomotive
receiving apparatus become inoperative
for any reason, the engincer, if not ad-
vised of such failure, would proceed to
follow his ariginal instructions.

In order to guard against apparatus
failures, conventional signaling equipment
operates on the normally closed-circuit

the fact that many of our leading radio
manufacturers have been and are develop-
ing new and improved mobile communi-
cations cquipment and systems for the
Armed Services. Since the matter of rail-
road communications is of utmost im-
portance to America’s war effort, as well
as to peace-time employment and public
safety and convenience, it is desirable to
continue present programs aggressively.
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WILL $16.50 RADIOS SET POSTWAR STANDARDS?

Or Will the Public Be Told: “It's Time to Trade in Your Old Set Because

FEW days ago, the morning’s mail

included a surreptitious-looking little
booklet bearing the title Unpublicized
Facts About Frequency Modulation Broad-
casting. That title would have been taken
in this office as a promise of highly in-
teresting contents except for the fact that
its appearance was similar to other litera-
ture we have secen, distributed to foster
whispering campaigns. And, sure enough,
there was the usual coupon at the back,
soliciting the payment of ten cents for
copies to be sent to others, presumably
so that the campaign could be spread
farther.

The name of the author was unfamiliar,
although he described himself as a Con-
sulting Engincer. The pamphlet might
have gone unread but for the statement
on the first page: “Intended for delivery
at the Institute of Radio Engineers Roch-
ester Fall Meeting, November, 1944.”

That sounded interesting. 1f the text
had been accepted for the Rochester
Meeting,! it ought to be worth reading.
At least, it could be expected that the
author knew what he was talking about,
and that the “unpublicized facts” would
be facts indeed. Both assumptions proved
to be in error. He didn’t, and they weren’t.
Looking up Bloomington, Indiana, the
author’s address, it was not surprising
to find it located over 100 miles from
the nearest FM transmitters at Evans-
ville and Cincinnati, hardly a spot where
ong could learn about FM reception first
hand. Moreover, we were told that the
author had returned recently from some
two years in Switzerland where, according
to the best grapevine sources, FM waves
have never disturbed the ether. We even
stopped sending this Magazine to sub-
scribers in Switzerland after Pearl Harbor,
because all the addresses had company
names which indicated that they were
branches of German firms.

So perhaps we should have forgotten all
about the little pamphlet—except for the
single fact that the contents was offered
as being intended for delivery at the
Rochester Meeting. If this Consulting
Engineer could be so misguided in his
thinking, he might lead others astray, too.
Consequently, it may serve a useful pur-

1 The Rochester Meeting is not held under the
asuspices of the [.R.I., but is separately incorporated.
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You Gan Get a Better One Now”?

BY MILTON B. SLEEPER

pose to publicize some of the ‘““unpubli-
cized facts,” and to examine them in
broad daylight. Here they are:

By way of introduction the pamphlet
began: *‘ After a period of about 20 years,
the radio broadcasting system as we know
it has reached maturity. We cannot grant
many more licenses for new stations with-
out creating serious reception interfer-
ences, so that instead of hearing one
program clearly the listener would be
annoyed by simultaneous reception of
several programs. This fact limits the
production of broadcasting station equip-
ment by manufacturers. It also hinders
the FCC from satisfying the desire of
those people who want to get into the
broadcasting business by putting up new
stations.”

Webster’s New International Dictionary,
Second Edition defines *“fact” as: physical
actuality or practical experience as dis-
tinguished from imagination, speculation,
theory. By that definition, the statement
above can be accepted as fact, but it has
been so widely publicized as to be common
knowledge, surely.

Next is the statement: “The ardent
advocates of FM claim the following
points of superiority for their system.

1) High fidelity (so-called more real-
istic reproduction).

“2) Noise-free reception.

“For the past ten years, radio engineers
have attempted with the help of Sales
Promotion to have the public buy so-
called High Fidelity radio receivers. To
date, these efforts have been a failure.
Evidently the masses do not care whether
the radios they buy have High Fidelity or
not. Indeed, there even seems to be a
certain dislikefor High Fidelity. The public
apparently finds some of its characteris-
tics annoying, due to reasons that engi-
neers have been unable to ascertain.

“In contradiction to the claims that
FM is superior on the basis of High
Fidelity one reads, curiously enough, in
the February issue of Radio Magazine an
editorial cautioning radio engineers not
to design FM receivers so they will be
High Fidelity. The editor advises the
engineers to give the public the type of
tone quality they like rather than High
Fidelity, which by past experience, is
known to be unpopular. Therefore, claims
for High Fidelity have no practical value.”

This notion, with variations, has cer-
tainly been given considerable publicity,

- formerly FM Rapio-ELEcTRONICS

even to the peint where some people may
have come to believe it, but facts are not
the mere products of repetition, and no
amount of repetition can establish the
statement above as a fact. The facts are
these:

It is true that some manufacturers
built AM sets with high-quality amplifiers.
But it is also true that telephone lines
used by .AM stations, according to AT &
T, are only equalized to 5,000 cycles.
Consequently, an AM receiver capable of
receiving 8,000 cycles with the tone con-
trol full on can reproduce only noise from
5,000 to 8,000 cycles, since no signals are
transmitted above 5,000 cycles.

High fidelity AM receivers have “no
practical value” because there are no high
fidelity AM signals to receive, but FM
transmitters, before they are licensed by
the FCC must show, by actual measure-
ment, that they not only can transmit
15,000 cycles but that the noise level is
below the point where it can interfere
with high fidelity transmission. Thus, on
FM, a good receiver can deliver “ realistic
reproduction” of the original speech and
music! Even a radio editor should be able
to grasp this single difference between
AM and FM, although the truth is that
some radio engineers still do not, and will
not until they learn by the experience of
listening to FM stations when they are
transmitting at full fidelity.

It should not be necessary to add that
it is impossible to reproduce high fidelity
FM transmission on a $60 receiver. Wil-
liam A. Ready, president of National
Company, Inc., stated the case for high
audio quality very clearly in these words:
“We take it to mean that fidelity refers to
the ability of a system to reproduce the
original sound faithfully. The more the
reproduction sounds like the original, the
higher the fidelity. We think there is not
much argument here.

“For the reproduction to be a perfect
replica of the original, nothing must be
added or taken away. Unless the system
can reproduce a wide range of frequencies,
something is taken away. The ‘highs’
are missing. Unless the system is free from
distortion, something is added. Harmonics
are present. In our experience, distortion
is more important, and much more diffi-

(CONTINUED ON PAGE 69)
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387 EM STATIONS NOW OPERATING OR PROJECTED

With 61 More Applications, 220 Gities in 41 States Are Now Represented Up to November 22, 1944

ALABAMA
Call Sqg. M. Mec.
Birmingham
Birmingham News Co 44.5
Voloe of Ala Inct..... o 45.9
Birmingham Bestg Co Ine . 46.9
T1C.P. granted for new Dev stntlon,

Huntsville
Huntaville Times Co Ine. . 12,900 48 ¢
Mobile
Pape Bostg Co....... 000 10,000 46.1
Montgomery
Mon omery Beatg Colne ....... .. 17,209 43.5

vington Jr (WCOV)  ....... aoo 4,761 45.5

CALIFORNIA

Alameda
Times-Star PubCo...... ........... 6,450 49.1
Avalon
8o Catalina Id Co....... 34,500 43.7
Fresno
J E Rodman (KFRE).... . 24,752 44.1
Hollywood
()3 Jonagogoaqapooo  aoooaaoa 34,000 43.1
Warner BrosBeatgCorp..  ........... 3,118 44.9

Los Angeles

Unlv of SBouthern Calif. . .
Blue Network Co Ino....
Times-Mirror Co. ..

9

1

3

7

.1
44.5
.7
3

7

1

“T Application has been made for change to 34,000 8q. mi.
43.5 me.

Qakland
Tribune Bldg Co (KLX).. ........... 1,216 46.5
Ontario
The Dally Report. ...... ........... 2,240 49.9
Richmond
Contra Costa Bestg (‘o 4,490 49.5
Riverside
Bostg Corp of Amer

(3930 ooooo00000000 0000DA0A000 48,000 43.5
San Bernardino
High School District (Ed) ........... 250w 42.9
8un Co of 3an Bernardino ........... 17,101 44.1

San Francisco

Board of Education (Ed). .1
Associated Bestrs Inc
(KBFO) .............. 3.1
Lee Bestg 8ys (KFRC) .5
N B C Inc (KPO)....... 3.9
Hearst Publications Inc. . 3
Stockton
E F Pefter (KGDM). .... a
Ventura

8upt of County Schools
Ed)

COLORADO

Denver

KLZ Bestg Co (KLZ)
Satelite 100 w. .

N B C Inc (KOA)..

CONNECTICUT

Hartford
Hartford Times In¢

....................... 21,900 43.7
Travelers Bestg 8ve Corp

.............. WTIC-FM 6,100! 45.3!
WDRC Inc (WDRC). . WDRC-FM ..... 46.5

1 Application filed to ch to 15,563 8q. mi., 43.3 me.
New London
Thames Beatg Co(WNLC)  ......... .. 3,500 44.5
DELAWARE
Witmington
WDEL Inc (WDEL). ... ........... 6.400 44.5
DISTRICT OF COLUMBIA

Woshmglon

Capital Bestg Co (WWDC)
Eve Star Bostg C (WMAL)
Cowles Bestg (o (Dev).

1 Satellite, Wasmngton area, on

FLORIDA

Jacksonville
Florida Beatg Co (WMBR)

34

Call Sq. M{. Mec.
Miami
MiamiBestg Co...ovv voivnnninnn. 3,630 46.5
Tampa
Tribune Co (WFLA) ..................... opon
Tampa Times Co........ .......... 8,100 45.1
GEORGIA
A'lun'u
Board of Education (Ed). 1 kw 42.5
Atlanta Journal Co (Dev) . 700w 43.7
Constitution Pub Co..... 7.380 45.3
Macon
Middle Georgla Bestg Co.  ........... 12,600 45.7
Macon Telegraph Pub Co. 12,000 46.7
Southeastern Bestg Co... ........... 12,600 47.7
IDAHO
Boise
Bolse Bestg Sta. ... ..., ....... 1,148 48.5H
ILLINOIS
Bloomington
WJBC Radlo Statlon...., ........... 6,660 45.3
Champaign
(,hampnlzn News-Guzette
{35 00000000000000000  ©0005000ADO 4,660 49.1
Chicago
Board of Educatlon (Ed) WBEZ ..... 42.5
al Bestg Co.... ........... 10,624 44.7
........... 10,800 44.7
WWZR 10,800 45.1
WGNB 10,800 45.9
........... .800 46.3
WBBM-FM 10,800 46.7
WDLM ..... 47.5
47.9
O Puk Rell&Am Co 47.9
WHFC Inc (WHFC). 48.3
Blue Network Co Inc
WENR). . 48.7
Drovers Jour!
(WAAF) .. ....ioiiit tiviinnnnes 10,800 48.7
Decatur
Commodore Bestg Inc
AR Doooooo0ananos  0oaoooooooo 15,708 46.5
Evanston
Board of Edueation (Ed). ........... .....
Macomb
W Il1 State Teachers Col
(@& Poonooononaccacsoa 00000000000 1 kw
Peoria
Peoria Bestg Co (WMBD)  ........... 11,613 48.7
Quinoy
Illinots Beuu Corp
(%N o b00ob0000000 90000000000 15,300 44 1
Rockford
Rockford Bestrs Inc
(WROK)EET L e 3,900 47.1
Rock Island
Rock Island Bestg Co
(WHBF)..... 000000t veceiaaians 3,000 44.5
Springfleld
WCBSING.,...o.v0n00te aseccacnans 12,018 46.1
Commodore Bestg Ine. .. ........... 8,050 49.9
Urbana
Board of Education (EQ). wIiuC ..... 42.9
Waukegan
Keystone Printing Service ........... 2,800 47.1
INDIANA
Bloomington
Indlana Unlv (Ed). . ... ..ievvivnnee anuen 42.9
Evansville
Evansville on the Alrt . .. WMLL ..... 4.5
1 Application filed for new station, 17,4583q. ml., 43.1 mec.
Fort Wayne
Westinghouse Radlo Sta-
tlons In€. . ........... WOWO-FM ..... 14.9
Farnsworth Tele & Radlo
COTD. oo ierneroceons socvsnssans 8,500 46 1
Glenwood
Evansvllle on the Alr
Dev)........... aoo0aQao kw433
Hammond
WJOB Radlo Station
(WJOB) . ooovenranes crvsinannna 2,241 49.9
Indionapoelis

Indlanapolis Bestg Inc

(WIRE).............
Scripps-Ifoward Radio Ine
Assoc Broadcasters Inc. ..
WFBM Inc (WFBM). ...
Ca lt?!s n)enz Corp

Muncie
Donald A Burton (WLBC)

Call Sqg. M{. Mec.
Shelbyvilie
Shelbyville RadloIne.... ........... 3,730 46.1
South Bend
South Bend Tribune. .. WSBF ..... 47.1
Terre Haute
Banks of Wabash Ine. ... ........... 7.440 48.7
West Lofayette
Purdue University (Ed).............. ..... 42.7
IOWA

Ames
Iowa State College (Ed)  ........... 1kw 42.9
Cedar Rapids
Gazette Co............. ...ccovoannn 7.400 44.7
Davenport
Tr-Ciy Bestg Co....... ........... 7.400 46.3
Des Moines
Ceuntral Bestg Co (WHO) ..... 18,200 46.1
Cowles Bestg C o0a 1kw 49.1
Dubuque
Telegraph Herald (KDTH) ........... 8,080 46.5
Waterloo
Josh Higgins B Co

(KXE%) 500 0“-( ....... 0000a00aaa 26,943 44.3

KANSAS
Hutchinson
Hutchinson Pub Co. ... 15,200 43.3
Lawrence
Univof Kansas (Ed)..... ........... 1 kw 42.9
Topeka
Topeka Bestg Assn Ine. .. ....... 4,804 45.5
KENTUCKY

Ashland
Ashland Bestg Co (WCME  ........... 4,160 46.1
Beattyville
Univ of Ky (Kd)........ WBKY ..... 42.9
Lexington
Amer Bestg Corpof Ky.. ........... 6,300 45.1
Lovisville
Courler-Journal, L'v'le

Tim 45.5
Northside Best 8 66 46.3
Wave, Inc (WAVE). l'& 300 46 O
Owensboro
Owensboro Bestg Co..... ........... 7.250 47.9

LOUISIANA
Baton Rouge
Baton Rouge Bestg Co. .. WBRL ..... 44.5
New Orleans
Loyola Unlv (WWL).... ........... 8,478 44.9
Times Picayune PubCo.. ........... 13,188 45.7
MAINE

Avgusta
Gannett PubhColInc..... ........... 3,968 49.1
Portland
Portland Bestg Sys Inc!

(WOAN). ... .ovvnsees cosasearane 3.980 47.1

1 Application has beea made for new station on 43.1 me,
#512 8q. mi. for Bangor Area.

MARYLAND
Baltimore
Maryland Hcstg Co (I)ev) 1 kw 43.2
8,857 43.7
28,898 44.1
19,135 45.9
........... 4,620 47.9
Baltimore Bestg Corp.... ...coccnone 3.600 48.3
Olney
FM Devel Foundation. .. ........... 18,844 43.9
Salisbury
Peninsula Bestg Co
(WBOC)..coocneranee sinenaasans 6,000 48 9
MASSACHUSETTS
Boston
Fllene's Televiston In¢. . . . 431
E Anthony & Sona Ine¢. . . 43.3
C B 8 Inc (WEEID).... 43.5
Yankee Network........ 44.3
Worcester Tele Pub Co. . 453
Westinghouse Radio Sta
tions Ine (WBZ)...... 46.7
Fidelity Bestg Corp. . .... 47.1
Matheson Radio Co Inc'
WHDH), . 47.7
Mass Beatg Corp (De . 49.1
1 C, P. granted for Dev stat on 9 me, 1 kw
Fall River
Doughty & Welch Elec Co  .....c...u0 2,120 47.3

FM aAxp TELEVISION



Greenfield
JWHalgls.............

Holyoke

Hampden-Hampshire Corp
(WHYN)

Lawrence

Hildreth & Rogers Co
(WLAW) . ............

New Bedford

E Anthony & Sons Inc
(WNBH).............

Pittsfield

Monroe B England
(WBRK)

Springfield
Westinghouse Radlo Sta-
tions Inc (WBZA).....

Waltham
Raytheon Mfg. Co.......

Worcester
‘Worcester Tele Pub Co
(WTAG)

WTAG-FM

49.9

44.1

44.9

45.7

146.1

! Application has been made for new station on 43.5

c., 20,437 8q. mi.
MICHIGAN

Ann Arbor
Univ of Michigan (15d). ..

Battle Creek
Federated Pubs Inc
(WELL)

Bay City
Bay City School District. .
Bay Bestg Co Inc.......

Benton Harbor
Palladium Pub Co.......

Dearborn

Herman Radner (WIBM)
Detroit

Board of Educatlon ; )

Evening Ni
John Lord Boolh(WMBC)
WJIR Goodwlll Station

King-Trendle Bestg Corp.

Grand Rapids

Fetzer Bestg Co.........
Leonard A Versluis......
King-Trendel Bestg Corp.

Houghton
Mich Col of Minlng & Tech

Jackson
Board of Education (Ed). ..
WIBM Inc (WIBM)

Kalamazoo
West Mich Col of kd (Ed)

Lansing
WJIM Inc (WJIM)......

Mt. Pleasant

vesessssoes 3,800

Board of Fducation (Ed). ......... e esees
Muskegon
.uhhucker Radlo Corp
(WKBZ)............. cessveenans 2,280
Port Huron
Times, Herald CO....0vv cevevesenss 5,600
Saginaw
Saginaw Bestg Co (WSAM)  ......... .e 2,100
Wyandotte
Wyandotte News Co..... ceessaaenan 775
MINNESOTA
Minneapolis
Minnesots Bestg Corp. ... «.ovevnosan 16,155
Northwest Bestg Co..vve covnenon.nn 1 kw
Rochester
So Minn Bestg Co...ovve coveinins . 15,400
St. Paul
WMIN Bestg CO...vevve cvesanesees 13,273
MISSOURI
Clayton
School District (Ed)..... ....... cere 1 kw
Kansas City
School District (Ed)..... ........ e 1 kw
Kansas City Star Co..... cevveccasen 26,400
Commerclal Radlo Equip
CO.vcinoesonessaise KOZ cesre
Midland Bestg Co KMBC)l KMBC-FM ,700
WBH Bestg Co (WBH). . vesesesee .. '200
1 Application filed for new station, 43.9 mc.
St. Joseph
KFEQ Inc (KFEQ)..ves veccsconcse sosve
St. Lovis
lsloa.r('ir;)f Edp(u[?%: vaeens arsesesseee 3 kw
-Times o
t?r mx ............. 13,083
8t Loula Uniy (WEW) 13,000
Missour! Bestg Corp..... 3,200
Pullt:er Pub Co (KSD) . 13,391
CBS8Inc........cov0nn 13,400
Globo-Democrnt Pub Co. 13,083
NEBRASKA
Lincoln
Cornbelt Bestg Corp..... cocvenvenne 18,300

42.7
44.
44.9

42.5

47.7

45.7

47.7

45.5

46.1

B obn
=13

43.7

47.3

Omaha
World Pub Co (KOWH). .
NEVADA
Las Vegas
Nevada Bestg Co....... .....c.onn . 560
NEW HAMPSHIRE

Manchester
Radlo Voice of N H Inc
(WMUR)......o0evne

M?. Washington
‘Yankee Network........

NEW JERSEY

31,830

WMTW

Brunswick
Home News Pub Co.....

Jersey City
N J Bestg (,orp (Dev) 0o
Bremer Bestg Ci

Newark

Board of kd (Ed).....
Evening News Pub Co.
Fidelity Medla Bestg Corp
N J Bestg Corp (WHOM)

Paterson

N Jersey Bes
Passaic Daily
Trenton
Mercer Beatg Co.. ... oo

6,200

4,928

ColIne... o
ews 3.878

........... 3.200
NEW MEXICO

Albuquerque

Univof N M (Ed.) 250w

NEW YORK
Alban

Y
WOKO Inc (WOKO)....

Binghamton
Wylie B Jones Advt Agency
{(WNBF)
Brooklyn
Frequency Bestg Corp. ..
Buffalo
Board of Educatlon (Ed)
WBEN Inc (WBEN).
WEBR Inc (WLBR)
Corning
Evening Leader..........

Floral Park
Sewanhaka High School
(Ed)

7.164

Ithaca
Cornell University (WHCU)

Jamestown
James Bestg Co.........

New York

Board of Education (Ed).
Edwin H Armstrong (Exp)
Ml(.mlcl al Beatg Sys

WGYN

WHNF
WABC-FM

WBAM
WABF

R) .. sevissensnan
Metro Televiaion Inc
Blue Network Inc (WJZ)
News Syndicate Co Inc.
WBNX Bestg Co Ino
(WBNX).....o...
WMCA Inc (WMCA)....
Heuarst Radlo Inc ( INS)
Debs Mem Radio Fund
Greater N Y Bestg Corp
Bernard Feln

Ogdensburg
8t Lawrence Bestg Corp. .

Oswego
Palladlum-Times Inc....

Poughkeepsie
P'kpele Newspapers Inc. .

Rochester

WHEC Inc (WHEC).

Strombetg-Carlson Tel (o
(WHAM)

Schenectady
Capitol Bestg Co........
General Electrio Co......

Syracuse

WAGE, Inc (WAGE).
Onondaga Radlo Bestg Corp
Central N Y Bestg Corp
(WSYR)

Utica

wiBX Inc........ seess  sessressses 10,290
Watertown

Boockway Co (WWNY). .
White Plains

‘Westchester Bostg Corp
(WFAS).....

NORTH CAROLINA

Durham
Durhun Radlo Corp
WDNC)

(WDNC)....coun- e aeeenes

December 1944 — formerly FAM Rapio-ELECTRONICS

Me,

49.5

43.5

43.9

[
=]
e

-
..h-
——tntn

-
<
<

45.1

44.9

43.7

o

49.7

-
w
«

o 0b i i - -
N =
-

-, B
EB% BEE BNAN 35 LLLRS

[ Ll
NN NWW OO B el 0

44.3

44.7
45.1

45.5
45.9
46.3
45.7

47.3

49.9

Call Sg. Mi. Mec.
Greensboro
NCBestgColne....... ........... 13.200 43.9
Greensboro Bestg Co. .. 11,130 44.5
Greensboro News Co. ... asan 820 45.5
High Poing
Radio Sta WEFMR Inc
(WEFMR)............ 5,030 45.1
Raleigh
WPTF Radlo Co (WPTF) ........... 23,343 43.3
Roanoke Rapids
Telecast Inc. . .......... ........... 5,198 49.1
Salisbury
Pledmont Bestg Corp.... ........... 6,950 49.3
Winston-Salem
Gordon Gray........... WMIT ..... 4.1
Pledmont Puh Co(WBJS) ........... 4,600 46.7
Wm Henry Alford....... ..ccceenner oanen
NORTH DAKOTA
Fargo
KVOX Bestg Covovvvene oo 00000600 5800 44.5
Grand Forks
University f ND(Ed).. .....ccovvv cenee 500%
OHIQ
Summit Rwdlo Corp
QAN ¥ Haooco0o6abo000  0aooaoaoaoa 922 46.6
A:hlcnd
Beer & Koehl........... ........... 8,404 48.9
Astabula
WICAInc (WICA)...... ........... 4,116 48.9
Canton
OhloBestg Co.......oh Louiveinnen. 8,499 46.1
Cincinnati
Cincinnati Bestg Co..... ........... 19,100 43.7
Crosley Corp (WLW)
(Exp ? ................ W8XFM 13,700 45.5
L B Wilson In¢c (WCKY). N{ 45.9
Cin Times Star Co..... 13,700 46.7
Seripps Howard Radio In¢ 13,700 47.9
Cleveland
Board of Education (Ed). @&  WBOE ..... 42.5
NBCIne(WTAM)..... ........... ..... 43.7
WGAR Bestg Co (WGAR) 8,500 45.5
United Bestg Co (WCLE
W H ) R e et o e e 8,420 48.5
Columbus
Central Ohlo Bestg Co. .1
WBNS Ino (WBN ) SN .5
Croe‘l;{ ........... .5
Bcstg Co (WHCK) .1
The Pixleys............. .5
Dayton
Crogley COFP......o.ovv vnenennnnn 8,000 46.1
Newark
Advocate Ptg Co........ ........... ..., 45.7
Steubenville
Valley Bestg Co (WSTV). ........... 5,360 46.9
Toledo
Board of Lducatlon (Ed)..
Fort Industry Co........
Toledo Blade Co ........
Warren
Nied & StevenS. . .ovuver coviinian. 262 49.1
Wooster
Wooster Rep Ptg Co..... ........... 7.780 49.3
Youngstown
WKBN Bestg Co
w N el sl e i el e a e e s lel ) 15,690 43.3
WFMJ Bmu Co(WFMJ) ........... 15,610 44.1
OKLAHOMA
Lawion
Ned Shepler........ eee cesesensaes 4,500 48.9
Norman
State Univ of Okla (Ed).. ........... 3 kw 42.3
Oklahoma City
Plaza Court Boetg Co
KKOCY) 2 clalalele s slessislel o slelalaialoaslols 15394 ...
WKY Radlophone Co
.................. vineae. 21,000 44.5
Tullu
Fred Jones Bestg Co.....
World Pub Co, Tulsa Trib-
une Co.......o000nen
OREGON
Medford
Mm W J Vigin..... 0o 00B0B000AV0 3,121 49.5
Portland
T 3 45.5
45.7
46.1
Bestrs Oregon Ltd. 48.56
PENNSYLVANIA
Bethlehem
Associated Bestra Ine
(WEST). esesanaa seeusnesaes 2,800 48.5
Butler
Eagle Printing Co....... ........... eses .
Easton
Assoclated Beatrs Ine.... ........... 2,800 48.5
Harrisburg
Ke%vwne Bestg Corp
....................... 4,000 44.7
Johnstown
WJIAC Inc (WJAQ)...... casersannes 21,792 45.1



Call Sg. Mi. Mec
Lancaster
WGAL Ine (WGAL)..... ........... 1,200 45.5
Philadelphia
Penn Bestg Co (WIP). . WIP-FM ..... 44.9
WFIL Bostg Co (WFIL) WFIL-FM ..... 45.3
Westinghouse Radlo Sta.
tlom Inc (KYW)...... KYW-FM ..... 45.7
Glbraltar Sve Cor%. 5goQ opooouponag 9,318 46.1
WCAU Bestg Co (WCAU) WCAU-FM ..... 46.9
m Penn Bes
J I ))oooqoona00000 WPEN-FM ..... 47.3
WDAS Bestg ‘Station Inc
) gpognuopon000 oo 000000000 9,300 47.7
Tr anzle Pubs (Phila-
9)0000000000000  GOBEBOOBOD 12,850 48.1
Pm;burgh
Liberty Bestg Co........ ......
Wuker-Downlng Corp
WWSW)............ WTNT ..... 44.7
WCAE Inc (WCAE)..... ........... 8,650 45.5
Pitts Radlo Sup House
WJIAS). ... 8,400 46.5

Westinghouse Radlo Sta-

tlons Inc (KDKA)..... KDKA-FM ..... 47.5
Reading
Hawley Bestg Co........ ........... 4,275 46.5
Scranton
Scranton Bestrs Ine...... ........... 19,557 48.1
Sharon
Sharon Herald Bestg Co

(A1) 00a00000080000  copbcooosoon 11,030 45.9
Uniontown
Fayette Bestg Corp...... ........... 10,240 48.1
Wesichester
State Teachers Col (Ed).. ...........
Wilkes-Barre
Louls G Baltimore (WBRE) ........... .....
Williamsport
WRAKIDC. .......c0veh tiveannnn.. 11,675 47.7
York
Susquehanna Beatg Co

Vo oaonnononano  ooanooasons 3,060 44.5
York Bestg Co (WORK). ........... 1,550 45.1
RHODE ISLAND

Pawtucket
Pawtucket Bestg Co.. ... 50000000000 3,760 45.1
Providence
A A Schechter.......... 3,950 45.1
Providence Joumnl Co 7.780 46.9
Cherry & Webb Beam ‘Co

(WPRO).........0n0s 6,207 47.5
Outlet Co (WJAR). 8,412 48.5

SOUTH CAROLINA

Charleston
Atlantic Coast Beatg Co.. ...... 0acoo 6,400 47.7
Columbia
Surety Iife In3. Co...... ...oivvnnns 16,230 43.1

Call Sg. Mt.  Mec.
Greenville
Greenville News-Piedmont
(Mocoonoaoaononnno00  coooaooooas 23,678 44.1
Greenwood
GrencoIne............. ........... 5,305 44.7
Spartanburg
Spmanburz Adv Co
(WSPA)............. rescreeesa. 28,600 43.5
TENNESSEE
Chattanooga
WAPO Bestg Svee
WAPO) (Dev).....c. coiviinnnn. 1kw 43.7
WDOD Bestg Corp
(WDOD)....ouiien e, 23,800 47.5
Jackson
SunPubColInc......... ovinnnan.. 13,400 47.1
Knoxville
Amer Bestg Corp (WBIR) ........... 3,230 45.1
Nashville
Ntl Life & Acoc Ins Co
(WSM)........... ‘es WBM-FM ..... 44.7
Nashville Radlo Corp.... ......c..... 18,000 46.5
TEXAS
Abilene
Reporter Bestg Co..ever vvvuvrenn.. 6,936 45.7
Amarillo
Amarﬂlo Best.z Corp
(KFDA)...oovvvinnne tiniinnnenen 5,600 45.1
Austin
Frontler Bestg CoInc.... ........ 5 12,900 47.1
Beaumont
KRICIne (KRIC)...... .......... . 6,650 43.1
Dallas
A H Belo Corp 22,700 43.7
KRLD Radio Corp. 20,000 45.7
Harlingen
HarbenitoBestg Co...... ........... 2,400 48.9
Houston
Houston Printing Corp
KPRC). .. vicieiine cennonnann . 10,500 46.5
KTRHBestg Co........ .... 0000000 14,300 47.7
San Angelo
KGKLINC.....oovvivve  oae 0000000 6,936 45.3
San Antonio
Southland Industries Inc
WOAID.............0 ..ol 16,500 44.5
Walmac Co............. ........... 10,508 45.3
Waco
Frontler Bestg Co...... ceieieae... 13,700 46.1
Wichita Falls
Rhea Howard........... ........... 12,800 46.5
UTAH
Salt Lake City
Radlo Serv Corp of Utah
(KSL) ..o i iiiiis teviinenane waann 44.7

Intermountain

Call Sg. Mt. Me.
Bestg Corp  o.ocv.vnnnn 800 46.7

VIRGINIA

Newport News
H%mpton Roads Bestg

Norfolk

......... o seseenesaan 5,950 44.7

WTAR Radlo Corp

(WTAR)....... sietes seseesseses  B,702 48.5
Portsmouth
Portsmouth Radlo Corp.. ...... oooao 5,250 47.3
Richmond
Havens & Martin Inc

(WMBG).....ooivnn tuinnineenen. 12,130 46.1
Richmond Radio CorD ........... 11,269 46.3

WASHINGTON

Seattle
RadioSalesCorp........ ........... 8,200 44 3
Spokane
Louls Wasmer Inc (KHQ) ........... 12,8609 45.7

Beckley

WEST VIRGINIA

Beckley Newspapers Corp  ........... 8,500

Charleston

Charleston Bestg Co

(WCHS). ..
Morgantown

WvVvaRadloCorp....... ........... 33,244 43.3
Satellite on 49. 9 me. at Pittsburgh 1,820 8q. mi.
Satellite on 49.9 mec. st Wheeling 344 sq. mi,

Green Bay

WISCONSIN

Green Bay Newspaper Co  ........... .....

Madison

BadgerBeatg Co........ ........... 31,640 43.3

Milwaukee

Hearst Radlo Ine. . ...... 6009909000 7,791 43.5

Journal Co (WTMJ)..... WMFM '8 500
Milwaukee Bes

1 Applicatlon

-

5.5
tg Co.... ........... 1,279 489
fileq to change to 17,829 sq. mi., 43.9 me

Oshkosh
Oshkosh Bestg Co (WOSH)  ........... 3810 44.5
Racine
Raclne Bestg Corp...... ........... 2,540 49.1
Sheboygan
PressPubCo........... ........... 2.360 48
Superior
Head of the Lukes Bestg

Co(WEBC).......... WDUL ..... 44.5
Wavsau
Record Herald . ......... ........... ..ua. 46.5

ELEGTRONIC MANUFACTURERS ASSOGIATION IS FORMED

HE Electronics Manufacturers Associ-

ation has been formed by manufacturers
in the New York and New Jersey area to
exchange information on labor rates, and
to consider questions arising from CIO-
AFL agreements. Union representatives
and an EMA committee are already ex-
ploring the possibilities of a master agree-
ment. It is contemplated that industry-
wide, impartial machinery will be set up
to handle disputes between member com-
panies and the unions, supplanting present
arrangements provided in the separate
and widely different agreements now in
effect.

EMA will also consider all questions
involving War Labor Board procedures,
War Manpower Commission regulations,
and related matters arising from Govern-
ment rulings on labor problems. A regular
bulletin service to members has been
established to make available detailed
analyses and comparisons of labor rates
and other provisions of prevailing labor
contracts.
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Officers of EMA are:

President, I. Walter Wyckoff, Pilot
Radio

Vice president, Leslie ;. Thomas, Solar

Vice president, Arthur Freed, Freed
Radio

Secretary, J. J. Kuscher, DeJur-Amsco

Treasurer, Samuel J. Novick, Electronic
Corp. of Amer.

The directors include the officers listed
above together with:

David Wald, United Scientific Labs.

Jack M. Marks, Fada Radio & Electric

Harold Shevers, Espey

Arthur C. Ansley, Ansley Radio

David H. Engelson, Federal Mfg. &
Eng.

Harold Golden, United Transformer

Offices of the Association are being set up
in the Empire State Building, New York
City, and will be ready for occupancy soon

after Janu

ary lIst. Counsel for EMA is

Erwin Feldman.

At the t

ime of the Annual RMA Con-

ference in Chicago last summer, the opin-

ion was ex

pressed that RMA should un-

dertake the exchange of information on
labor contracts, so that the problems
arising from reconversion could be antici-
pated. However, with characteristic reluc-
tance to undertake anything requiring
action beyond the formation of a commit-
tee, this very important matter was side-

stepped.
If the co

llective agreement negotiations

of EMA proceed, it will be the first time
in many years that any representative
group of the industry has undertaken
such a program.

The Association will divide its work into
problems relating to the manufacture of
sets and parts. Executive head of the
radio set division is I. Walter Wyckoff,
with Leslie G. Thomas heading the parts
division. Radio executives desiring further
information concerning EMA should ad-
dress I. Walter Wyckoff, Pilot Radio Cor-
poration, 37-06 36th Street, Long Island

City 1, N.

Y.
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DETAILS OF TELEVISION STATION WRGB

Part 2. The Studio Equipment and the Layout of the Operating Gonfrols

Epitor’s NoTE: Part 1 of this series, pub-
lished in the November issue, covered the
physical facilities at (leneral Electric’s
Schenectady station WRGB. Plan and ele-
vation drawings showed the arrangement
and locations of the various rooms in the
building and the different elements of the
video and sound equipment.

Operating Circuits » Fig. 10 shows, in simpli-
fied form, the ditferent parts of the studio
equipment at station WRGB, and the
paths through which the sound and pic-
ture signals travel.

# Electronics Department, General Electric Com-
pany, Schenectady, N. Y.

BY JAMES D. McLEAN*

There are five cameras available in the
studio. Three are for picking up live talent
programs in the main studio room, while
two are used in conjunction with the film
and slide projectors, Figs. 7 and 8.

Microphone outlets, located at conven-
ient intervals in the studio, permit the
simultaneous operation of three micro-
phones for live talent pickup. Audio chan-
nels are also provided for the sound heads
on the motion picture projectors, and for
the transcription turntables. All these
audio sources appear at the left in Fig. 10.

As the block diagram shows, the cam-
eras feed into the video equipment racks
located in the control room. Each camera

December 1944 — formerly F'M Rapio-ELECTRONICS

has its own video equipment rack. These
will be described in detail later. Each
video equipment rack feeds a channel
monitor, permitting the simultaneous
monitoring of any number of cameras op-
erating in the studie or projection room.
The camera shading controls are on the
monitoring desk, while the video controls
are on the switching console. These are
shown in Fig. 9. Switching facilities are so
arranged that the particular camera on
the air is automatically connected to the
program picture monitor and to the stu-
dio-to-transmitter link transmitter, which
is located in the control room, behind the
operators.
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Llectronic 1elevision is

This is a story of leadership—as clean-cut, unassailable and complete as any industry
can show.

It’s the story of RCA’s development, in all of its basic essentials, of the electronic
television system in use today. For RCA engineers contributed ALL of the essential ele-
ments of this system—including tubes and circuits.

RCA factories built the first transmitters and the first receivers of the type now
almost universally used. The Radio Corporation of America through its broadcasting
service—the National Broadcasting Company—installed the first commercial television
station—a station whose operating and programming technique has set a standard of
performance in the television broadcasting field.

ELEMENTS OF 7HE

TELEVISTON SVSTEA

1. THE ICONOSCOPE—The “electric eye”
of the television camera. Developed by
Dr. V. K. Zworykin, RCA scientist, and
brought to a high degree of perfection
by RCA engineers.

8. THE FIELD CAMERA — The RCA field

pickup camera shown here is the first
camera to use the “orthicon” pickup
tube—by far the most satisfactory for
“‘outside” pickups,

11. THE SYNCHRONIZING GENERATOR—
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Furnishes the signals that key trans-
mitter and receiver together. This type
of synchronizing, now almost univer-
sally used, was developed by RCA.

6.

12,

REMOTE PICKUP EQUIPMENT — RCA
engineers built the first television equip-
ment for fleld pickups—and the first
such equipment (shown here) for use
with the “‘orthicon” camera.

THE VIDEO TRANSMITTER — The first
commercially produced video transmit-
ter, the 4 KW model shown here, was
designed and manufactured before the
war by RCA.

THE RELAY TRANSMITTER — The first
transmitters to be used for television
relaying were built by RCA engineers—
the one shown here is for relaying from
a remote pickup point.

.

13. THE TELEVISION ANTENNA—RCA en-

gineers have designed a large number
of antennas for television, The turnstile
antenna, shown here, was developed by
Dr. G. H. Brown of RCA Laboratories.

FM Axp TELEVISION



an KA Develgpment

RCA and NBC engineers, working together, established the first television relay
system, put on the first outdoor program, the first “theatre” television, the first Broadway
play, the first baseball game, the first television from an airplane.

2.

Consider, for instance, the elements of the television system as presented on these
pages. Note that RCA engineers played a big part in developing every one of them. Add
to this the fact that these same engineers have been working 100% of their time on radio,
radar and other electronic equipment of the most advanced types for the Army and

Navy, and you can well understand the basis for RCA television leadership.

You can expect the best of all kinds of television transmitting and receiving equip-
ment from RCA—the leader from start to finish.

THE KINESCOPE — The reproducing
tube used in all present-day receivers.
Developed by Dr. V. K. Zworykin of
RCA Laboratories as part of his “all-
electronic” television system,

BEAM ANTENNAS — Beam antennas
such as the one shown here, which may
be used with the relay transmitter
shown at left, are largely based on
original RCA research.

THE "“ORTHICON’’ — The high-sensi-
tivity pickup tube, which requires much
less light and hence makes outside pick-
ups practical. Developed by Dr. Rose
and Dr. Iams of RCA Laboratories.

‘‘BIG SCREEN'’ RECEIVERS — RCA engineers designed and RCA
factories built the first home television receivers. Their newest
contribution, shown here, is the home receiver with a built-in,

THE FILM SCANNER — The arrange-
ment which allows standard motion
picture films (24 frames) to be tele-
vised over a 30-frame, interlaced sys-
tem was devised by RCA engineers.

10.

THE STUDIO CAMERA — Deluxe-type
studio cameras shown here were first
designed and built by RCA. Cameras
of generally similar design are now
used in nearly every television studio.

THE MONITOR EQUIPMENT —The sys-
tem of monitoring several video chan-
nels by means of a picture tube and an
oscilloscope for each channel was first
used by RCA engineers.

For Everything in Television

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION -

large-size screen for comfortable viewing from any point in an

average-sized living room. Picture is unretouched.
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CAMDEN, N. J.
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In a similar manner, the audio sources
feed into a rack which contains the neces-
sary pre-amplifiers and line amplifiers.
Associated with this rack is an audic
control console, also shown in Fig. 9, simi-
lar to that used in the operation of a sound
broadeast station. A loudspeaker is lo-
cated in the control room, so that the
sound can be monitored at all times. The
audio control console provides complete
facilities for fading and switching from one
audio source to another. The output feeds
directly to the audio transmitter used for
the studio-to-transmitter link.

Studio Cameras * Normally, three studio
cameras are used for the production of
live talent programs. One of these cameras
is illustrated in Fig. 11, and is shown in
action at the left of Fig. 12. All the studic
cameras are mounted on dollies to provide
the necessary flexibility and convenience
for the operators when multiple-scene
operation calls for rapid changes in the
viewing angles.

The No. 1 camera is mounted on a Fear-
less Panoram dolly, manufactured by the
Fearless Camera Company, in Hollywood.
This is the dolly illustrated in Fig. 11.
It is equipped with a steering mechanism
for the rear wheels, and a tongue so that
it can be moved rapidly to any part of the
studio. The camera boom carries a seat
for the operator, and is counterbalanced
with a spring so that it can be raised and
lowered quickly and easily by means of a
hand wheel. Further, the whole camera
can be turned for the purpose of producing

FI1G. 11. CLOSE-UP OF NO. 1 CAMERA AND THE FEARLESS TYPE OF DOLLY

special effects and “*Chinese™ shots.
The camera itself is equipped with two
lenses, one of which is used for the picture

F1G. 12. CAMERAS NO.1 AND 2 IN ACTION AT THE WRGB STUDIO. THIS ALSO SHOWS THE
CONSTRUCTION DETAILS OF THE RICHARDSON MICROPHONE BOOM
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and the other for the view-finder. Both
lenses are Bausch & Lomb Tessar 4.5,
634-in. focal length units. One lens fo-
cuses the picture on the mosaic of a type
1850 iconoscope, while the other simul-
tancously focuses the image on a ground
glass view-finder. The lenses are mechani-
cally interconnected for single control. A
movable frame on the ground glass view-
finder provides parallax correction. This is
operated by gearing its adjustment to the
focusing control.

By means of this lens and view-finder
arrangement, a brilliant inverted image is
obtained on the ground glass, making it
casy to focus the camera. A larger area ap-
pears on the view-finder than is actually
picked up by the iconoscope. This allows
the cameraman to anticipate the action,
particularly when making panoramic
shots, so that he will not bring unwanted
objects into the field of the camera.

Camera No. 2 employs a single lens,
similar to those used in the No. 1 camera.
This second camera is mounted on a
pedestal-type dolly which can be operated
by one man. The design of the dolly per-
mits the camera to be panned and tilted,
but does not provide the extreme flexi-
bility of the Fearless dolly. Instead of
using a second lens for the view-finder, a
mirror is mounted in such a way that the
cameraman can examine the picture di-

F3 AND TELEvVISION



.
S

FIG. 13. EACH OF THESE LIGHTING UNITS CONTAINS THREE MERCURY-VAPOR LIGHTS,
CONSUMING A TOTAL OF 3 KW. HEAT RADIATION IS VERY LOW

rectly as it appears on the mosaic of the
iconoscope. In Fig. 12, this camera can he
seen at the right.

Camera No. 3 is mounted on an experi-
mental motion picture type of dolly sup-
plied by Camera Equipment, Inc., of New
York City. It is equipped with a boom so
that the camera can be raised or lowered
with a hand wheel. The camera uses a
Zeiss Tessar 3.5, 10-in. focal length lens.
The view finder is of the reflection type
which shows the picture on the iconoscope
mosaic.

All three cameras are equipped with
iris diaphragms for regulating the size of
the aperture. This is necessary to permit
operation either in the studio or outdoors.

Inside each camera head are located the
iconoscope tube, view-finder, head am-
plifier, and sweep amplifier.

The lenses with which the different
cameras are fitted make cameras 1 and 2
particularly suited for long and medium
shots, while camera 3, with its long focal
length lens, is used mainly for medium
and close-up shots.

A heavy cable runs from each camera to
a receptacle through which it is connected
to the video equipment in the control
room. The cable has 28 conductors for
power supplies and supervisory lights, and
four coaxial cables. The latter are used to
carry the picture signals from the camera
to the control room, and to bring the
sweep, blanking, and shading signals from
the control room to the camera.

There are 8 supervisory lights, four red
and four green, on each 2-man dolly. Two
are located on the front of the camera, two
on the top, two inside the camera adja-

cent to the view-finder, and two on a small
box at the rear of the dolly, visible to the
dolly operator. These supervisory lights
are operated from the control room. When
the green lights go on, they are visible to
the performers, cameraman, and dolly
operator, and indicate that the camera is
ready to go on the air. When the camera
is switched over to the video transmitter,
the green lights go out. and the red lights
go on, signaling to all personnel that the
camera is on the air.

Up in the operating room, the video op-
erator takes his cues for operating the
lights by following the script. In this way,
he knows just when to bring up the green
preview lights. When a camesa is switched
on the air, relays interlocked with the
video switching relays automatically ex-
tinguish the green lights and bring up the
red on-the-air lights. As soon as a camera
is cut off from the transmitter, the red
lights go out, and the circuits return to
normal, in readiness to repeat the cycle.

Camera No. 2, which requires only one
man to operate it, has lights on the front
and top, and adjacent to the view-finder.

Microphones and Booms * Normally, sound
pickup is accomplished with an RC.A type
77-C microphone, adjusted for uni-direc-
tional operation. It is mounted on a mo-
tion picture type of microphone boom,
manufactured by the Richardson Com-
pany, of Hollywood. This type 103-B
boom, shown in Fig. 12, has controls
which permit the operator, who sits on a
small platform, to follow the action as it
progresses from scene to scene. The boom
has a maximum extension of 17 ft., and
the microphone can be moved rapidly and
quietly to any position in the studio.
Controls are also provided by which the
microphone itself can be turned to follow
the action in any part of a scene.

For fixed sound pickups in the studio,
various tvpes of broadcast microphones
are mounted on overhead pedestal stands
or on ordinary floor microphone stands. A
number of microphone outlets are avail-
able around the studio for convenience in
getting connections to the control room.

e

FIG. 14, FROM THIS CONSOLE, UNDER THE CONTROL ROOM WINDOW, THE CEILING
LIGHTS CAN BE ROTATED AND TILTED TO ANY REQUIRED ANGLE
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Studio Lighting Equipment » Studio illumina-
tion is furnished by 12 water-cooled mer-
cury-vapor ceiling lamps and 4 portable
water-cooled mercury-vapor floor units.
For some scenes, 2-kw. and 5-kw. in-
candescent spotlights are used for edge,
rim, and back lighting.

Each mercury-vapor luminaire employs
three A-H6 1-kw. H type Mazda lamps.
Each lamp, slightly smaller in size than a
cigarctte, is mounted in a water jacket.
Fig. 13 shows the appearance of the ceiling
units. The 3 lamps are located along the
axis of a paraboloidal etched Alzak-
finished aluminum trough reflector. A
motor for rotating the entire unit in the
horizontal plane is installed in a canopy
mounted against the ceiling, while a sec-
ond motor inside the reflector housing ro-
tates the reflector to any required angle, as
indicated by the scale and pointer on the
end of the housing. This can be scen in
Fig. 13. The lamps remain stationary
when the reflector is rotated.

The opening on the reflector housing,
approximately 21 by 33 ins., is covered
with DPeblex diffusing glass. The power
supply cable and water feed hose are fixed
rigidly to the reflector housing. This eli-
minates the use of slip-rings on the cable
and gaskets on the hose, either of which
might create one of those embarrassing
moments against which every precaution
must be taken in the television studio.
Sufficient slack is allowed in the cable and
hose to permit each unit to be rotated
through one complete turn, while the re-
flector can be swung through an angle of
180 degrees.

A solenoid valve and a flow switch are
mounted in the canopy. Thus the lamps
are cut off if the water pressure fails. In
addition, a door switch in the same inter-
lock circuit makes it impossible to service
the lamps with the power on.

All of the twelve ceiling lights are con-
trolled from a console located just below
the control room window. This is indicated
at 2E in Fig. 5. The control console has a
complement of 66 lever keys by means of
which any lamp can be silently turned or
tilted in any direction as the action pro-
ceeds in the studio. The floor lamps,
however, are adjusted by the operating
personnel.

At the WRGB studio, the ceiling lamps
are mounted in rows 915 ft. apart across
the building, and 614 ft. apart in each
row. Each lighting unit, therefore, serves
approximately 120 sq. ft. of floor space.

An outstanding feature of the mercury-
vapor lighting units, in addition to their
efficiency, is the use of water cooling. Be-
cause the water effectively cuts off most
of the infra-red rays, much less heat is
emitted than by conventional types of
lamps. To conserve space and to keep the
heat from the studio, as well as to main-
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tain the noise level at a low value, all
transformers, relays, and power equip-
ment for the lighting system are located in
the transformer room in the basement.
All the studio lights are operated on 220-
volt, 3-phase alternating current through
suitable transformers, with one lamp con-
nected to each phase.

The four portable floor lamps used in
the studio also contain three 1-kw. mer-
cury-vapor units mounted with circular
reflectors. These lamps are carried on
light stands equipped with rubber-tired
casters, so that they can be moved quickly
and quietly around the studio. Like the
ceiling units, power and water are sup-
plied through flexible cables and hose.

All the lighting units have about twice
the efficiency of incandescent lamps, so
that the total light obtained from the 12
ceiling lights is equivalent to about a
72-kilowatt input for an incandescent
lamp system, while liberating about one-
fourth the amount of heat. These lights
allow illumination levels of from 300 to
1,000 foot-candles in the studio without
discomfort to the performers. Each ceiling
and floor lamp is cooled by a water flow of
approximately one gallon per minute.

T'he conclusion of Part 2 will appear in the
January issue. It describes the film equip-
ment, the operating consoles, and the studio-
to-transmitter link.

CONSIDERATIONS OF FM
CHANNEL WIDTH

Effects Which Would Result from Reducing FM Broadcast
Ghannel Width Below 200 KG

BY W. F.

T ITS first meeting, RTPB Panel 5
voted unanimously to recommend the
retention of the present FCC standards
with respect to maximum frequency devia-
tion to be used in Frequency Modulation
broadcasting. namely that this deviation
be 475 ke. Since that time Committees 3
of Television Panel 6 has recommended
that, in the television sound channel,
Frequency Modulation with a maximum
deviation of 40 ke. be employed. In view
of this fact, it is considered worthwhile to
review the technical evidence which led to
the original recommendation of the use of
+75 ke. for Frequency Modulation broad-
casting, and to see if there is any conflict
between the requirements of Frequency
Modulation broadcasting and of the tele-
vision sound channel.

During the hearings on Frequency Mod-
ulation which were held before the Federal
Communications Commission in March,
1940, an extensive discussion took place
regarding the preferable frequency devia-
tion to be used. Elaborate technical
evidence was presented by Major E. H.

*Chief Radio Engineer, Stromberg-Carlson Com-
pany, Rochester, N. Y. This summary was prepared
for inclusion with the RTPB Panel 5 Report on

Standards and Frequency Allocations for Postwar I'M
RBroadcasting.

COTTER*

Armstrong, Paul DeMars, Dr. G. W.
Pickard, D. W. Gellerup, M. L. Levy,
I. R. Weir, J. E. Brown, Dr. H. II.
Beverage, R. F. Guy, S. W. Seeley, and
W. C. Lent. This evidence took into
account both theoretical conclusions and
the results of extensive field tests. After
hearing this testimony, the Federal Com-
munications Commission decided in favor
of the present standards which include the
standard that the maximum frequency
deviation on modulation peaks be £75 ke.
and that, due to guard band considera-
tions the channel width be 200 kc.

In the four years since these hearings,
Frequency Modulation broadcasting has
developed into an important factor in the
American radio industry, and the practica-
bility of the FCC standards has been well
established. Very few new considerations
with respect to the choice of frequency
deviation have been brought to light in
these four years and detailed data regard-
ing practically all of the points sum-
marized in this paper are available in the
minutes of the FCC hearings on Fre-
quency Modulation. Nevertheless, it has
heen felt worthwhile to summarize, in the
light of the present day knowledge, the
considerations which indicate the wisdom
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of the choice of a frequency deviation of
475 ke. in order that the record of Panel
5 may be complete.

Receiver Oscillator Drift % It is the consensus
of a number of manufacturers of Fre-
quency Modulation equipment that the
maximum allowable oscillator drift is
approximately +15 ke. If the maximum
frequency deviation were to be halved, this
tolerance would be reduced to £7.5 ke.
These figures are based on the assumption
that .no drift in transmitter carrier fre-
quency is allowed. Under present FCC
rules, the transmitter carrier frequency
is permitted to vary by =0.01 per cent
or +5 ke. at the high frequency end of
the FM broadcast band. When this is
subtracted from 15 ke. the maximum
allowable receiver oscillator drift is =10
ke. with the present standards.

If this is subtracted from the +7.5-ke.
drift permitted with a halved maximum
deviation, the maximum allowable re-
ceiver drift is reduced to +2.5 ke., which
is one-half the permissible variation in
transmitter carrier frequency.

The absurdity of this situation is ob-
vious when it is remembered that a re-
ceiver must be tunable over the FM
broadcast band, whereas the transmitter
operates at a fixed carrier frequency. It
is recognized that present day transmitters
are held to a smaller variation than
30.01 per cent, and that the practical
limit of receiver oscillator drift would
thus lie between the limits of 2.5 ke.
and =£7.5 ke. if the transmitter frequency
deviation were halved.

It is the consensus of several receiver
manufacturers that these limits would be
difficult to attain in production. In this
connection it should be noted that the
maximum permitted receiver drift with
+75 ke. deviation, namely 15 ke. in the
FM band, is only one quarter that per-
mitted for equivalent performance in the
standard broadcast band.

In considering this problem both short-
time and long-time variations in oscilla-
tor frequency must be considered. Short-
time drift results from the change in
temperature when a receiver is turned on.
In addition to this effect, the long-time
variations due to aging of the components
must be considered, and in this connection
it should be remembered that high-Q
components, which would be required as a
result of narrowing the frequency devia-
tion, change more rapidly than do low-@
components. It is recognized that if the
Frequency Modulation broadcast band is
extended to 56 mc., receiver drift problems
will be more serious than at present.
However, it is our belief that these dif-
ficulties are less serious than those which
would be encountered in reducing the
frequency deviation and thus assigning

a larger number of stations in the present
frequency band.

Receiver Oscillator Fluctualion x In addition to
thermal and long-time drift, local osecil-
lators in receivers fluctuate in frequency as
a result of changes in the power line vol-
tage and for other reasons. These fluctua-
tions, in effect, place a further limitation
on the permissible frequency drift. In the
most favorable case, namely with no
change in transmitter carrier frequency,
the fluctuations in receiver oscillator fre-
quency would have to be reduced by a
factor of 2: 1 if the transmitter frequency
deviation is halved.

Accuracy of Tuning %« The considerations ve-
lating to accuracy of tuning of an FM
receiver are similar to those relating to
oscillator drift. The same general con-
clusion applies, namely that the receiver
must be tuned at least twice as accurdtely
if the transmitter deviation is halved.
This problem is particularly serious in
connection with push-button tuning, since
push-button circuits must be satisfactorily
stable for many months, while with man-
ual tuning the receiver is retuned many
times a day.

Automatic Frequency Control * Automatic fre-
quency control of the local oscillator in a
receiver is more satisfactory with wide
transmitter frequency deviation than with
narrow deviation. This results from the
fact that a larger deviation in local os-
cillator frequency is permitted before the
automatic frequency control can be cap-
tured by a signal from a station in an
adjoining frequency channel.

Spurious Responses * In considering spurious
responses, a comparison should be made
between the use of eighty adjacent 200-
ke. channels and eighty adjacent 100-ke.
channels. It might be concluded that the
adjacent channel selectivity would be the
same in both cases. This conclusion would
be incorrect, because of two factors:

In the first place, it would be extremely
difficult to reduce the band width of the
radio frequency circuits. In the second
place, it is probable that the same inter-
mediate frequency, namely 8.25 me., would
be used in any case since this is the recom-
mendation of Committee 3 of Panel 5.

As a result, the higher selectivity re-
quired for a 100-ke. channel could be ob-
tained only with added complexity of the
receiver circuits. This added complexity
would be only partially counter-balanced
by an increase in stage gain, since this
factor is limited by the grid-plate capaci-
tance of available tubes.

Phase Distortion in Receivers * Due to the
higher Q@ and consequent more rapid
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change in band pass characteristics re-
quired with a low transmitter deviation,
phase distortion would be more serious
than in circuits designed for use with high
deviation.

Audio Circuils * Due to limitations imposed
by the loading of discriminator circuits
by the discriminator diode and by the in-
herent @ of such circuits, it is not pos-
sible to increase the slope of the dis-
criminator response-frequency character-
istic to any considerable extent. This
means that the discriminator output into
the audio amplifier is directly propor-
tional to the transmitter deviation which
is chosen. Consequently, if the trans-
mitter deviation is halved, an additional
6 db would be required in audio gain.
This introduces added problems due to
hum, audio microphonics, ete.

Signal-to-Noise Ratio » Within the service
range of a Frequency Modulation trans-
mitter, the signal-to-noise ratio with re-
spect to receiver hiss would be impaired
by a factor of 6 db if the frequency devia-
tion of the transmitter is halved. With
respect to ignition noise, the signal-to-
noise ratio would be likewise impaired.
This impairment of signal-to-noise ratio
would be serious in many locations. It
should be noted that in a Frequency Mod-
ulation receiver, optimum conditions with
respect to maximum signal-to-noise ratio
are obtained only if the receiver is cor-
rectly tuned. Thus changes in oscillator
frequency stability as a result of drift
would result in an added impairment to
signal-to-noise ratio if low transmitter
deviation were employe.

Service Range x The problem of the range
of an FM transmitter is a corollary of
the signal-to-noise ratio problem. A loss
in signal-to-noise ratio of 6 db might not
appear to be serious. However, when it is
realized that to obtain the same signal-
to-noise ratio, it would be necessary to
increase the power of the transmitter by
four times if the transmitter deviation
were halved, the problem appears more
serious.

Common Channel Interference * Curves shown
by R. F. Guy and R. M. Morris in the
RCA Review for October. 1940 in an
article entitled NBC Frequency Modula-
tion Field Test, indicate that if the trans-
mitter frequency deviation is halved, the
protection against interference from an
undesired station operating on the same
carrier frequency with a desired station
suffers by a factor of approximately 6 db.
The result of this conclusion is that a
greater geographical separation is re-
quired between transmitters operating on
(CONTINUED ON PAGE 61)
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WEST COAST VIEW OF TELEVISION
(CONTINUED FROM PAGE 17)

coined by our friend Larry Fly in com-
menting on the relationship between the
television broadcaster and manufacturer.
That is the “lock-and-key " phrase which
he developed some years ago. Unless we
produce the programs, no one will have
any desire to buy a receiver, and unless
people buy receivers, there is no point in
our broadeasting any television programs.

The concept of the broadcaster springs
from an expression in his license, and a
sincere desire to serve public interest, so
that all his concepts originate from the
thought of what the public wants and
expects.

The manufacturer, on the other hand,
1s sometimes prone to think in terms of
pure economics, of surveying a market as
to its greatest potential in a price class.
Then he decides to build a product to
meet that price, and he works backward
from there. .

I am not discounting the fine American
principles of the average American manu-
facturer who, not because of any moral
virtue but from a spirit of enlightened
selfishness. has a profound and lasting
interest in seeing that the things he manu-
factures adequately and satisfactorily
serve the purpose for which they were
designed.

And it is my sincere hope that the
manufacturers of television receivers will
work from that viewpoint first, and ascer-
tain what it is the public is going to expect
to see on the television screens when they
make the necessary investment to buy
those devices.

You hear a great many statisticians
quote very glibly a lot of figures. Some-
bhody made a survey of the population in
lowa, and ten people were asked if they
would like to have television sets after the
war, and six of the ten said “Yes.”

I do a lot of traveling. I yield first place
to no man and only to one lady, who
recently renewed her lease in Washington,
and the thing that strikes me as I travel
across the United States is the amazing
number of little structures, about fifty
feet in back of the houses along the right
of way of the railroad, that have crescents
and stars over the doors.

Somehow, particularly on this trip, T
got to thinking about those poor citizens,
and I can’t picture Miranda rushing in
from that little house out there, having
torn a page from the one-volume library
that it contains, and rushing in to Silas
saying, ‘“‘Daddy, before we do anything
else, we must have a television set.”

I have an idea that there are still a lot
of people whose first call, postwar, may
conceivably be indoor plumbing, may
conccivably be refrigerators. It isaston-
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ishing how many lomes in the United
States still do not have any type of re-
frigeration whatsoever, and I have just
given you an authentic survey on the
plumbing situation.

So that any time a research expert —
and there are a lot of them — takes a
pattern of six out of ten and arbitrarily
applies that to the 130 million people in
the United States, he comes up with con-
clusions which my pragmatic soul must
reject.

My own concept—and I expressed this
during the Allocations IHearing before
the Commission a short time ago — is that
no city can support one television station
unless it has a population of at least a
half-million people.

My reason for saying this is that I
further believe that not.more than ten
per cent of the people in the foreseeable
future are going to be eligible to own
television receivers, either from the view-
point of income or the ability to get
satisfactory reception from one or more
television stations in their community.

At that point, I was challenged by the
attorney for one of the manufacturers
who wanted to know my idea about what
the cost of a postwar television receiver
is going to be. I indicated that it would
be somewhere between $300 and $350, be-
cause it is my belief that the people who
can buy such things are going to insist
upon having a television receiver with a
sufficiently large screen or projector ele-
ment to give large and comfortably satis-
factory pictures.

That set is also going to have to contain
Frequency Modulation, and the manufac-
turers well know that the speaker system
alone to adequately express the quality of
Frequency Modulation costs as much as
some of the prices they are talking about
at retail for the total set.

No greater injury could be done to tele-
vision or the broadcasting art than a
scrimping for the mass market to turn out
a cheap receiver, because the real im-
pulse and expansion of the use of the
broadcasting arts spring from the personal
satisfaction enjoyed by the people who
buy and use those things and create the
envy in their neighbors to go out and do
the same.

So in addition to having AM and FM in
the television set, because the average
family does not want to clutter up its
house with seventeen different radio de-
vices, there will undoubtedly be a demand
also for a phonograph record player in
this one instrument, and that instrument
must be of such esthetic design and at-
tractiveness that it fitsinto the scheme of a
well-appointed and attractive living room.

Any manufacturer who can arrange to
retail such an instrument in volume to
measure up to those specifications for less

than $350 will have provided something
that is not yet known in the processes of
manufacturing,

Naturally, I would like to believe all of
the enthusiastic things that T have read
about television. We have over a quarter
of a million dollars of our own money in-
vested in television now. and our program
for the next two years contemplates a
further investment of our own money of
a half a million dollars in the business of
broadcasting television.

I occupy the dubious privilege of hav-
ing to account for the stewardship of
those investments. Consequently. T must
of necessity keep my feet on the ground
and look coldly at the factors that will
have to be overcome hefore that medium
can be made to stand on its own feet and.
possibly, ultimately, show a return on
that investment to the owners of the
business.

The suggestion of the free use of film
for television springs not from the source
of service of what the public wants, but
because that seems to provide the simple,
economical answer from the broadcasting
viewpoint, and that isn’t how things grow
and prosper.

I can tell you from our experience in
the business, as was well expressed by one
of the distinguished speakers here this
morning, that what the public reacts to is
a realization that it is participating in an
advance of the electronic art that pro-
vides a magic eye to see something while
it. is happening.

It is the fact that they have a new
device in their living rooms, a magic
carpet that carries them to places and
events miles away, and it is the realiza-
tion that they are sitting in the comfort of
their homes and participating in those
events and witnessing them more com-
fortably than, perhaps. thev could if they
were in the actnal presence of them.

Those are the things of spontancity
to which people respond. Now, theyv will
tolerate a certain amount of film as a
filler, and economic necessity may compel
the television broadcaster to make sub-
stantial use of film; but do not ever de-
ceive vourself that the reason why any-
body buys a television receiver is to look
at film, and I do not care how good the
film is.

The advertiser is going to be glad to
pay a premium because television provides
the third dimension. An animated, visual
demonstration of a produet, accompanied
by sound, represents to the merchan-
dising man the ideal combination of in-
fluences that he can bring to bear on
potential customers,

But how much of a premium he is going
to pay remains to be ascertained by actual
experience.

(CONCLUDED ON PAGE 57)
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Eimac ‘Grid
Solves grid emcsscon frotlem !

Grid emission, with the resulting instability of opera-
tion, parasitic oscillations and prematurely burned
out filaments, has become a thing of the past. The new
Eimac “X” grid will not emit electrons even when
operated at incandescent heat.

The solution to the problem of grid emission lifts a
great barrier which has long stood in the path of elec-
tron vacuum tube development and the progress of
clectronics. Eimac Engineers in developing the " X"
grid have made a real contribution ... and a very im-
portant one .. . toward the development of new and
more efficient vacuum tubes. It is such heads-up
Engincering that has made Eimac first choice of lead-
ing electronic engineers throughout the world . ..
and maintained them in that position year after year.

Follow the leaders to

: ELECTRONIC B E ’
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The layman’s handbook of Elec-

tronscs will be sent you upon re-
quest without cost or obligation.

EITEL-McCULLOUGH, INC., 874 San Mateo Avenue, SAN BRUNO, CALIF.

Plants located ot: San Bruno, California ond Salt Lake City, Utah

Export Agents: FRAZAR & HANSEN, 301 Clay S;., San Francisco 11, Calif., U.S. A.
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DIRECTORY OF RAILWAY SIGNAL ENGINEERS

Officials in Gharge of Gommunications & Signal Systems on Roads in U

U. S. RAILROADS

—A—
ABERDELN & ROCK FISH  Abetdeen

47 Mlles, 5 Steam
J A Bryant General ‘iuperlntendent
ABILENE & SOUTHERN Ses T &
AHNAPEE & WESTERN SesGB & W
AKRON & BARBERTON BELT Bar-
berton Ohl

n o
23 Miles, 6 Steam
C M Potter SuRerlntendent
AKROV CANTON & YOUNGSTOWN
12 E Exchange Akron 8 Ohio
171 \llles 23 Steam, 1 Diesel
G A Hask ns an Malnt of Way

J Vv Sig
ALAgAl\IA & VICKSBURG Ses Illtnots

al
ALABAMA CFNTRAL Jasper Ala
10 Miles, 1 Steal
C A Lee Superlntende
ALABAMA GRFAT SOUTHEKRN See

Souther
ALABA\(A TEN\ ESSEE & NORTH-
ERN York Ala
220 Mllw, 11 Steam, 2 Gas-FElec, 2 Dlesel
G C Nichols General Manager
ALAMEDA BELT LINE Alamedu Calif
20 2 ﬂle!.30u 2 Diesel-Elec
L L Davis Superintendent
ALASKA R R Anchorage Alaska
513 Mlla. 31 Steam
w Klnsell Supt Motive Power &

ALBA‘J\ ¢& \'ORTHERN Albany Ga
36 Mlles, 5 Steam

Manager
& WESTERN
()akland5 glty Ind

A b team
ichol General Superintendent
ALI%UIPPA & SOUTHERN Allquippa

44 Mlles 25 Steam
W C Van Blarcom Superintendent
ALLF(-HE\IY & SOUTH SIDE  So 10th
Muriel Pittsburgh Pa
5 .\Hles. 3 Steam
D! General Superlnteuden!
ALTON P R Bloomington
959 Mlles, 160 Steam, 11 Dlmel
C Snmpeon Supt Slg & Tele
C Kles Asst Supt Slg
A F Sampson _Gen 8ig Inspr
ALTO\’ & SOUTHFRN Box 270 Ik St
Louts Mo
93 Miles, 18 Steam
W J Nuebling Chief Engineer
Geo H Dauer Signal Supervisor
AL Lennz Superintendent
AMADOR CENTRAL Martell Calit
12 ll o 3 Ol
H W Loomis General Manag
.AVGTESL[NA & NECHES RIVFR Keltys
31 Miles, 2 Ol
F. L. Kurth  General Manager
ANN ARBOR R R Decatur Il
294 Miles, 31 Steam, 1 Diesel-Flec
R J Bellsmith Supt of Tele
APACH MeNary Arlz

72 Miles, 2 Ofl
W R Flelds Master Mechm e
APALACHI(,OLA NORTHERN

Port
St Joe Fla
99 Mlles, 7 Steam
J I, Sharit Superintendent
ARA\ISA_?_ HARBOR TERM Aransas

P
7 Mlles, 1 1)|ael

W A Scrivn Pres
ARC Al’)h & ATTI(,A Ar(‘ade New York
28 Miles, 1 Steam, 1 Diesel
R I Cartwright General \mn er
ARKAV‘IA? & LOUISIANA M I‘lS()URl

Monroe La
86 Mlles. 4 ()ll
1. 8 Royster Chief E
ARI\A\SA“ R R Star
20 Miles, 5 Steam
W R Alsobrook (.enerul Manager
AROOSTOOK VALLEY Presque Isle Me
32 Mlles 2 Electnic
[$] aliett  Manager
ARTL\XLS—JhLLICO Artemus Ky
Miles, 2 Steam
B Martin General Superintendent
ASHP‘RTO\' & GULE See Gulf Coast

Lines
ASHLEY DREW & NORTHERN
sett Ark

41 Miles, 4 Steam

C I, Filneh Superintendent
ASPHALT BELT See Gulf Coast Lines
ATC Hlﬂ()\l' TOPEKA & SANTA FE

13, ngMﬂm 12,067 Oll, 159 Diesel-Flec
G K Thomas _ Signal Engineer
Cnmpnxtna Eastern Lines
Waestern Lines
Coast Lines
Also (IListed Separately)
Gult Colorado & Santa Fe
Panhandle & Santa Fe
Eastern Lines 2995 Miles
D W l\xller Signal Engineer

C B ‘l({eel:s Asst Signal Engineer ‘To-
s!qmu Supervisors:
K H Hahn Newton Kan

F 1> Hartzell Chlllicothe (1l
B R Olin  Emporia Kan

46

ineer
ity Ark

Cros-

Topeka

Unless otherwise noted, each listing shows the number of
miles of road operated, and the number and type of locomo-
tives. In most cases, the words RAIL ROAD are omitted from
the company name. If no address appears after an official’s
name, he is located at the company headquarters address.

EL Sullsbury Arkansas City Kan

B F Smith Marcelline Mo

Western Lines Miles

H A Appleby Slgnal Eng Amarillo Tex
K Hanson Asst Sig Eng _ Amarillo Tex
R (If lWoodllng Asst Sig Eng  LaJunta

‘olo
Stgnal Superrisors:
EF Artman Clovis N M
H I, Hutton Las Vegas N M
N .[l:ckaon LaJunta Colo

O T Staley Welllngton Kan
Coast Lines 2,500 Miles

k. Winans Los Angeles Calif

W F Pnee Asst Sig Eng Los Angeles

Cualif,
T A Smith Gen Sig Sup Los Angeles
J N Friedm. CTC Eng Los Angeles
Stgnal Supermo TS
J L Bartlett San Bernardino Calif
J C Bussey Needles Calif
W J Disney Winslow Ariz
W F Douglas Fresno Calif
ATLAN"I“A A&i ST ANDREWS BAY

Dothan
82 Mllm 11 Of1, 5 Diesel-Flec
T L Nichols General Superlm,endent
ATLANTA & WEST POINT 4 Hunter
Sk Atlanta 3 Ga

am
1] Asst Supt Motive Power
ATLANTA BIRMINGHAM & COAST
26 Caln St NW Atlanta 3 Ga
639 Mllm. 61 Steam
C E rower General Superlntendenz
A Spell Chief Englnee
ATLA\ IC& CARULINA Kenansville

NC
10 Miles, 2 Steam
J E Jerritt  General Manager
ATLA\TI%& EAST CAROL l\A Kins-

96 Mlles, 14 Steam, 2 Dluel-F‘lec
E R Buchan Pr den
ATLA\I’TIC & W ESTLR\'

Sanford N C
24 Miles, 3 Steam
E T Ussel General Manager
ATLAI::TIC COAST LI\'h Wllmlngton

N
4962 Miles, 237 Steam, 71 Dlesel-Elec
F :V Brogn Vice President Wilming-
on N
J 8 Webb Signal Eng Wilmington N C
8 J Davis Act Assistant Englneer
Wllmlngtou NC
. White General Superlmendent Tele
Stanal Superrisors:
W M Adams Rocky Mount N C
O L Chitwood Waycross GGa
J 11 Lackey Jacksonville Fla
D R Morrls Savannah Ga
' H Wilegand Charleston 8 (

BALTIMORE & OHI()  Bualtimore Md

6,144 Mlles, 1979 Steam, 9 Electric,
2 Oll, 69 Diesel, 1 Gas
C W van Horn _ V Pres (Oper & Maint)

(; H Dryden Signal kngineer
Comprising:

New York Terminal Region

Eastern Reglon

Central Reglon

Western Reglon
Also (Iisted Separately)

Haltimore & Ohio Chicago Terminal
New l(r:'ork Terminal Reglon 25 B'way

CM %hrlver General Manager
A C Clarke Ch Eng Baltimore Md
(8] \A YSalverson Slg Super Staten Is

Eastern Region Baltimore Md

1,975 Mtles

F G Hoskins General Manager

F A Baldinger sSupt Motive Power
Stgnal Supereisors:

CR HapP Wheellng W Va

A A Jacobs Baltimore Md

W Lester Cumberland Md

H W Logsdon Grafton W Va

}N L Nethkln Balt!more \\1[(!

J D Beltz  General Manager

H Rees Supt Motive Power
Stgnal Supervisors:

J P Buzzerd Plttsburgh Pa

W I Connors Rochester N Y

H H Gault Garrett Ind

J C Hoffman Akron O

T M Walker Connellsville Pa

Western Region Clncinnati Ohlo

F B Mitchell General Manager

H J Burkley Supt Motive Power

Stgnal Supervisors:
¢ H Cannon Washlnnto}? Ind

H H Hardlng Newark Ohlo
J W Kunker Cincinnatt Ohlo
H A Maynard Washington Ind
> W Porterfield Indlananolls Ind
BALTIMORE HIO CHICAGO
T, Ml;liiAL Grand Central Sta

Chicago
67 Mliles, 16 Steam, 9 Diesel
\{ House Supt Motive Power & Equlp
lancy ﬂlxna.l SS.Serv or
BA\IBE t Lake City Utah
64 Mllm 9 Electrlc 1 Diesel-Elec
J M Bamberger General Manager
BANGO % & AR OSTOOK Bangor Me
96 Wles 62 S m
acCready Pres (Opel
HA RRE &R(‘)HELSEA See Morupeuer &
BATH & HAMMOVDSPORT Ham-
monds,

8 Mlles YOS m
Aber Sl{gt of Sig & Comin

BAU}\ITE & ‘ORTHERN Box 270
E St Lo q
7 Mllw
bllug
BAY POINT & CLAYTON Cowell Callt
9 Miles, 1 Oll

tt Supt
BAY TERMINAL Toledo Ohlo
6 M. team

H O Cameron Pres&(‘.en Mg
BEAUI'(‘:ORT & MOREHEAD

N
33 Mlles, 2 Steam
A T Leary Gen Megr
BEAUMONT SOUR LAKE &WESTERN
See Gulf Coast Lines
BELFAST & MOOSEHEAD LAKL:  Bel-
fast Me
3 Mlies, 3 Steam

Henu fort

W L, Bowen Gen Mgr
BELLEFONTE CENTRAL  Bellefonte
¢
20 Mlles, 3 Steam
G E McClelland | V Pres & Gen M

BFLghlltY CO OF CHICAGO 47 \\' l’ulk
440 ‘Vllles, 59 Steam, 9 Dlesel
M FSl Pm & .en Mgr

OrTo!

F E M
BENNETT%VILI E & CHER\W
nettsville N C
23 Miles, 2 Steam
A T Dampler Supt
BEN%VOOD & V“ HEELING C(CONN
a

Ren-

W Klos V Pres
BLS;EMLR & LAKE ERIE Greenville
214 Mftles, ll‘) Steam, 1 Diesel-Electrie
Laynz Ch Eng
fAasterer Sig
m VIFR & S()UTHLR\I
4 ﬂu‘am
R Corbln Ch Eng
BIGOCRFhl\ & TELOCASET Pondosa

11 Mlles 1 Steam
T W Collins_ Pres & Gen \lgr
BIG FOUR SeeC CC & S
BINGHAM & GARFIELD \Tmznn Utah
33 Mlles, 6 Steam, 2 Elec, 4 Dlesel-klec
N’ E McKinnon  Supt
G C Earl  Ch Eng
BIR\FIII\I(;H\A\l( & SOUTH-EASTERN

7 Miles, 2 Steam
J H Ralner Gen Mer
BIRMINGIIAM SOUTHERN  Falrneld

a
33 Miles, 16 Diesel-Flec
E W Bean Ch kEng

BLACK MOUNTAIN
13 Mlles, 1 Steam
L H Phetteplace Gen Mgr

BLUE RIDGE Anderson 8 C
44 Mlles, 3 Nteam
J W Smith Supt

BOIS ID'ARC & SOUTHERN

Bank Bldz Dallas 2 Tex
7 Miles, 2 Gas
3 P Gaines Jr Pres & Gen Mgr
BON’HO MIE IATT[I-,SH URG
THERN I{nttlesburg Miss
"7 '\rilles .5 Steam
W O Tat Exec V Pres

H()‘i'l‘()\! & ALBANY Hoston Mass
‘{ﬂeg e & Equip tncluded in N Y Central

ullen Sugt of Tele & Slg Eng

BOSTON & MAINE Boston Masy
1,819 Miles, 444 Steam, 9 Elec, 35 iesel
RR ql,ackpole Supt ele
J P Muller Sig & Tel
w w Hartzell eld Eng Slg

Stgnal Supervisors:
L E Norton Dover N H
C P O'Connell  fireenfleld Mass

Bevler Mo

Krwin Tenn

‘I'exas

3., Canada & Mexico

A Pennington  Boston ‘\iass
A A Wood Concord N H
BOYNE CITY Boyne City Mich
l() Miles. 2 Steam
. H White Gen Mg
BRIMSTO\E RR \ew River Tenn
13 Mllm 1 Steam

A n Mg
BUFFAL(g CRELK Buﬂslo N Y
34 Miles, 9 Steam, 4 l)lesel-El
W M Sporleder
GAULE\

BUFFALO & CREEK Dun-
0!

Pres
UFFALO \"IO\'-CAROLINA Unlon

20 Mlles. 3 Steam
L B Woodward Gen Mg
BURLINGTON NIUQ("ATI\F & NORTH-
WESTERN Cedar Rapids Ia
11 \lllm 2 Qteam

F Kn & Gen Mer
BURLI'}}GT()\'—RO(‘K ISLAND
228 Miles, 2 Steam
B Bristow
R UTE SeeC H

Eng
BURLINGTON & Q
BUqu TEI&I\II\ AL 107 48th St. Brook-

4 Mlles. 8 Diesel-Elec
P J Rot V Pres
BUTTE ANA(‘O\ DA & PACIFIC
conda Mont
135 Miles, 3 Steam, 29 Elec
P R Peery Supt Maint Way

. e

CADIZ R R Cadlz Ky
10 Miles, 2 Steam
W C White Gen Mgr
CALIFORNIA WESTERN & NAVIGA-
TION Ft Bragg Callf
49 Mlles. 501
A T Nelson Gen M
CAMBRIA & I\'DIA\'A Colver Pa
35 Mlles, 10 Steam
J H Smith Supt
D 1. Rodgers Eng Maint Way
CAMINO PLA(‘ERVILLE &
TAHOE Cn.mlno Callt
9 Mlles.
S Berr, Prm
CAMPBELL S CREEK Reed W Va
Miles, 4 Steam

18
tneld Gen Mg
CAVTON & CA RTHA(‘.F Canton AMise
57 Miles, 1 Steam
C L Frelier Gon Mg
CA RR 300 Wﬂter Baltimore Md
‘l') Mlles. 11 Steam
H M Diver Supt
CAPE FEAR R R Fort Brageg N
32 Mlles, 2 Steam, 2 Electric
H H Latham S8upt of Sig & Comm
CARBON CO R R __Columbia Utah
5 Miles, 2 Dlesel-Elec
X R Malaby Gen Mgl
CAROLINA & \ORTHWEQTER\
McPherson 8q Washington D (¢
113 Miles, 13 Steam
L C Wnlters Supt of Slg & Comm
H E Joh Supt FHickory N ¢
CAROLIVA (‘LI\(,HFll' LD & OHIO
See Clinchfield R R
(‘AR()LINA CLIN(‘HF"' LD & OHIO
OF ; () CAROLINA  See
Cunc

fleld R R
« AROLX‘\A SOUTHERN Windsor N ¢
22 Miles, 2 Steam
J H Mal thwﬂ Gen\l
CAROLINA WESTERN qumur =
5 Miles, 2 Steam

T H Brice
(‘ARROLLTé)\I Il R Carrollton, Kv

Hous-

Ana-

LAKE

C'asaville Mo

Pres
CAQTLEMAV RIVER 7006 Haze Ave
wood Upper Darby Pa
13 \ﬂlw 1 Ste: am

rsker Pres & Gen Mgr
Chl) AR RAPIDS & IOWA CITY Cedar
Raplds
28 Miles, 7 Electrlc
A R Swem Gen Supt & Ch Eng
CENTRAL CALIFORNIA TRAC’I 10N
Stockton Calif
53 Miles, 6 Electric

W L. White Gen Mgr

CENTRAL INDIANA Indlanapolls Ind
52 Miles, 3 Steam
J D Fuchs Supt

CENTRALOF GEORGIA Savannah Ga
1,816 Miles, 234 Steam, 14 Dlesel-llec

Cummins Gen Mgr

2 B DeMeritt Sig Eng Macon (ia
R M Hitchcock Super Tele Macon

Ga
CENTRALR R CO OF NJ Jersey City

657 Miles, 369 Steam 24 Diesel
ET \lonre Gen Mgr
R W Keller Elec Enx
F W Bender Sig
CE“\:;R)‘L VER\(OVT See Canadtan
at

v
CHA(RLhIS CITY WESTERN Charles
23 Mlles 2 Flec. 1 Dlesel-Elec
J F Christiansen V Pres & Gen
CHARLESTON & WESTERN
LINA  Wilmington N C
54‘; Miles, 15 Steam

Mgr
CARO-
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In times like the present, men
should utter nothing for which they
would not willingly be responsible

through time and in cternity.”

Abraham Lincoln, 1861

a/ljerry s linaes
and /a/zééy ye%/t

‘ 'emen

J ensen Radio Manuvfaocturing

6601 S, Loromie Ave., Chicago, III.

December 1944 — formerly M Rapro-ELecrroNics

Company

-
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U. S. RAILROADS, Continued

F W Brown en \
CHATTAHOOC Hl‘ 5
Point Ga
27 Miles, 3 Steam
R F Lanler Pres
CHESAPEAKE & OHIO Richmond Va
3,073 Miles 895 Steam
A T Lowmaster Exec V Pres
W N Hartman Supt Tele & Sig
1) K Roll Super Sig Constr
C & 'I\auman Gen Super Tele & Telo
alnt
H (' Land Tele & Telo Eng
Supereisors of Signals.
I T Garrison Clitton Forge Va
H M Jobnson Peru Ind
W H Miller Columbus O
O Persinger Covington K,
R L Thompson Hinton W Va
Huntington W V'

1L W

1gr
VALLEY West

A M Weeks
CHESAPEAKE
Bruce St llarrlsonbum Va
52 Mlles, 5 8
J C Black 9
. HEST\IUT Rll)GL
New York N Y
14 \fﬂlm 3 Steam
L § Holsteln Gen Mg

180  Front =

~

CHICAGO & LASTER\ ILL 332 8
Mich Chicago
720 Miles, 152 Steam, 12 l)lesel
F G Nicholson Gen Mg
G P Neal Supt Sig & ’I‘ele anville

m
Stgnal Supervisors.
E; Folley Danville 111
E R Lindsey bvnnsvllle Ind
G (‘ Selfert Salem Ll
H Duncan Danville I
CHICAGO & ILLINOIS MIDLAND
Illinols Bldg Springfield It
131 Miles, 26 Steam
G W Imgrune
CHIC \GO &

Gen un!
LL lNO[“ “'E‘ll‘l‘.l{\
135 E 11th Pl (,hlc&i{
12 \ﬂlm. 4 Steam, 1 Diesel

J L Bev: Pres
(& I[[b\GO & N()RTHWESI‘ER\' 400
Madlson 8t Chicago 6 Ill
X 077 Miles, 600 Steam, 30 Diesel
3L Noble Supt Tele & Sigs
O 8 Tomkins Asst Supt Tele & Sigs
ME Mg{er Asst Supt Tele & Sixs
Supervisors of Teleamph & Signals;
P 4] adlson Wis
O nnsﬂeld Boune Ia
H F Mock Chlcago [11
E V Shatwell West Chicago (1l
P A Starck  Milwaukee Wis
(‘lllCAGO & WESTERN INDIANA
47 W Pol Ik Cl Illcaso 511
l7l Milles, 19 Steal
M Kelly 'ilz 'Supe
<« l{l(,AG() ATTICA & SOUTHERN
Box 169 Attica Ind
63 Miles, 5 Steam
F E Cheak (ien Supt
CHICAGO AURORA & ELGIN

ton Ill

112 !\llles. 4 Electric

E R Ander Elec Fnz

R G Kendall Comm

< llILAG() BURLING l‘()“l’ & Ql INCY
47 W Jackson Chicago 6 I

9,024 Mliles, 871 Steam, 80 ()Il 4 Gas-

Elee, 75 Diesel-Elec

A L. Essman  Prin Asst ‘ilg Lng Chi-

cago

L Stueber Asst Sig Eng Lincoln Neb

Lines East of Missourt River 4556 Mi

O I Ward Supt Motlve Power
Stgnal Supervisors:

cT Bishop Aurora Ill

J H Ln(,hnnce Ottumnwa In

W W swanson Galesburg Ill

F A Tegeler St Joseph Mo

R L \'auzhn Harrison & Canal

Llncs H est of Missourt River 1004 Ml
Farnam Omaha 8 Neb 4,594 Milesx
L. Stueber Asst Sig Eng Lincoln Neb
P W (GGage Sig Super Lincoln \eb
A M Horn_ Slg Super McCook N
CHICAGO GREAT WESTERN '5()‘) \\
Jackson Blvd C(‘hicago 6 IlI
1,500 Mlles, 156 Steam, 6 Diesel, 2 Gas
S M Golden V Pres
' H Kearton Supt Tele & Sig
(i R Holsington Asst Supt Tele
Nignal Supervisors:
1L, D Allison Oelweln Ia
1 J Klaas  Oelwein In
W J O'Nell 8t Paul Min
CHICAGO HEIGHTS
'I‘RA NSFER

3 Michigan Chiecago 4
7 les, 3 Steam, 2 l)lese
1° i Nicholson V Pres & Gien
CHICAGO INDIA\IAP()LH & L( bUl\-
VILLE Laftayette Ind

.:-H Miles, 85 Steam, 4 Diesel-Elec

A A.\nderson Asst Ch Oper Of & Ch

E G Stradiing Supt Tele & Mg
E E Ireland_ Sig Super
CHICAGO  JUNCTION See  Chicago

River & Ind
(,!llLAGO KALAMAZOO & SAGINAW

7;0

Whea-

Chi-

nn
TERMINAL

chigan Central
<« Hl(;A(:O Vlll.\VAUl\l- E ST PAUL &
FIC Unlon Statlon Chicaso

6 lll
10,411 Miles, :008 Steam, 52 Elec, N2

Oll, 74 Diesel
J TeGlllick  Ch Oper Oft
1. BYPorter Supt Tele & Sig
Eastern Lines 7,346 Mlles
() N Harstad Gen Mgr Chicago 11l
J l;vl‘\;nysen Asst Supt Sig  Mlilwaukee

E J Muckerhelde Tele & Telo Kng
Milwaukee Wis

J A Henry Super Tele & Slg M-
waukee Wis
Supervisors of Telegraph &'Signals:

A F Alexander Minneapolls Minn
£ D Barton Mason City Ia

RS Bentley ‘Terre Haute [nd

F W Bornitzke Milwaukee]Wis

48

G ¢ Downing Milwaukee Wiy

R C Dueland Ottumwa Ia

H J Dunn Minneapolis Minn

J ¥ MeConahay llwaukee Wis

M H Schmidt Marion Ia

W H Stevens Savanna IH

Western Lines 30,085 Miles

L \‘7 Shmlth Supt Tele & Sig Seattle

Telcqmph & Stgnal Sus)crvtson
E P Allen Tacoma W
R \i Lloyd St Marles [daho
C O McPherson Miles (,ny Mont
E T McPherson Butte M
(‘III(‘AGO NORTH SHOR!L & MIL-
WAUKEE 72 W Adams Chicago
297.8 Miles, 8 Electric
R G Kendall Comm Eng
W G Fitzgerald 8ig Sup Hlighwood Il
CHICAGO RIVER & INDIANA La-
Salle St Sta Chicago 5 11
228 Miles, 35 iteam 12 Dieset
W L Houghton Supt Chicago
S L. Van Akln  Supt Tele etroit Mlch
CHICAGO ROCK ISLAND & PACIFIC
LasSalle St Station Chicago 5 IIl
7.751 Miles, 722 Steam, 116 Diesel,
' R Swenson 8Ig I’ng  Chicago
E A Dahl Electronic Eng
M Dufty Asst Sig ling El Reno

Okla
' £ Hartvig Asst Sig Eng Chiecago

C O Ellls Supt Tele Chlcago 111
GE lia’lrum Tele & Telo Super
8 oAt

as 34

Stgnal Supervisors:
I L Bartholomew _Iiberal Kan
B F Beasley Des Molines Ia
(' Hattery Fairbury Neb

(o}

Kan-

COLORAD & WYOMING
arm Pl Denver Colo
114 \ﬂle1 ZI ‘iteam

1755 Glen-

ire 'V
C()L(OII{AI)() RAILR()AI) INC Pueblo
33 Miles, 1 Gas-Elec
1 MacDaniel Sec & T
COLUMBIA & (JO\VLX 1'Z Tacoma

Wash
8 Miles, 1 Ol
C H Ingram_V Pres
COLUMBIA NEWBERRY & LAURENS
Columbia 8 C
75 Mllu. 6 Steam
J P Taylor Pres & Gen Mgr
COLUMBUS & GREEN’V[LLE Colum-
bus Miss
168 Miles, 28 ‘%enm
I H Atkins Supt Tele
CONDON  KIN; UA & SOUTHERN
Kinzua Oregon
24 Miles, 1 Ol
C C Coleman Supt
CONEMAUGH & BLACK LICK Johns-
town Pa
48 Miles, 27 Steam
R F Campbell V Pres & Gen Supt
LOP\I;ER RANGE 89 Broad St Boston

101 Miles, 9 Steam
P F Beaudin V
CORNWALL R R
36 Mll ea, @ S
P A Tragewe Pres
C()Tgl‘(':“ﬂ' BI‘LL[‘ ROUTE See st Louts
(()UI)LRSP()RT & PORT ALLEGANY

rt Pa
.§3 \ﬂles Steam

llethlehem Pa

SCHEDULE OF DIRECTORIES v FM ano TELEVISION

ver Co
56 Mllm. 6 l,lectrl('
H Detrick Gupt uip
DENVER & RIO GRA\I)F WESTERN
Rio Grande Bldg Denver Colo
2, 4()5 ‘\Hlas. 321 Steam, 41 Diesel-Flec
wWwW ham_ Supt Denver Colo
BW \iolls Eit
O H Brown 8|
olo
J Ayer Sig Super Provo Utah
C R Hombe na Sig Super Pueblo Colo
B C Eaton _Sig %uper Grand Jet Colo
DENVER & SALT LAKE Denver Nat'l

Denver Colo
Constr Eng  Denver

m
Asst to Pres
8 Supt Tele
DEQUEEN & EASTERN DeQueen Ark
36 Miles, 1 Ot
J C lLeeper V Pres
DES MOINES & CENTRAL IOW A
11th St Des Moines Ia
75 Miles, 7 Elec
H A Benjamin_ Pres & Gen Mar
DES MOINES UNION Decatur 1l
40 Miles, 5 Steam
R J Hellsmith Supt of Tele
DETRO. hT & MACKINAC

M
242 Mtles, 18 Steam, 1 (‘.ma
C A Pinkerton Pres & Gen Mgr
DETROIT & TOLEDO ‘HI()RE

114

Tawas Clty

LINE
Monroe Mich
5‘) Miles, 25 Steam
O H Sesslons  1<ng Maint of Way
I)E’l‘l\l:.()‘l‘T CARO & SANDUSKY Care

1
44 Mlles, 4 Steam
J W MacLachlan = Gen Mg
DETROIT TERMINAL
ward Ave Detroit Mlieh
18 Miles, 28 wam
D G Cohan  Ge
DETROIT TOLEDO & IRO\T()\ 4921

14’)17 Wood-

JANUARY
All Police and Emergency
Stations in the U. S A.—
includes names of the Ro-

FEBRUARY

Radio Products Directory,
listing monufacturers of

MARCH
FM, AM, and Television
Statons i the U. S. A. cnd
Canada —inchud

APRIL

Radio Products Directory,
listing monufocswren of

dio Superviors.
CLOSING DATE JAN. §

materials, ond supplies.
ClOS(NG DATE FEB. 5

MAY 1
Radio Manulacturers in
the U. S. A.—includes the
names of general mana-

Roitway Signal Engineers
on all roads in the United
States, Conado ond

gers and chief engineers. | Meaico.
CLOSING DATE MAY 5 | CLOSING DATE JUNE
SEPTEMBER OCTOBER

FM, AM, and Televivion
Stations in the U S. A. ond
Canado —ndudes general
managers, chief engineers

Radio Products Directory,
tising  monufocturers of
| equipment, components,
matenals, ond swpplies.

CLOSING DATE SEPT. § | CLOSING DATE OCT. 5
! {

monagers, cuef engineers. | moterials, and wsppliss.
CLOSING DATE MAR. 5 | CLOSING DATE APR. 5

AUGUST

Radic Products Directory,
listing  manufacturers of
squipmenl, components,
moterials, ond supphes.
| CLOSING DATE AUG. 5

DECEMBER

Railway Signal Engineers
on afl roads in the United
States, Congdo ond
Menico,

CLOSING DATE DEC. 5

All Police and Emergency
Stations in the U. S. A.—
includes nomes of the
Radio Supervisors.

CLOSING DATE JULY 5

| Novemser
Rodio Monvfacturers in '
the U. 5. A —includes the
| nomes of general mana-
gers and chiet engineers.
CLOSING DATE NOV. 5
i

F b Kinney Cedar Raplds Ia

H B McCallum  Rock Island 11

LE .\'ordlmlm Trenton Mo

131 Reno Okla

Blue Island 111

CHICAGO ST PAU L MINNE. APULl\

1,617 Mlles, 234 Sv.eam, 8 Diesel
3 E Noble Supt Tele & 3lg Chlcag
o] Tomkins Asst Supt Tele & 'ih.:

cago
F \‘Q’l Bleler Gen Sig Super 8t Paul
Minn
CHICAGO SHORT LINE South Chi-

CAZO
"9 Mlles, 8 Steam, 3 Dlesel-Elec
A E Feeley Gen Mgr
CHICAGO %OUTI{ SHORE & SOUTH
BEND Michigan City Ind
77 Miles, 16 Electrle
C H Jones V Pres & Gen Mgr
CHICAGO TERRE HAUTE & SOUTH-
EASTERN See Chicago Milwaukee St
Paul & Pactfic
CHICAGO WEST PULLMAN &
S0OU I‘HI-‘R\ West Pullman Il
31 Mliies, 11 8
W J Wheaton Malm, of Way Ei
CINCINNATI. BURNSIDE & CUM-
BERLAND RIVER See Southern
Ratlway .System
« l\'( I\NAI‘I NE ORLEANS &
EXAS l’AblP‘KC See  Southern
l?,a(lway System
CITY OF PRINEVILLE
18 Miles, 3 ()Il
C W Wood Mgr
(,LA‘I,H-‘ I)O\ & PI’l"l‘SFORD

T
18 Milles, 3 Steam
H A Collin Master Mech
CLARION RIVER Ridgway Pa
11 Miles, 1 ‘!team
R E Cartwright V Pres
CLEVELAND (‘I\ICI\X\IAT[ CHICAGO
& ST LOUIS [ndlanapolls Ind
Mgeaae ld: Equip included tn New York
Cent

J J Corcoran  Slg Eng Cleveland Ohlo
B J Schwendt Asst Sig Kng  Cinein-

atl O
C l) Cronk Asst Slg Eng Clevetand O
C E Baxter Supt Tele Detrolt Mich
Stgnal Supervisors.
R H Burkett Bellefontain Ohlo
L Clark Indianapolls Ind
C W Hummel attoon Il
W V Mouk Springtield Ohlo
CLINCHFIELD R R Erwin Tenn
302 Miles, 76 Steam
Comprising: Carolina Clinchfield & Ohio
Carolina Clinchfield & Ohlo of 3 C
L H Phetteplace Gen Mgr
CUL((J)}]!AI)O & SO LASTLR\'

18 Miles, 2 ‘-nenm

A MeNew  Supt

COLORADO & SOUTHERN  Denver
1 Diesel

Colo
748 Mlles, 64 Steam, 9 Oll,
A E Parnell sSupt Tele & Sig

gm

Prineville Ore

Proctor

Delagun

W F Du Bois  Pres
COWL ll‘Z CHEHALIS & CASCADE
Seattle Wash
32 Mlles, 3 OMI
J N Davis Pres
CRAIG MOUNTAIN Winchester Idaho
6 Miles, 1 Steam

R Hansen Gen Su
CUMBERLAND &
See Louisollle &
CUMBERLAND &

MANCHESTER
as) 3
PENNSYLVANIA

L 3341 Jennings
Rd Cleveland Ohio
14 Miles, 9 Steam
W M Lorenz Pres & Gien Mur

— D —
DALLAS TERMINAL R R & UNION
DEPOT CO
See St Loutls Southwestern
DANSVILLE & MOUNT
Dansville N, Y
9 Miles, 2 S

Hart
I)A\'VILLE & \VE.STLR\I Dam flle Va
82 Mlles, 5 Steam

upt
& RUSSELLVILLE

MORRIS

ISLAND &
NORTHWESTERN Davenport Ia
48 Miles, 10 Steam

F 8 Welsbrook Gen Mar
DE KALB & \VhiTLR\' l)e Kalb Miss
12 Miles, 2 Steam

E H Jones Pres
DELAWARE & HUDSON  Albany N Y
848 Miley, 355 Steam, 5 Oll, 1 Diesel-13lec
S H Rice Sig Eng & Supt Tele
J A Vallee Super Sig Constr
Signal Supervisors:
C M Acker Albuny N Y
B l{ Rlclmnh Oneonta N Y
T R Robson  Carbondale Pa
D LAWARF LACKAWANNA & WEST-
ERN 140 Cedar New York City
1643)-1 \Illles 370 Steam, 141 Mutor ears,
dlesel-

(; J Ray V re-l New York City
A Rellly Sig kKng  Hoboken N J
C L Thomas Telo Eng llol)oken NJ
{gnal Supertisors:
G E Goerpe Buffalo N Y
J R Helsler Scranton Pa
1 K Johnson Hoboken N J
DELRAY CONNECTING 7501 W Jef-
ferson Ave Detroit 32 Mich

"8 \Illm 6 '.eam
Mobley  Pr
l)l~ 'l‘A VAL LhY & SOUTHERN Wil-
S0 Ark
IS ‘\(llel 2 Steam
) Bry " Pres & Gen Myr
I)IuNVhR & I\I TERM( )U\ITAI\' Den-

Ave Dearborn Mich
464 Miles, 49 Steam 2 Diesel
W G Clinton Supt Sig & Comm
L Forbes Supt Tele & Telo
DONIPHA\I KENSETT & SEARCY

See Mo Pac R R
DONORA SOUTHERN Donora Pa
16 Miles, 1 ‘lteum
F E Van Woel es & Gien Supt
DULUTH & IRO\I RAVG[‘ See Duluth
Aizsabe & Iron Ra

DULUTH & NORTH Aqu‘R\' Clo-
uet Minn
12 Miles, 5 Steam
G _E Nichols V Pres & Gen Mgr
DULUTH MISSABE & IRON RANGE
Duluth Minn

545 Miles, 139 ‘-}tesm

A 1. Ledin Up
DULUTH SO TH SHORE & ATLAN-
TIC Minneapolis Minn
535 Mlles. 32 Steam
R C Wickizer Supt Tele 509 W Roose-
velt Rd Chicago 1L
DURHAM & SOUTHERN Durham N C
59 Miles, 4 Steam
M D Clark  Supt

—_F —
FAST BROAD TOP Rockhlill Furnace

8
70 Miles, 9 Steam
C D Jones V Pres (Oper)

KEAST CAROLINA Farmville N C
25 Mlles. 1 Steam
W H Newell Gen

AST ERIE (‘()\l\lh RCIAL Erle Pa
12 Miles, 4 Diesel-Elec
JH Huntt  Pres & Gen M

B \S{ ..IIF ‘RSEY R R & TFR\l

4 Mlleq. 4 !)l&e
J A Gillespie upt
KKAST JOR DA‘\' & SOUTHERN

Bayonune

East
Jordan Mlch
22 Mlles, l Steam, 1 Gas
H P Port ed & Gen Mgr
I A‘%TLA\'I) WICHITA FAI LS & GULF
astland Texas

"8 Mlles. 2 Ofl
>J Rhodes V Pres Gen Supt
ICAST ST LOUIS JUNCTH)\ Nat'l
Stock Yards Chleago Il
8 Steam

3 L Schiele Supt
| 21 AST TENNESSEE & WESTERN
NORTH CAROLINA Johnson City

Tenn
34 Mlles, 6 S
W H nlackwell V Pres & Gen Mgr
KAST WASHINGTON Seat Pleasant

Md
3 Milies, 2 Steamn
J M Rector Pres & Gen Mgr
K I)(.sl-,\l()()l{ & M \\'F l‘ TA

3 Miles, 1 Steam
R A Willis Gen Mer
ELDORADO & WLi*U\' El Dorado Ark
10 Miles, 3 Ol
H D Reynolds Pres
K LGI\' JOLIET & EASTERN

Fdgmoor

Jollet m
2 Mlles, 174 Steam, 63 Dlesel-Elec
T M Millgan_ Gen Supt
I C Stuart g En §
F W Furnas A-;s

Eng
ERIE R R Midland Bldg Cleveland (o]
2,377 \’lliﬁl 761 Steam, 12 Diesel-klec,

ec

W 8 Storms  Sig Eng

J P Kreiter Act Su t Tele & Telo

(i D Poole Tele & Telo Eng

Eastern Distrtct 1,171 Miles

RC Randall Gen Mgr Jersey City N J§
Stgnal Supercisors:

R C Galleher Hornell N Y

M J Menzle (Asst) Binghamton N Y

3 D Richardson (Asst) Paterson N J

J H Storms Paterson N J

A C Turner Huﬂalo NY

Western District 1,208 Mlles

A E Kriesien Gen Mgr Youngstown O
Stgnal Superrisors:

O G Carey Marion O

(' L, Castor  Youngstown O

2 F Champlin Huntington Ind

FM ano TELEviSION



History of Communications. Number Twelve of a Series

COMMUNICATION BY THE BLINKER

The Blinker, an adaptation of the Heliograph with its own source of
light, has been found invaluable for night and day Naval Communica-
tions. While limited by “line-of-sight” transmission and the elements of
weather, it has been an aid to our cautious convoys during “radio
silence.”

When Victory is ours and the days of “radio silences” are gone forever,
private citizens again will have electronic voice communication equip-
ment for their yachts and other pleasure craft. With the release of
civilian radio bands Universal will again offer the many electronic voice
components for use in marine craft.

{ FREE—History of Communications Picture
Portfolio. Contains over a dozen pictures suit-
able for office, den, or hobby room. Write for
your “Portfolio” today.

UNIVERSAL MICROPHONE COMPANY =
INGLEWOOD, CALIFQRNIA =)

EXCELLENCE >IN PRODUCTION

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO T, CALIFORNIA -+ CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA
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U. S. RAILROADS, Continved

A E Young Salamanca N Y
F Youngwerth (Asst) Youngstown O
ERIE & MILH!GAN RY & NAVIGA-
TION Alabaster Mich
11 Mlles. 1 Steam
A A Bigelow Gens
ESCANABA & A}\L SUPERIOR
Wells Mich
95 Miles, 5 Steam
G W Brown Supt
ETNA & MONTROSE Etna Pa
1 Mile, 3 Stream
M J Strueber Supt
EVANSVILLE & OHIO
Evansville Ind
14 Miles, 1 Elec
W R Hickrod Gen Mg
FVA\IQVILLE SUBURBA\X & NEW-
BURGH Evansville Ind
25 Miles, 3 Steam
C H Hendricks V Pres & Gen Mgr

VALLEY

—F —
FAIRPORT PAINF%V[I LI-, & EAST-
ERN Painesville O
20 Mlles. team

Dixo Pres & Gen Magr
FEATHER RIVER Feather Falls Callt
30 Mtles, 5 Steam
C J Everett Supt of Sig & Comm
FEDERAL VALLEY See.N Y Central
FERNWOOD (i.(s)LUMBlA & GULF

P H Enocha  Supt of Sig & Comm
FLE&!I\IGQBU}II(G & NORTHERN

. T Gas ok
7 Miles Gas-El
G Faulkner Gen
R & NORTH EASTERN
a

e
23 Miles, 3 Steam
F R Pldcoc n Mgr
FLORIDA l' AST COAST St Augustine

¥la
682 Miles, 102 O], 6 Diesel-Elec
W A Hoffman _Supt Tele & Slg
C U Jellison Telo & Tele
FONDA JOHNSTOWN & (.l OVERS-
ILLE Gloversville N Y
20 Mlles, team
J Zimm Pres
FORDYCP & PRINCETON

9 Mlla‘!, 2 Ofl
B A Mayhew
FORE RIVE
7 Miles, 6 S
P A Trageser V Pres
FT DODGE DES MOINES & SOUTH-
ERN Boone Ia
150 Miles, 12 Elec

H Crooka  Pres & ( Mgr
l'()Rl‘ \IYERQ %OUTHI'R\ See At-

lantic Coast Line
FT S.\HTH SUBIACO & ROCK ISLAND
Parls Ark

r
15 Mlles, 1 Steam
B A Brown Gen Mgr
FI WORTH & DE\'VI‘R CITY
6th St Fort Worth Texas
804 Miles, 58 Oll, 4 Diesel-Elec
WF 7ane Sig Eng  Chicago 11l
it }]ll asselblcher Gen Supt Tele
A l- Parnell Supt Tele Denver Colo
l-()R;H WORTH BELT See Texas &

Fardyce

V Pres & Gen Mgr
Bethlehem Pa

307 W

PRA(‘I;{FORT&CI\CI\'\ATI Frank-
Ky
41 Miles, 5 Steam
J M Perkins Pres & Gen Mgr
-G —
SVILLE MIDLAND  Gainesville
74 Miles, 5 Steam
F W Webb Supt
GALESBURG & GREAT BEASTERN
Hank lildg IndlunnpolLs Ind
10 Mllm 2
R H 8 Pres
GALV Lq’l‘()N HOUSI‘()\' & HENDER-
SON  Galveston Te:
.»0 Miles, 7 OfY
N E Smith Supt Sig & Comm
GAL?’E%T()\ WHARVES  Galveston
"exas
5l ‘\lllm 7 Steam
R E Ch Eng
(_:AR])F\' ( ITY WESTERN Garden

14 vaes 1 0il
S & Gen

tewart Pres Mgr

GENESEE & WY()MI\(. Scranton Pa

H Pres & Gen Mgr
GEORGIA & l-‘L()RlDA Auguwtn Ga

408 \Hlui 32 Steal

Chas lamld ‘tupc St & Comm
GE UR(‘IA NORTHERN Mouitrie Ga

68 Miles, 6 Steam

C W Pidcock  Pres & Gen Muyr

(:li()é(GlA R R 4 Hunter St Atlanta
a
329 Miles, 53 Steam

C A Wickersham Gen Mgr
Gb()l{(.xlA 9()UTH!LR\' & FLORIDA
ee Southern Ratlway System
(;RAI- TON & UPTON Hopedale Mass

15 ) llles 2 Elec

A D> Johnson Gen Mgr
GRAHAM COU‘\TY ()ll City Pa

12 \lua. 1 Steam

B Veach Pres

(;RABSE RIVER Conlfer N Y
16 Miles, 2 Steam

W C Syk

ykes Pres
GRAYSONIA NASHVILLE &
DOWN  Nashvlille Ark
27 Miles, 3 Steam
J W Dawson Gen Sup & Ch Eng
GREAT NORTHERN St Paul Minn
8,372 Miles, 423 Steam, 386 ofl, 12 hlec
66 Diesel-Elec, 31 Ele¢ Motor
Cars, 2 Diesel-Elec Mov,or Cars
H I‘lemshares Supt_ S

30

ASH-

P G Seaholm Asst Supt Sig
RC hayer Supt Tele 8t Paul Minn
S J Bowers Asst Supt Tele Spokane

Signal Supereisors:
J P Melby Seattle Wash
Ottoson Mlnneapolls Mion
GRFAT WESTERN P O Box 5308
Termlnal Annex Denver Colo
84 Miles, 9 Steam

D J Roach V Pres
GRE\%};XBAY & WESTERN Green Bay
{M Mll&ﬁ; 12 Steam, 1 Diesel-Flec
GRLIﬂ}\XVS!éLE & NORTHERN Green-
19 Miles, 2 Steam
F G Hamblen _V Pres & Gen Mgr
GULF & SHIP ISLANID See Jll ( ‘entral
GULF COAST LINES Comprising:
Asherton & Gult

Asphalt Belt
Beaumont Sour Lake & Western

Rio Grande City

St Louis Brownsville & Mexico
San Antonio Southern

San Antonlo Uvalde & Guit

gan Beﬂxlt({)} & Rlo Grande Valley
L, 7[3)]4 M‘lles, 5 Steam, 93 Ofl, 2 Elec, 7

ese!
I.8 Werthmuller Sig Eng St Louls Mo
H I Roben,sun Asst 8ig Eng  Houston

* W Rog Supt Tele St Louis Mo

R _}{ Rlchter Assc Supt Tele Houston
GULF COLORADO & SANTA FE Gal-

eston
2 098 \1"&. Equlp lncl MAT&SF
V O Smeltzer Sig Eng
W_L Talevich Assc Slg Eng
JLLLee TeleM

Signal Supermors'
W E Benson Temple Tex
(. T Leonard Ft Worth Tex

P H Yarbrough Galveston Tex

l LF MOBILE & OHIO Moblle Ala
63 Miles, 160 Steam, 13 Diesel
codwin  Supt Telo Tele & Sig
( I) MeDonald  Super Telo Tele & Sig
J M Wuerpel Supe r Sig
—H—
HAMLIN & NORTHWESTERN Ver-
non Texas
11 Miles, 1 Ofl
H U Jackson Pres Mer
HA\!P’I‘O\ & BRA\ICHVILLI-. Hamp-
49 \Hlm, 4 %eam
I O Lightsey V Pres
HA\NIBAL CONNECTING  North-

n Pa
4 Mlles 3 Steam
1d

A F Tidabock Pres
HARBOR BELT LINE $San Pedro (‘alit
118 Miles, 16 Oil
L L Laughlin _Gen Mgr
HARRIM ‘\I& NORTH] ASTERN  See

HARTWhLL R R Anderson S
lo M:les, 1 Steam
Qu

lthENA SOUTHWE‘!TI' RN  Waest
Helena Ark
287 Miles, teal
F W Schatz Gen Mg
HIGH POI\XT-THOMA‘EVILLL & DEN-

TON High Point N C
34 Miles, 5 Steam
O A Kirkman Exec V.
HILLSBORO &
Hillsboro Wis
6 Miles, 1 Gas
J A Cesnlk  Pres & Gen Mgr
HOBOKEN MANUFACTURERX R R
Hoboken N J
11 Miles, 3 Diesel- Elec 1 Gas
A R Macgowan Su
H()OPP()LP YORKTU\VN & TAMPICO

Pres & Gen Mgr
NORTH EASTIERN

A R Mathis (,en
Il()O'iA(‘ TUNNEL & WlLMl\(-T()\'
Readsboro Vt
12 Mtles, 2 Steam
J A Long Gen Su
H()UST})\' J:IBRALOS VALLEY See
HOUSTON BELT & TERMINAL
fon Sta Bldg Houston Texas
26 Mlles 7 Ofl, 1 iesel
Lesch

Gen Mgr
!\ INGDON & BROAD
MOUNTAIN Saxton Pa
74 ‘\llleﬁ 9 Ste

I E Steele
HUTC Hh\'bO\'& \()llTllhR\'
inson Kan
6 Miles, 2 Elec
S B Horrell Gen Supt

Un-

Tor

Hutch-

ILLINOIS CENTRAL SYSTE 135 b

11th Place Chicago 5 111

10,819 .\lllcs. 1370 steam, 37 Dievel, 140
Motor C'ars, 140 Traller

Comprising:

Alabamas & Vieksburg

Gulf & sShip Island

INlinois Central

Vicksburg Shreveport & Pacific

Yazoo & Mississippl Valley

W M Vandersiuls  GGen Supt Tele & sig

H G Morgan Sig Eng

R C Bingham Asst to Sig Eng

J M Trissal Elec Eng Fixed Property

P B Burley Klectronics Iing

G K Phillis  Asst Supt Tele

J C Mamage Super Telo & Tele Equip

G R Stewart Telo & Tele
> C Wulker Asst Supt Tele Rm 411
Grund Central Sta Memphls ‘T'enn

C H Edney Super Telo & Tele Equlp

411 Grand Central Sta Memphis Tenn
v.ah Telo & Tele Eng Memphis

T

Dmmt Foremen Telegraph:
L P Anderson _ Chicago Il
mTenn

C Doyle Chnmk)salxn n
A Holliday Jackson Miss
n I}% Peck aterloo Ia

1lling| Fultoi
[LLI\OIS \ORTHFR\I
gan Ch cago

28 Miles, 9

W J Wheaton Maint of Way Eng
ILLINOIS TERMINAL Sprlngﬂeld m

456 Miles, 22 Steam

John Lelsenring Supt of Sig & Comm
INDIANA HARBOR BELT Detroit Mich
628 Mil Steam

8 L Van Akin Supt Tele
C E Rowe Sig Super Englewood i}
W L Murphy Asst Sig Super Engle-

wood It
INDIANA NORTHERN 533 S Chapin
8t South Bend Ind
4 Vmes. St.eam

G R Lanphere V Pres
A\DlAVA SFRVICE CORP 2101 Spy
Run Fort Wayne Ind
18 Mllm. 2 Elec
E A Luhman
IVDIA\'APOLI% U\"IO\K
Chicago
16 Mlles, 11 Steam

J M Symes Pres
l\TLR\ATIO‘\IAL—GREAT NORTH-
ERN Houston Tex
1,155 Miles, 103 Ofl, 10 Dlesel
H L Robertson Act Asst Eng Sig
R H Richter Asst Supt Tele

Wy

Ky
180 N Michl-

Union Statlon

LSWerthmuller Sig Ensg 8t Louls Mo
W Rogers Supt Tele St Louls Mo
l\"l‘ger;LATIO AL R R 43 Court St

NY
121 Miles, 3 Elec
B'J Yungbluth Pres & Gen Mgr
I\TERQTATL R R Andover Va
55 Mlles, 1 svea

H A Ram: {
TIOWA TRAN FER
3 Mlies, 1 Flec
F C Hubbell Pres

Pres
Des Moines 9 In

R

JACKSONVILLE TERMINAL Jack-
lile Kla

J n_Mgr
JAMESTOWN WE-STFIELD& NORTH-
WESTERN Jamestown N Y

33 Miles, 2 Klec
M P Grossa  V Pres & Gen Mgr
JAY STREET CONNECTING 71 Water
StNYC
5 Miles, 1 Gas

C K Woodbridge Pres
JOHNSTOWN & 'STONY CREEK
Johnstown Pa
3 Mlles, 3 Steam
C'M Kimmel Pres

—_ -

KANA\::I[A CENTRAL

W Va
5 Milles, 1 Steam
H H Fletcher Gen Mgr
KANBAS & MISSOURI
Kansas City Mo
] Mlleﬁ, 2 Elec
W H Cummins Sec
KANSAS CITY CONNECTING Live-
Btock h‘ch Bldx Kansas City Mo
12 Mlles,

JC« ash
KANSAS (,I'{Y l\A\\' VALLEY

Sprin,
42 Mlleﬂ 2 El
J E Hubbel
KANSAS (,I’l‘Y PUHLIC QI.RVI( |
728 Delaware Kansas City 13 Mo
{;)(&\ﬂles 2 Pl
K.-\Ng%A'g CITY %OUTH ERN 114Wl1l1th
1713 Mlles, 189 Zteam 14 Dlesel
S F Salisbury Supt Slg & Comm
C F Grundy Sig kng
A H Ryden Supt Tele
KANSAS CITY TERMINAL
Station Kansas City Mo
170 Miles, 13 bteam 10 I)lmel
F J Acker Ch
KANSAS ()l\LAHO\IA & GULF See
Midland Valley
KELLEY'S CRLI‘,I\ & NORTHWEST-
ERN Ward W Va
7 Miles, 3 St,enm
I. Ridenour M
KELLY'S ¢ REFI\ Mammouth W Vva
7 Miles, 1 Steam
W F Woife Supt
KENTUCKY & INDIANA TERMINAL
‘;910 No Western Pkway Loulsville

P .\llles. 30 Steam
" W Ashby Pres & Gen Mgr
K \'\'.?‘U\Xhl‘ GREEN BAY & WEST-

N
35 Miles, 6 Steam, 1 Diesel-Elec
For officlals sece G B & W R R
KLICKITAT LOG & LUMBER Klicki-

Charleston

l7l 1 Minn Ave

Honner

Union

tat Wash
20 Miles, 2 Ol1
W H Rathert Supt
-l -

LACKAWANNA & WYOMING VAL~
LEY Scranton Pa
24 Milles, 3 Elec
P J Murphy Pres & (ien Mgr
IA(,ll‘\A“ ANNA R R See Del Lack &
[u\l’\l LllA\lPLAI\ & MORIAH Port

\ﬂle«) l Niesel-Elec
A K MecCletlan  Gen Mgr

LAK'E ERIE & FT WAYNE Decatur
5 Miles, 1 Diesel
R J Bellsmith Supt of Tele

LAKE ERIE & EASTERN Se¢e P & L

LAKE ERIE FRANKLIN & CLARION
Clarion Pa

4|
16 Miles, 5 Steam
L L Marshall Gen Supt
LAKELAND R R Lakeland Ga
10 Mlles, 1 Steam
C Bradford Gen Mgr
LAKE PR()VIDEN(,E TEXARKANA
& WLSTLRN Memphis Tenn
2 Miles,
W Dlokinan” v Pres & Supt
LAKESIDE & MARBLEHEAD
blehead Ohio
11 Miles, 4 Ebe&m
O F Gardner
LAKE SUPE{{%]OB & ISPEMING Mar-

Mar-

uette M
15 Mllw. 32 Smm
A 8 y Pres & Gen Mgr
LAKE SUPFRIOR TERMINAL &
TRANSF Superl r Wis

25 Miles, 13 S
L M Elmslie ?‘
LAKbE ThEg‘\rﬂ\IA Grant Bldg Pitts-

40 Mllm, 17 Steam
J M Morrls Pres & Gen Mgr
IANsCéS’ELR & CL{LSI‘ER Lancaster

29 Mlled, 4 Steam
A P McLure Pres & Gen Mgr
LAONA & NORTHERN Laona Wis
14 Miles, 3 Steam

R M Connor V Pres
LARAMIE NORTH PARK & WEST-
ERN Laramle Wyo
111 I.l Steam
F C McEntee Gen Supt
LA SqAalI{Li& BUREAU COUNTY La
13 Miles, 1 Steam, 1 Gas-Elec
JB M Cmrey Gen Mgr
LAURINBURG & SOU' l‘llhk\! Laurin-
bumeN C
0 M. 3 St,eam
u Y Jon g
L hlllGl[ & L{UDb()\ RIVER Warwick
96 \lllm ’0 steam
A S| Gen Magr
thlhl(.llp& NLW I:.NGLAND Bethle-
190 Miles, 44 Steam
J E Hackman Super Tele & Sig
LEHIGH VALLEY Bethlehem Pa
1, 2560‘ Mlies 352 Steam, 51 Dlesel-Elec,

G ec
JF Yerser Supe 'l ele & 8ig

J A Niedec t Supt Tele & Sig
Su rvl.wrs ol Tele & Stg:
C L Ditchendort Buffulo N Y

A Frank Wilkes-Barre Pa
I' P Heitzman Jersey City N Y
LEWISTON & YOUNGSTOWN FRON-
lhu Youngstown N Y

6 Miles, esel
J vVan ll supl. of Sig & Comm
Ll(,-O\ IER VALLEY igonier Pa
6 \lll 4 Steam

J P Goehinour JrGen Mgr.
L ll’C'lllFll{lLD & MADISUN Edwards-

51 Miles, 7 Steam, 1 l)lescl-hlec
H N Huntsman Chlef kEng

LIVE OAK PERRY & GULF Foley Fla
59 \lllm. 4 Steam

J H Kansinger V l’res & Gen Mgr
LONG ISLAND R Penn Statlon
New York N Y

374 Miles, 88 Steam, 35 lulec 3 Dlmel

J 8 Gensheimer Sum. Tele &

s B ngglnbunom Asst hn:x ele
u hite Super Tele & Sig Jnmalcu

NY
o) Kelly Asst Super Tele & 8ig  Ja-
, Asst Super Tele & Sig

Jamuica N
l()\(_.VlLW PURI‘LA\D & NORTH-
I'RN Longview Wash
7 Miles, 4 OIl, lulmel-hlec
R F Morse Gen
L )R.AIN & SOU’ l‘llhRV Guildhall Bldg
Cleveland Ohio

6 Miies, 1 Steam
E T Ripley Pres
LORAIN & thl‘ VIRGINIA
See W & LE Ry
LOS ANGLELES JUNC’I‘IO\' 4814 Loma
Vista Los Aungeles Calit
33 Mlles, 1 Oil, 2 Dlesels
H G Erickson  Ch bng
,UUI’?!IANA & ARKA\SAS Kansas
Cl
854 ‘\Ulu 64 Ofl, 2 Diesel
r'H Houper Gen ) Mgr
,()Lll‘blA\A & NORTH WEST

Y9 Miles, 5 Steam
L S Rand Gen Supt
LUU[SIANA & PINE BLUFLE

&
3 l\lll&, 5 ()ll
kA Frost
LOUISIANA SOU THERN

La

15 Mliles, 2 0Oil, 1 Dlesel-Llec

1D W Mcbhow V Pres & Gen Mgr

LOUISVILLE & NASHVILLE 908 W

B* 'way Louisville 1 Ky

4,745 Mlles, YU8 Steam, 3.5 Diesel-Llec

W H Stilwell Slu Eng

P P Ash  Asst Sl Eng

M R Willlams slg sSuper Traln Control
Stgnal Supervisors:

R C Austin  Knoxville Tenn

W C Baker Mobile Ala

I* Hacker Latonla Ky _

G i Hume Ravenna Ky

C E Piokston  Nashvllle Tenn

W G Ray Birmingham Ala

E H Welsh Loulsville Ky

E S Willlams Evansvllle Ind

LOUISVILLE NEW ALBANY & CORY-

DON Corydon Ind

K Mlles, 2 Steam

W F Buchanan V Pres & Gen Mgr

Homer
Shreve-

New Orleans
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BROWNING
SIGNAL CONTROL

ff/‘f-/\ff//‘/‘ff\/‘f/f/_/

FOR combining extreme sensitivity with rugged dependability, there is
probably no electronic control equal to that developed by the BROWN-
ING LABORATORIES and used in the BROWNING Signal System.

These controls have now been in continuous use by public utilities for years.
Although it is so sensitive that it is employed to detect the approach of a
human being at a considerable distance, its simple and sturdy construction
is well able to meet the service requirements of railroad applications.

For example, this control can be used to change a continuously-transmitted
“all clear” to a warning signal upon the approach of a train. The safe-failure
principle can be employed so that the warning signal will be given in case
the control circuit fails.

This is but one application of the BROWNING Signal System control. It is
equally adaptable to a great number of safety and signaling devices, and to
industrial controls where great sensitivity and dependability are prime
requisites.

All of our facilities are devoted at the present time to winning the war. Our
postwar efforts will be devoted to designing and manufacturing electronic
equipment contributing to safety and comfort.

BROWNING
LABORATORIES

lNc WINCHESTER
e MASSACHUSETTS
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U. S. RAILROADS, Continved

LOWVILLE & BEAVER RIVER
vile N Y
11 Mites, 2 Steam
F L. Parker Pres

—M -

McCLOUD RIVER R R McCloud Calit
61 Miles, 14 Steam
PN \lyers V Pres & Gen Mgr
MCKEESPORT CONN (-rant

Pittsburg
15 ) Illes. 10 Steam
J'M Morrls Pres & (Gen Mg
\!A(‘OV DUBLIN & \)AVA\ \'AH

n Ga
92 Mllas. 8 Steam
F C Cheney V Pres
MAGMA ARIZONA

York
28 \lll&! 2 Ofl
K G De
AMAINE ( F\"[‘RAL
Portland Me
964 Miles, 130 Steam, 5 Diesel
J P Muller St Eng  Boston Mass
F kK Avery Sig Super Portland Me
J M Scott Asst SIg Super Bangor Me
s Sulllvan Asst Sig Super Portland Me
MANCHESTER & ONEIDA  Manches-
ter Ia
O Miles, 2 Steam
7 Hockaday V Pres
MANISTEE &h NORTHE

Low-

RBidg
Ma-

14 Wall St New

V Pres & Gen Mg
222-242 ’it John

ASTERN

J G Johnson  Gen Mgr
MANISTIQUE & LAI\P
Decatur 111
41 Miles, 3 Steam
R J Beilsmith  Supt of Tele
.\IA\XITOU & PIKES PEAK

Springs C
1 Diesel-Elec, 1 Gas

SUPERIOR

Colorado

olo
10 \I|leﬂ 4 S'.eam

J A Carruthers V Pres & Gen Mgr
.\IA\QFI[:LD RY & TRANS Shreve-

port L

3 \Illm 2 Ofl

R G Dowell Supt
MAN UFAC’I‘URERS RR 2207 S Broad-

way St Louls Mo

37 Mlles, 8 Diesel-Elec

A E Wright  Pres & Gen M
MARC ELLU; & OTISCO LAKI'

3 Mlles, 1 Steam
A V Smith  Pres .
MARIANNA & BLOUNTSTOWN
Blountstown Fla

Mar-

‘VIAHAWK & WEST-
RN Tomahawk Wis
24 \Hla, 3 Steam

mon Exec V Pres

J A Fre
MARION & EASTERN See )Missouri

Pacific

MARSHALL ELYSIAN FIELDR &
SOUTHEASTERN 111 E Rusk st
Marshall Tex
2 Miies, 1 Gas

w Furrh  V Pres & Gen Mgr
MARYLAND & PENNA Mt Royal Sta
Baltimore Md
81 \lllm. ll St.eam
C Adlel Sig K
\lAS((}V LlTY & CLLAR LAKI#S
t

Ia
10 Mﬁes 3 Elec
C E Strickland  Pres & Gen Mgr
MASSENA TERMINAL \lnasenn NY
2 Miles, 3 Diesel

A J Hanmer V Pres
MERIDIAN & BIGBEE RIVER

Mason

Merid-
ian A
51 Milles, 4 Steam
J C Floyd
MICHIGAN CENTRAL Michigan Cen-

tral Term Bldg Detroit Mich
Mileage & Equip included in N Y C Sys-

tem
C K Baxter Supt Tele
J J Corcurnn s Eng Cleveland O
C D Cronk sat Sig king  Cleveland O
Signal Supcrmon.
i 1> Albright Jackson Mich
F M Brown 8t Thomas Ont
vJ Humphreyh Dletro". Mich

T G Inwood lllgew
\IlDI.)I £ CREE. 231 8 Lasalle St

Gen Mgr
\HDI)LFT WN & UD
dietown N Y
15].;\lzlles, 1 8team
\lIDd;AA\D CONTINENTAL

wn
73 Miies, 2 Steam, 1 1)esel-Elec
C W Cockrell  Gen Mgr
MIDLAND VALLEY Muskmzee Okls
334 Miles, 13 Steam
Tanner Gen Supt
MILSTLAD R R La Grange Ga
3 Miles, 1 Steam
J H Daughdrill V Pres
MINNEAPOLIS & ST LOUIS North-
western  Bank Bldg Minneapolis

Mion

1 409 \mw. 89 Bteam, 11 Gas-Elec, 12
Diesels

'S Weatherill Chief Engineer

lO.\'VI LLE Mid-

James-

G Sl,overl Asst Ch hnz&sué)t T&S
MINNEAPOLIS ANOKA YUNA
RANGE Fridley Min
Miles, 2 Elec
B Hawley Pres
\XI:.AP()LIS EASTERN Milnoeapo-

3
J
MIN
its Mion
4 Miles, 1 Smm
P J Tomlinso \P
MIN NII}J_IA.POLIS ORTHFIELD &

HERN nce Bidg Minne-
aeolls Minn
77 Mlles, 10 Steam, 1 Diesel-Flec

J R Branley Gen Mgr

52

MINNEAPOLIS 8T PAUL & SAULT
STP M RII-‘ 800 Line Bldg Min-

Minn
4, 277 Mllw. 275 Steam, 9 Diesel-klec
J'R Smith  Supt Tele & 8ig
BF \lc(}owan Aset Sig Eng
R C Wickizer Supt Tele (Chioago

Dist)
\(h\\hSOTA DAKOTA & WESTERN
t,ernatlomsl Fnlls Mi

22 Mlles.
W La D G S
.\HNNESOTA TRANS[-‘ER 2071 Unlvy

Ave St Paul M
{:0 Mllm 13 St,eam 6 Diesel

MeCarthy Supt
\ﬂ\'\IlESOTA “YP;\"[‘[ RN Minneapolis

115 Mlies, 1 Diesel
J R Branley Gen Mgr
M [S‘HglPPI & ALABA\(A

M
l7 \lllm 2 %ea
t of qnz & Comm

OWn ?(
M ISQIQSIPPI & SKUNA VALLEY
1 Memphis I‘enn

21 ‘Vlllm 1
R Y Di ?’ é Pres & Gen Mgr
M ISSV{EI PI ENTRAL Hattlesburg

153; Milles, 12 Steam
F. Faulkner V Pres & Gen Myr
M li‘\!l@“[l’l’l EXPORT Moss  Polnt

44 \ulm 2 Diesel-Elec
W M Dutton V Pres & Gen Mgr
\INSHQIPPIAN R R Amory Miss

24 Mlles, 2 S team
E L Puckett Pres & Mgr
MISSOURI & ARI\A\“AS

Ark
365 Miles, 20 Steam
J R Tucker Gen Mgr
MISSOURI & ILLINOIS BRIDGI &
BELT Alton 111
3 Miles, 1 Steam

A A l.ampert Sugt
MISSOURI-ILLINOIS See Mo Pac R R
MISSOURI-KANSAS-TEXAS Dallas

‘Texas
1 798 Miles, 29 Steam, 244 Ofl
J'A Johnson ~ Supt Tele & Sig Dentson

Leakesville

Rox

Harrison

Tex
RR Wood Sr Sig Super  Denison Tex
R O Johnson Tele & Sig Super Denl-
son Tex

R A Mosse Sig Super Pnrsons Kan
W G Pluto  Slg 8u ge ns Kan
MISSOURI-K ANSA l‘F\A‘\ R R (‘() of
TEXAS Katy Bldg
1.350 Miles, 37 Ol1
J A Johnson Supt Tele & Sig  Denison

Tex
RR Wood Sr Sig Super Denison Tex
W H Dutton SIg Super Denison Tex
RO Johnson Tele & Six Super Denl-
. so
LF Gn.rrl.s Sig Super Waco Tex
\lISSOURI PA(,IFIC LI\ k3 Offictals &
mileage below. Comprising:
Doniphan Kensett & Searcy
Gulf Coast Lines
International-Great Northern
Marion & Eustern
issouri-Ilinols
Issouri Pacific
Nntchez & Loul.sl&na Ry Transfer Co
Natchez & %uth
St Joseﬁ
Unlon Ry Co (M phis)
Unlon Terminal Ry (ﬂ! Jose h Mo)
MISS8OURI PACIFICR R o Pac Bldg
8t Louis Mo
7,139 h{lles 714 Steam, 213 OIl, 47 Die-

-l
I, 8 Werthmuller Sl Eng
A T Hunot Asst Slg kng
W Rogers Supt Tele
R A Hendrle Asst Supt ‘T'ele
(b H Dietrich (Gen Super Tele

2

K Garlock Tele Eng

W Chunn Telo Eng

(3} "\,l Surron  Super Tele Kansas City
Mo

P ¥ MecKinney Super Teie Little
Rock Ark

Stgnal Supervisors:
W N Barnes Atchison Kan

Kansas ity Mo
De Soto Mo

1 Mo

Little Rock Ark

LD Woods (Asst) Little Rock Ark

J L Marcum 3001 Chouteau Ave St

Louls Mo
MOBILIYS & GULF Fayette Ala
34 Miles, 2 Steam
RE Loper Gen Mgr
MODESTO & I-AMI’IRP TRACTION
esto Callf

Modes
n Miles, 4 Oll

Beard V Pres & Mgr
\IONONGAHLLA CON\H‘.C’I‘I\(. 3
Roas 8t Pittsburgh
38 Ml(l,e. 22 Steam, l%l)lmel

w V Pres & Supt
MONONGAHELA RY CO Penn Sta
Pittaburgh Pa
l7l Mllm, 53 Steam

M Yohe V Pres
\(0\()\(1AHELA WEST PENN PUB-
LIC SERVICE Parkersburg W Va
97 \lllm. 3 Elec
J R Robinson Supt Maint of Way
MONSON R R Monson Me
8 Miles, 2 GGas, 2 Steam
P A Jackson Supt
MONTANA WESTERN Valler Mont
20 Miles, 1 Steam
C E Atwood Supt of Slg & Comm
MONTANA WYOMING & SOUTHERN
Belfry Mont
34 Miles, 3 Steam
W H Bunney Pres & Gen Mgr
MONTOUR R R Coraopolls Pa
51 Miles, 22 Steam
W H Hamilton Gen Supt
\IONTPELIER & WELLS RIVER
Montpelier Vt
20 Miles, 8 Steam

HL Pres
\I()ORE ChN’TRAL Asheboro N ¢!
10 Miies, 1 Steam, 2 Gas

A Ross
\IORI“klilf{AD & NORTH FORK

4 Mltes, zysm
M C Crosley Pres & Gen Mgr
MORRISTOWN & ERIE

u‘mles 3 Steam
v

M Jensel Pres
\IOSCOW CA‘\dDEV & SAN AUGUS-
TINE Camden T
7 Miles, 2 ()ll
SF Gen

Adam: Supt
MOSHASSUCK VALLEY
5 Miles, 2 Stea
* Paton (:en Supt
lloud River Ore

Clear-

Wnlppanv

SaylesvilleR 1

L Kostol ’lp
\[UNCIE & WES ERN 2410 E 12th
8t Muncie Ind
5 Mllm. 1 Gas, 1 Gas-Elec
VG uskopt  Supt
\[URFRFFS ORO — NASHVILLE
Mourfreesboro Ark
15 Miles, 1 Steam, 1 O

J 1. Ledbetter
—-N —
\'\(,()(.D()(.,Hl‘i & SOUTHEASTERN
Nacogdoches T

4'2 Mllw. 101l
{ W Whited V Pres & Gen Mgr
\A(‘OZARI R R ¥l Paso Texas
77 Miles, 1 Ol1
H 8 Fairbank V Pres
\ARRAGAV"!E’I‘T PIER PeaceDaleR [
8 Miles, 2 Gas
J A Monahan_ Sec
NASHVILLE, CHATTANOOGA & ST
LOUIS 930 B'dway Nashville 3 Tenn
1,072 Miles, 205 Steam, 16 Diesel-Elec
E W Anderson Sig & Tele Emz
LW ()llphnnt Super 8lg Const;
Stuart Super Tele Maint & Constr

CRE
NATCHEZ & S()UTHII;R N Natchez

\AT(/{:[I-i‘Z URANIA & RUSTON Ur-

7 Miles, 1 O1l
T Hardtner Pres & (

Q
N li :‘SO\I & ALBEMARL l' .\chu)ler Va

Miles, 2 Steam
C ¢ Rothwell V Pres & Gen Mgr
NEVAD OPPER BELT \lnson

ada
’0 Miles, 2 Oll
G Ellis _ Su
\EVADA NORTHbR\ East Ely Ne-

vada
185 Miles, 7 Steam
HJ Beem Gen Mgr
NEWBURGH & 80 SHUR!‘ 8143 B'd-
way Cleveland 5 Oh
5 Mlles, 9 Steam, 12 Dlesel
F A Gideon Pres & Gen \Mgr
NEW HAVEN & DUNBAR Dlmhar Pa
6 Miles, 1 Steam
P Friedie: ey Pres
NEW lBhR{lA & NORTHERN SeeGulf

Coast Lines

NEW JERSEY INDIANA & ILLINOIS
R{ Exch Bidg St Louls Mo

12 Mlles, 1 Steam

rm _ Pres
ORLEANS & LOWER COAST
New Orleans La
80 Miles, 5 %mm
G C Stohlman V Pres
NEW ORLEANS & NORTHEASTERN
See Southern Railwav System
NEW ORLEANS PUBLI Bl‘ LT Mu-
nicipal Bldg New Orleans La
128 Miies, 3 Nteam, 10 ()ll 6 l)lesel Ilec
K J Garland  Gen
NEW ORL ,ANS ThR\(I\'AL See
SNouthern Ry Syste:
\EW ORLICANS Tl‘\AS & MEXICO
ee Gul Cmm Lines
\’EW YOR ENTRAL SYSTE.\I 4166
Lex| lnxton Av New York N
10%‘!4 Mllw’..} 190 Steam, 144 Llec, 168

W A Jackson Gen Supt Tele & Telo
J L Nlesse Asst to Gen Supt Tele &

Telo
Comp: rl:tng
nost,on & Albany
Chicago Junction
Chicago River & Indiana
C'leve Cin Chle & St Louis

New York Central
Peorla & Eastern
Pmsburzh & Lake Frie
Buglalo & E
C I; Baxter Supt of Tele
R B Elsworth Sig Kkng Albany N Y
West of Buffalo
C E Baxter Supt of Tele Detroft Mich
JJ Corcomn Sig Eng _ Cleveland O

NEW YORK CHICAGO & ST LO I8

Term Tower uaveland 1 Ohlo

1 688 Miles, 351
Raber Supt l‘ele & Sig

H Schultize Aust Supt Tele
H G Stiebellng  Asst Sig Supt
A L Shepard Sig Office Eng
Vickel Plate District

Signal Supervisors:

J Saunders Ft Wayne Ind

E Schroff Ft Wayne Ind

H M Van Osinski Conneaut Ohio
(,on;}ceaut Ohlo

4
C Mettlin 8ig Super Frankfort Ind
H \' (.Illeue Asst Sig Super Frank-

(‘lomr Laaf Dfs
C Mettlen slg ner Franktort Ind
”tvn lll‘ldeu,e Asst Sig Super Frank-
NEW YORK DOCK 44 Whitehall St
New York Y

N
11 Miles, 2 Steam, 4 Oll
G E Fennlman V Pres

Detroit Mich

NEW YORK W HAVE \I & HART-
FORD  New Haven Con
lxgels \Iﬂliﬂbigﬁ Steam, 127 Elec, 113

RE Tnylor 8ig Eng
W A Ford Gen Sig iuper
[ R Somers Off Eng
T P Flavell Asst Off Eng
Stgnal Supervisors:
OF Dorward New Haven Conn
O Frantzen Boston Mass
A %ohwml Hmford (‘onn
W Shea Providen:
\'EW YORK ONTAR O & WESTIIRN
330 W 42nd St New York N Y
.)46 Miles, 87 Steam, 5 Diesel
H_Shannon Slg Eng Mliddletown

\I Y
NEW YORK SUSQUEHANNA & WEST-
ERN North Hawthorne N J
129 Mllm 20 8team, 2 Gas, 8 Diesel

W I McA plne ‘!lz ‘Super
NEZPERCE & AHO Nezperce Idaho
14 Miles, 1 S m
H C Kendall Pres & Gen Mer

NIAGARA JUNCTION \lmmrn Falle
33’ Milles, 9 Elec
T P Redding _Gen &

NICKEL PLATE ROAI) See VY C

Sustem
NORFOLK & P(])(RTSM()I ITH BELT

H L White VPres&(‘en Mgr
NO FOLK & WESTERN Ilnnuul\e Va
2 1 37 Miles, 562 Steam, 16 Elec
JA eoddy Supt Tele & Sig
J L. George Asst Supt Tele
A B Armistead Asst S“ft Sig
A R Clark  Super Telo & Tele
J O Trump Gen For Tele & Sig
1 IL East  Asst Gen For Tele & Slig
NORFOLK SOUTHERN Norfolk Va
728 Miles, 51 Steam
' A RIggan Super Tele Telo & Sig
\'()RI'H!QMP'I‘O & BATH Northamp-
|2 Miles, 3 Oll-Elec
A F Tldabock Pres
NORTHEAST OKLAHOMA Mlami

Okla
41 \llles. 6 Diesel
* Mackey Supt Sig & Comm
\'()R‘!‘HFR\It OHIO See Akron Canton
ngs
NORTHERN PACIFIC St Paul Minn
10,249 Miles, 834 Steam, 43 Diesel
S W Law Sig Enj §
F L Stelnbright Supt Tele
lt B Johnson Asst Supt Tele
"W Hudlng Asst Supt Tele Seattle

W
pcrmon of Stgnals:
¥ L “Eukes Livingston Mont
TC -lauson Tacom Wnah

A G Nutting St Pnul finn
NORTHERN PACIFIC TERMINAL CO
8!- OREGON Unlon S8ta Portland

79 Mllm. 14 Oil, 8 Diesel
H 1) Mudgett Magar

NORTH LA & GULF Hodge La
25 Mlles, 3 Ol
J 8 Hunt Pres

NORTHWESTERN PACIFIC 65 Mar-

ket 8t S8an I-‘rnnclsco Callt

331 Mllm. 36 O
D J Russell Pres

.\OR!Y‘?'(\)YD & ST LAWRENCE
18 Miles, 3 Steam
EW neaty Supt

Nor-

—0—

OAKLAND TERMINAIL (14 Sansome
8t San Francisco Callf
14 Miles, 2 Elec, 2 Diesel

(&) h Duffy vV Pres
) & MORENC I Springfield Ohlo
A

OH
22 Miles, 4 Steam
W G Bell V Pres & Gen Mgr
OHIO CENTRAL LINES See New Yort
Central
OHIO PUBLIC SERVICE

Hanna Bldg
Cleveland Ohto
45 Miles, 2 Elec
T O Kenned; & Gen Mgr

y _Pres
OKLAHOMA R R 1208 Exch Ave
Oklahoma City

142 Mlles, 7 Elec
N Barrett V Pres
OKl\(l)lglLGEE NORTHERN
8
10 Miles, 2 Ol1
D H Corbell Mgr
OMAHA LINCOLN & BEATRICE 895
North St Lincoln Nebruska
10 Miles, 2 l<.l
M Freshm V Pres & G
ONEIDA & WI-.STLR\
38 Miles, 3 Steam
M S Heasl Pres
ORANGE K NO WESTERN See Gulf
Coast Lines
OREGON & NORTHWESTERN Hines
Oref on
.)l Miles, 2 Oil
E T F Wohlenberg V Pres&GenMgr
OREGON LLhLTRlC RR SeeSP &S
OREGON PACIFIC & EASTERN

Cottage Grove Oregon
20 Miles, 2 Steam

Okmulgee

Hlnsdnle m

R R See SP & §
OSAGER R Lep Okla P. O, Webb City
18 Mllw l S

L P Gro
OUACHITA & \ORTH-WFSTERN
Clarks La
10 Miles, 1 Ofl
W L Mchermott  Supt
—_P —
PACIFIC COAST R R 811 8 Alaska
G W Mertens Pres & Gen Mgr
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MANUFACTURERS OF

INTELIN CABLE AND INSULATED WIRE

Federal's Intelin Divi-
son is the largest pro-
ducer of the largest va-

riety of high-frequency

cables. Special devel-
opments in these fields
have resulted in su-

perior cables for all

types of wiring ...

power...communications...high-

frequency transmission.

FEDERAL SELENIUM RECTIFIERS

Dependable, long
life, direct current
power supplies for
open and closed
loop signal circuits

.and for use

wherever direct-cur-

rent is required from
an alternating cur-
rent source over a wide range of voltage

and current needs.

b

RADIO COMMUNICATIONS EQUIPMENT\

Receivers and trans-
mitters for two-way
communication, for
FM operation, and
for AM operation at
and

low, medium,

high frequencies; with

a range of transmit-

ter power outputs from 5 watts to 200,000

watts.

FTR-800 High-Speed Automatic Selector

for local and
remote circuit
control or selec-
tion ... push-
dial

... flexible and

button or

highly adapta-
ble for signal

and alarm circuit uses. 6 wiper-11 points,

/

or 3 wiper-22 points.

Federal Telephone and Radio

Corporaltion

NEWARK 1. NEW JERSEY




U. S. RAILROADS, Continved
PACIFIC ELECTRIC 208 E 6th St

51
arilugton mecmcnl Engineer
PA\:THA\'DLI-, & SANTA FE Amarilio

‘ex
1,888 Miles See AT&SFRR
PARIS & MT PLEASANT Parly I'exas
519Mlles, 4 Ol
RW Wortham Pres
PATAPSCO & BACK RIVERS

Bethle-
hem Pa
67 Miles, 15 Steam, 19 Diesel
P A Trageser res
PEARL RIVER VALLEY Plcayune
© Miss

5 Miles, 2 Steam

A H Knight Sec
PELOS VALLEY SOUTHERN
lles, 1 Ol

e T & PR R
PENINSULA TERMINAL Union sStock
Yds North Portland Ore
4 Miles, 2 Oll

H H Burdick Pres
PENNSYLVAJNIA & ATLANTIC New

Bldg
9,767 Mlles 4,369 Steam, 256 K le(‘ 4 Gias,
18 Diesel

W R Trlem Gen Supt Tele

WM Post. bla Eng

New Yor

698 Mi (lnc L 1 R R)

J 8 Genshelmer bupb Tele & Slg
Supervisors of Tele & .\ly

8 F Schmidhamer Jerse) ity N J
G H White Jamalca
Eastern Reglon Penn Sta s0th St Phils
3,011 Miles
I Kirsch Supt Tele & Slg

P J Irvin Baltimore Md

F G Mayer Harrington Del

W C Miller Baltimore Md

W D Stewart  Altoona Pa

W G Trost Philadelphia Pu

D R Vought Camden N J

Central Reoton Peno hu Pittsburgh Pa

AM (/rawtord Supt Tele & Slg
B F Dicklnson Eng Tele & Six
T E Binyon Eng Telo & Tele
Supervisors of Stg:
E G Baumann Pittsburgh Pa
L Black Cleveland Ohlo
Darrabh  Pittsburgh Pa
Henricks Pittsburgh Pa
.lones Erle Pa
Pittsburgh Pa
pansler Pittsburyh P
Weaver New Castle Pa
willard Buffalo N Y
ern Region Union su Chicago II
Raushley Supt I‘ele lu
3 Sulmonson kg Tel sig
pervisors of Tetearaph & slunalx
Fleisher Ft Wayne Ind
> Godshall Toledo O
Terre Haute Ind
Huth _Cinclnnati O
Iba Indlanapolis, Ind
Ki Columbus O
Leford l(:hlm;go l#
re ans|
P vr:’iggdso 0(‘; %ORB ids Mich
PbNNSYLVANlA ~READING SlkKA~
SHORE

”

EZEEE:»%

SCTCENCECE EXRRCONGEQNO
r:“i1rcqg¢n

LINES Cumden N J
405 Mlles, 23 Steam
8 ¥ Schmidhamer
PEORIA & EASTERN
on. S
L ien
PEORIA & PEKIN UNION Springfield

i1}
158 A \ﬁleﬂ. lesteam 4 Diesel
urs
lel:. MARQUhT1 Gen Motors Bldg

Detroit 2
1949 Mlles 286 Steam, 6 Diesel
HC Lorenzen Supt ’lele & blg
M ¥ Anderson Asst Sig E
PETALUMA & SANTA R()SA
luma C: allt

38 Miles, 6 Elec
W B kng Maint of Way
PHILADELPHIA BETHLEHEM & NEW
ENGLAND Bethleham Pu
55 Mlles, 8 Steam, 20 Diesel

Su; Tele & Sig
pﬁldlmmpolls Ind

Peta-

D M Petty

PICKENS R R Pickens 8 C
9 Miies, 1 Steam
T J Mitchell Gen Mgr

PXEDN(IJONT & NORTHERN Charlotte
N

130 Mlles, 17 Eleo

F H Cothran Pres
PIONEER & FAYETTE Ploneer O

e
PITTSBURGH & LAKE ERIE P& L E
Term Bldg Plttsburxh Pa
233 Miles, 266
E F Brown Slg-l:.l Eng
slanal Supervisors:
Plttsburgh Pa
H cKenery \(cl\eespun Pa
¥ K Mitcheil Beaver P
PITTSBU R(:;’H & OHIO VAl LEY Nev-

Supt
PITTSBURG & SHAWMUT Kittan-

nmﬁ Pa
97 Mlles, 16 Steam
W W Morrison V Pres & Gen Mygr
PITTSBURGH & WEST VIRGINIA
Wabash Bl Pm.sburgh Pa
136 Miles, 33
A I Derr Prm

34

PUTTSBURGH CHARTIERS & YOU-
GHIOGHENY Penn Station Pitts-

bunfh Pa
19 M1 es 10 Steam
N W McCallum Chiet Engineer
PITTSBURG COUNTY McAlmwr Okla
25 Miles, 2 Elec
M M Schei V Pres & Gen
PlT’I‘SBURGH lélSBOV' & WESTERV

o

PORT HU RON & DbTR.OI'l‘ Port
Huron Mic!
20 Mlles, 4 Steam
W N Boyd Supt
PORTLAND LECTRIC POWER
1605 8 E Water Av Portland Ore
37 Mlles. 12 Elec
B Rossiter Chiet Englneer
l’OR.TLAN]IJz RT RMINAI; See Matne

Central
PRATTSBURGH R R Prattsburgh N Y
12 Miles, 2 S
S'B Merritt
PRES(iOTT & VO \VE“YI‘!:R\T Prescott

33 Miles, 3 Oll

J R Bemis Pres
PRES’I‘ON R R Crellln Md

12 Mlles, 3 Steam

J W Kendall V Pres
PULIIﬁMAN RR 707 E 111th St Chicago
31 Miles, 3 Steam, 2 Diesel
N Kunst Pres

Y, P
QU.—\'.\'AH ACME & PACIFIC Quanah

ex
122 Miles, 7 Oll
A F Sommer V Pres & Gen Mgr
QUINCY R R Qilucy Callf
6 Miles, 2 Ol
L H Thayer Supt
—R =

RAHWAY VALLEY Keunllworth N J
15 \IUG. 3 Steam
G A Ciark  Presiden
RAPID CITY BLA(,}\ HILLS & WEST-
ERN Rapld City S D
.M Mlles, 5 Oll
J P Nye Gen Mgr
RARITAN RIVLR R R South Amboy

NJ
21 Miles, 8 Steam
H Fllskov Mgr
READER R R Shreveport La
23 Muw 3 Ol
ullough Gen Mgr
RF'\II,){I\(: l(;o\iPANY Reading Term

7
l 374 \lllm, 63} Stﬁa.m 58 Dlesel

\ uper
E W Relch  8Sig E n'fd Reading Pa
10,
T G Phliilips hhmdelf’hla Pa
EL R.ogers
L B Sinclair amaqua
RED RIVhR & GULl- Long Leaf La
2 Miles, 2 Oll
H A White Gen Mgr
RICHMOND I'RFDLRICKSBURG &
OTOMAC ericksburg Va
118 Miles, 110 Ste
W K Saunders ‘f;
RIU’I(_}RANDL & EAL:LE 'ASS Laredo
21 Mlles, 2 Steam, 1 Gas
R W Davi
RIUL?RA.\'DE CITY See Gulf Coast
nes
RIO GRANDE SOUTHERN Durango

RIVER TERMINAL R R 3100 E 45th
St Cleveland Ohlo
22 Miles, 16 St.eam, 3 Diesel
B Ladley Gen Mgr
ROARING FORK ulwkwood Va
15 Mlles, 1 Steam
L J Huettle Chlef Engineer
ROCKDALE SANDOW & SOUTHERN
Rockdale Tex

6 Miles, 2 Ste:
J MW (-en Mgr
ROCKINGHAM R R Rockingham N C
22 Mlles, 2 Stea
W H Newell (..en Mgr
ROCh ‘I’SLAND bOU THERN Rock

1§

58 Mllm. 2 Steam, 2 Elec

L R Walsh Pres
ROCK PORT LANGDON & NORTH-

ERN Rock Port Mo

6 Miles, 2 Steam

P Hedgpeth Supt Sig & Comm
ROSCOE, SNYDER & PACIFIC Ros-

coe Tex
32 Mll&. 3 Oll
R O Dobbins Vice President
RUTLA\ID R ngxllmd vt

Eng
W O Cutler Supt Tele
Y S

ST JOHNSBURY & LAKE CHAM-
LAIN Montpeller Vt

96 Mllm, 9 Steam

A G Emery Gen Supt

ST JSOI‘IA\"K Rllyl SR TERMINAL See
Southe
ST J OQFPH BELT Mo Pac Bidg St

Joseph Mo
19 Mlles 1 Diesel
astings  V Pres & Gen Mgr
ST J()SEPH TFR\(I\AL 803 S 4th St

St Joseph Mo
11 Mlles. 3 Steam

C H D
ST LOU[S & Bl-,ELLVlLLh LLFCTRIC
7 Collinsville Ave E St Louls M
18 M llu. 2 Elec

TGD
ST L()UIS & O‘l-‘ALLON 2927 S B'dway
St Louis M

t o
19 Mlles 2 Steam
H Marsh Chlef Englnee
ST LsOURI'%& OHI10 RIVER See Alton &
16 Miles, 1 Steam
ST LOUIS & TROY Hannibal Mo
5 Miles, 1 S

W C Ramsa; Pms & Gen
ST LOUIS BROWNSVILLL & MEY!CO
See Gulf Coast Lines
ST Iﬁ‘ggl?-SAV FRANCISCO Spring-
4,647 Miles, 601 Steam, 28 Diesel
R W Troth' 8
R E Testerm:
S L Uhr Tulsa Okl
G F Linster Supt Tele
CIGarton SupvrCTC
Signal Superrisors:
H Barron Springfield Mo
G J Drummon Springfield Mo
P W Davis Jaaper Ala
F C Harper Cape Glrardeau Mo
E Shannon Memphis Ten:
8T LOUIS SAN FRANClb(,() & TEXAS
Sprmgneld Mo

154 N
F G Jonah Chlet Engineer
ST LOUIS SOU l‘HWl il‘l‘R\' Cotton
Belt Bldg St Louls \
1,617 \'ﬂla) 32 Swam. 178 Oll, 7 Diesel
Comprising:
St Louis South Western
8t Louls South Westem R R Co of Texas
F W Green Ch O
R M Stone Supt ele Tyler Texas
ST MARYS R R St Marys
11 Miles, 4 Steam
W T Scarboro Gen A
SABINE & NECHES VALLP Y
ville Tex
14 Milles, 1 Oll
C C Cary _Pres
SACRAMENTO NORTHERN
mento 14 Callt
275 Miles, 23 Elec
C B Bruner Chlef hnalneer
SALT LAKE & UTAH 107 W South
Temple Salt Lake City Utah
76 Miles, 6 Elec
W J Browne Sptol%lg&oom
SALT LAKE GARFIELD & WESTERN
22 K 1st So Salt Lake City Utah
17 Mlles 6 slec

H A Pres

SAN ANT()NI() UVALDE & GULF  Ses
Gulf Coast Lines

SAN BENITO & RIO GRA\IDE VAL-
LEY See Gulf Coast L

SAN mu,o & ARILO\XA EASTERN
65 Market San Francisco Calit

140 ‘Vllles 13 Oll

A W Flan:
SA\ID SPRIV(JS snnd “lprlngs Okla
32 Mlies, 4 Elec
C O Nuckolls _Chiet Engineer
SAN FllA(\IC[iC() & NAPA VALLEY

Dewey-

Sacra-

1
C E Brown V Pres & Gen M
SAN LUIS VALLEY SO THER\I
3zll)vtlaﬂver Nut Bldg Deaver 2 Culo

G T Keurns V Pres & M
SANTA FE- SYSTL\(
Atchison To;
Guit Colorado & 'iama Fe
Panhandle & Sama Fe
SANTA MARIA VALLEY 6381 Holly-
wood Blvd Los Angeles Callf
23 Mlles 6 Ol}
J M Davls Mgr
SAVANNAH & ATLANTA Savannah
a
145 Mlles, 13 Steam
J A MacLeod Chiet Engineer
SKABOARD AIR LINE Norfolk Va
4,179 Miles 552 Steam, 1 Oll, 44 Diesel
J'R DePriest Supt Tele & Sig
SIERRA R R Jamestown Calit
57 Mlles, 5 Oil
T V Pres & Gen Mgr
SlOl%X CITY TERMINAL S8loux City

a
18 Miles, 4 Steam
JT Flyon Supi
SKA\XEAI‘LLES SHOR’I‘ LINE sSkan-

A
SMOKY M()UNTAIN R R Sevlerville

‘Ten:
30 Mllm. 3 Steam
M Kesselman Gen M

igr
SOUTH BR()O!\}'[&YN R R 250 Hudson

pt
SOUTH BUFFALO Bethiehem Pa
87 Miies, 21 Steam, 18 Dlesel
H M Dalzlel Chiet Englneer
SOUTH GE()R.GIA Quitman Ga
77 Miles 3 Steam

S 8 Rountree Pres
Sou l‘H OMAHA TERMINAL

a Neb
32 Mlles. 8 Steam
J V Erixon Chiet Engineer
SOUTH SHORE R R Jackson La
28 Miles, 3 Steam
H H Holloway Gen Sup
SOUTHbRN’lR R SYSTE\!

McPherson
‘kg ton D
773 Mllm 1,658 bteam 54 Dlesel

Comprising.
Alabama Gt southern

S0 Oma-~

Clnecinnati Burnside & Cumberland
ver

Cinclnnat! New Orleans & Texas Pacific

Georgla Southern & Florida

Harriman & Northeastern

New Orleans & Northeastern

New Orleans Termlnal

8¢ Johns River Terminal

Southern R R

L C Walters Asst to V Pres (S1g)

P E Snead Asst E nx'iuz& Elec

J A Jones Asst to V Pres (Comm)

D Ruft Tele & Telo Eng

A H Johnson SuptT & T Cincinnatt O

J R Smith Supt T & T Charlotte N C

Easum Lines Charlotte N C

A es
3 N Charles  SIg & Flec Supt
J R Smith Supt Tele & Telo
J W Sutton S8uper Tele & Telo
Stonal Supervisors:
W O Junker Spartanburg 8
P 8 Schartf Greensboro N C
R T Sewell Greenvllle 8SC
L E Walke Orang
Z'V HaVlVlley Columbla. 8C

23# Lines Knoxville Tenn

'I‘INt cmmes Sig & Elec Supt Char-
0

H A Hudson 8ig & Elec Supt Cinein-

Y
R T Hinds Atlanta Ga
C L Kale Asheviile N C
F W Long ShefMeld Ala
Western I,mcs Cinclonati O
2,283 Mlles
HA lludson Slg & Elec Supt
A H Johnson Supt Tele & Telo
N O Keller Super Tele & Telo
gnal Supertisors:
cB Hehuke Siidell La

n
=

J L Linn Birmingham Ala
J Waller Chattanooga Tenn
A W Wilson Somerset Ky
SOUTHERN lN’DIAVA R R Speed Ind
3 Mlles, 3 Elec
G L Harmon _Gen Sup
SOUTHERN IOWA R R Centerville Ia
32 Mllm, 3 Elec

Shut
ﬁ()UTHhR\I ‘\IFW YORK 225 B'dway
New York City
3 Miles, 3 Stenm

M P Gross V Pres & Gen Mgr
‘i()UTH‘hR‘X PACIFIC SYSTE\(

prising.
Southern Pacific Co — Pacific Lines
%uthern Paclfic Lines — Tex & La
Texas & New Orleans R R
SOUTHERN PACIFIC CO — Pacifio

Lines
65 Market St _San Franelsco Calif
8.2](;3 Miles, 39 Steam, 1,486 O, 104

R DD Moore Sig Eng
A W Flanagan Supt Tele
W R Birt Asst Supt Tele
A E DeMattel Asst Supt Tele
R E Steere Asst Supt Tele
Signal Supervisors:
T Armstrong San Francisco Calit
8 L Baxter Sacramento Calit
P A Bliss Los Angeles Callt
Bakersfield Callt
Portlan re
T L Gordon West Oakland Calit
J H Hickey Dunsmuir Calit
J Jenne El Paso Tex
C Krou(. Tucson Ariz
()gdenU tah
FIC LINES (Texas
New Orleans R) So Pac Bldg

Houston Tex
4, 340 Mlles 467 Oll, 8 Dlesel, 1 Gas
K W Meek' Slg Eng
M O Scobee Supb Tele
B! Supervisors:
Rosenzwelg Lafayette La
W R Smylle Houston Tex
N C Tubbs Ennis Tex
P V Wright San Antonlo T
SOUTHERN PACIFIC OF l\lE\lL()
65 Market San Francisco Callt
1,331 Milles, 88 Ol
W B Barker Chief Engilneer Guudala-
ara Mexico D F Mex
SPO ANSh‘ (,OLUR D’ALENE & PA-

OU. See Great
SPOKANE
Kal

Com-

Northern
INTERNATIONAL Spo-

J B Willlams
C J Sinnitt  Asst Supt
SPOKANE P RI‘LAND & SEATTLE

Portland O
962 Mlles. 8.) Oll 16 Llec, 14 Diesel
Comprisin

Oregon Elec

Oregon Trunk

United Rys
AJ Wltchel Ch Lnx
D I Clough Elec Sup
SPRIV(-F[ELD & bUUTHWl&SThR\X
Springfleld Il
8 M xl- 2 Steam

T upt
SPRINGF[ELD TERMINAL Spring-

7 ‘\dll 3 Elec
G Bell Gen Mgr
SPllI\I(:FIELD l‘bR\II\IAL (of 1IN~
nols) rl ﬂeld im

5 Miles, 2
G WIllls (:hlet Englineer
STATE BELT R R Foot of Battery St
Sun Franelsco Calit
58 Mllm. 7 Steam, 4 Diesel

hite
STATL\I ISLAVD RAPID TRANSIT
St George S I N
23 Miles, 4 Steam
C A Salverson Super Sig Tele & Telo
STE!P:JLTUN & HIGHSPIRE Bethlehem
3

FM axp TELEvISION



SAN FRANCIS ° ?} [TOHILADELPRLAS ORI
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FT. WAYNE —
105 ANGELES
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-
Brower Murphy John J. Cots P. R, Sturgeon ). V. Costello J. L Vergho L H. Waldnp J. €. Lehner 1 A Basger M. C Latkn
ATLANTA—Murphy 8 Cote BOSTON BUFFALO LEVELAND—] ‘L Verglio Co
S Ivy St 25 Huntington Ave. 547 Ellicot Sq. Bidg. 504 Ene Bldg.
N.C.S5. C.Ga. Ala, & Fla Maine, N. H_ ¥t New York state State of Ohio

Mess. Conn., R. 1 ercept New York City
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1. Y. Schoonmaker R. C. Merchant 8. L. MecPherson C.R. Lynch J. M. Cartwnght W. €. Cartwrignt M. E. Foster ohn M. Forshay Den H. Burcham
DALLAS DETROIT FORT WAYNE LOS ANGELES MEMPHIS MINNEAPOLIS NEW YORK PORTLAND
2320 Goffin St 4829 Woodward Ave 1724 Alsbama Ave 210 W. Seventh St 1276 Peabody Ave Andrews Hotel 27 Park Ploce 917 5. W. Oat St
Teses, & Obahoma State of Michigen Indisns & Kentucky Calif., below Fresno Tenn, Miss, La., & Adk. Minn., N. Dak., $. Dat New York City and Wash., Ore., Ideho
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L
™
T -
;/ 5_/ |
‘ ~ ‘ L ‘
S K. MacDonald C. Muggleworth John 1. Mahoney R. G. Bowen W. . Purdy N. W. Kathunus Noble C. Shit L. D. Cahoon H. f. DREW
PHILADELPHIA S. K. MacDonsld SALT LAKE CITY SAN FRANCISCO ST. LOUIS WASHINGTON TORONTO WINNIPEG
1343 Arch St 83 E. Fint St., 420 Morket St. 1218 Olive St. S. K. MacDona!d 2271 Denforth Ave. Spatling Sales Ltd
Southern N. ). including Trenton, Del. Md., Ve, & W Ve Logen, Utsh Northern Calif Mo., Kan., & Il Riggs Bank Bldg Onteno, Quebec, & 270 Fort St
Uteh, Nev., Colo. including Fresno south of Peona Regiona! office of New Brunswick Alberta, Sashatchewan
Wyo & N. Mer S K. MecDonald Phla 3 Manitobs

SIMPSON ELECTRIC COMPANY
5200-5218 Kinzie Strcet
Chicago 44, lllinois
John C. Hill. Mgr
EXPORT DEPT
308 W. Washingten St
Chicago

INSTRUMENTS THAT STAY ACCURATE

Buy War Bonds and W Stamps for Victory
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The HAND Laboratory
All-Purpose

Police Car Storage Battery

SPECIFICALLY developed for Police
Radio Cars. This acid-lead storage
battery, of heavy construction, is ca-
pable of withstanding the high charging
rates of Police Car generators, and satis-
fying the high-power drain of fully.
equipped cars.

Now in use as standard equipment by
many outstanding Police Departments,
HAND batteries are lasting from 3 to 6
years, and showing great economy over
conventional “car batteries.”

Write for details

The HAND battery is unconditionally guaranteed for
two years, preceded by a 30-day service-test period

The HAND Laboratory

for Electro-Chemical Research and Development

Nvack, New York

ESICO

BEK U 1 PAT.OFR

,. e
———

SOLDERING IRONS
are widely used in Industrial plants throughout
the country. They are deslgned to withstand the
strain of the continuous service required of factory

SPOT SOLDERING MACHINE .~
designed for treadle operation for

advancement of iron ond solder leaving
operator's hands free for handling of
product.

SOLDERING IRON
TEMPERATURE CONTROLS
prevent overheating of sol.
dering Irons between solder-
ing operotions. trons do not
deteriorate when being used.
The idle period is the couse
of deterioration.

SOLDER POTS
ruggedly constructed pots of
various sizes designed for con-
tinvous operation ond s con-
structed that they are easily
und quickly serviced, lhovld

have to be repk

Werite for Catalog

ELECTRIC SOLDERING IRON CO., INC.
2044 WEST ELM STREET, DEEP RIVER, CONNECTICUT
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U. S. RAILROADS, Continved

35 Miles, 9 Steam ese]
H M Daizfel et anlnner
STOCKTON TERM & KEASTERN
Stockton Calif
22 Miles, 1 Ol1
F E Odell Supt
STRASBURG R R Strasburg Pa
4M 1 Gas
Pres
See Gulf Coast Lines
Baker Oregon
6 2 Mtles, 3 Steam, 1 1)|mel
J ¥ Carpenter Asst Gen
SUMPTER & CHOCTAW Bellamy Ala
23 Milles, 2 SBteam
W T Haynie V Pres & Gen Mgr
SU\'CO()!\ VALLEY coneord NH
29 Miles, 1 Steam

SUNSET R S RR
SYLVANIA CENTRAL Savannah Ga
15 Miles, 1 Steam
R R Cummins Pres

.

TALLULAH FALLS Cornella Ga
58 Miles, 4 Steam
H L Brewer Gen Magr

TAMA & TOLEDO ’l‘oledo Ia
4 N‘f’llu 1 Dl I

Wells
TAM]:A SOUTHERN See Atlantic Coast

Line
TAVERES & GULF Taveres Fla
38 Miles, 1 Steam
W H Edmunds Supt
TENNESSEE & NORTH CAROLINA
Hayesville N C
25 M les, 3 Steam
R E Crawford
TENNESSEE ALABAMA & GEORGIA
Chattanooga Tenn
95 Mllen 7 Steam
Chiet ¥ngineer

W A Forrester
TENNESSEE CENTRAL Amer Trust
Bl Nashville Tenn
287 Miles 34 Steam, 2 Dlesrl
H R Manby Chief £
TENNESSEE R R Onel dn Tenn
65 Mlles, 6 Steam
8 A Blalf  Gen grso
TERMINAL R R Al C OF ST LOUIS
Unlon Sta St Louis Mo
367 Miles, 10l Steam, 48 Diesel
P Hix Eng
Wum‘le(r:h Supt Tele & Telo

H Austill En{
TERMINAL RAILWAY ALABAMA
S8TATE DOCKS Mobile Ala
41 Miles, 5 Steam
C U Irvine Supt
TEXAS & NEW ORLEANS See S P

Lines
TEXIAS & PACIFIC Tex & Pac Bldg
)

Ft Worth
C '{t Whitehead Sig Super Ft Worth
G Ee’?‘hompson Sig Super Alexandria

TF);’II:A“S CITY TERMINAL Texas City

42 Miles, 1 Gas, 4 Ofl
H J Mikeska Pres & G
TEXAS ELECTRICR R (.0 216 Inter-
urban Bldg Daitas Tex

174 Mlles
G F Supt of Power
TL\{ASP\‘IE‘(ICAA\ R R TLuredo Tex
161 Miles, 6 Oil, 6 lmel
R R Fenner Gen
TEXAS OKLAHO! MA & EASTERN
Dierks Bld Kansas City Mo
40 MLllm. 1 Of

J C Lee| V Pres Lll$
TL‘{A‘% PAC[FI(,—‘\HQSOUR ACIFIC
TERMINAL R R OF OR:-
LEANS 8t Louis Mo
94 Mlles 2 Oll, 2 Diesel
L W Baldwin
TEXAR SOUTH-EASTERN
21 Miles, 1 Of}
H G Temple Pres & Gen M
TIDE\\]’HA TER SOUTHERN

4|

85 Miles, 2 Oll, 2 Elec

R T Kearney
TOLEDO AV(;OLA & WESTERN Lock

Box 858 Toledo Ohlo

10 Mijes, 1 Steam

RE Mlnogue Supt
TOLbD(%uPhORIA & WESTERN Pe-

ria
239 Milles, 16 Steal
1 H Hultgren Supt Tele & Sig
TOLEDO TERMINAL Toledo Ohlo
20 Steam
Pres & Gen Mgr
TONOPAH & GOLDFIELD Tonopah

100 Mﬂm. 6 Oll

E Peterson Super Tele
TOOELE VALLEY Tooele Utat
9 Mlles, 4 Steam

68,
T E Tate Su pt
TORONTO HAMILTON & BUFFALO
230 Pk Ave New York
111 Mﬂm. 23 Steam,
JO: tonehouse SIxSuper Hamllton
TREMONT & GULF Winnfleld Ls
97 ¥ team, 5 OlL
T W Fa herson Gen Supt
A R R Trona Callt
31 Mllm 3on
J L Robinson _Gen Mgr
TUCKASEEGEE & SOUTH EASTERN
a Porte N C

12 Mua. 1 Stea:
Mrs J Keys Pree &G
TUCASON EORVELIA & OILA BEND

44 Miles, 1 Ol
LM Barker Gen Mrg

Diboll Tex

8T
Modesto

TUSKEGEE R R Tuskegee Ala
6 Miles, 2 Steam
W Runnette Gen Mgr
TWIN BRANCHR R Mlshawah Ina
‘! Mlles, 2 Elec
O K Fay Gen Sup
TWIN CITY RR Chehall.s ‘Wash
2 Mlles, 1 Elec
G M Brown Gen Mgr

—_—U—-
UNADILLA VALLEY New Berlin N Y
49 Miles, 4 Steam
homo _Supt Motive Power
ECTRIC Coffeyville Kan

ec
LL Pres & Gen Mgr
UNIgN FREIGHT R R New Haven

on:
2 Mitles, 4 Steam
J F Doolan OPer Asst

UNION PA(‘IF C R R 1416 Dodge

QOmsha Neb
9, 782 Mlles 974 Steam, 534 Oll 73 Diesel
L D Dickinson Gen 8i

T W Hays Asst Gen S Enx
Eastern trictc. Omaha Neb
3,827 Mlles

DC Bamson Sig Eng

8 Superrisor.
E H Bullock Omsha Nebr
M P Dalbey Cheyenne Wyo
E C Grant Denver Colo
Kansas City Mo
South-Central Distries  Unlon Pac Bldg
3. 75.31! Lake City Utah
KB McArdle 8ig Eng
Stgnal Supervisors;
B P Manear Las Veg
R V Moisbee Salt Lnke (‘lty Utah
F A Purdy Pocatetlo Idaho
A R White Los Angeles Callf
Northwestern  District  Pittock Block

Portiand Ore

2,212 Mlles

R C Chariton_ SIg Super_ Albina Ore

C A Lnrson Sig Super Spokane Wash
U\UOV R R East ttsburgh Pa

45 Mlles, 124 Steam, 18 D!

E Bouchet Rupt 81 g

UN'IO\I RAILR: OREGON

P O Box 1202 Ponland 0
5 Miles, 1 Gas

R Woodbury Pres & G
UNI’(F)V RY CO (Memphla)

104 Mlles, 13 Steam

WE

Lamb Pres
UNION TERMINAL Dallas Tex
16 Mllm I II

M L Bu V Pres & G

UNIO\Z Tl‘ RMI\IAL RY (St Joseph Mo)
Mo Pac Bldg St Joseph Mo

25 Mlles. 3 Steam, 1 Diesel

R E Hastings _Pres & Gen M}gr
UNITED RAILWAYS SeeSP &S
UPPER MERION & PLYMOUTH

Conshochocken Pa

12 Mlleﬁ lovimm 3 Diesel

U’IQ‘AH IH)A;“P) CENTRAL Ogden Utah
les, 7 Kl

w J Hrowne c%um Power & Equl

UTAH R gtahl\ewhouse Bldg Salt Lﬂm

(,l
111 Miles, 13 Steam
G 8 Anderson Pres & Gen Mgr

—_V —
VALLEY & SILETZ Hoekins Ore
41 Miles, 4 Of
F W A Cox_Supt
VENTURA CO R R Oxnard Calit
Mlles 301
J ‘3' & Gen Mgr
VhRdDF 'I;lr.; NEL&SMELTER Clark-
11 Miles, 2 Oll
J B Pullen V Pres
VICKSBURG %HREVEPORT & PA—
CIFIC See Ilitnots Cen
VIRGINIA & CAROLINA SOUTHERV
Lumberton N C
53 Ml 6 Swam
8 V Pres
VIRI\INIA & TRUCKEE Carson City
46 Mlles, 5 Ol1
G T Saizman Ch Eng
VIRGINIA BLUE RIDGE Massies
Ml Va
16 Mliles, 4 Steam
Pres

Memphls

Prlncoton W Va

R T Jackson Mgr
—_— W

WABASH R R Decatur
2394 Miles, 384 St:lan;: 17 Diesel

Rodger
R J Beﬂsmlm upt T
WACO BEAUMONT
SABINE Trinity Tex
41 Miles, 2 Ol1

WAI%.A‘?ALLA VALLEY Walls Walls
24 Miles, 5 Eleo
Martin

JE Gen
WARE SHOALS Wm Shoals 8 C
5 Miles, 1 Bteam

TRIN!TY &

C P Gordon Bec
WARREN & OUACHITA VALLEY
Warren Ark

16 Miles, 1 Steam
W R Warner Gen Mxr
WARRENTON & SALINE RIVER
Warren Ark
16 Mlles, 3 Steam
J C_ Anthonl _V Pres & Gen Mgr
WARRENTON R R Warreaton N C

3 Miles, 1 Steam
J Rodgers  Supt

FM anp TELEvVISION



WEST COAST VIEW OF TELEVISION
(CONTINUED FROM PAGE 44)

I am not talking about the novelty
period, or those people who rush in and
always want to be first on whatever it is.
I am talking about the thing when it
settles down to the long pull, when an
advertising dollar invested in television
is going to be scrutinized in comparison
with that same dollar spent in visual
media or in sound broadcasting.

That is when the test is coming, and it
is at that point of development that the
amount and the measure of the premium
the advertiser is willing to pay is going to
be determined on some actual, and factual,
and practical ground.

I am not going to bore you with any
reiteration of some of the other problems
of production that were so adequately and
eloquently covered by the other speakers
this morning.

I would like to conclude on an optimis-
tic note. 1 am an optimist by nature. I
voted for Mr. Dewey and really thought
he was going to be clected.

I sincerely believe in our engineers and
scientists. That belief is predicated on
some of the things I have been privileged
to witness. I have seen engineers and
scieutists who have diverted their energies
during the past two and a half years to
help the war effort reach into the atmos-
phere and harness forees and make them
work in exact arcas efficiently, under the
most trving conditions, and I feel sin-
cerely, from what I have seen, that they
will take more out of that blue sky and
harness it into standards of useful and

practical electronic developments that will |

have peacetime applications. Already they
have done more in two and one-half years
than they normally would bave done in
twenty-five years.

I have an abiding faith in the genius of

American business men, an abiding faith |

in their standards and ideals. And be-
cause the public wants it and is ready for
it, and because we are ready to give it to
them, I am sure that television has a very
definite, a very broad, constructive, and
serviceable future.

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 4)

After a day filled with addresses and
panel discussions of all phases of the art
television made a personal appearance to
speak for itself at the evening demonstra-
tion.

It was a wise and constructive decision
to give those attending the Conference a
chance to see television, despite the fact
that the transmitters and receivers repre-
sented the 1939 state of apparatus de-
velopment. Thus a common basis was
provided for future discussions of picture
quality. Now we can compare any im-

(CONCLUDED ON PAGE 59)
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AMPER! z/AY

it

AMPERITE C

DELAY

RELAYS

PROVIDE DELAYS RANGING
FROM 1 TO 120 SECONDS

Other important features include:—

1. Compensated for ambient temperature
changes from —40” to 110°F.

2. Contact ratings up to 115V-10a AC.

3. Hermetically sealed — not affected by al-
titude, moisture or other climate changes . . .
Explosion-proof.

4. Octal radio base for easy replacement.
5. Compact, light, rugged, inexpensive.

6. Circuits available: SPST Normally Open;
SPST Normally Closed.

WHAT'S YOUR PROBLEM? Send for "Spe-
cial Problem Sheet” and Descriptive
Bulletin.

561 BROADWAY
e NEW YORK 12, N. Y.

In Canada: Atlas Radio Corp., Lid.
560 King St. W., Toronto

AmpERITE
£ DELAY
1 RELAY

with
porcelain
heater

AMPERITE
| DELAY
RELAY

with heater wound
directly on blode

But for the really precise and delicate calibrations required in

the Radio and Electronics Fields, instruments that guarantee

amazing precision must be brought into play. For many years,

MONARCH

2014 N. Major Ave.

MEASURING —TESTING — CALIBRATING EQUIPMENT

for both wor and peace.

has been considered outstanding in helping to produce
and maintain the high standards of operation required

When the requirements of war ore sotisfied to the degree thot we can produce for peace
.. we will be ready with new ideas ond new products to meet every accumulated need.

MONARCH MFG. CO.

December 1944 — formerly FM Rapro-ELEcTRONICS

Chicago, lll.

37



T

License
rente
W4 c‘md.“‘

PRODUCTS OF
MERIT

SHARE IN THIS
RECOGNITION —

|

’ Yo
et /
 Jatuitire! / /w/l 4

? //”I/I’ anstoaMt?
, ll’/ et

W\

Menit Conl and Transformer Corporation is proud of this
U.S. Navy Certificate of Achievement, awarded 1o us as
part of Radar-Radio Industres of Chicago, Inc.

With highly skilled workers and the most modern equip-

ment for manytacturing in accordance with the latest

trends in radar-radio production and assembly, Ment has
o specialized in specific transformer applications for widely
- varying fields, chmates and altitudes.

These same facilities and broad experience are available
now for development of your post-war products,

Your inquiries will have
prompt attention.

MERIT COIL & TRANSFORMER CORP.

4427 North Clark St. CHICAGO 40, ILL.

U. S. RAILROADS, Continued

WASHINGTON & OLD DOMINION
Arlington Va
52 Milles, 3 Diesel
G " Baggett V' Pres & Gen Mgr
WASHINGTON & VANDEMERE See
Atlantic Coast line
WASHINGTON IDAHO & MONTANA

W J Gamble Asst Mer
WATERLOO C FI)AR F\III,S& NORTH-
ERN  Waterloo Ja
128 Miles, l() Elec
T I Rust (‘hiet Enzineer
WATERVILLE R R Waterville Wash
5 Miles, 1 Steam
W\ Frel  Gen Mg
WEATHERFORD \ll\'l*RAL WELLS
& NORTH WESTERN Weather-

ford Tex
3 I\llles 1011
M Y Anderson V.
WESTE R\ ALL P(‘-Hh\Y Kaylor Pa
.l Mllcs 4 Neam
orrey (el
\\']~N'l‘l<'l(\' M\RYLA\D RAILWAY
Hugerstown Md
720 Miles, 212 Steam, 18 1ilesel
K I, Muse S8lg & Telo Fn2
E ¢ Shreve Eng Maint of Way Hillen
Sta Raltimore Md
J A Abbott Supt FHagerstown Md
J M Miller Supt  Cumberland Md
WESTERN PACIFIC 526 Mission St
San Francisco 5 Callf
1.1?5 Miles, 152 O], 25 Diesel-Flec, 17

steam
11 W Dunn Signal Engineer
J P Quigley  Supt Tele
w |~,.\’l‘ PITTSTON-EXETER Seranton

3 \nles 3 Steam
MeKnight  Supt & Ch Eny
w LSTO(:,IR(‘I\'IA \()Il I‘IH‘R\' King-

11 Miles, 4 Steam
3 Relth _(Gen Mgr
w l{l‘ ELI\G & LAI\P ERII Brewster

'\0') '\Hlos 154 Qtenm 4 Diesel
A Hamliton KElec g
WHITE Ql LPHUR “P(‘ & YELLOW-
\’ll‘ ‘ £ PARK White Sulphur Spgs
on

23 Miles, 1 Steam
i A Wetherell Supt
WICHITA FALLR & SOUTHERN
Wichita Falls Tex
lh‘) Miles, 9 Oll
1> Sullivan  Gen Mg
w lLLA‘\Il\'A & (.RA\'I) RONDE
l.ongvlew Wash
Mlles, 2 Steam
H I3 Robertson V' Pres
WINC HP\‘[‘I‘R & WESTERN Win-
chester Va
18 Miles, 1 Steam
D) 1 Sencindiver Pres
w I\'I‘Il- LI) R R Butler Pa
3 Miles, .steam
IS \lckee
WINIFREDE R ]{ Charleston W VA
10 Miles, 1 Steam
A R Yarborough Traf Mgr
WINONA R R Warsaw Ind
48 Miles, 1 Propane, 1 Propane-Elec
1 IR Rt u-r Gen Supt
WINSTON-SALEM SOUTHBOUND
Wilmington N C
R0 Miles, 8 Steam
Lowell White Cen Supt Tele
\\'()()l)I RIVER BRANCH Hope Valley

6 Miles, 1 Gas
R R Rawlings Eng

W RI% llli\ ILLE & FI;N\VH LE Dub-
'{6 \lllm, 3 Steam

i H Lord Pres & (Gen Mgr
\\'\'A.\'I)()TTIC SOUTHERN Wyan-

W D LeBar  Gen Supt
WYANDOTTE Tk R\l INALL Wyan-
dotte Mich
9 Miles, 5 Steam, 1 Iesel
I 1:dson  Pres
WYOMING R R Buffalo Wyoming
2R M 3 Steam
=upt Tele & (‘omm

—Y -

YANKIMA VALLEY TRANSPORTA-
TION  Yakima Wash
34 Mites, 3 Llec
LeGrand Yo ng V Pres & Supt
YAKUTAT & ﬂ()UTHr RN Hamlin St
& Falrvliew Av Seattle Wash
15 Miles, 1 Diescl
G V Graham Pres & Gen Mgr
YAZOO & M INSI\SIPPI VALLEY See
Ilitnots Central Sysi
YORK UTILITIES Snuford Me
2 Mlla 2 klec
W M B Lord V Pres & Gen Mgr
YOSJS Mll‘h VALLEY Merced Calif
78 M les, ] Steam

I A Foster (-en Mer
Y ()U\G STOWN & NORTHERN
Youngstown Ohio
5 Miley, 7 Steam, 7 Dlesel
¥ H l’ll rim (.en sSupt
\'()U\'G\TO & SUBURBAN
Youngstown Ohln
19 Mlles, 3 Elec
(; (C Harper Pres
\'ltl-)l\'A WESTERN  Yreka Callf
8 Mlles, 2 Ofl

O'F Guerin _Supt
YUMA VALLEY Yuma Arlz
43 Miles, 11

Of
C B Elliott supt

CANADIAN RAILROADS

ALGOMA CENTRAL & HUDSON BAY
Sault Ste Murte Ont
332 Miles, 27 Steam
R S McCormich  Gen Supt & C'h Kng

D
L()\D()\ & PORT STANLEY

MORISSEY

ALMA & JONQUIERES  Luke St john
Que
11 Miles, 3 Steam

T J Butler \gr
BRITISH COLUMBIA ELEC Van-
«

J B Mouat Supt
BRITISH COLUMBIA YUKON
BRITISH YUKON NAVIGATION
BRITISH YUKON R R
Kee 1White 1’ass & Yukon
CANADA & GULF ThR\ll\AL Mont
Joli Que
38 Miles, 5 hteam
T J Fouhy Gen S \})
« A\AI)IA\I NATIONAL Montreal Que
23,108 Miles, 2,380 Stm, 84 01, 33 Elee,
5 Diesel (‘omprl.ﬂng:
Canadian Government
Canadian Northern
Central Vt (\Mileage shoun separately)
Duluth Winnipeg & Pacific
Duluth Rainy Lake & Wi Innlpe;.'
Girand Trunk Pac fic
Grand Trunk R ¥
Gr ‘I'runk Western (Mtleage also shown
separately)
Niagara St (‘atharlnes & Toronto (Mile-
age_also shown separately)
N B Walton ixec V Pres (Oper)
Atlantic egion 3,076 Nitles
H L Black Sig Eng ]!\\loncmn NB

ng
Western l{egum 11,5'11 Miles
1, A Guthrie _Slg ‘nu  Winnlpeg Man
CENTRAL VERMON
422 Miles, 62 Steam
R 1) Garner  Gen Mgr St Albans V't
hbULUTH ll'I.\'.\'ll’E‘(?_ & PACIFIC —

DULUTH RAINY LAKE <&
WINNIPEG
173 Miles
W (" Owens _ Gen Mgr \\‘innlpeg Man
(.R AVND TRUNK WESTER

1,026 Miles

W L Dayton Sig Eng_ Detroit Mich

J l;l;\lc(_.regor Supt Tele Rattle (‘reek

NIAGARA ST CATHARINES &
TORONTO ‘Toronto Ont

57 Miles
JF Pringle  V Pres & Gen Mgr
CANADIAN NORTHERN See Cana-
dian Natdonal
CANADIAN PACIFIC 204 Hospital St
Montrenl
17.038 Miles, 1,700 Steam, 15 Diesel
W D Nell Gen Mgr Comm
F. 8 Taylor Sig Eng Rm 337 Unlon
‘Toronto Ont
.. A W Kast Ch Eng Comm 204
Hospital Montreal Que
CRHxigdon Sigkng W lnnlpcs: Man
New Brunswick I)‘vl &4"
C H Cameron =i T \t John N 13
Quehec Dist 1,65 Mlm
£ S Becksted Sig Super Montreal

Que
Ontardo Dist 1,123 Miles
R 1 Becksted \‘lg Su
Algoma Dist 1,223 \ 3
[ 24 h \lc( ‘racken’ (ien Mgr North Ray

\I(mlloba Dist 2,516 Mlles .
J 1 MacKay Gen Supt Winnipeg

Man
Saskatchewan IMst 3,626 Miles
H (‘ Taylor Gen Supt Moose Jaw

ask
\lberlu Dist 3,103 Mlla‘
A Daviea ~ig Super Calgary Alta
lirﬂtah Columia I)l«t 1,987 Miles
A Davies sSig super ¢ ‘algary Alta
‘I‘.VTRA VERMONT R R See Ca-
nadian Nat'l
CUMBERLAND R R Springhill N 8
32 Miles, 6 Steam
1) A McMlillan Supt
l)()\ll\]()\’ ATLANTIC R R Kent-

304 Mllm 2& Steam

£

"Foronto Ont

J J Richardson Eng
ESQUIMALT & N A\TA IMOR R Victoria
BC

209 Miles, 25 Ol )
C 1> Mackintosh  Asst Supt & Div Fng
GREATER WINNIPEG WATER DIST

St Bonlface Man

97 Miles, 4 \tenm 1 Diesel, 1 Elec

H Shand Eng i85 King st Winnipeg

H DeC'uyper Gen Foreman 202 Notre
Dame =t Boniface

G MeFadden Gen Supt  Greater Wine

onipeg
Water Dist St Honiface \:
LAKE !~Rll£ & NORTHE R\' Preston

On!
51 \ﬂles
D A MeMillug Supt
London

Ont
55 Miles, 3 Elee, 10 Molol’ Cars
EV Buehunnn

Mg
MARITIME ‘é)'\l‘ ]l R & POWER

15 Miles, 4 Steamn
N T Avard_ Gen Mg

MIDLAND R R (() ()l‘ MANITORA

175 K 4th St Paul 1 Mion
6 Mlles, 2 Steam
C M Nye Ch Eng
MONTREAL & SOUTHERN COUN-
TIES ‘Toronto Ont
o4 \llleﬂ, 2 Elec
EBW lkcr (-en sul)t
FE & MICHEL
Pernle B C
o Miles, 2 Steam
P Wilson Pres & GGen )

Mg
VAPH‘ARVIILP JU\(‘TI()\ 1010 St

Catherine W Montreal Que
28 Miles, 2 Steam
J H Nuelle Pres
NEWFOUNDLAND R R St Johns N ¥
738 Miles, 45 Steam
D G Ross Ch kng  Maint of Way

\'lA(xARA ST CATHARINES & 10-

ONTO See Canadlan Nat R It
Z\OR l‘HLR\I ALBERTA Edmonton Alta
923 Mlles, 16 Xteam
J M MucArthur Gen Maer

I U axp TELEVISION



WHAT'S NEW THIS MONTH
(CONTINUED FROM PAGE 57)

provements with what we saw at the first
TBA demonstration.

There is no denying that much improve-
ment is needed. Most striking was the fact
that, after the initial part of the program.
when a boxing bont was televised, the
reception did not hold the attention of the
audience.

It reminded this writer of the World’s
Fair period when, at Andrea Radio. so
many jobbers. dealers, and department
store buyers came over to sce the noon-
time programs. They watched the televi-
sion images for five minutes. exclaimed
that it was wonderful and marvelous, and
then said, “Well. let’s go to lunch.” just
as if the show was over, instead of just
starting!

It was the same way at the TBX demon-
stration, when the hoxing bout ended.
Some people left, others sat around talk-
ing. but few sat still and watched the
entire program. It just didn’t hold their
attention.

This is comment rather than complaint,
however, for it is reasonable to assume
that postwar television will show as much
of an improvement over that demonstra-
tion as is represented by military develop-
ment during the last four years.

While the television images were far
below motion picture standards, it was
amazing to hear how inferior the sound-
on-film uality was. compared to live tal-
ent sound. when motion pictures were
televised. Movie people have always been
very smug about their sound quality, but
there is no denying that, compared to the
FM transmission of live talent, it is awful.

The principal complaint about the im-
ages was the lack of shading. Light spots
tended to be white. and dark spots tended
to be black. In the case of one singer who
wits shown close up, it was necessary to
look away from the televisor in order to
enjoy her very pleasing voice.

The same thing was true of a black-
faced tap dancer. though for a different
reason. Either hie did not have a telegenic
personality or television did him an in-
justice. In either case. the video reception
only detracted from the sound of his tap
dancing.

On the other hand, the boxing bout was
good — equal, for purposes of compari-
son, to a seat in the popular-price section
of the arena. If there was less detail than
could have been seen by the ticket-hold-
ers, that was made up by the fact that the
camera was located at a spot where the
action could be followed at all times.

Altogether, TB.A performed a real serv-
ice in organizing their first conference.
Now, if we are favored by the fortunes of
war, we can expect to see a great measure
of improvement demonstrated at the next
annual meeting.

December 194}

You’'ll find that X-RAY ORIENTATION — predetermination
of the crystallographic axes of the Crystals to permit accu-
rate cutting — insures constant frequency over a wide tem-
perature range in every C.T.C. Crystal.

Multiple mechanical lapping operations; dimensioning by
edge lapping; finishing to final frequency by etching, are
among the other important operations that guarantee high
activity and constant frequency throughout the long life
of C.T.C. Crysuals.

For prices, delivery dates etc., get in touch with

CAMBRIDGE 7éemwmc CORPORATION

443 CONCORD AVENUE

CAMBRIDGE 38, MASSACHUSETTS

= and so is your
equipment when

it's been pressurized with an ANDREW DRY AIR PUMP

Type 876-A

formerly FM Rapro-ELEcTRONICS

® Dry Air Pumps provide
simple, inexpensive source
of dehydrated air for your
pressurized electronic
products. You can avoid
component failure due to
humidity by enclosing the
entire apparatus in an
air tight chamber and
maintaining dry air
pressure.

FOR DETAILED INFORMATION
WRITE FOR BULLETIN No. 30

For air-borne equipment, too!
Condenser plates will not
spark over at high altitudes
if the apparatus is pressur-
ized with dry air, because
then moisture condensa-
tion is no longer a problem.

ANDREW (CO.

363 East 75th Street
Chicago 19, lllinois




NOW YOU CAN DO YOUR OWN
BRANDING ox PLASTICS!

WE SHOW YOU HOW
WE ENGINEER THE JOB
WE BUILD THE TOOLS

Y Rogan's exclusive plastic branding process has been
employed extensively to speed production of many im-
portant war plastics. The bakelite Azimuth Dial illustrated,
is one example of Rogan’s accuracy in branding. In fact,
this important assignment was entrusted only to Rogan.

However, wartime demands for this service in some
ordnance plants have required the application on their
own premises. So, Rogan engineers have arranged o
method whereby anyone con do his own branding on
plastics right in his own plant. Rogan will engineer each
job completely and build all the necessary tools. Will
provide clear, simple instructions that will permit anyone
to do the job expertly. All you need do is to send us blue
prints and other specific dato, and we'll give you a quick
cost and time estimate.

Take advantage of this new Rogan service ... send
us your specifications today.

ROGAN BROTHERS

2000 S. MICHIGAN AVE. « CHICAGO 16, ILL.

ELECTRONICS
MECHANICAL ENGINEER WANTED

Manvufacturer needs services of a skilled mechanical
engineer. Radio experience is desirable but not
imperative. Must have creative mind and ability to
supervise others. Our company is growing steadily;
its postwar prospects are unlimited. In reply, give
' all important particulars of education, past experi- |
ence and salaries earned.

APPLY BOX NO. 112

]
| FM AND TELEVISION 511 Fifth Ave., New York 17, N.Y.

NATION-WIDE MAIL
ORDER DISTRIBUTORS
SINCE 1928

RADIC o ELECTRONIC

DEVICES For Trade...Industry...Vocational
... Communication . ..Public Utility and Ex-
perimental Applications

BURSTEIN-APPLEBEE CO.
1012-14 McGee St. Kansas City 6, Missouri

CANADIAN RAILROADS
Continved

OSHAWA R R Toronto Ont
22 Miles, 6 Elec
JF ngle V Pres & Gen Mgr
PACIFIC & ARCTICR R & ‘IAV!GA-
TION Ses White Pgass & Yukon

Route
PACIFIC GREAT EASTERN R R
Squam! C
34 7 lies, 10 Steam
J A Quick ‘g'
QUEBE(&J}%IL AY LIGHT & POWER

33 {les, 7 Steam
Gray-l)onald Ch Eng
QUEBLC CENTRAL R R S8herbrooke

Que
362 Mlles, 18 Steam
F H Hibbard h Eng
ROBERVAL & SAGUENAY Sun Life
Bldg Montreal Que
38 Mlles, 6 stm 3 Elec

W C Dun ng Director

SYDNEY & LOUIS URG 8ydney N 8
120 Mues. 26 Stea
W 8 Wilson Ch E

TEMISCOUATA R R Riviere du Loup

Que
113 Mllea 7 Steam
T N Waish Supt s8ig & Comm
TF\lIﬂKA\ﬂN’O & NORTHERN ON-
TARIO R R COMMISSION North

Bay O t
574 Mllm 51 8tm, 1 Diesel
go Su t Tele & Telo
'll!()U‘iA\l' ISL D8 R R Toronto

5 Mlles. 1 Gas-l-.l
J F V Pres & Gen Mgr
TORONTO liAMILTON & BUFFALO
Hamilton Ont
111 Miies, 23 Steam, 1 Gas-Elec
J G Stonehouse S%Su&er
WHITlﬁak PASS & UKON Skagway
110 Mlles 9 Stea!
g_ Brlt.lsh Columbla Yukon
Brltlsh

urltlsh Yukon Nale tion
ac & Arctic RR & NAvIzatlon
\4 I Hahn Supt

MEXICAN RAILROADS

CAMARGO & WESTERN  Calle Bollvar
No 21 Mexico City Mex
20 Miles, 1 Gas
G 8 McLaughlin  Ch Eng
CANANEA C()N%LII)ATI D COPPER
(‘ananea Sonora Mex
32 Miles, 9 Ol
A Mendelsohn Gen Mgr
CHIHUAHUA MINERAL
Chih Mex
9 Mlles, 1 Steam, 3 Oll
M O'Rellly Gen Mgr
COAHUILA & ZACATECAS Coahulla

Mex
103 ‘\ﬂlm 11 Steam
J Morales  Supt

Chihuahua

EL ORO MINING & R R CO E
Oro Mex
9 Miles, 3 Steam
G M Wasteneys Gen Mgr
FERROCARRI INDUSTRIAL EL
POTOSI Y CHIH Chihuahua Mex
14 Miles, 7 Elec
L Obregon Ch Elec
FERR()CAI}(I)“LE NACIONALES DE

EX
See National Rys of Mextco
FERROCARRILES UNIDOS DE YUCA
See United R R's of Yucatan
FERROCARRIL. MEXICANO ~DEL

See Mexican Nort.
FERR()( ARRIL SUD PACIFI(,() DE
M] \IC

See S Pacific R R Coof Mex
\(E‘(l(,A.\ \ORTHFR\' Ave 16 Sept
26 Mexico City Mex
88 Mlles, 8 Steam

J M Delgado M§r
MEXICAN PACIFIC Sipaloa Mex
25 Milles, 3 Steam
W P Grig Gen Mgr
MEXICAN R R Co Lbd Plazuela Buena
Vista Mexico City Mex
434 Miles, 60 Ofl, 12 Diesel
L P CastroRes E:
MEXICO ‘\IORTH-W ESTERN R R
Cludad Juarez, Chih.,, M
476 Milles, 2 Steam, 24 Oll
F J Clark V Pres (Oper)
MINATITLAN AL CARMEN
titlan Ver,, M
9 Mlles 1

JJ Ne"al Flores Ch Eng
VAT(IlO\].t‘L RR OF MEXlCO Mexico

ty
8,384 Mllu‘l. 1019 Steam Comprising.
National Rys of Mexico

MIipa-

Interoceanic Ry of Mexico
Tehuantepec National Ry
Vi arado

eracruz to Alv Ry
A ortiz Gen Mgr Mexloo City
E Arlaa  Supt Tele & Elec Mex.lco

(l

POTOS{ & RIO VERDE San Luis Po-
tosl 8 L Potosi Mexico

41 l\iﬂla 3 o1l

R M Leech  Supt .
SOUTHERN PA(‘(FIC OF MEXICO
Gusdalajara Mexico
1,331 Miles, 88 Oll
A M Fernandez
TOL{J(_,A & 6[TACUARO Mexlco City

1
40 Miles, 3 steam
J Zermeno Pres & Gen M
UNITED R R's OF YU(/ATAV Merlds

564 Milles, 58 Steam
Mlier y Teran Mg
VERACR 0 ALVARADO See Na-

tlonal i’ Merico
VERGCRU TERMINAL Mexico]lD F
Mex
'¥2 \Illes 110 Ofl FmRe]
“Lk TERN RY OF \lhx CO Cullacan

oa Mex
38 Muu. 4 Steam
L V Valdes Mgr

A NEW ADDRESS
FOR

L7V iEision

On January 1st,

our New York office now at
240 Madison Avenue will be

moved to larger quarters at

511 Fifth Avenue
New York 17, N. Y.

Telephone: VAnderbilt 6-2483

FM axp TELEvVISION



FM CHANNEL WIDTH

(CONTINUED FROM PAGE 43)

the same assigned carricr frequency if the
frequency deviation of the transmitter is
reduced.

Bursts # A corollary of the conclusion with
respect to common channel operation is
that bursts of interference from distant
transmitters would be more serious if the
frequency deviation were reduced.

Transmitter Signal-to-Noise Ratio # The desired

figure of —70 db transmitter noise level |
can be obtained more easily with wide '

frequency deviation, since transmitter cir-
cuit noise has a smaller effect on the trans-
mitter frequency deviation.

Transmitter Monitoring *# As a practical mat-
ter, it has been noticed that Frequency

Modulation transmitter operators have a |

tendency not to operate so as to obtain
the maximum permissible frequency de-
viation. In a low frequency deviation sys-
tem this would result in a greater impair-
ment to the service rendered by the trans-
mitter than in a wide deviation system.

Spectrum Utilization * Due to theoretical con-
siderations, the frequency spectrum is
somewhat less efficiently utilized with low
transmitter frequency deviation than with
high deviation. The reason for this lies
in the distribution of energy in the side-

bands associated with Frequency Modula- |

tion transmission.

An analysis of the Bessel functions in-
volved in the calculation of these side-
bands indicates that if, giving due con-
sideration to guard band. a 200-ke. chan-
nel is required for a transmitter frequency
deviation of +£75 ke., a 100-ke. channel
would permit a frequency deviation of
only approximately 30 ke.

Allocations »« 'T'he strongest argument for
reducing the transmitter frequency devia-
tion has been that a greater number of
channels would be available in a given
frequency band. Thuseighty 100-ke. chan-
nels would be assigned in the region be-
tween 42 and 50 me. rather than forty
200-ke, channels.

The assumption that this would result
in providing twice the number of trans-
mitters in a given arca is open to serious
question, since there is no assurance that
assignments could be made on every other
channel in the same area. This problem
probably could not be answered definitely
until after field tests had heen made.

The problem is concerned not only with
the matter of receiver seleetivity, but also
with the question of the relative values of
signal strength from undesired and desired
stations operating only 2 channels or 200
ke. apart in the same area.

Multiplex Operation * If the frequency devia-
tion of the FM broadcast transmitter is

PULSE GEMRETOR
e D
MEASURE MENTS

e

- are

MODEL 79-B
SPECIFICATIONS:
FREQUENCY: continvously variable 60 to 100,000 cycles.

PULSE WIDTH: continuously variable 0.5 to 40 microseconds.

OUTPUT VOLTAGE: Approximately 150 volts positive.

OUTPUT IMPEDANCE: 6Y6G cathode follower with 1000 ohm load.

R. F. MODULATOR: Built-in carrier modulator applies pulse modulation to any
r.f. carrier below 100 mc.

MISCELLANEOUS: Displaced sync output, individuolly calibrated frequency and
pulse width dials, 117 volt, 40-60 cycles operation, size 14”x10"x10”,
wt. 31 Ibs.

Price: $295.00 F.O.B. BOONTON Delivery on priority

MEASUREMENTS CORPORATION

BOONTON - NEW JERSEY

NEWEST DRAKE | LIGHT ASSEMBLIES

DEPENDABLE Drake No. 50N NEON Jewel Min. Bayonet Assembly is ideal
SERVICE where a distirct signal is required and observer is directly in
front of instrument panel. Its Y4’ smooth clear jewel magnifies
. and intensifies the illumination from the Neon lamp. Red glass
jewel can also be supplied. The No. 51N (without jewel) is
LONGER LIFE applicable where 180° visibility is desirable. Both units have
( ) built-in resistors for NES1 Neon Lamps operating on standard
& 0\55“ 7);' 105 to 125 voit circuits. These rugged units offer BIG savings in
power (1/25 watt), long life (3000 hours), wide voltage range,

\/@ and great reliability.

SOGKET AND JEWEL LIGHT ASSEMBLIES

MANUFACTURING CO.

1713 WEST HUBBARD ST.,, CHICAGO 22, U.S. A,
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| halved. multiplex operation would become

MOISTURE
"Sealed Out”

GASKET

SEALING
RING

BASE

Moisture Procf
OCTAL-TYPE BASE

HOWARD'S Octal-type base keeps out all moisture and dire, in
spite of contraction and expansion caused by heat and cold, by
means of a gasket seated on a scaling ring. Designed for radio
tubes, crystal holders, transformers, electrolytic condensers, and
practically all types of plug-in equipment, this base is made in
natural or black Bakelite and has molded-in pins. Write today
to HOWARD for priucs.
BUY WAR BONDS «

OWARD MANUFACTURING CORP

COUNCIL BLUFFS, IOWA

INAL LUG ’
Take 0““““" TERNL\ KE THIS..* éﬁ

d
it to the Boar

And in a jiffy you have

a good, firm Turret Terminal

It’s as simple as that with these heavily silver
plated C.T.C. Turret Terminal Lugs. Quick
soldering, too. Sufficient metal is used to give
them strength but there’s no surplus metal to
draw heat and increase soldering time.

C. T. C. Turret Terminal Lugs are stocked to
meet a wide range of board thicknesses. Order
them from

CAMBRIDGE 74mmwmc CORPORATION

443 CONCORD AVENUE CAMBRIDGE 38, MASSACHUSETTS
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more difficult. if not impossible. Although
such operation is not a factor at the
present time, it would be unwise to set
standards which would mitigate against
multiplex operation in the future,

Multipath Distortion % It has been claimed
that the distortion of Frequency Modula-
tion signals due to multipath transmission
would be reduced if the transmitter devia-
tion were decreased. This is doubtless
true. However, halving the frequency de-

| viation would not eliminate such dis-

tortion but would only reduce the num-
ber of localities in which distortion might
oceur.

Multipath distortion is not believed to
be an important factor in Frequency
Modulation broadcasting, since the num-
ber of listener complaints regarding such
distortion have been negligible. Moreover,
this situation is bound to improve when
high powered transmitters and more ade-
quate transmitter antennas are available
after the war.

In this connection it should be noted
that some FM broadecast transmitters
in the New York area are operating with
horizontal polarization and others with
vertical polarization. This makes it dif-
ficult to obtain satisfactory reception
from all New York City FM stations on
one stationary antenna in some locations.

Cooperation with Television * It may be argued
that the choice of the proper deviation
for Frequency Modulation broadcast
transmitters should be decided on its own
merits without regard to the problems
involved in the television sound channel.
However, it should be pointed out that
the advantages resulting from the use of a
140-ke. deviation in the television FM
sound channel will be obtained only if a
wide deviation is employed in Frequeney
Modulation broadcasting.

The principal argument for the use of a
‘$0-ke. deviation on the television sound
channel is that greater drift tolerances will
be permitted. This is obviously an im-
portant factor in the higher-frequeney
television channels. However, the advan-
tage of greater permissible drift will result
only if the television sound channel cir-
cuits have wide frequency bands.

It has been assumed that the television
sound channel would also be used for FM
broadeast transmission. If the frequency
deviation in FM broadcast transmitters is
reduced to 40 or 30 ke., the sound channel
circuits must be correspondingly reduced
in width in combination television and FM
broadcast receivers. Thus the drift prob-
lem becomes worse rather than better.
On the other hand, if 200-ke. channels
are employved in FM broadcasting, the
combination receivers will of necessity
employ broad-band ecircuits and the de-
sirable increased tolerances with respect
to drift in the television sound channel
using a 40-ke. deviation will be realized.

FM axp TELEVISION



The Best
Show

On the Air
Saturday

ENTIRE BLUE NETWORK

Conor 2o {oasr~ 181 Stations

¥ X =
RAYTHEON MANUFACTURING COMPANY
Waltham and Newton, Massachusetts
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OUT IN FRONT®

Whether it’s the philharmonic, oratory, news,

public address, sportscast or commercial, the

quality of the program that goes through de-
pends first on the microphone OUT IN FRONT!

——< n

>

. g \
§
D5 DYNAMIC~An ideal microphone for
general use, due to its versatility ond
dependability. Microphone contour and
diophrogm protective grille designed to
minimize wind noise and sound field dis-

tortion. Recommended for close talking
as well as disYont sound source pick-up.

D9A UNIDIRECTIONAL"DYNAMIC A
pressure-velocity combind¥ion micro-
phone, will pick-up from fron¥ignly]
broad frequency response and high oU¥
put, should fill the majority of require
ments. Especially recommended for indoor
vse due to feed-back reduction and elim-
ination of extraneous pick-up

Write for Comprehensive Technical Bulletins m on these and other American Microphones.

A

v

There it stands, unattended,
with the whole show going
on. It just has to be depend-
able. It just has to have
full range for the job.

ID3NDYNAMICRccommended for those

S microphone applications where high

fidelity” (uniform response from 50 1o
W0,000 cps) is of prime importance. At
tention to detail in design and construc
tion of each microphone insures stable
operation and optimum performance for
all types of oudio pick-up

il

MICROPHONE CO.

1915 So.Western Avenue, Los Angeles 7, California
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poes THis HARVEY “AMPLI-STRIP”
Fit Juto Youn Picture?

It does if you need thoroughly dependable
I-F and AUDIO Amplification. The HARVEY
“AMPLI-STRIP” was designed and developed to
provide a compact, convenient and practical
Audio and I-F Amplifier. Custom-made to meet
your electrical characteristics. This tested and
proved “AMPLI-STRIP” will meet your most ex-
acting performance standards.

The "AMPLI-STRIP” provides an excel-

HARVEY

lent example of how the knowledge and expe-
rience gained by HARVEY through years of spe-
cialization in the radio-electronic field results in
practical, efficient, reliable apparatus,

Why not let HARVEY of Cambridge help you
to bring to a successful solution any of the
present or projected radio-electronic problems
that may be troubling you? Just get
in touch with

HARVEY RADIO LABORATORIES, INC.

443 CONCORD AVENUE

HARVEY
UHX-25

A 25-Watt
General Purpose
Radio Telephone

Transmitter

Available for operation between 1.5 M.C, and 30 M.C.

e CAMBRIDGE 38, MASS.

New HARVEY
206 PA REGULATED
POWER SUPPLY
for Laboratory
D. C. Source—

RANGE 500
to 1000 VOLTS

~ 500t0 700 at 1/, ampere
70010 1000 ot .2 ampere



PRECISION AT

2,000,000 B VOLTS

y o ’“;;4 E ARE not going to tell you
\g TS‘“@ here why this tube was made,
qeea@ what it does, or what it is for. The

\ important thing about it to you as a
user of radio oscillator, amplifier and
rectifier tubes for communications or induction heating
is that it represents the toughest assignment ever handed
the electronic tube industry, and that of all tube makers
only Machlett perfected the techniques that made the

tube possible.

The tube is sealed-off, vacuum-tight, and operates at
2,000,000 volts, direct current. These and other difficult
conditions were essential to assure high and constant
power, reduction of heat, and precise focusing of the
electron beam.

Electrical and mechanical problems presented by the
tube were so severe that some scientists doubted they
could be solved, but Machlett, drawing upon its long
experience, met every requirement in a little over two
years.

This is significant to you because every electronic tube,
whether it produces X-rays, or radio waves, or is a
rectifier, depends for its success in your service upon
correct design, proper vacuum, adequate insulation, and
precision-made parts, to assure precise control of the
electrons that make any such tube function.

The perfection of this 2,000,000-volt direct-current tube
is the best proof we can offer of the value of the Machlett
skills that go into the design and manufacture of every
tube bearing our name . . . Machlett Laboratories, Inc.,
Springdale, Connecticut.

GACHLET®

APPL RADIO ITS 46 YEARS
OF AY TUBE EXPERIENCE
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GYROSCOPICS -

How manv Klvstrons are there?

OMPARED with the early Klystrons
C which Sperty first developed some
years agv, the more recent forms repre-
sent dramatic improvements in both
size and performance.

And this is only the beginning!

Information on the newer types is
presently restricted to those qualified
under Military regulations.

But Sperry Klystrons are in usc on
many battle fronts, and in many ap-
plications . ..

Thereare simall Klystrons.and large
ones ... low-powered ones and hngh-
powered ones. There are Klystrons
which generate, amplify, and mulu-
ply. Where required, frequency sta-
bility ¢better than that required for

broadcast purposes) isreadily applied
b'\r' CU“\'C“[i("lllI means.

Klystrons are easilv modulated for
new and all conventional purposes.
And, by means of a single knob. they
can be tuned continuously over a wide
band, or the operator can snap-tunc
them to previously sclected bands.

Write us for further information.

Sperry (}\'mscopc (Iompanv

GREAT NECK, . Y.

68

ELECTRONICS

RADAR AUTOMATILC

COMPUTATION -

INC. /

DIVISION OF THE SPERRY CORPORATION

SERYO - MECHANISMS
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BACK ISSUES

CONTAINING IMPORTANT DATA
YOU SHOULD HAVE IN YOUR FILES

JANUARY, 1941;

Connecticut Police FM system

FM reception in New York City area
Circuit data on Zenith FM sets

G. H. Browning's FM Handbook, Part 3
Circuit data on Scott FM sets

MARCH, 1941:

Stromberg-Carlson Model 535 FM set
FM stations as of February 1, 1941
AT&T lines for FM programs

Police FM in Nebraska

RCA FM transmitters

Details of 50-kw. station W1XOJ

G. H. Browning's FM Handbook, Part 4
Circuit data on G.E. FM sets

APRIL, 1941:

FM in Cleveland schools

Details of Mt. Washington FM transmitter
Review of the status of FM broadcasting
Stromberg-Carlson speaker developments
Motorola FM police equipment

G.E. FM station monitor

MAY, 1941:

Link FM installations for public utilities
Review of FM receivers (all manufacturers)
W.E. level-governing amplifier

FM for Boston harbor traffic control

JUNE, 1941:

G.E. storage-battery portable

RCA studio equipment

REL transmitters, % to 50 kw.

Link FM mobile equipment, Part 1

G. H. Browning’s FM Handbook, Part 5

G.R. twin-T impedance measuring circuit,
Part 1

JULY, 1941:

Philco's television progress

Link FM mobile equipment, Part 2

FM engineering considerations, Part 1

Circuit data on Pilot FM sets

G.R. twin-T impedance measuring circuit,
Part 1

6 Issues listed above
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POSTWAR STANDARDS

(CONTINUED FROM PAGE 33)

cult to control than the frequency range.”

It costs money to build receivers that
have wide-range response and freedom
from distortion. They can’t be bought for
$60. But the pleasure of listening with a
fine receiver to an FM station operating
at full fidelity is certain to confirm Mr.
Ready's conclusion that: ** You will hardly
believe how good such reproduction can
be until you try it.”

*“As for noise-free reception,” the
author of the pamphlet continues, *in
actual field tests in downtown districts
of New York City, it can be demonstrated
that reception on an average price FM

formerly F.M Rapio-ELEcTRONICS

y 010: MICROPHONES \%ﬁ

VOICE CORPORATION + n:w SOUTN BEND AVENUE « SOUTH BEND 24, INDIANA

iﬂl‘ N ';,.“ S. A, Cables: Ariab

set (about $60). operating on a self-con-
tained antenna, is noisier than a $16.50
AM receiver requiring no antenna. In
order to have the FM receiver equal the
performance of the low-priced AM re-
ceiver with respect to noise elimination,
it is necessary to install a doublet antenna
system on the roof and to carry the signal
down to the receiver by special wires.
The installation of an antenna plus a good
average FM receiver will therefore total
over $75. Thus it is seen that in order to
obtain the performance now possible on
a $16.50 AM receiver, one must spend
about $50 more to secure comparable FM
reception, since in even a very cheap AM
set a special antenna is not needed.”
(CONTINUED ON PAGE 70)
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IMPORTANT ARTICLES

For January and February Issues

FM HANDBOOK

BY RENE HEMMES

A series of articles to be published later in book form, under the title
"FM Handbook," will start in the January issve. It will cover both the
elementary and advanced aspects of FM theory, the design of FM
transmitters and receivers, measurements, tests and servicing, antennas,
and special installations and applications.

FUNCTIONAL DESIGNS FOR
HOME RADIO INSTALLATIONS

BY MILTON B. SLEEPER

This series, starting in February, will present the first fundamental improve-
ments in home radio since sets were first admitted to American living
rooms. Walter Buehr, whose work appears in House & Garden and
other foremost publications, has been engaged to provide the drawings
of floor plans and design details. Under preparation for many months,
this series of articles, combining the best engineering, architectural, and
decorative thought, will unquestionably have a profound influence of
postwar radio set design—particularly because it points the way to the
elimination of the furniture problem.
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POSTWAR STANDARDS

(CONTINUED FROM PAGE 69)

This is interesting, not because it is
even related to facts, but because it shows
how much misinformation has been ac-
cepted by engineers.

In the first place, no *“‘good average
FM-AM receiver” has ever been offered
at a retail price of $60. Pilot Radio and
Freed-Eiscmann table models were priced
at about $125. While public preference
strongly favored the more expensive con-
sole phonograph combinations, either of
these sets, using a foot of wire for an
antenna, could deliver noise-free FM re-
ception of such superior tone quality as
to make a $16.50 AM set sound like the
squawking of a back-fence string tele-
phone.

The only prewar set offered at $60 ca-
pable of FM-AM reception employed an
FM circuit without a limiter and was,
therefore, incapable of suppressing noise.
Its performance was, in fact, only compa-
rable to a cheap AM model. It was not a
good FM receiver, nor an average one,
and, in the opinion of engineers familiar
with FM circuits, it was not a real FM
set at all.

The next statement, presented as a fact,
concerns multi-path distortion. Here it
is: “In addition to the fact that the

| points of so-called superiority have no

practical value to the general public, FM
has one serious defect for which there is
no solution at the present time. In the

| March, 1944 issue of QST, an article was

published called ‘“FM Distortion in
Mountainous Terrain.” The sad experience
of an FM receiver owner is outlined. It

| shows that there are areas around Ashe-

ville N. C., where it is not possible to get

| satisfactory FM reception. Distortion of

the FM signals in these locations is im-
possible to eliminate, even with special
antenna systems. It should be noted that
the skyscrapers of New York City simu-
late, on a small scale, the mountainous
conditions of Asheville. This same dis-

| tortion will be experienced in all large

cities where tall buildings exist. AM
broadcasting in the standard band does
not suffer from this serious defect.”

Let’s look into this conclusion, offered
as a fact. The QST article concerned re-
ception from Gordon Gray’s station
WMIT, on Clingman’s Peak. This trans-
mitter was under construction at the time
of ’earl Harbor, and work was stopped
before the 50-kw. equipment could be
installed. Consequently, it has been op-
erated with about 1 kw. fed into a tem-
porary antenna. How, then, could satis-
factory reception be expected in Asheville?
To anyone knowing the circumstances,
the tests reported in QST merely confirm
the classic statement that if signals can’t
reach a certain point, it’s no use to try to
build a receiver to pick them up there!

As for distortion “in all large cities

(CONTINUED ON PAGE T1)
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POSTWAR STANDARDS

(CONTINUED FROM PAGE 70)

where tall buildings exist,” one might ask:
“When will it begin?’’ The only reports
of multi-path distortion ever reported to
this office have come from New Jersey and
Long Island. In each case, because the
reports were too vague to be conclusive
evidence, we wrote for specific informa-
tion, but no replies were ever received.
Experience we have gathered during the
past four years shows definitely that FM
reception in both urban and rural areas,
even where reception comes from stations
not yet operating at their full authorized
power, is far more dependable and consist-
ent night and day the year around than
AM. Even in New York City, the distri-
bution of FM signals is more complete
than that of AM signals. This is not an
expression of opinion, but of experience
which anyone can confirm who wants to
find out for himself. It is true in Chicago,
also, and in other cities such as Phila-
delphia and Boston. And it holds good in
the Green Mountains, the White Moun-
tains, and the Berkshires of New England
where Yankee Network’s Paxton and
Mount Washington stations, operating at
their rated power, are giving noise-free,
high quality FM reception to listeners who

cannot get decent signals on any type of |

receiver from any AM station.

But to return to the pamphlet. It con-
tinues: ‘It might be instructive to note
that several years ago the British turned
down FM. They stated that FM is not
suitable for their Country. This decision
by Great Britain is doubly significant
because they have been pioneers in high
frequency broadcasting and television.”

That statement is both false and mis-
leading. Neither radio listeners nor the
radio industry of Great Britain ‘““turned
down FM” several years ago. It is true
that several British engineers made in-
quiries about FM in the United States,
and attended a demonstration of reception
from Alpine, but England was at war
then. It would have been as impossible to
erect FM broadcast stations or to produce
receivers then, or since that time, in
England, as in the United States after we
entered the war.

Certainly the radio engineers in the
British Army are getting first hand knowl-
edge of our military FM equipment, both
at the front lines and at communications
headquarters in England. It is unlikely
that they do not know that a large part
of our message traffic between England
and the Continent is being handled by
FM networks,

Further evidence of their lively interest
in Frequency Modulation comes to light
in the subscription files of FM anp TELE-
visioN. The list is headed by the War
Office, the Ministry of Supply, the Royal
Aircraft Establishment, the Patent Office
Library, and on down through the list of

(CONTINUED ON PAGE 72)

RADIO SPEAKERS
ﬁa all c%ﬁﬁca/a’om

Recently expanded production facilities
combined with complete engineering ‘‘know-
how" enable Consolidated Radio Products
Co. to supply the finest radio speakers
available: Speakers can be furnished in the
following ranges:

Dynamic Speakers from 2 inches to 18 inches

Permanent Magaet Speakers from 2 inches to 18 inches

: g)mu'l"’a
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TRANSFORMERS

Consolidated Radio is also a nationally
known manufacturer of small and medium
transformers including Pulse Transformers,
Solenoid and Search Coils.

Engineering service is available to design

transformers and speakers for special appli-

cations, or to your specifications.
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TECHNICAL
NOTES

Excerpts from New Home Study

Lessons Being Prepared under the

Direction of the CREI Director
of Engineering Texts

CIRCUIT
EQUIVALENTS

CREI has just published a new
article on Circuit Equivalents, This
particular section deals with an-
other practical example of two cir-
cuits equivalent to one another, The
example is that of the low frequency
compensation for a video amplifier
stage.

These articles on Circuit Equiva-
lents are published in the CREL
NEWS for the purpose of acquaint-
ing engineers with methods of an-
alvzing and utilizing networks that
occur in the communication art. It
is hoped that this series of articles
dealing with a subject that is not
specifically covered in the ordinary
texthook will be of interest and
value to all radio engineers. Further
examples of equivalent circuits will
appear in forthcoming issues of the

CREI NEWS

This publication is issued monthly
by the Capitol Radio Engineering
Institute, and is free for the asking.
Merely write and ask for the Jan-
uary issue of the CRET NEWS and
vour name will be placed on the
mailing list to receive it regularly.
In doing so you will incur no obli-
gation whatsoever,

*x Kk K

The subject of “Circuit Equiva-
lents” is but one of many that are
being constantly revised and
added 1o CREIL lessons by A.
Preisman, Director of Engincer-
ing Texts, under the personal
supervision of CREI President,
E. H. Rietzke. CRE1l home study
courses are of college calibre for
the professional engineer and
technician who recognizes CREI
training as a proved program for
personal advancement in the field
of Radio-Electronies. Complete
details of the home study courses
sent on request,

Ask for 36-page booklot

CAPITOL RADIO

ENGINEERING INSTITUTE
E. H. RIETZKE, President
Home Study Courses in Practical Radio-
Electronics Ei ing for Professional
Self-Improvement
Dept. F-12, 3224—16th St., N.W.
WASHINGTON 10, D. C.
Contractors to the U. S. Navy — U. S, Coant

Guard — Canadian Broadcasting Corp. — Pro-
ducers of Well-trained Technical Radiomea

for Industry
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(CONTINUED FROM PAGE T1)

radio manufacturers. South Africa, India.
Australia, and New Zealand are also well
represented. Dr. Augustin Frigon, gencral
manager of the Canadian Broadcasting
Corporation, announced last October that
over 60 applications for FM stations had
been filed there, and that public demon-
strations of FM have started already.
The final paragraphs of the pamphlet
in question present this conclusion: “By
this promotion, it is hoped that FM’s so-
called super qualities can be promoted to
such an extent that the publie will pay
$60 for an FM receiver instead of $10 for
an AM receiver. But the sad part of this
situation, as far as the general public
is concerned, is that for $60 its enter-
tainment at its possible best will be no
different than what it could buy with an
ADM receiver at one-sixth the price. . . .

“To the promoters of FM, the challenge -

is to produce radio receivers which will
receive FM and AM broadecasting in
places like New York City and in subur-
ban areas a distance of 30 miles from
large centers of population without the
use of extra antenna systems, These sets
must sell at a profit at $29.95 (about the
average price of AM sets) und give a
service performance at least equal to
AM sets selling for $16.50 which do not
require auxiliary antenna systems. At the
present state of development of the radio
enginecring art, this is not possible.”

Right there, our pamphleteer has come
upon a matter of policy which will deter-
mine the future radio broadcasting and
manufacturing industry, for better or for
worse. That is the question as to whether
the trend in the quality of postwar trans-
mission and reception should be toward
higher or lower standards.

To see this problem clearly, let us con-
sider first another, parallel industry
the business of manufacturing and selling
automobiles.

Over a period of years, Ford, Chevrolet,
and Plymouth have established the prices
and designs of cars in the lowest, and
most popular, price bracket. In planning
their yearly models, these companies had
the choice of maintaining the price level
and adding new features of comfort and
performance, or of secking ways to lower
prices again and again while maintaining
the basic function of providing transpor-
tation.

We know that hundreds of thousands of
people cannot, and do not, pay more than
$300, or less, for their automobiles. Fur-
thermore, a chassis, equipped with wheels.
steering gear, an engine, and some kind of
a body could be produced to sell new at
$300. Why, then, do we not have these
really cheap cars?

The reason is simple. 'The manufacturers
know that there is more value in a second-
hand ecar originally built to sell for $750

(CONTINUED ON PAGE 73)

WINCHARGER

TOWERS
rorSTATE POLICEravio
woF M SYSTEMS

For their outstanding Radio
Communication System, the
New Jersey State Police use
Wincharger Towers exclu-
sively as supports for F-M
Antennas. They and hun.
dreds of other stations in
all types of broadcasting
know that they depend on
Wincharger for ---

‘W % Strong, Clear Signals
% Low Initial Cost

% Pleasing Appearance
¥ Low Mainlenance

Immediate deliveries on suit-
able priorities. Write or wire
for full information.

I\

"y;:"*kk BONDS

3 wcmv

\ ,-&

”-_--\
ANTENNA TOWERS
and VERTICAL RADIATDRS
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POSTWAR STANDARDS

(CONTINUED FROM PAGE.T2)

than in a new car priced at $300. To make
this greater value available to families
of limited means, they have set up their
sales plan to move second-hand cars in
order to stimulate the buying of new
models on a trade-in basis. A major by-
product of this setup is the large and
profitable second-hand business of the
automobile dealers.

What course did radio manufacturers
pursue to meet the new conditions which
prevailed after the record-volume year of
1929? Their thinking is generally repre-
sented by the acceptance, expressed in the
quotation above, of $16.50 as a reasonable
price for an AM radio set. And it may be
that $29.95 will be established as the
level to which FM-AM sets should be
brought down.

Certainly there was no evidence of con-
viction to the contrary in the radio in-
dustry, prior to 1941. But in that year,
there was enough FM broadcasting to
support FM-AM set sales in several large
trading centers. Most of those new models
were priced at $350. Others ranged up to
$1,000. All of them sold faster than the
manufacturers could turn them out from
that time until the war stopped all pro-
duction in 1942. Why? Because really
fine sets combining FM and AM reception
gave the purchasers a chance to compare
the best, but very limited, quality of AM
reception with the realism of program
reproduction made possible by the fidelity
of FM broadcasting plus receivers of
corresponding characteristics.

That was a new, fresh start for those
manufacturers who had the foresight and
aggressiveness to go into FM-AM set pro-
duction, and they, their jobbers, and
their dealers profited by giving the public

rThe Presto Model “K” is an unusual electronic device!
It is a portable sound recorder, record player, and
public address system complete in one carrying case.

such value in radio entertainment as was Exceptionally light and compact, it is ideally suited to
never heard in American homes before! the needs of sales training and industrial schools, teachers

What will the manufacturers do next? of speech, music and dramatics, as well as professionals
Will they apply to postwar radio the who require an instrument that can be carried easily and
philosophy of inadequacy, reducing prof- set up for operation in a few minutes’ time.
its all down the line by making a still
larger number of even cheaper sets, to TURNER Microphones are standard equipment
the further detriment of service to radio with Presto Model “K*’ Recorders
listeners?

Or will a new philosophy of improve- TURNER Applications in electronic communi-
ment be established, so that the perform- cations give outstanding performance on every
ance of any set will be compared not to front. On land, on sea and in the air. In war and
models priced at $16.50, but to those in peace, Turner Microphones deliver crystal
which are designed to give the full realism clear reproduction under all climatic and acoustic
of reproduction which can be obtained conditions.

from FM broadcasting?

The difference in the sales and promo-
tion planning between these two philoso-
phies can be summed up in this way. The
former is summarized by the sales ap-
proach: *“It’s time to buy a new radio
because they are still cheaper now.” The
latter, by the line of attack: VIt’s time
to trade in your old radio because you
can get a better one now.”

One is as limited as the thinking of the

(CONCLUDED ON PAGE 74)
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POSTWAR STANDARDS

(CONTINUED FROM PAGE 73)

STANDARD

man who wrote the pamphlet quoted
here. The other is geared to thinking in
terms of public service by which industry,
labor, and distribution can contribute ]
most effectively to the postwar recovery
in our United States. In such an effort,
product development and design calls for
forward-looking engineering that is honest
and sincere. There is no place for small-
minded men who seek to impose their |

Becauvuse we are
specialists . . . because
we concentrate all our
research engineering
and production skill on
meeting difficult coil
requirements . . . we
have achieved a de-
gree of Proficiency that
commands your inves-
tigation. Our engineer-
ing staff is available
for consultation with-
out obligation.

WE INVITE YOUR

INQUIRIES

STANDARD
WINDING CO.

44-62 Johnes Street
NEWBURGH, NEW YORK
NEW YORK OFFICE: 53 PARK PLACE

REctor 2-5334
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own intellectual limitations upon others.

PLANS FOR RAILROAD RADIO

(CONTINUED FROM PAGE 23)

travels on the railroad. Men and wonien
and now even children have come to know
that radio is an absolute essential of
safety on airplanes. No one would think
of boarding an airliner that lacked radio
equipment.

When the time comes that radio equip-
ment is available, public demand for. this
added factor of saféty will quickly break
down all barriers against its use by the
railroads. In fact, to meet the pressure
of competition from air lines, busses, and
automobiles, the roads will find it neces-
sary to feature the use of radio both as
a new measure of safety and of speed by
which running time will be reduced and
delays will be avoided.

Summary of Services * Plans formulated by
the Railroad Radio Communications
Services Committee of RTPB Panel 18,
and submitted to the FCC have been
divided into 8 classes. These are:

1. End-to-End Train Communication
(two-way) ‘
A. Train communication from end-to-
end whether in motion, standing, or

Available
Pt m'.:);.,;.‘ in 1000 to 10,000 g D'i;
B. Communication between train and 163 es for mounting

the conductor, flagman, or other em-
ployce on the ground.

C. Communication from one train to
another train approaching, passing, or
departing from another.

2. Fixed Point and Train Communication

. Emergency Service (two-way) !

(two-way)

A. Yard operations.

BB. Terminal operations.

C. Communications to trains en route,
and to dispatchers.

D. Radio on work equipment used for |
emergencies. This includes derricks,
snowplows, and fire fighting equip-
ment,

A. Bridging gaps during wire-line fail-
ures.

. Remote Control (two-way)

operation from a fixed point.

A. Supervision and control of train l
(CONCLUDED ON PAGE 75) -

@ Aerovox molded-in-bakelite mica ca-
pacitors are available in voltage ratings
up to 10,000. Also in widest choice of
mountings, terminals, meter-mounting
brackets, with ceramic-mounting washers,
etc. Intended for heavy-duty service such
asin low-power transmitters, buffer stages,
laboratory assemblies, power amplifiers,

continuous-service electronic equipment,
etc.

o of augmented

Greater bulk becaus safely

dislectric mc'ov:::.
-magn
"G:':." Nl::cvy terminals for mil
:(. and contact nsim;x
1455 series in 1000 to o
with meter bracke

v.D.C.tesl.
(illus~-

tost. Slip-!hrougt;hht::‘md.d hotes @nd

bakelite stand-

screws. Brown (y.“ow)

ard. Alse avaoilable in low-loss
XM bakelite.

Units con be sealed for immersion. Also
h:ci-mohd tor stability.

10% standard tolerance. 5%
2% on special order.

3% or

® See Our Jobber . . .

Consult him regarding your capacitor re-
quirements. Ask for latest catalog. Or write
us direct.

. " INDIVIDUALLY TESTED

AEROVOX CORP., NEW BEDFORD, MASS., U. S. A.
In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.
Exportz13 E.40 S New York 16, N.Y.- Cable: ‘ARLAB’
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Available from
local dealers or
by writing fac-
tory direct.

UNIVERSAL
STROBOSCOPE

This handy phonograph turntable speed indicator,
complete with instructive folder, is now available
gratis to all phonograph and recorder owners
through their local dealers ond jobbers. As a
recorder aid the Universal Stroboscope will assist
in maintaining pre-war quality of recording and
reproducing equipment in true pitch and tempo.
Universal Microphone Co., pioneer manufacturers
of microphones and home recording components
as well as Professional Recording Studio Equip-
ment, takes this means of rendering a service to
the owners of phonograph and recording equip-
ment, After victory is ours — dealer shelves will
again stock the many new Universal recording
components you have been waiting for,

>  UNIVERSAL
MICROPHONE CO.

INGLEWOOD, CALIFORNIA

MASTS

AND

TOWERS

Catalog will be sent to
engineers and execu-
tives writing on their
business letterhead.

Address Dept. AF

HARCO

STEEL
CONSTRUCTION CO.

Elizabeth 4, N. J.

PLANS FOR RAILROAD RADIO

(CONTINUED FROM PAGE 74)
. Radar

A. For craft on inland waters employed
for railroad service, particularly under
fog conditions.

(3

6. Ship-to-Shore (two-way)
A. Harbor craft service (short range).
B. Inland waterways and Great Lakes
service (long range).
C. Direction finding.

7. Miscellaneous
A. Device for warning wayside employ-
ees of approach of trains.
B. Communication between installa-
tion and maintenance forces.

8. Research
A. Micro-wave development for various
railroad communications purposes.

Analysis of Service Requirements » Experi-
ments and test operations have been car-
ried out during 1945 to an extent that
definite data as to frequencies, apparatus
requirements, and methods of use have
been worked out for each type of railroad
service. Complete details will be pre-
sented in Part 2 of this paper.

Eprron’s Notg: Part 2 will appear in an
early issue of M axp TELEvVISION.

SYNCHRONOUS FM SATELLITE
(CONTINUED FROM PAGE 21)

Proper placement of the boosters in a
pattern relative to the less densely popu-
lated areas should result in fewer potential

| cases of interference. For example, the
| area served by the booster just described

was estimated at 16 square miles. In an

| area of this size, it is conceivable that

thirty-five to fifty thousand people could
reside. If such a city happened to be
situated in a valley surrounded by hills,
and with, let us say, 1,000 microvolts
average outside or above the shadow and
50 microvolts in the shadow, it would be
comparatively easy to locate the pick-up
on one side of a hill and the transmitter
600 to 1,000 ft. on the other side. The
signal from the transmitting antenna
would be beamed over the city below.
In this instance the degraded service area
in relation to the coverage would be very
small, and therein lies one of the most
important advantages of this system.
There is no reason why the technique
of suppressing the satellite carrier from
the receiver input could not be improved,

and this would result directly in utilizing |

more power in the satellite, if necessary.
This could be accomplished by greater
separation between the booster and the
pick-up antenna or with improved an-
tenna design. The proper adjustment of

power could be made to fit the service to |

| each specific need.
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TC YOUR

PROCUREMENT PROBLEMS

. MAY LIE
'BETWEEN
~ THESE

COVERS!

Send for
this

FREE
800 Page
Buying Gulde

Avallable solely to
authorized purchas-
Ing agents and en-
gineers who write
to us on company
letterhead. Address

OVER
10,000 ITEMS
IN STOCK!

FAST DELIVERY

Assured on Priority

RADIO PARTS
RADIO TUBES

and Box FD.

*
INDUSTRIAL
ELECTRONIC VD
EQUIPMENT 7-1840

SUN RADIO

& ELECTRONICS CO.

212 Fulton Street. New York 7, N. Y.

Wanted
ENGINEERS

Radio
* Electrical
Electronic
* Mechanical
Metallurgical
* Factory Planning
Materials Handling
Manufacturing Planning
Work in connection with the manufacture of o
wide variety of new and advanced types of

communications equipment and special elec-
tronic products.

Apply (or wr'te), giving
full qualifications, to:

R.L.D., EMPLOYMENT DEPT.

Western Electric Co.

100 CENTRAL AV., KEARNY, N. J.
* Also: C.AL

Locust Street, Haverhill, Mass.
-

Applicants must comply with WMC regulations
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Continual research in chemistry, metallurgy and effects of
various atmospheres on different plating finishes assures you

that your Hammarlund variable capacitor will stay on the job.

HAMMARLUND

THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST N.Y. C.

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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As the New Year begins to unfold, we borrow
one moment from our unceasing wartime exer-
tions to lift our eyes to the future.

All of R. E. L. pioneering efforts—the accumu-
lation of years of invaluable, hard-earned experi-
ence—have been pointed toward a goal, which can
only be attained when the combined energies of
the armed forces and industry have achieved the
final peace.

YES, FM, COAST TO COAST...

This is our goal, and ahead of us we glimpse )
its fulfillment. We see the realization of our ex- '
tensive plans for the commercial manufacture of
FM equipment—the construction of an immense BUY MORE
chain of FM stations, from New York to San WAR BONDS
Francisco, by an army of men who having fought
bravely now build bravely toward 2 new and

better era.
Sales Representatives
Michigan Mid West Pucific Coast
M. N. Duffy & Co., Inc. REL Equipment Sales, Inc. N. B. Neeley
2010 Grand River Ave,, W. 612 N. Michigan Blvd. 5334 Hollywood Blvd.
Detroit, Mich. Chicago, Ill. Hollywood, Calif.

PIONEER MANUFACTURERS OF FM TRANSMITTERS EMPLOYING ARMSTRONG PHASE-SHIFT MODULATION



Zink W Preferred FM

lST CHOICE

POLICE, FIRE, FORESTRY,

» RAILWAY «

PUBLIC UTILITY,
GOVERNMENT and OTHER
EMERGENCY SERVICES

Link FM radio communication systems
are a practical and economical answer for
railway installations. Tests over a long
period of time have demonstrated their
many advantages and indicated their

many applications. Link advanced engi-

neering is prepared now to give the

railroads:

1. Radio communication with the same
degree of safety and reliability of oper-
ation that is demanded of other rail-
way equipment.

2. All warning and emergency signals in-
stantly transmitted to train crews.

3. Constant voice communication be-
tween dispatchers and train crew
members.

4. Intratrain voice communication be-
tween engine, passenger car or caboose.

5. Passenger communication service by
means of multi-channel carrier radio
of proven design.

Consult our Engineering Department on
your FM radio communication problems.

"v:w-a
CHelsea 2-1100 &li' 2

ENGINEER ° MANUFACTURER

“red M. Link

125 WEST 4740 STREET  »  NEW YORK 1L N. Y.

PREFERRED 44 RADIO
COMMUNICATION EQUIPMENT

EMPLOYING ARMSTRONG PHASE SHIFT MODULATION






