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Largest MYCALEX ______
Part N
Ever Molded ;

This cross section of a MYCALEX-to-metal molded component part was made for one
of the country’s leading manufacturers, and is the result of close cooperation between
the customer’s and our own engineering staffs. It exemplifies a new development in
the molding of MYCALEX 410 with metal to form a hermetic seal.

The objective was to take advantage of the low loss factor and other desirable
properties of MYCALEX 410 to produce a rugged bushing assembly in a single
molding operation.

A difficulty was presented by the extremely long and branched path which the
MYCALEX 410 had to follow. Total charge of MYCALEX 410 was 7 pounds, while the
metal weighed 6 pounds to make a total weight of 13 pounds.

The MYCALEX and metal were sealed into one closely-bonded integral part, held
to extremely close dimensional tolerances.

For more than 27 years MYCALEX has met and surpassed the most exacting needs
engineers have been able to devise from year to year. MYCALEX 410, together with
sIN CE '9)9 our highly perfected methods of molding it, is the greatest advancement in this high
frequency low loss insulation to date.

Our technical staff is ot your service. What is your problem in low loss insulation?

TOADE MARE GEC U & PAT OFFY

MYCALEX CORPORATION OF AMERICA

“"Owners of ‘/MYCALEX’ Patents’’

Plant and General Offices, CLIFTON, N. J Executive Offices, 30 ROCCKEFELLER PLAZA, NEW YORK 20, N.Y.



NEW

TRANSFORMERS

These new IF transformers are de-
signed to meet the highest standards
of performance in high frequency FM
and AM. All operate at 10.7 Mc,
making them ideal for the new FM
band. Iron core tuning is employed
and the tuning does not affect the
bandwidth of 100 Kc. for the IFN or
150 Kc. for the IFM.

The discriminator output is linear over
the full 150 Kec. output and remains

symmetrical regardless of the position of the tuning

cores.

Insulation is polystyrene for low losses. Mechanical

construction s

transformer is

AN

<}c> NATIONAL COMPAN

simple, compact and rugged. The
1% inches square and stands 3V

inches above the chassis.

Y, INC., MALDEN, MASS.
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The TRUTH About
TELEVISION

ITH the opening of Du Mont’s John Wanamaker

Studios in New York, Commercial Television
has become a full-fledged reality. It is fitting, there-
fore, that I thank my associates and friends in the
television and electronics fields for the help which
they have given us during the past fifteen years, from
the days of our earliest television pioneering.

Today, black and white television of magnificent
quality is a reality—infinitely better than prewar
television.

Clever propaganda has spread the notion that
there are two television camps: one for and one
against color. This is deliberate misrepresentation.
No one is opposed to color. For many years the
majority of the industry has been deep in television
color research.

But, after fifteen years of concentrated effort in this
field, to which I have dedicated my life, I must state
reluctantly, but unequivocally, that practical com-
mercial color television for the home is, in my
opinion, still in the far distant future.

The layman in his eagerness for Utopia may be
dazzled by color demonstrations, but the informed,
sincere scientist is not convinced by dramatically
staged and carefully controlled laboratory demon-
strations of any new art. It is a far cry from the
successful laboratory experiment to the practical,
useful product for the consumer.

Color is desirable but its importance has been
overemphasized. For instance, after 30 years of color
motion pictures, less than 6 percent of today’s
motion pictures are in color.

DR. ALLEN B. DU MONT, President
Allen B. Du Mont Laboratories, Inc.

Evidence of Du Mont’s unqualified faith in black
and white television and the commercial standards
established by the Federal Communications Com-
mission is manifested in our investments in research,
television stations, and in manufacturing facilities
for receiver and transmining equipment.

We believe that diligent research and exhaustive
field experimentation in the years to come will
add color television as a further refinement to an
already existing public service of unprecedented
value. Du Mont believes in the future of cclor tele-
vision and we will devote our efforts to develop this
refinement just as we have applied ourselves over
the years to the creation of superior black and white
television.

Practical color television for the public is not yet
in sight. Black and white television is ready to serve

the nation now!

NOTE: If you are interested in studying the numerous technical difficulties that must be viercome before color television
is ready for the public, please request a copy of our booklet, "The Truth About Color Television." Address: Dr. Allen I.

Du Mont, 2 Main Avenue. Passaic, N. ].

L3 RINT en B3 1

ALLEN B. DU MONT LABORATORIES, INC.,, GENERAL OFFICES AND PLANT, 2 MAIN AVENUE, PASSAIC, N. ].

TELEVISION STUDIOS AND STATION WABD, 515 MADISON AVENUE, NEW YORK 22,
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FM radio are adding greatly to
the huge vohime of bhusiness
from emergeney  and  mobile
urban and  highway rervices,
One of the most interesting new
kinds of installations were nule
in three cars which participated
in the 3)0-mile race at Indian-
apolis last month, T'wo cars,
driven by Fmil Andres and
Louis ‘Tomei, are shawn on this
month’s cover, Purpose was to
enable the pit to warn drivers of
bad ti=es and to provide other
safety mformation. Also, drivers
conld zdvise pit of need to stop
for repairs, Note helmets
with phones and moustache
mikes. Raytheon made installa-
P Ed,p.dbymmgg.m tions and furnished fived-point

service from laboratory truch
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Choose The Source

COMPLETE FACILITIES
pducd.
MANUFACTURING KNOW-HOW

At Chicago Transformer, facilities for every
step in transformer manufacture —from
production of coils, cores and mounting
parts thru final assembly —are combined
with plant-wide manufacturing know-how,
gained during C.T.'s years of experience
in the specialty transformer field.

Thus, in selecting a source for your
transformer components, consider
Chicago Transformer, an established
manufacturer in the Electronic Industry.

CHICAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION

3501 ADDISON STREET - CHICAGO, I8

1. CU1cAGO PARTS SHow
2. MBI
3. SETs IN THE NUDE

Registrations at the Chicago Parts
1 3 Show totalled 7.562, an all time high
for attendance at any event limited to
members of the radio trade. Exhibitors,
uniformly limited to small size booths,
filled the exhibition hall at Hotel Stevens
to capacity. and some companies were
unable to obtain space.

Asa trade event, it was an outstanding
success, and great ceredit is due the man-
agement staff for their skillful handling
of all details. Dealers, jobbers, and repre-
sentatives came from every state in the
Union to heg for more goods and new
items. And if orders could have been
accepted without reservation as to new
prices, the dollar-volume would have run
up to astronomical figures.

However, the shadow of copper and
steel shortages and OPA limitations lay
over the scene of activities. Competition
in radio components has always been so
keen that profit margins were never large,
but it is elear that quantity deliveries will
not get under way until the manufacturers
are allowed to make the relatively small
pereentage of profit that they carned
prewar.

There is a prevailing opinion outside the
industry that, because radio manufac-
turers returned millions of dollars to the
Government under renegotiation during
the latter part of the war, production
costs were reduced. Exaetly the opposite
was true. Costs rose enormously during
the war yvears, far beyond the added ele-
ment of expense of doing business with the
Army and Navy under emergeney condi-
tions. Prineipal contributing factor was
the decline in output per worker in all
lines of industry. This amounted to a de-
cline of 349 as compared to prewar out-
put, with average workers spending less
than 309% of their energy on their jobs,
aceording to a study made by 0. C. Cool,
director of the Labor Relations Institute,
New York City.

The apparent reduetion of costs, evi-
denced by refunds under renegotiation,
were due chiefly to the fact that pilot runs
were generally used as a basis for figuring
prices on subsequent large-quantity eon-
tracts. Thus, manufacturers protected
themselves against loss due to changes in
specifications, revisions of designs, and
delays which sometimes held up huge

(CONCLUDED ON PAGE 44)
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Security Council Chamber, United Nations, Hunter College, New York. Robert Glenn, Inc., Builder, N.Y.C.

... to the United Nations Security Council in session, whether by radio,
by television, or by newsreel, it is listening through the latest in audio facil-
ities. The entire system in the Security Council Chamber, which feeds all
services, is Langevin engineered, designed and manufactured, with the ex-

ception of the microphones which are Western Electric.

The Langevin Company

INCORPORATED

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

NEW YORK, 37 W. 65 St., 23 « SAN FRANCIS(O0,.1050; Howard 1., 3 LOS ANGELES, 1000 N. Seword St 38




ANDREW
DRY AIR
EQUIPMENT]

for
pressurizing
coaxial cable
lines

TYPE 1800
AUTOMATIC DEHYDRATOR

A compact, completely antomatic unit that pressurizes coaxial transmission lines
with clean, dry air. Starts and stops itself. Maintains steady pressure of 15 pounds.
A motor driven air compressor feeds air through one of two cylinders containing
a chemical drying agent where it gives up all moisture and emerges absolutely
clean and dry. Weighs 40 pounds; 14 inches wide, 14 inches high, 11 inches deep.
Power consumption, 210 watts, 320 watts during reactivation.

TYPE 720

PANEL MOUNTING

DRY AIR PUMP

Specially designed for use in equip-
ment requiring a small, built-in source

’ P of dry air. Only 2 inches in diameter,
., “ ., ) 6 inches long. Pressures as high as

Sl Ll ey of 30 pounds are casily generated. Piston
—— type compressor drives air through a

chemical drier. Pump supplies dry air
with only 7 to 10 relative humidity.
Additional silica gel refills available
at reasonable cost.
TYPE 876-B
Designed over the simple tire pump principle, this all-purpose
dry air pump has numerous applications. Qutput of cach stroke
is about 26 cubic inches of free air. Transparent lucite barrel
holds silica gel. Supplied complete with 7-foot length of hose.
Height 251 inches. Net weight 815 pounds.

Andrew Dry Air Equipment is used in a multitude
of other applications. Write for further information.

ANDREW co.

363 E. 75th ST,, CHICAGO 19, ILLINOIS

Pioreer Specialists in the Manufacture of a
Complete Line of Antenna Equipment
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SOUND EQUIPMENT —precisionized—mechamically and electronieally—for finer performance

To keep the original sound alive!

Today, the human ear should not be
able to distinguish a recorded program
from an original ‘live’ studio perform-
ance.

Why? Because all tell-tale rumble,
noise and ‘WOWS’ have been elimi-
nated from transcription turntable
performance.

How? By the advanced design and
solid construction of the new Unit 524
Fairchild Transcription Turntable.

We’ve removed its attractive access
panel so that you can study it carefully.
Let’s start with its construction: The
synchronous motor and drive are

-

spring-mounted and precision-aligned
in a single heavy casting at the bottom
of the cabinet to reduce rumble. The
hollow vertical drive shaft is equipped
with mechanical filters and a special
rubber coupling to reduce the trans-
mission of vibration. And the turntable,
with its sturdy shaft, is mounted in a
heavily-webbed aluminum panel at the
top of the cabinet to further reduce
vertical vibration.

What about ‘WOW?’? That’s reduced
to a minimum at either 33.3 or 78 rpm
by the famed Fairchild direct-from-
the-center, two-speed drive. Evenness

Unit 524
Transcription
Turntable

of speed is assured by a carefully cal-
culated loading of the drive mechanism
that keeps the motor pulling constantly,
by precision control of all alignments
that might cause intermittent grab and
release.

The Unit 524 Fairchild Transcrip-
tion Turntable is of broadcast height.
It is available with or without the Unit
542 Fairchild Lateral Dynamic Pickup,
illustrated below. Arrange to hear it.
Listen to it critically. Then let it keep
vour original sound alive! Address:
88-06 Van Wyck Boulevard, Jamaica 1,
New York.

SOUND
EQUIPMENT

CAMERAR AND INSTRUMENT CORPORATION

FOR IMPROVED
PERFORMANCE

> Earlier FAIRCHILD portable models
» -2 and many other types of recorder-play-
,*/‘f/ backs will give vastly improved per-

formance if equipped with an adapter
and an improved Fairchild Pickup and
= Cutterhead.

UNIT 542 UNIT 541 Write for complete information.

LATERAL DYNAMIC PICKUP MAGNETIC CUTTERHEAD

L )
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CREl Home Study Training Can Equip You to Step
Ahead of Competition and Gain the Confidence Born
of Knowledge

CREI technical home study training prepares you for the secure radio

jobs that pay good money for ability.

Yes, YOU can be ready to enjoy the security of an im-
portant technical position and take advantage of new
cateer opportunities . . . if you prepare yoursell now! Just OHf the Press!

Join the thousands of other ambitious radiomen who
have enrolled with CRIEN to assure themselves of secure,
good-paving jobs with a planned program of advance-
ment made possible by CRIZI home study training in
practica! Radio-Electronies Engincering. You can study
at home in yvour spare time develop your technical
ability increase your knowledge to keep pace with
important developiments now taking place in the industry.

WRITE FOR
FREE 36-PAGE
BOOKLET

By adding CREI training to your present radio experi-
ence you can safeguard your future and keep pace with
such new developments as UHEF. Circuits,  Cavity
Resonators, Pulse Genemtors, Wave Guaides, Klystrons
and Magnetrons. Are you equipped to handle them? CRE]
is equipped to help you by providing the technical baek-
ground that is required,

"Your Opportunity
in the New World
of Electronics”

Tells how CRE]
Courses can be
adapted to your

In our proved method of instruction you learn not only
how but why! Easy-to-read-and-understand lessons are
provided well in advance, and cach student has the bene-

fit of individual guidance and supervision from a trained
instructor. This is the basis of the CRE] method of train-
ing for which many thousands of professional radiomen
have enrolled during the past 19 years . and which has
resulted in large numbers of promations to more respon-
sible positions,

It costs vou nothing to read the interesting facts . . . to
learn how CREI can help you enjoy the security you want

. the better paying job that can he yours. Write for
particulars now! (CRIX( training for veterans is approved
under the (.1 Bill.)

CAPITOL RADIO ENGINEERING INSTITUTE

E. H. Rietzke, President

particular needs.

1f you have had profes-
sional or amateur radio
experience and want to
make more money, let
us prove to yon we
have something you
need to qualify for a
better radio job. Teo
help us intelligently an-

Dept. F-6, 16th and Park Road, N. W., Washington 10, D. C.

Branch Offices:
New York (7]: 170 Broadway

San Diego {1): 316 C Street

Chicago (2): 30 N. LaSalle Street
San Francisco (2): 760 Market Street

NS Membor: NATIONAL HOME STUDY COUNCIL; NATIONAL COUNCIL OF TECHNICAL SCHOOLS s

G.E.: Delivery of GLE, television receivers
has been prowmised from Bridgeport plant
in August or September. First model will
have 10-in. direct-view tube. Price will be
about $300. Broadeasters are being prom-
ised television transmitters and studio
eqnipment, built at Syracuse, early in
1947,

C. P. Clare: Hax appointed John E. Kindall
as sales representative for eastern Mis-
souri. His headguarters are at K-8 Elee-
trical Sales, 2004  Locust Street, St.
Lonis 8.

Resistors: New line of fixed and variable
resistors is being set up for parts jobbers
by Joseph J. Cerny’s new company. Re-
sistors,  Inc.. 2241 Indiana  Avenue,
Chicago 16.

Libby Glass: L. Durholt has been ap-
pointed sales engineer to develop sales of
bulbs and tubing for radio and television
applications. He will make his headquar-
ters Libby  Glass Company’s  Toledo
office.

Cleveland: Max G. Bauer has resigned as
editor of Radio and Electronic Jobber
News, and has returned to radio jobbing
under the company name Pioneer Radio
Supply  Corporation at 2115 Prospect
Ave., Cleveland.

RCA: Julius Haber has been named adver-
tising and sales promotion manager of
RCA Victor tube department. He has
been with RCA sinee 1923 and, prior to
this new assignment. handled special ad-
vertising and promotion in the publie rela-
tions department. His headquarters will
now be at Harrison, N. J.

Zenith: H. C. Bonfig. has been appointed
vice president and director of sales for
Zenith Radio Corporation. An old-timer
in the industry, he was the Zenith dis-
tributor in Kansas City from 1924 to
1927,

DuMont: At a recent publie showing of
postwar television receivers, DuMont
Laboratories displayed models whieh in-
cluded FM-AM broadeast reception and
antomatic phonographs. Al types were
designed for direct viewing. with 14-in.
and 20-in. tubes, Prices started at %600,

Seolt: Sales and shipping departiments of
Scott Radio  Laboratories  have been

CONCLUDED ON PAGE 54)

FM axp TeELEvIsION



SYLVANIA NEWS

CIRCUIT ENGINEERING EDITION

JUNE

Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

1946

More compact television receivers 1ill be
made possible by the T-3.

Much Smaller Sets Possible

Radieal reduetions in the size and
weight of many types of electronie
equipment are seen as a distinet pos-
sibility arising from Sylvania Elee-
trie’s development of the extremely
small T-3 tube. The T-3 is the eom-
mereial version of the peanut-sized
cleetronie tube of proximity fuze
fame.

Tiny as it is, the T-3 tube is ehar-

acterized by exeeptional ruggedness. |

It has a life of hundreds of hours,

and is ideally suited for operation |

at high frequeneies.
Savings in Space and Weight

The small size of the T-3 eontrib-
uted direetly to compaetness and
lightness in the design of radio and
television reeeivers and other types
of electronie equipment. Other fea-

|

RUGGED ELECTRONIC TUBE TINY ENOUGH
T0 REVOLUTIONIZE DESIGN OF RADIO
RECEIVERS AND OTHER EGUIPMENT

The T-3 tube is shown here
in its actual size.

Weight-saving features of the T-3 cill be

of special value in air-borne equipment.

tures of the tube make possible still
further reduetions in space and
weight.

Range of Applications

The design possibilities opened
by the T-3 are naturally of greatest
interest in the ease of portable and
air-borne equipment. However, its
potentialities are not limited to
these fields. Write Sylvania Electrie
Products Inc., Emporium, Pa.

Emporium, Pa.

Equipment for motor boats
and yachts can be made

smaller and lighter.

SYLVANIAY ELECTRIC

MAKERS OF RADIO TUBES;CATHODE RAY TUBES ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

June 1946—formerly FM, and FM Rapio ELECTRONICS
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Now...he Selecto-calts” the ONE car he wants
with FEDERALs “SELECTO-CALL'

«..the complete FM radio telephone system that
works like a private line

Likea private telephone, the receiver unit
of Federal’s new mobile communication
system remains silent until its “number”
is called...no matter how many radio
transmitters may be operating inthesame
area...even on the same frequency!

Thus, “‘Selecto - Call” now makes it pos-
sible to talk to any one car...or to all of
them...at the flick of a switch...with
blanket coverage for emergency service.

Employing a wholly new type of
squelch circuit, “‘Selecto-Call” eliminates
responses to unwanted signals and inter-
ference from adjacent channels. Batteries
and tubes actually “loaf”’ except when
their “number” is called...which means
longer life for the equipment and lower
operating costs.

Built to serve tomorrow’s communica-
tion needs,*Selecto-Call”is available now,
in one small, compact unit that plugs in
as simply as a desk drawer. Write for
complete information. Federal Telephone
and Radio Corporation, Newark 1, N. J.

—FPederal Fleplione and Radio (‘oz;ooralzatt

Export Distributor:

Newark 1, New Jersey

Internotional Stondard Electric Corporotion

10
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wovenns e e SOMething Better”
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MODEL “L”

better portable playback—compact, easy to carry, simple to set up.

The remarkably clear, wide range of reproduction—far superior

to what is ordinarily expected of a portable playback—makes it a favorite
with broadcasting stations and advertising agencies who demand top
performance in demonstrating recorded programs to prospective clients.
Model L plays 6 to 16" records, 78 or 33Y3 R.P.M,, on a 12” rim-
driven turntable. Standard equipment includes high quality 16” pickup

on a swivel mounting which folds into a case when not in use, four
stage amplifier, 8" loudspeaker with 20’ extension cable, and a Presto
Transcriptone semi-permanent playing needle. For use
on 110 volts AC only.

The complete equipment. in an attractive : - |
grey carrying case, weighs only 46 lbs. {

RECORDING CORPORATION
242 Waest 35th Street, New York 19, N. Y,
WALTER P. DOWNS, LTD., in Canada

WORLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT

June 1946—formerly FM, and F MiRADm ELEcTRONICS 1"
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This is the simple all-electronic modulation system
which uses only 10 receiving-type tubes. The heart of
this system is the G-E Phasitron. This tube, with its wide
phase shift, allows a frequency multiplication of only
432 to produce a + 75-kc swing at the output frequency.
Frequency conversions are unnecessary, thereby elimi-
nating spurious responses. Important, oo, is direct

single-crystal control—independent of modulation.

STUDIO AND STATION EQUIPMENT « TRANSMITTERS

GENERAL () ELECTRIC

160-E6-8914

FIRST AND GREATEST NAME IN ELECTRONICS




FM TRANSMITTER

Only 9 r-f circuits and 10 r-f tubes from crystal
to output frequency. Direct crystal control with
one crystal. Minimum number of components
and controls.

’.;", "“1.‘.‘1‘”‘* - i 1
g

Vertical chassis construction. Full-length front
and rear doors. Plenty of room to work in.

Your transmitter today—your exciter tomor-
row. Allows increase in power with no equip-
ment obsolescence. Simplified inter-unit con-
nections.

For information on this outstanding trans-
mitter and the complete line of G-E FM broad-
cast equipment, call your G-E broadcast sales
engineer, or write: Electronics Department,
General Electric Company, Syracuse 1, N. Y.

e it e SO

ANTENNAS +« ELECTRONIC TUBES - HOME RECEIVERS

FM-TELEVISION - AM




F-M 2- AND 3-WAY RADIOTELEPHONE

SAVES TIME AND MONEY FOR YOU!

Split-second communication between all personnei of your mainienance
department means greatly increased efficiency throughout your entire
system. No time is lost by repair crews waiting for instructions by tele-
phone, or in reporting back between jobs. Fewer Patrol cars and repair
cars are necessary when their efficiency is increased with Motorola
Radiotelephone. So the initial cost of the equipment is quickly balanced
by the savings in time and maintenance.

WHEN YOU DECIDE ON RADIOTELEPHONE—CHOOSE MOTOROLA!

Motorola dependability has been proved time and again! The California

Electric Power Co. uses Motorola equipment exclusively for line patrolling.
Police of 34 states and over 1,000 communities rely on Motorola for
emergency communications. Ask us to submit specific recommendations
on the application of Motorola Radiotelephone in your system. There's

no obligation, of course—WRITE TODAY'! One of the many types of Moterola
mobile units for use in patrol cars,

repair cars, etc. (Shown with dust
covers removed.)

MFG. CORPORATION + CHICAGO 51
COMMUNICATIONS AND ELECTRONICS DIVISION
F-M & A- HOME RADID < AUTO RADIO « PHONOGRAPHS « TELEVISION o “HANDIE TALKIES™ * POLICE RADIO « RADAR » MILITARY RADIO

N— o’

14 FM anp TELEvIisiON



-hut by

Rytlleon

Raytheon’s 10 KW FM transmitter. One of
a complete line of FM transmitters incorpo-
rating Simplified Phase Shift Modulation
with Direct Crystal control plus many other
exclusive Raytheon features.

NEW!—Simplified
Phase Shift Modulation and
Direct Crystal Control

e Simplicity —Recognizing Phase Shift Modu-
lation as the best method of Modulating, Ray-
theon has engineered greater stability and effi-
ciency into this method by exclusive and greatly
simplified circuit design.

¢ Rugged Dependability — Direct crystal con-
trol, independent of modulation, gives positive
and automatic control of the mean carrier fre-
quency. Simple linear type tank circuits are
used for all stages operating in the FM band—
cannot get out of tune or adjustment.

e Efficiency —Every circuit is completely
shielded to eliminate power losses by radiation.
interaction and parasitic oscillation.

¢ Unit Construction —Buy now only the power
you need and add a unit for increased power
later. All units are perfectly matched in size,
styling and colors.

» Easy Installation — Unit dimensions have
been held to convenient cubicle sizes for mov-
ing through standard doors, in elevators, etc.

¢ Lasting Economy —Not only is the purchase
price of a Raytheon transmitter less but your
savings continue through lower operating costs
achieved by greater operating efficiency, lower
power consumption and long life quality tubes
and components.

e Operating Safety — Complete power inter-
lock and an automatic shut-off of power when
rear doors are opened provide absolute safery
for all operating personnel.

RAYTHEON



13. Light weight.

14. Easy to assemble—Ilow erection costs.

15. Half wavelength spacing reduces side
iobe energy.

16. No critical dimensions required to ob-
tain maximum efficiency.

17 Wide vertical beam width for reliable
coverage.

18. Designed for high wind and heavy
ice loads.

19. One design for all FM broadcast
frequencies.

20. One design matches impedance of any
coaxial line,

21, Simple de-icing elements— no rf filters
needed.

22. Built-in vertically polarized
radiation suppressor.

23. Built-in second harmonic attenuator.

24. Built-in climbing steps,

Radiation Pattern
for 5 unit array.

"For12additional reasons, see pre«
vious ad on Clover-Leof Antenna.

Wesrtery Elecfric
CLOVER-LEAF ANTENNA

The Western Electric 51A Clover-Leaf Antenna,
designed by Bell Telephone Laboratories specif-
ically for FM broadcasting in the 88 —108mc
band, radiates horizontally polarized waves in

a highly concentrated, circular azimuth pattern.

Exhaustive tests on accurately scaled models
confirm that the distribution of energy in azi-
muth is circular within=0.2 db and that the beam
width is realized in practice to=1°. Advertised

gain figures have been confirmed within 0.2 db.

For complete electrical and structural details,
write to Graybar Electric Co., 420 Lexington
Avenue, New York 17, N. Y.—or phone your
nearest Graybar Broadcast Equipment Repre-

sentative,

FM axp TELEVISION



Professional Service Directory

g‘landéy 8" /.%u’/éy
AN ORGANIZATION OF
Qualified Radio Engineers
DEDICATED TO THE
SERVICE OF BROADCASTING

National Press Bldg., Washington, D. C.

RAYMOND M. WILMOTTE
Consulting Radso Engineer

PAUL A. DEMARS
Assocsate

1469 Church St., N.W., Washington 5. D. C.
Decatur 1234

— NRANK ./

Mcmmsn

Consulting Radio Engineers
710 14th St. N.W., Wash. 5, D. C.
MEtropolitan 4477

ANDREW CO.
Consulting Radio Engineers
363 EAST 75th STREET, CHICAGO 19
Triangle 4400

MAY & BOND
CONSULTING RADIO ENGINEERS
* * *

1422 F Street, N.W. Wash.4,D. C.
Kellogg Bullding Republic 3984

JOHN J. KEEL
Consulting Rodio Engineers
Earle Bullding

NATIONAL 6513
Washington 4, D. C.

o TELEPHONE BRIDGEPORT 5-2055 o

GARO W. RAY

Consulting Radio Engineers
Fer Standard and FM Services
991 Broad Street, Suite 9-11
Bridgeport 3, Conn.

LABORATORY: Hiltop Drive
Stratford, Cann.—Phone 7.2465

Herbert L. Wilson

and Associates
ConsurTiNG Rap10 ENGINEERS
AM-FM Television Facsimile

1018 Yermont Avenuve, N.W.
Washington 5, D. C.

NAtional 716!

H. V. Anderson

——AND ASSOCIATES

® Consulting Radio Engineers

718 Americon Bank Bldg. Tel. RAymond 0111
New Orieans 12, Lovisiane

The

ROBERT L. KAUFMAN

ORGANIZATION
o Construction Supervision (FM-AM),
Technical Maintenance, and Business Ser-
vices for Radio Broadcast Stations.

Munsey Building Washington 4,D. C.

! DIXIE B. MCKEY
| ROBERT C. SHA

CONSULTING
RADIO ENGINEERS

1730 Connecticut Avenuve, N. W.

Frequency Measurements
Highest Accuracy — Anytime

One of the best equipped monitering stations
in the nation

STANDARD
MEASURING & EQUIPMENT CO.

Districe 2292 Woshington 9, D. C. Adoms 3711 Phones 877'2;:: ,,;""' D
MORE RF KILOWATT HOURS e e - @
PER DOLLAR WITH .
i FREQUENCY MEASURING
F & O TRANSMITTING TUBES ; SERVICE e L S
: gineering 3

Freeland & Olschner Products, Ine.

611 Baronne Street, New Orleons 13, La.
Raymeond 4756
High Power Tube Specialists Exclusively

Exact Measurements -~ of any time

RCA COMMUNICATIONS, INC.
64 Broad Street, New York 4, N. Y.

mocsssscussescesses

®

Frequency Monitoring

Commercial Radie Equip. Co.

International Building 3 W aeshingten, D. C,
321 E Gregory Bowlevard 3 Kansas City, Mo.
Cross Roads of the World . Holtywood, Calif.

COMPLETE Technical and
Management

ER ‘ . Consuitant Service

Immediate FM and VMHF
Field Measurement Service Available

Engineering Research Associates, Inc.

Washington, D. C. Office:
827=14th Street, N. W.
Phone: EXecutive 4742

Loborataries:
St. Paul 4, Minnesota
Phane: NEstor 9601

1031 N. ALVARADO -« LOS ANGELES 26, CALIF.

Cuﬂlom-‘gui/f

SPEECH INPUT EQUIPMENT
U. S. Recording Co.

1121 Vermeut Avemus
Washingten 5, D. C.
Diatries 1640

June 1946 -

formerly F.M, and FM Rapio-ELkcTrONICS

17



THERE'S A NEW @D 1 KW FM
TRANSMITTER NOW OPERATING AT ALPINE

The birthplace of FM, W2XMN
(WFMN) Alpine, N. J. is owned and
operated by Major Armstrong. Just
as the first commercial FM equipment
was delivered to Alpine by REL in
1938—s0, in 1946 REL has again
demonstrated its leadership.

Others who are now on the air

with new REL FM Transmitting
Equipment (88-108 MC) are:

W3X0 -
Washington, D.C. (WINX)

WDRC-FM —
Hartford, Conn.

WTIC-FM -
Hartford, Conn.

WENA -
Detroit, Mich.

WNBF-FM —
Binghamton, N. Y.

WGTR -
Paxton, Mass.

WMIT -
Winston-Salem, N. C.

i\
n

1
32'.-\,‘ "‘H/T‘ R =

A 1 ",‘ —
E'#"

REL is now delivering FM Broadcast Equipment including Transmitters, FM
Monitors, Speech Consoles, and a compact turnstile Antenna with Power
Gain of 2. Consult us if you have any problems with delivery of your new

FM Broadcast Equipment.

PIONEER MANUFACTURERS OF FM TRANSMITTERS EMPLOYING ARMSTRONG PHASE-SHIFT MODULATION

RADIO ENGINEERING LABS., INC.

[m?/ Wdz; N.Y.

18
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STATUS OF

RAILROAD RADIO

A Progress Report and a
Re-evaluation of Radio
Services for Railroads

BY MILTON B. SLEEPER

OOKING back over the record of of

forts made by U, 8. railroads to em-
ploy radio for communications purposes.!
it wouldn’t he surprising if they had
finally tossed the whole project ont the
window. and had refused to make any
further effort in that direction.

And so they might well have done ex-
cept for the suceess scored by FM in the
mohile communications fickd. On the basis
of that experience it appeared, at least
to those without knowledge of railroad
operation, that standard units developed
for police cars and headquarters stations
conld be readily installed in locomotives,
cabooses. and signal towers. Then, presto!
railroads would have system-wide com-
munications as effective as state police
wstallations,

it Was Too Easy » It all scemed so simple
that FM nearly got off on the wrong foot
with the railroads. To be sure, standard
mobile equipment was used very suceess-
fully in certain special applications, par-
ticularly in arsenal yards, during the war,
where switehing locomotives moved high
explosives.

But there was a cateh to this applica-
tion. Cars containing munitions were han-
dled with the utmost care. and radio on
the locomotives did not meet the abuse
to which it is subject in ordinary freight
traflic. Consider, as just one example, that
freight ears do not have any spring take-
up on the couplings. and that there is
abont 5 ins. play between cars. Thus,
when a train of 100 cars starts up, the
caboose may be jerked forward more than
30 ft. with a jolt that might shear off half
the rivets used to assemble some types of
mobile equipment’!

Thus, in the course of initial tests of
FM for railroad service, standard equip-

1 First tests were conducted by Delaware, Lacka-
wana & Western, 1914-1919. For coinplete review of
efforts by other roads, see ** Plaas for Railroad Radio

Communications,” by René Hemmes, FM aND
TELEVIAION, Nov. 1944,

June 1946

FIG. 1. RADIN DISTANCE INDICATOR IS ABOVE THE ENGINEER'S HAND

ment was found altogether inadequate.
Morcover. these tests were conducted in
the 30- to H-me, band. and antennas of
efficient design at those frequencies were
of dimensions outside the limits imposed
by the proximity of bridges and other
wayside construction,

Success at 160 Mc. * I°¥ might have been
stopped at that point. had it not been
for the suceess of tests on 160 me. This,
of course, solved the problem of reducing
the mechanical dimensions of mobile an-
tennas. And. in this new band, the trans-
mitting range with 25 watts output has
proved adequate 2 for railroad commnuni-
cations purposes.

The remaining problems of front-to-
rear. train-to-train. and train-to-wayside
communications now lie chiefly in meehan-
ical design and operational organization.
The former presents only minor difficul-
ties now that design specifications * have
been worked out. Methods of operation
and  servieing of cquipment must, of
course, be planned to suit the require-
ments and the facilities of each individual
road. In most cases, plans will have to be
worked out by divisions or sections. he-
canse of varying conditions and needs.

The Value of Radio to Railroads * Railroad
officials have heen reluctant to admit
that radio. as a supplement to existing
signal and safety devices, will make any
real contribution to safe operation. Every
time an accident ocenrs, if the question is
raised as to whether or not radio eould
have prevented it, general policy is to
deny that the use of radio would have
made any differenee. For example, after
the wreck of the Burlington's streamliners
last April. when 4+ passengers were killed,

28ee report of Detroit tests, *161-Me. Satellite
System for Rail Yards™ by Arnold (‘. Nygrea and
William G. Clinton, FM ann TELEVISION, April, 1946,

3 8ee “Railrond Radio Specifications,” FM aNp
TerzviroN, June. 1946,

formerly FM, and FM Ravo-ELectroNtes

one official told the writer that the use of
train to-train radio would have prevented
this aceident. e further stated that the
cost of settling snits and the damage to
rolling stock would run hetween 5 and 6
million dollars, or several times the cost
of a complete radio communications sys-
tem.

Another ofticial, however, insisted that,
according to the report of the investiga-
tors, the engineer knowingly disregarded
signals set against him, so that the use of
radio would have had no effect.

Railroading is such a highly speciahzed
profession that outsiders are hardly priv-
ileged to have opinions in these
troversial situations. However, it does
appear that, in the ease of accidents,
railroad officials are reluctant to admit
that any safety measure not employed
would have been of any value, because
such an admission would be used by
lawyers representing the injured to prove
negligenee on the part of the road.

As for the Burlington engineer who
ran past the signals set against him, we
can only observe that, just as officers
who ride the police ears become so de-
pendent on radio that they are reluctant
to start out if their equipment is not
working properly. so we may find engi-
neers and conductors, in the not distant
future, holding up freight and passenger
trains until a defective transmitter or
receiver is replaced with one in good
working order,

con-

Radin * What may prove to he the greatest

contribution to the safety of railroad

passengers. cmployees, and rolling stock
is the development of Radin, a project
carried out jointly by Sperry Gyroscope
and the Rock Island Railroad.

Radin is not related in its mode of
operation to radar, yet it is used to in-
dicate exactly in miles the distance from a
locomotive to the rear car of a train ahead
on the same track. Indication is obtained

19



from a simple meter, illustrated in Fig.
1, calibrated up to 8 miles, the maximum
distance required.

The radio equipment is extremely sim-
ple in design and operation. It operates
on a principle employed for LF.F. at air-
ports during the war. That is, an I'M
transmitter on the locomotive sends a
signal forward, which is picked up by a
receiver on the last car of the train ahead,
Then the received signal is fed into an
associated transmitter, and sent back to
the locomotive, Finally, and here is the
distinetive feature of Radin, the distance
between the two installations is measnred
by determining the phase difference be-
tween the out-going and incoming signals,

Operation is not affected by other
trains or steel structures, When a curve
separates two trains on the same track,
the indication is that of a chord, rather
than the distance over the roadbed, That
is not objectionable, however, since the
Radin indicator will show that they are a
little nearer together than they are ac-
tually.

Cost of Accidents * Ilere are some cold facts
about the cost of railroad accidents re-
sulting in injury or death to passengers
and damage to rolling stock:

The usual settlement for the death
of a passenger is 10,000, However, in
case of injury, the cost to the road may
be much greater, sinee the courts decide
cach claim on its merits,

A big diesel engine costs $300,000 to
$600,000; pullman cars $100,000 to $120.,-
000 and passenger coaches $75.000 to
$80.000.

FIG. 2. SHIFTING RAILROAD RADIO TO 160 MC. HAS MADE POSSIBLE THE USE

OF SHORT ANTENNAS, SUCH AS THE AMPHENOL TYPE ABOVE
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When an accident oceurs, there are
many other items of expense incurred, to
which must be added the loss of use of
revenue-producing locomotives and cars,
The public only hears of aceidents involy-
g loss of life. However, the annual cost
of wrecked freight trains, and resulting
delays in operating schedules, is probably
greater than of all the accidents reported
in the newspapers.

Operational Use of Radio » Although there
is no authoritative data available on
railroad radio as a supplementary safety
service, a highly informative report on
operational use, based on actual tests
and experience, has been submitted to
the FCC by the Chicago, Rock Island &
"acific Railway Company, over the signa-
ture of J. D. Farrington, chief executive
ofticer, The report was prepared by C. O,
Ellis, superintendent of communications,
and E. A, Dahl, electronies engineer. The
following summary of operational uses of
radio communications is quoted from that
report :

1. TErMINAL AND YAkD OPERATION
2-Way ServICE: (a) Yard Master would
instruct engine crews of any additional
switching required in the area in which
they are working,

(b) Engine crews would be advised of the
time and track numbers of incoming
trains, and instructed regarding the
break-up of the trains.

(¢) Engine crews would report any delay
in the execution of their work, and any
questions arising in connection therewith,

(d) Yard Master would instruet engine

crews operating in other yards and on in-
dustrial sidings regarding additional work
in their territory, or work to be done on
their return to the home yvard.

(¢) The movement of trains in and out of
vards and the delivery of cars to other
lines could be considerably expedited, and
greater usage derived  from and
engine equipment.

cars

2. FExp-ro-Exp Trayy ComMuNicaTioN

2-Way Service: (a) Hot journals or
defective equipment could be observed
from the caboose. and train could be
brought to a stop without the necessity of
air application from the rear, which would
minimize delay to train and possibility of
damage to equipment. Estimated time
saved in such instances is 15 to 45 min-
utes, depending on length of train and
weather conditions.

(b) Conductor could contact engineer to
instruct regarding clearance of highway
crossings and insulated track joints to
permit clearance of signals and operation
of interlocking plants, eliminating delay
to trains, and delay to public on acconnt
of blocked erossings.

(¢} Engincer and conductor would be able
to communicate with respeet to the com-
pletion of air tests and conductor would
instruct engineer to proceed when the
flagman had returned to caboose,

=

(d) When trains would enter or leave a

siding, conductor would inform engineer

when switeh had been lined and crews

aboard,

(¢) Conductor and engineer could discuss
(CONCLUDED ON PAGE 53)

FIG. 3. 5-KW. DIESEL-DRIVEN GENERATOR HAS PROVED
HIGHLY SATISFACTORY AS POWER SUPPLY

FM axp TELEVISION



FX GAN HELP MAKE FM STATIONS PAY

Audio-Plus-Facsimile on FM Gan Build Bigger Revenue than AM Station Sales

HIS operation of FM stations can easily

develop in a short time into a much
larger business than the present broadeast-
ing industry. There is, however, a hurdle
to he met.

We are told that advertisers say:
“Where are your listeners?” When they
are numerieally indicated to the adver-
tiser, hie reminds the I'M station. assum-
ing that it is affiliated with an AM station
or the advertiser is buying AM time in the
area the station serves, that the FM broad-
caster has not created any new listeners,
but has only changed the type of radio
sets which the listeners are using.

There does appear, however, to be one
way in which Frequency Modulation sta-
tions can reduce the time required to
achieve profitable operation. It is to be
able to tell the advertisers that not only
are there the assured listeners during
the high-priced program hours, but many
more besides — that even in the small
hours before dawn their advertising mes-
sages are being delivered.

This is all a possibility in either 1947
or 1948,

It can be done by the transmission of
exceptionally interesting dual aural and
facsimile programs. And this does not
mean just sending stale news and recipes
by facsimile.

Here is the method: The radio listener-
readers will have sets equipped with an
automatic timer and station selector.

In the early morning hours the FX
transmitter would send out a complete
listing of all programs with sufficiently de-
tailed deseriptions and names of sponsors
(not the boiled-down newspaper listing)
so that the IFX audience will know what
will be on for the day. Following shortly
after the listing, illustrated previews will
be sent. highlighting the speetal-interest
programs of the day.

During the day and early afternoon
these programs will be directed to the
women., children, and youth interests,
since they arve the people who spend the
family budget or bring the greatest influ-
ence to hear on its use.

The FX program will not necessarily
tie in with the aural component, and it
must not be designed as tag-along pro-
gram any more than talking pictures conld
have simply supplied words to the pan-
tomime of silent pictures. It calls for a new
art in programming, and will engage the
best imaginative brains of the type that
produce women'’s magazines or the feature
sections of newspapers.

* Pre<ident, Alden Products Co., Brockton, Mass.

June 1946

BY MILTON ALDEN®

It is ecasy to see that intriguing knitting
stitches, styles, and actual patterns (al-
ready worked out), vouth games, and
other features provided in these programs
can be of sueh interest that Mrs. Smith
cannot let Mrs, Jones get ahead of her
with the choice information she received
over her FM-FX,

In order to prepare the way for this
new publie service, and to be ready with
feature programs engineeved as to scanner
settings and employing artists of Walt
Disney standards, feature writers, editors,
cte., the Alfax Programns, Ine. has been

FIG. 1. FACSIMILE RECORDER BUILT INTO
CONVENTIONAL CABINET

set up to conduet rescarch along these
lines, Thus these programs will be sure-
fire and. by being syndicated. will be made
reasonable in cost to the individual sta-
tions.

Techuiques of program production and
engineering will be tested out so that sta-
tions can use the method for the locally-
originating portion of the program that
will insure its quality and effectiveness.

The art of producing effective advertis-
ing that will be compact, inoffensive, and

formerly FM, and FM Ranio-ELEcTRONICS

unobtrusive will be developed to preclude
the reader reaction of too much advertis-
ing. The advertising will be welcomed be-
cause of the speeific information it gives.

It is of course self-evident that, with
this type of dual aundio-facsimile program,
a greater percentage of time can be sold
for local advertising than with only audio
programs. This will make such stations
much less dependent on network adver-
tising. It will inerease their margin of
profit from more around-the-clock opera-
tion, and higher rates will be justified by
its greater effectiveness.

In the night hours, the listener can also
seleet the more prosy, longer, special-
interest programs that would be inappro-
priate in the daytime. For example, con-
densed novels, sueh as appear in each
tssuc of Readers’ Digest, can be trans-
mitted. Short stories, and the more elab-
orate, illustrated features of magazines
and newspaper supplements are equally
suitable. The short programs and previews
can tease the reader-listener to set his
station selector to receive them whether he
or she is at home, or at work, or asleep.

There will be no lack of masculine
appeal: — baseball scores, commentators,
and on-the-spot photos of special events,
This would permit more than one com-
mentator to be received at the same time
— one over audio and the other on the
facsimile.

19471948
the first step?

Sarly this fall we shall start deliveries
on prototype scanners and recorders of all
sizes. This prototype equipment will be
available in sections, comprising ampli-
fiers, synclironizing controls, osecillators,
and all the other cirenit elements, tailored
for individual station requirements.

There are no particular problems of ac-
tually operating facsimile. The problems
are rather the psychological reactions of
the listener and practical convenience of
operating.

We are more concerned about the case
and convenienee of putting in the paper.
and to have type composition and subject
matter planned to make the listener want
the recording, than we are in trying to pnt
National CGeographic quality of iHustra-
tions into the home.

We are more concerned that engincers
learn the operation of scanners — know
the material best suited for transmission

and the most favorable settings, so
that recordings will be of high standard
from the start.

We are also somewhat concerned to

21
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FIG. 2. EXAMPLES OF PROGRAM MATERIAL: 1, COMPLETE PROGRAM DIGEST; 2, HOW-TO-MAKE-IT ARTICLES; 3, PROGRAM PREVIEWS;
4, COMIC STRIPS; 5, BOOK REVIEWS; 6, HINTS FOR HOUSEWIVES; 7, ILLUSTRATED MUSIC FOR CHILDREN

avoid the use of established newspaper
practice or standards of format which are
only suited to metropolitan locations.
Our rescarch as to reader reactions indi-
cates that one column about the width
found in Fortune Magazine, and paper
about + ins,

wide are much more acceept-

See acknowledgments at conclusion of this artiele.

22

able and practical than four-column news-
paper format.

The lower paper cost — less trouble of
handling and storing paper — paper dis-
posal — space occupied by recorder
all are factors of importance.

The decision, however. should not be
by us, but by actual unbiased reactions of

the typical andience of cach particular
station. Out of it ean come the common
denominator, the single-purpose machine
that can he guickly designed and produced
to " ring the bell.”

The winter and spring of 1947 should
not only see the stations owned by metro-
politan  newspapers making use  tests,

FM axn TELEVISION
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FIG. 3. CLOSE-UP OF SCANNER FOR BROADCAST STATIONS. AFTER COPY IS FED TO RE-
VOLVING DRUM, THE OPERATION IS ENTIRELY AUTOMATIC

hut also a reasonable number of progres-
sive, smaller stations, with the FCC fol-
lowing this work closely to implement
duplex programs by issuing the necessary
authority.

This done, scanuers meeting every
eritical requirement can be produced in
1947-1948, with manufacturers making
receiving sets incorporating the recorders
or providing for their attachment.

The procedure which, we have found,
appeals to FM station owners and pro-
spective owners as a practical procedure is
as follows:

They are ordering universal scanners
that can broadcast signals for any width
recorder and any number of lines per
inch.

The universal scanner may or may not
be superseded later with single-purpose
equipment. The single-purpose equipment
may be more convenient, but in that case
the initial scanner will become standby
equipment, and will be used for testing
copy, determining optitnum settings for
programs prior to putting them on the air.

The scanner is furnished with syn-
clironizing equipment for the convenienee
of listeners who are not all on a common
power line. The amplifiers and other ele-
ments of equipment are of unit construc-
tion, so that only what is necded need be
hought.

Two views of the universal seanner are
given in Figs. 3 and 4. This machine takes
drums of practically any size for putting
out signals to operate recorders of various
widths. Usually 4-, 8-, and 18-in. drums
are supplied. Change gears allow the use
of various speeds to inerease or decrease
the number of lines per inch. Amplifiers
and auxiliary equipment are contained
in the cabinet.

2\ not unusual plan is to order up to 25
or perhaps 50 4-in. recorders, to be pre-
ceded by a few to go iuto the homes of

June 1946

owners, engineers, and advertising agen-
cies. A few 8-in. recorders are usually
ordered, so that their operation can be
observed. In certain instances, 18-in. re-
corders are ordered for enlarged recording
or remote bulletin board use.

The program is usually for the broad-
casting engineers and others to beeone
familiar with the operation of equipment.
Then a few recorders are placed in publie
places and in homes representing differ-
ent cconomie strata. Thus praetical opera-

tion can be observed and program reac-
tion noted.

Not too much thought is given at pres-
ent to the physical form of sets and
cabinets, because these can be styled
readily onee the other factors are de-
termined.

Regardless of who pays for the paper,
the user must not feel that it is being
wasted. [Hluman nature impels the turning
oftf of a faucet if 1t drips or water trickles.
Thus, this most dynamie means of enter-
tainment. education, and stimulation of
wants for our whole population hinges
on the fine details of convenience and the
amount of interest that can be packed in
small space copy  without saerifice of
legibility.

The advertising ageney that thinks in
terms of billboards and full-page splurges
will be superseded by eraftsmen who ean
build thumbnail ads that pull, and that
will make Facsimile click.

It will be the stations which will study
the details of customer reaction and are
satisficd only with the highest standards
of performance that will lead and will be
amply repaid in finaneial returns.

NOTE: Copyright material illustrated
for facsimile transmission is reproduced
by permission of Condé Nast Publica-
tions, Inec.. from Fogue Pattern Book
June—-July, 1946; Cima Publishing Com-
pany, from Effa Brown’s ‘‘Design for
Living™: Woman's Day Magazine: Bell
Syadicate: Chicago Times: Treasure Chest
Publications.

FIG. 4. THE COMPLETE FACSIMILE SCANNER FOR STATION USE, THIS MACHINE TAKES
DRUMS FOR OPERATING RECORDERS OF VARIOUS WIDTHS UP TO 18 INS.

formerly F M, and FM Rapro-ELEcTRONICS
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FCC PROPOSES FM BROADCAST REVISIONS

Text of Proposed Amendments of Rules and Standards for FM Broadcasting, May 28, 1946

HI Federal Communieations Commis-

ston anmounced on May 28th the adop-
tion of an order proposing to amend eertain
of its Rules and Standards coneerning
FM Broadeasting. The proposed changes
are designed to simplify the allocation and
assignment of facilities in this service. In
absence of protests on or hefore June 15,
1946, it is not contemplated that Oral
Argument will be held thereon.

The three previous classes of FM Broad-
cast stations would be reduced to two:
Class A (formerly designated as Com-
munity) and Class B (inclnding the former
Metropolitan and Rural Classes). The 20
Class A channels are designed to render
service primarily to a community or to a
city or town other than the principal city
of an area. and surrounding rural area.
The 60 Class B channels are designed to
render service primarily to metropolitan
distriets or principal cities and surround-
ing rural areas, or to rural areas removed
from large centers of population.

Stations in the Community class are
now limited to 250 watts of effective radi-
ated power with an antenna height of
250 ft.; the proposed rule for Class .\ sta-
tions provides a coverage equivalent to a
minimum of .1 kw. and a maximum of
1 kw. effective radiated power with the
same antenna height. The minimummile-
age separation specified for Class .\ sta-
tions wonld be the same as now specified
for Community stations.

The present rule states that service
arcas will be designated by the (‘ommiq-
sion for Metropolitan stations in Area 11
and appropriate power and antenna height
will be anthorized. Under the proposed
rule, a range of power and antenna heights
are provided for Class B stations within
which appropriate values may be re-
quested by applicants.

For the purpose of allocation, the pro-
posed rules divide the United States into
two areas as at present (See. 3.202),
However, the footnote appended to this
rule would be maodified to retleet present
conditions.

It is contemplated that the tentative al-
location plan for Metropolitan and Rural
FM stations, announeed in December
1945, will be followed in the assignment
of Class B stations. No allocation plan is
being proposed at this time for Class .\
stations.

Ten channels (from 106.1 to 107.9 me.)
are not now available for Community
stations in Area II. The proposed rules
provide for 20 Class A channels in both
Area I and Area II, and no channels
would be specifically reserved for fac-
simile. However, it is proposed that fac-
simile transmission would be authorized
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on any channel, whether Class A or Class
B, in both Area I and Area II.
TEXT OF FCC ORDER
Washington, D. C.
DOCKET NO. 6768

In the Matter of Promulgation of Rules
and Regulations and Standards of Good
Engineering Practice for FM Broadcast-
ing Other Than Non-Commercial Fduca-
tional Broadcast Service.

OrvER: At a session of the Federal
Communiecations Commission held in its
offices in Washington, D. C. on the 24th
day of May 1946;

Whereas, It appears that the publie
interest. convenience, and necessity may
be served by the adoption of the attached
proposed amendments to the Commis-
sion’s Rules and Regulations, and Stand-
ards of Good Engineering Practice for
FM broadeasting other than non-com-
mercial edueational broadeast serviee;

Now, Tuererore. It Is OrbeErep,
That any persons desiring to submit writ-
ten statements with respect to these pro-
posed rulesand regulations and standards,
file such statements with the Commission
on or before June 15, 1946: and any per-
sons desiring the opportunity of oral argu-
ment file their requests with the Conmis-
sion on or before June 13, 1946: and

It Is Furrner Orperen, That in ab-
sence of protests on or before June 15,
1946, the proposed rules and regulations
and standards will be promulgated.

FepEraL ConmurNicaTions
ComMssioN
T. ). Stowik
Necretary

PROPOSED REVISIONS
3.202 Areas of the United States: For the pur-

pose of allocation the United States is
divided into two areas. The first arca
Area I — includes southern New Hamp-
shire: all of Massachusetts. Rhode Island,
and Connecticut: sontheastern New York
as far north as Albany-Troy-Schenectady
all of New Jersey, Delaware. and the Dis-
trict of Columbia: Maryland as far west
as Hagerstown: and eastern Pennsylvania
as far west as Harrisburg.! The second
area — Area II — comprehends the re-
mainder of the United States not inclnded
in Area I

1 In some uf (ho territory contiguous to Area I, the
demand for frequencies requires that applications be
given carcful study and consideration to insure an
L‘(]Ill(.llill‘ distribmtion of faeilities throughout the
region. is region includes the remainder of Mary-
land, Peansylvania, and New York (exeept the north-
eastern corner) not included in Area I; Virginia, West
Virginia, North Carolina, South Carolinn, Ohjo and
Indiana; southern Michigan as far north as Saginaw;
eastern Illinois as far west as Rockford-Deentur; and
southeastern Wisconsin as far north as Sheboygan.
Other regions may be added as required.

3.203 Class A Stations: (a) .\ Class A station
is a station which operates on a Class A
channel and is designed to render serviee
primarily to a community or to a ecity or
town other than the principal city of an
area, and the surrounding rural area. The
transmitter power and antenna height of a
class A station shall normally be capable
of coverage equivalent 2 to a minimum of
I kw. and a maximum of 1 kw. cffective
radiated power at 250 ft. antenna height,
as determined by the methods presceribed
in the Standards of Good Enginecering
Practice Concerning FM Broadeast Sta-
tions, Class .\ stations will not be author-
ized with more than 1 kw. effective radi-
ated power. Standard power ratings of
transmitters used for Class A stations
shall be not less than 250 watts nor more
than 1,000 watts. A normal minimum
separation for Class .\ stations of 30 miles
will be provided on the same channel and
35 miles on adjacent channels.

(b) Twenty channels beginning with
104.1 me. and ending with 107.9 me,
(Channels 281 through 300) are desig-
nated as Class A channels. All of these
channels are available for assignment in
cities which are not the central c¢ity or
cities of metropolitan district. Ten of these
channels are also available for assign-
ment in central cities of metropolitan
districts which have fewer than six Class
B stations.?

3.204 Class B Stations: (a) A Class B station is
a station which operates on a Class B
channel and is designed to render serviee
primarily to a metropolitan district or
principal eity and the surrounding rural
area, or to rural areas removed from large
centers of population. The service area of
a4 Class B station will not be protected be-
vond the 1.000 pv/m contour; however,
Class B assignments will be made in a
manner to insure, insofar as possible, a
maximum  of serviee to all listeners,
whether urban or rural, giving considera-
tion to the minimum signal eapable of
providing service. Standard power ratings
of transmitters used for Class B stations
shall normally be 1,000 watts or greater.
In the following subscetions, antenna
height above average terrain and effeetive
radiated power are to be determined by
the methods preseribed in the Standards
of Good Engineering Practice Concerning
FM Broadeast Stations.

(1) In Area 1, Class B stations will be

2 For the purpose of determining equivalent eover-
age, the 1,000 uv 'tn contour should be uxed.

3 For the time being, until nore FM broadcast sta-
tions are authorized, the Comumission will not suthor-
ize Class A ~tations in ceatral cities of nietropolitan
districts having four or more standard broadeast
stations.
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licensed to operate with a serviee arca
equivalent? to a minimun of 10 kw. effec-
tive radiated power and antenna height of
300 ft. above average terrain and maxi.
mum of 20 kw. effective radiated power
and antenna height of 500 ft. above aver-
age terraint in metropolitan districts in
Area T with a population greater than
250,000 the minimum service area shall be
the equivalent? of 20 kw. cffective radi-
ated power and an antenna height of 350
ft. above average terrain. Class B stations
in Area I will not be licensed with an
effeetive radiated power greater than 20
kw.

(2) In Area 1L, Class B stations will he
licensed to operate with a serviee arca
equivalent? to a minimum of 2 kw. effec-
tive radiated power and antenna height of
300 ft. above average terrain, and a
normal maximum of 20 kw. effective radi-
ated power and antenna height of 500 ft.
above average terraint In Area I, where
it is shown that the publie interest would
he served by authorizing greater power or
antenna height either to serve greater arca
or to provide a higher signal intensity
within an area, the power, antenna height,
and arca will be determined on the merits
of the case, with particular attention heing
given to rural arcas which would not other-
wise receive serviee.

(b) Sixty channels beginning at 92,1
me. and ending at 103.9 me. (channels 221
through 280) are designated as Class B
channels.

3.205 Station location: (a) Each FM hroadeast
station shall be considered located in the
state and eity where the main studio is
loeated.

(b) The transmitter of each FM broad-
cast station shall be so located that satis-
factory service is delivered to the city
where the main studio is located, in ac-
cordance with the Standards of Good
Sngineering Practice Concerning FM
Broadeast Stations; provided. however,
upon special showing of need. authoriza-
tion may be granted to locate the trans-
mitter so that adequate service is not ren-
dered to this eity, but in no event shall
this city be beyond the 50 uv,'m contour.

3206 Main Studio: "'he term “main studio™
means the studio from which the majority
of local programs originate and/or from
whieh a majority of station announee-
ments are made of programs originating
at remote points.

The following changes are proposed for
the Standards of Good Engineering Prac-
tice Coneerning FM Broadeast Stations:

2. Engineering Standards of Allocation: A. Scc-
tions 3.202 to 3.206 inclusive of the Rules

1 1a the determination of approprinte coverage,
coasideration should be given to population distribu-
tion, terrain, service from other FM stations, trade
aresn and other economie fuctors. Among the recog-
nized trade area authorities arc the following:.J. Walter
Thompeon (Retail Shopping Areas), Hearst Maga-
zines, lne. (Consumer Tradiog Areas), Rand MeNally
Map Co. (Tradiog Areas) and Hagstrom Map Co,
(Four Color Retail T'rading Arex Map).
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and Regnlations deseribe the basis for
allocation of FM Broadeast Stations, in-
cluding the division of the United States
into Areas I and Il. Where reference is
made in the Rules to antenna heights of
Class A stations, Section 2 K (1) of these
Standards should be consulted; for Class
B stations, Section 2 E (2) should be
consulted.

B. In determining the predicted and
measured field intensity contours of FM
broadeast stations the following  shall
govern:

(1) Class A stations will normally not
he required to determine their contours.

(2) Class B stations shall determine the
extent of their 1.000 gv m and 50 uv 'm
contours.

The above contours shall be determined
in accordance with the method preseribed
in these Standards.

C. Although some serviee is provided
by tropospheric waves, the service area is
considered to be only that served by the
ground wave. The extent of the service is
determined by the point at which the
ground wave is no longer of sufficient in-
tensity to provide satisfactory broadeast
service. The field intensity  considered
necessary for service is as follows:

TasLE |

Median Field

Area .
¢ Intensity

City. business. or factory
APCAS . .
Rural areas. .. ... .. ..

100 uv/m
30 uv/m

A median field intensity of 3.000 to
5.000 uv/m should be placed over the
principal c¢ity to be served, and a median
field intensity of 1,000 uv/m should be
placed over the business distriet of cities
of 10,000 or greater within the metro-
politan district served. The location of the
main studio of a Class .\ station is speci-
fied in Section 8.208 of the Rules. A field
intensity of 5,000 uv/m should be pro-
vided over the main studio of a Class B
station except as otherwise provided in
Section 3.204 of the Rules.

These fgures are based upon the usual
noise levels encountered in the several
arcas and upon the absence of interference
from other FM stations.

D. A hasis for allocation of satellite
stations has not yet been determined. For
the present, applications will be considered
on their individual merits.

E. The service area is predicted as
follows:

(1) Class A stations: A map, topo-
graphic where obtainable, shall be sub-
mitted for the arca within 15 miles of the
proposed antenna site. On this map shall
be indicated the antenna location and a
circle of 10 miles radius with the antenna
location as center. Representative points
shall be picked on this circle 15 degrees
apart and the elevation of these points
determined. The average elevation of
these points will be considered the average

formerly £ M, and F.M Ravio-ErLecTrRONICS

elevation of the circle. The difference be-
tween the elevation of the center of the
radiating svstem and the average cleva-
tion of this eircle shall be considered the
height of the antenna over the terrain 10
miles from the transmitter. In cases where
the applicant believes this method to be
grossly in error due to peenliarities of the
terrain, this method shall be used for
determining the antenna height but a
showing may be made. if desired, de-
termining the height by other means and
deseribing the method used. Caleulations
of the service eontours of Class A stations
are not required.

(2) Class B Stations.

[No changes in present Seetion 2 K (2)].

INCREASED SUBSCRIPTION RATE

N INCREASE in the subseription rate
FM axp TeLevisiox will probably be
anmounced next month.

Although it may mnot be generally
realized. the cost of securing a subserip-
tion and handling the details of mailing
twelve issues of any general or technical
magazine, prior to the end of the war,
was about as much as the annual sub-
seription rate. In some cases, these costs
ran much higher,

Advertising revenue paid for operating
and editorial expense, the cost of engrav-
ings, paper, and printing and, presuma-
bly. a reasonable profit.

Since the war, however. costs have
heen enormonsly inereased not only by
higher wage rates but by a decrease in
hours worked per week at the standard
rate.

In the case of FM axn TELEVIsioN, the
total cost per page is about three times
what it was in 1940, when the present
subscription price was established. We
have absorbed most of this increase. A
part was passed on to advertisers. But
now, with still higher wage rates going
into effect in July, it is necessary for us to
inerease the subseription price to an ex-
tent that it will pay a part of the publica-
tion production costs.

The same condition confronts the big
national magazines, as well as technical
journals of relatively small eirculation,
and explains why, for example, the Satur-
day Evening Post, which used to cost five
cents, is now priced at a dime, and will
probably go to fifteen cents shortly,

When the new rate on FM axn TELE-
visiox is announced, it will, we expeet,
be $5 for one year; $8 for two years: and
$10 for three vears. However, before the
new rate goes into effect. our subseribers
will have an opportunity to extend their
subseriptions up to three years at the
old rate.

While some economices could be effected
by nsing a cheaper grade of paper, and
lowering the ¢uality of printing and en-
gravings., we believe that the end result
would be a disservice to our readers, and
an ill-advised action on our part.

25



SPOT NEWS NOTES

New Orleans: First FM station to go on
the air in New Orleans is WRCM. an in-
dependent operated by Snupreme Broad-
casting System, Ine.. with headquartersat
the Jung llotel. A temporary 250-watt
transmitter is now operating on 93.8 me.
from 3:00 pan. to 9:00 p.m. daily. Per-
manent installation of a 5-kw. REL trans-
mitter is expected in June, operating with
a 300 ft.. 3-bay REL antenna. An active
promotion campaign is already under
way. and 37 public demonstrations have
been scheduled for various eivie elubs and
similar organizations, WROCM is adding
to the #7 high-band sets in New Orleans
by converting low-hand models.

Backfire: Republican National Comumittee
is making capital of FCC’s campaign to
censor radio programs. Maybe it makes
sense. Can you imagine what would hap-
pen to a political party if it attempted to
tamper with such newspaper equivalents
of soap-box operas as Orphan Annie. Dick
Tracy. or the Gumps?

NAB Convention: Will be held at Chicago
on October 21st to 24th. at Hotel Stevens,

21st Birthday: Milton J. Karp celebrated
the 21st birthday of Karp Metal Products
Company by presenting watches to three
cmplovees who have been with him since
the company started out with five men on
the payroll. Number has now risen to
350,

WENA, Detroit: FM transmitter operated
by Detroit News is installing Fineh fac-
simile transmission equipment, and will
soon have recorders operating at various
strategic points in the Detroit area.
AM afliliate WWI had started tests on
facsimile just before Pearl Harbor.

Editorial Policy: Believing that an inflated
ego, fattened on widespread publicity,
accounts in part for the objectionable ac-
tions of the president of the American
Federation of Musicians, he will not be
mentioned by name in FM axp TELE-
vis1ox until a suecessor is named to the
present incumbent,

Glenn E. Webster: Formerly in charge of
speech equipment at Collins Radio. has
heen appointed chief engineer for The
Turner Company, mierophone manufac-
turers, at Cedar Rapids, la. Mter gradua-
tion with an E.E. degree at Kansas State
College. he became  chief engineer of
KSAC, and was subsequently associated
with stations WOC, WOS, and NBC in
Chicago.

Television Course: Will be condueted by RCA
Institutes for broadeast station engineers.
Five weeks of study will include labora-
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tory periods at RCA Princeton labora-
tories and at the Camden factory.

Television C. P.'s.. Ilave heen granted to
Worcester Telegram, Worcester. Mass.:
Raytheon Manufacturing Company. Wal-
tham. Mass.: Outlet Company. Provi-
dence, R, [: N.B.C.. Cleveland. Ohio:
KETP. St. Paul. Minn.: Havens & Mar-
tin. Richmond. Va.: Intermountain-
Broadeasting Company, Salt Lake City.
["tah: Oregonian Publishing Company,
Portland, Ore.: AL S, Abell & Company.
Baltimore, Md.: Hearst Radio, Baltimaore,
Md.: Radio-Television of Baltimore. Bal-
timore. Md.: and Albuquerque  Broad-
casting Company. Albuquerque, N, M.

Crossroads Assignment: Western  Electric's
Will Whitmere has departed on an assign-

WILL WHITMORE OFF TO BIKINI

ment that most radio engineers would give
their eve tooth to cover. He will take
part in Operations Crossroads, at Bikini
Atoll as a member of Captain C. L.
Engleman’s group. which is responsible
for all electronic activities connected
with the atom bomb tests.

FM Station Score: FCC breakdown of FM
station status up to May 22nd shows 48
stations licensed, 5 stations under con-
struction which were authorized prior to
war restrictions. 34 new  construetion
permits granted. 441 conditional grants
issued, 126 applications in hearing. and
more than 260 applications pending on
which action has not heen initiated.
Thus the total is about equal to the

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

number of AM stations on the air. Recent
upward revision of power for community
stations will aceelerate filing of FM ap-
plications now in preparation.

J. J. Nance: Former vice president of
Zenith Radio Corporation has joined Gen-
eral Electric as a member of the presi-
dent’s staff.

Metropolitan Antennas: I’roblein of FM and
television towers in city areas will prob-
ably he resolved favorably, since CAN has
advised the House of Representatives Dis-
trict Committee that it favors erection of
high towers in cities rather than in open
country.

IRE Winter Meeting: Scheduled for March
4th to 7th in New York City. Because of
crowded conditions at Ilotel Astor last
January. exhibits and technical sessions
will be at the Armory, 34th Street and
Park Avenue. However. the banquet.
social events, and some sessions will be
held at Hotel Commodore, on 42nd Street.
Plans are being made to accommodate an
even greater number than the record-
breaking attendance at the last Winter
Meeting.

Television Withdrawals: 1 to the middle of
May, 57 television applications filed with
the FCC had been withdrawn. This is
more than one-third of the original num-
ber.

Col. John A. Progtor: P’resident and director
of Oxford Radio. Chicago. has been elected
vice president and director of Mycalex
Corporation of America.

Highway FM Service: FCC has authorized
Southwestern Bell Telephone to operate
2.way mobile service in St. Louis. First
subscribers will be parcel delivery and
express companies, newspaper publishers.
power companies, contractors, bus, truck,
and moving van operators, and concerns
handling service work on such equipment
as o1l burners, refrigerators, and elevators.
Three classes of service will be offered:
1) general 2-way phone service between
mobile units and with other telephoue
subseribers, 2) 2-way service between an
operator’s office and his own mobile units
only. and 8) 1-way service to mobile units.
Local 3-minute calls will cost 30 to 40
cents, or 15 cents for one minute. Radio
equipment on cars can be provided by
the customer or the Telephone Company.
In the latter case, the installation charge
will be $25. and $15 per month service
charge.

WGNB: FM affiliate of WGN, Chicago,
received the first G.E. FM transmitter to

(CONTINUVED ON PAGE 56)
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NEWS PICTURE

0, it isn Just another picture taken in

a police car. But it is related to the

$100.000.000 that will be spent in 1946 on
radio equipment for mobile services.

This photograph shows one of the radio

June 1946
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units which will be used to connect all
kinds of vehicles to the Bell Telephone
svstein, This serviee. now starting up in
Kansas City. will be extended to all met-
ropolitan areas. and to main highways, for
use by both commercial and private
trucks and automobiles.

Mobile equipment for this purpose will
be rented by the Telephone Company. or
subscribers can purchase their own units

formerly FM, and F.M Rapio-ELEcTRONICS

4

from independent manufacturers. It has
hbeen demonstrated that time saved by
trucks. buses. and taxicabs. as a resnlt of
speeding their operation with radio tele-
phone instructions. will make the radio
equipment a highly profitable investment.
Already, over 6,000 applications for such
installations have been filed with the FCC,
and thisis just an inkling of the demand to
come.
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TRANSMISSION LINES FOR FM STATIONS

Data on the Characteristics of Goaxial Lines, and Methods of Installation—Part 1
BY C. RUSSELL COX*
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TEMPERATURE RISE FIG. 4. ATTENUATION PER 100 FT. AT 40 TO 220 MC.
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VERY FM or television bhroadcast
transmitter, whether its power is 250

watts or 50,000 watts, must deliver energy

to an antenna through some form of
coaxial transmission line. Such coaxial

lines must be installed with eonsiderable

«are, because the mechanical problems of
mounting large, heavy cables on towers or

tall buildings are severe. No less impor-
tant is the need for careful attention to

LOSS FACTOR

cleetrical details, because freedom from
reflections and from excessive attenuation
is not easily achieved at 100 me. Practices |

common in AM broadcasting would pro- 5
duce retlections and standing waves at 100
me. far in exeess of system tolerances.

VOLTAGE STANOING WAVE RATIO (VSWR)

|

POWER, KILOWATTS

I T 1
1. 4+ 414 ;’ -+ 4 JJ d {3 14 4 -
p_.,_} IEERREE AEENESEEEEEEEENS |
- 1] _Nil. ! | g 15 ~j, .t-ﬁ' BEERE
| glﬂ | I HEEEEEEEN 2 L1y
bl - 4 444 43 - - <+
H s “HE R
AT L] e T T oA T rr L
/ 3 z 1 1 1120 3 “Ji -
wo T N { 1 ImE
I 4 2 -H ] LA 1 EEEEE
" + - - AL o + " -
} i ° 1 -1+ i H4 H
RS | i HH
o 91 RN ENEEEN
= 4 R 2 B o~ A . HH
S . . B W 1 I L - LI I . _r_m -
+.‘._._,,'.4<._<II. 111111 : SO H T
. + 4 . . e <+ -+ + -4 - - 4 - -
IENEERESEEEESEREEN g AT T T
2 3 . s S o s 1 15 20 25

Transmission lines which exhibit the
required eleetrical properties at FM and
* Chief Engineer, Andrew Co. 363 last 75th St.,
Chicago 19, Illinois. NOTE: The text and illustrations
of this artivle are copyright, aml must not be repro-
duced in whole or in part without the permission

of the author. and to d
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television frequencies up to 216 me. have
been designed and are available. It is the
purpose of this article to explain their use,

eseribe the results obtained.

ECTRONICS

FIG. 9. LOSSES DUE TO STANDING WAVES FIG. 10. RESISTANCE & INSULATION LOSS
Characteristic Impedance * For various rea-
sons, a characteristic impedance of 51.5
ohms has become generally accepted as a

standard transimission line impedance for
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FIG. 11. CONSTRUCTION OF JOINTS FOR INNER AND OUTER CONDUCTORS, AND GAS SEAL BETWEEN 20-FT. LENGTHS

FM and television. Most of the major
manufacturers of transmitters and trans-
mitting antennas are designing cquip-
ment around this value of impedance, and
it is expected that the Radio Manufac-
turers Association will eventually lend its
weight toward establishing an impedance
of 31.5 ohms as standard. The 70-ohm
transmission lines used for many years in
AM broadcasting will continue to bhe
available, but are not recommended for
FM. Although entirely satisfactory at
standard AM broadeast frequencies, such
lines do not offer the required degree of
eleetrical performance at 100 me.

Diameter * Transmission line sizes have
been chosen so that the diameter of each
line is approximately twice that of the
next smaller size. Four standard diameters
are offered, as follows: 75, 15g, 31g, and
6lg”". RMA standardization is also ex-
pected on these values of transmission
line diameter; in fact, transmission line
standards of very broad scope are being
formulated and will help enormously in
providing uniformity of electrical ratings

and interchangeability of all components.

Unless the line is extremely short, the
choice of a suitable diameter depends
upon maximum permissible attenuation,
or minimum permissible efficieney. The

FIG. 13. SOLDER-
LESS FLANGED
COUPLING USED
WHEN A 20-FT.
SECTION MUST BE
CUT OFF IN THE
FIELD

latter factor may be determined by divid-
ing the power required at the input termi-
nals of the antenna by the maximum
power output of the transmitter. The
proper diameter for any specified length
may then be determined by selecting from
Figs. 5, 6, 7, or 8 a diameter which pro-
duces an efficiency equal to or greater than
the quotient of these two powers. For

very short lines, the procedure deseribed
above may lead to the selection of a
diameter too small to carry the required
amount of power, so the maximum power
rating should be checked against Fig. 8.

Fig. 2 shows recommended transmission
line diameters for varions transmitter out-
put powers and line lengths, based on
arbitrarily assigned maximum attenuation
values (2 db for 250 watts, 1.5 db for 1
and 3 kw, 1 db for 10 kw, and 0.5 db for
23 and 30 kw). The eurves provide a
graphical illustration of the importance of
short transmission lines, beeause diameter

FIG. 12. 90° AND 45° ELBOWS, USING FLANGED CONNECTIONS, FOR CONSTRUCTION REQUIRING BENDS

30
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FIG. 14, A GAS INLET FITTING SET BETWEEN FLANGES ON THE ENDS OF 20-FT. SECTIONS OF COAXIAL LINE

and cost increase rapidly with the length.

The maximum power ratings shown in
Fig. 3 for the four standard diameters are
based on safe temperature rise, and should
not be exceeded. The standing wave ratio
depends on impedance mis-match at the
antenna, but since this factor should
never exceed 1.75, the corresponding power

the factors contributing to transmission
loss. The result is that the attenuation
and efficiency values presented in Figs. 4
through 8 appear more pessimistic than
previously published data which fail to
make full allowance for insulator and con-
ductor losses. Actually, transmission loss
in the new 31.5-ohm eoaxial cables is less

tion both increase with temperature. Fig.
10 indicates the order of magnitude of this
increase due to operation at high power
levels.

Mechanical Details * Since FM antennas are
usually mounted on towers or tall build-
ings where torch soldering is difficult, it

FIG. 15. THIS EXPANSION FITTING IS DESIGNED TO INTRODUCE ONLY NEGLIGIBLE REFLECTIONS IN THE LINE

ratings are suggested as maximum. .\t
FM and television frequencies, only very
short transmission lines are operated near
the maximuin power rating because, for
even moderately long lines, the limitation
of minimum permissible efficiency  de-
mands the choiee of a larger diameter.

Efficiency » In calculating attennation in the
new FM and television lines, every effort
has been made to determine precisely all

than that in any of the previously avail-
able commereial types. In making com-
parisons. it should be veritied that both
sets of loss curves are caleulated on the
same basis,

Attenuation increases when standing
waves are present, as shown in Fig. 9.
Also. operation at maximum power rat-
ing or at excessive temperature rise causes
an increase in attenuation, because resist-
ivity of copper and loss factor of insula-

was decided that all eonnectors aud other
accessories must be designed to permit a
completely  solderless installation. The
connectors used for this purpose are gas-
keted brass Hlanges. silver brazed at the
factory to both ends of each 20 ft. trans-
mission line seetion. As shown in Fig. 11,
successive seetions are joined together by
means of bolts passing through the flanges
on adjacent ends. The gas seal is made
(CONCLUDED ON PAGE 59)
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FIG. 16. THE
ROLLED-IN
GROOVE

i Y o

SUPPORTS
THE INNER
COKRDUCTOR
ON VERTI-
CAL RUNS OF
LINE

123 20FT.

20FT, .’

FIG. 17.

June 1944

ON HORIZONTAL RUNS, THE POSITION OF THE GROOVE IS REVERSED IN ALTERNATE 20-FT.

formerly FM, and FM Ravio-ELEcTRoNICS

LENGTHS OF LINE

31



CATSTAL

FIG. 1. FRONT AND INSIDE VIEWS OF THE
BROWNING FREQUENCY METER

HOW TO CHECK EMERGENCY EQUIPMENT

Information on the Use of the Browning Frequency Meter for Checking Emergency Transmitters

HE increasing demand for frequency

assignments in communications ehan-
nels requires an inereasingly closer ad-
herence to assigned frequeney hy cach
licensce. Accurate frequency measure-
ments are essential, therefore, to the most
effective nse of the all-too-liniited spece-
trum, for if one transmitter is off fre-
queney. its range is reduced greatly, and
oftentimes serious interferenece is set up
with adjacent-channel transmitters.

When radio supervisors fail to maintain
their transmitters on the assigned fre-
quencies, it is most often due to the fact
that they are not familiar with the tech-
nique of frequeney measurements, As a
result, they are reluctant to make fre-
quency checks, even though they have the
instruments neeessary.

With this situation in mind, the follow-
ing information has been prepared for the
benefit of those to whom the frequeney
meter and its use are still enshrouded in

* Engineering Department, Browning Laboratories,
Ine., Winchester, Mass,
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BY A. J. ZINK, JR.*

mystery and doubt. While the data pre-
sented concerns the Browning type S+
meter specifically, a study of this article
will shed much light on the use of fre-
quency meters of any make intended for
the emergeney serviees,

Electrical Circuits « FCC rules for the emer-
geney services require that each trans-
mitter be given a periodic  frequeney
check. For use by police and other
emergeney stations, it is advisable to use
a meteraccurate to plus-or-minus .00259%.
Then there will be no question about
meeting FCC requirements. The Brown-
ing meter illustrated in Fig. 1, is calibrated
with the required precision at one to five
different frequencies within the band from
1.5 to 100 me.

As shown in the block diagram, Fig. 2,
the instrument contains two oscillators.
One of these, indicated as TUNABLE osc.
in the block diagrain, is adjusted by the
tuning knob, and is used for making fre-
quency measurements. Any oseillator cir-

cuit which depends on the mechanieal
dimensions of the components for fre-
qgueney is subject to drift. Therefore, a
erystal-controlled reference oscillator, in-
dicated as REF osc., is provided., When a
measurement is to be made, the tunable
oscillator is checked at two points on the
dial against the erystal-controlled refer-
ence oseillator, as will be explained later.
Any drift in the former can be corrected
by an adjustment of the knob marked
E.C.0. ADJ.

Headphone connections are provided
for a rough check of the beat frequency
set up between these two oscillators or
between the tunable oscillator and the
transmitter that is being checked. For
exact adjustment, an electron eye tube is
used, the beat frequency being indicated
by the deflection of the eye.

A mixer tube and associated AF ampli-
fier are used with the eye tube. The mixer
circuit is of conventional design, in which
the grid of a 6SA7 oscillator seetion re-
mains connected to the tunable oseillator,

FM anxp TELEVISION



SIGNAL TO BE MEASURED

— |
l ggz_l ‘wg:g“H MIXER |a] AF AMP DETEC
AEGULATED 'NON-REGULATED
B+ B
{ POWER 110V 60 L AC
|_“°- — SUPPLY OR 11OV DC
——

FIG. 2. CIRCUIT ELEMENTS OF THE CRYSTAL-CONTROLLED METER

and the grid of the pentode section is
switched to the reference oseillator or to
the unknown signal. A single-ended triode
audio amplifier stage is coupled to the
niixer output for zero-heat amplification.
Good low-frequency response is provided
in order to drive the triode section of the
GU3 eve tube at beat frequencies below 25
eveles. At exact zero-beat condition. the
amplification is sufficient to give a 9¢
deflection of the eye.

Compaet overall design and lightweight
are achieved through the use of a trans-
formerless power supply and half-wave
rectifier. Heat dissipation within the cahi-
net is kept at minimmm by using a live-
cord resistor in series with G-volt heater-
type tubes. Approximately 130 volts are
delivered to the mixer and detector stages,
and regulated 60 volts to each of the two
oscillators.

A telescoping antenna, so mounted that
it can be used as a carrying handle, pro-
vides a flexible method of coupling to the
transmitter under test. A S0-watt fixed
transmitter, feeding a coaxial line and
located within 20 ft. of the meter. will
usually give sufficient coupling throngh
leakage if the antenna on the meteris Mully
extended. Tt will give sufficient pickup to
measure the frequeney of a 25-watt
mobile transmitter at a distance of abont
30 ft. when the antenna is pulled ali the
way out. although this may vary eonsid-
erably under special conditions.

How to Read the Vemnier » The first require-
ment for using the frequency meter is an
understanding of the vernier seale. The
vernier, Fig. 3. simply shows the exact
number of tenths of a main-scale division
to be added in the complete reading. For
example, the reading of the seale in Fig. 3
is 31 divisions plus a fraction to he ex-
pressed in tenths,

To determine this fraction, note which
line on the vernier is exaetly opposite a
line on the main seale. In this case, line 3
is opposite a main scale line. Therefore,
the fraction three-tenths shonld be added
to the reading 81. Thus, the full reading of
the main scale is 31,3, If line 7 on the
vernier had been opposite a line on the
main scale, the reading would have been
31.7.

If it is desired to set the dial at a speci-

fied value, such as $7.6, the main scale
should be set so that 47 is opposite 0 on
the vernier. Then it should be turned just
a little farther in the direction of 48, until
line 6 on the vernier is opposite a line on
the main scale. This gives a setting of 47.6.

FIG. 3. THE VERNIER TUNING DIAL

Checking the Calibration » Always before mak-
ing a measurement, the tunable oscillator
must he checked against the  built-in

crystal-controlled reference oscillator. At
first thought, the method for checking an
oscillator for exact setting at, for example,
39.66 me. from a 100 ke, erystal may not
he clear. Actually, it is very simple, as
will be explained:

The oscillations generated by a crystal
contain a great number of harmonies
which set up beat notes of various fre-
quencies when a separate, coupled oscil-
lator is tnned over a wide frequeney band.
It is possible. for example, to obtain a
response from a 100-ke. crystal at 39.5
me. and at 39.75 me. These are not, of
course, harmonies of the erystal frequency,
but are responses produced by harmonices
of the crystal in combination with har-
monices of the tunable oseillator. Thus the
tunable oscillator in the frequeney meter
could be checked for calibration at those
twao points, If it is correet at those check
points, it follows that the calibration will
he accurate at any intermediate point,
such as 39.66 me.

Of course, if the tuning range of the
E.C.0. Anl. condenser were wide enough,
other crystal response frequencies would
he reached. Since that would be con-
fusing, the inductance nsed with the con-
denser is adjusted, during the original
factory calibration, so that only two check
points, on each side of the specified fre-
queney, can be covered by the adjust-
ment of the B.c.o. ang. condenser.

This can be seen in Figs. + and 5. Fig. 4
is an actual calibration chart for a meter
designed for the specified frequeney  of
39.66 me. Above the calibration line, the
percentage of deviation is marked to cor-

06 07%+

PERCENT DEVIATION FROM ASSIGNED FREQUENCY

30
DIAL READING

FIG. 4. THIS CALIBRATION CURVE SHOWS THE PERCENTAGE OF ERROR FROM THE SPECI-
FIED FREQUENCY AT VARIOUS SETTINGS OF THE TUNING DIAL
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respond to dial settings which appear be-
low the line. As the chart shows, a devia-
tion of minus .05% is $9.64 me.. while
plus .05% is 39.68 me.

The complete calibration for the dial is
given in Fig. 5, where the check points,
indicated as C.P., appear at 89.75 and
39.5 me.. corresponding to dial settings of
G2.9 and 27.4 divisions. Thus, when the
E.C.0. ADJ. knob has been set to align the
tunable oscillator with the erystal at

Checking a Transmitter » An FM or AM
transmitter can be checked with this fre-
quency meter in either of two ways: 1) by
measuring the frequeney at which a trans-
mitter is operating. and reading the per-
centage deviation from the calibration
chart, or 2) by setting the meter at the
assigned frequeney, and adjusting the
transmitter to resonance with the meter.
The same procedure is followed in either
case. Here are the steps:

BROWNING LABORATORIES, Inc.
BAND NO. 1 Type S—¢ Serial No. g9
Frequency Frequeney Dial Frequency Dial
1\ Megacycles) (Megacycles) Reading (Megacycles) Reading

39,910 85.3 59,725 59,5 39,5
29,905 84.5 39.720 5.8 gt e
39,900 13.¢ 39.715 58.1 39.530 A2
39,895 2.9 59.710 57.4 39.525 30.¢
39,990 2.1 39.705 56.7 39,520 29.9
39,085 1.4 39.700 55.9 59.515 29.2
39.£80 80.C 59,695 5.2 39.510 8.6
19,675 79.9 39,690 1.5 39.505 | 28.0
39,670 79,2 59.¢85 55.7 39.500 | 27.4 ~.P
9,865 8.4 9.€80 52.9 9,495 t2c.7
39.860 1.7 $9.€75 52.2 59.490 26.1
39,855 77.0 9. 670 51.5 39.485 | 25.4
39,850 76,2 39,565 50.7 39,480 24.7
39,845 75.€ 39.560 5.F | 49.9 39.475 {241
39,840 78,9 39.655 49.2 39.470 l22.4
39.825 7.2 59,650 8.4 39,465 22.8
39,830 73.¢ 17.7 19.460 a2
59,825 2.9 6.9 39,455 QA€
39.820 77,2 46.2 39.450 20.9
39,815 7156 5.4 39..145 20.3
30,810 70,2 4.6 39,440 19.5
39,905 70,2 3.9 39,435 19.0
39,00 9.6 PERY 39,430 18.4
39,795 ceno 201 39.425 17.7
39,790 68.3 41.7 39.420 171
39.785 67.5 .60 1.0 39,415 16.4
39.780 06.9 59,595 0.2 39,410 15.7
59.775 66,5 39,500 9.5 39,405 15.1
39,770 65.5 29,585 38.8 39,300 lics
39,765 s 29.580 3.1 39,395 13,7
30.760 €4.3 39,575 37.4 39.3% 13.0
39.755 63.6 39.570 36.6 59,385 12,3
39.750 629 C.P. |33.568 5.9 39.380 1.5
39.745 62.3 53,560 35.2 39.375 1018
30,740 e 39,555 34.6 39,370 10.1
39,735 0.9 39,550 55.9 39,365 9.3
39.730 .2 39,545 35.2 39.360 | 66

{

{

{

|
C. P. Crystal check points
S. b Specificd Frequency

FIG. 5. COMPLETE DIAL CALIBRATION, WITH CHECK POINTS AND THE SPECIFIED FRE-
QUENCY MARKED C.P. AND S.F. RESPECTIVELY

those two dial settings, a frequeney of
exactly 39.66 me. will be obtained when
the dial is at 49.9 divisions.

BOOK REVIEW

Two-Way Ranio, by Samuel Freed-
man, Commander S (E) T. USNR. 237
pages, well illustrated, eloth binding, 6 by
914 ins. Published by Ziff-Davis PPublish-
img Company. 3350 Fifth Avenue, New
York, N. Y., Price $5.00.

Commander Freedman is well qualified
to discuss the subject of two-way radio
communications. During the past 26 years
he has been a radio operator, engineer,
inventor, author, teacher, and consultant
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1. Plug the meter power cord into 115
volts, AC or DC. Turn the erystaL switeh
to the ox position, and allow the instru-

and in the last 12 years has specialized
in communications while serving in the
United States Naval Reserve. Two-Way
Radio covers the planning, installation
and maintenance of communications sys-
tems for railroads, police, fire, forestry,
highway, public utilities, marine and aero-
nautical applications. The basic differ-
ences between AM and FM equipments
arc discussed and illustrated along with
clementary theory. Theory is presented
in simple and non-mathematical form.

ment to warm up for at least 30 minutes,

2. Turn the BAND switch to the proper
band for the required frequency.

3. Plug a pair of phones into the jack
provided.

4. Referring to the calibration chart for
the tuning band to be used. find the dial
setting for the check point nearer the as-
signed frequeney of the transmitter, and
set the dial to that reading by means of
the vernier seale.

5. Adjust the E.c.o. apJ. knob for zero
beat in the phones. At this point. the eye
will flutter. A further. exact adjustment
will hold the eve open. This means that
the tunable oseillator is exactly in reso-
nanee with a harmonic of the crystal.
(Note: if the setting is in the range from
30 to 40 me.. the two oseillators will agree
to an aeccuracy of at least 1 part in
5.000,000.)

6. Turn the crYsTAL switeh to the orF
position.

7. Extend the telescoping antenna. The
meter should be within 50 ft. of the trans-
mitter. Turn the transmitter on by
pressing the push-to-talk switeh on the
microphone, but do not modulate the
transimitter.

8. Adjust the transmitter frequency
until a zero beat is obtained with the
meter, using the phones and the tuning
eve.

9. To determine the percentage of error
in the transmitter, adjust the meter until
zero beat is obtained with the transmitter,
Then check the dial setting against the

-alibration curve. This will show the per-
centage of error.,

Checking the Crystal & Any portable meter of
whatever make should be checked periodi-
ally against the standard frequeney sig-
nals transmitted by the Bureau of Stand-
ards from station WWY in Washington.
This is necessary because, unless a erystal
is protected by a constant temperature
enclosure, it is subject to drift.

For that reason, a slot adjustment he-
low the dial knob, marked crYSTAL ani.,
is provided. The tuning range of this
trimmer is so limited that it cannot be set
to zero beat at other than 100 ke., the
correct erystal frequeney. when compared
with WWV signals, The Browning model
RI-10 calibrator is specifically designed
for checking any frequency meter against
the standard  frequeney  signals  from

WWY,

Hlustrations, schematies and parts lists
are given for typical equipments used in
the various services. Commander Freed-
man also devotes a chapter to induction
radio and guided carrier systems as ap-
plied to railroad communications. Design
and installation problems relating toanten-
nas and power supplics of both fixed and
mobile installations are discussed in detail.

This book is recommended to those
who are interested in a general review of
the theory and application of 2-way radio.
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EXAMINING FM TRANSMITTER PERFORMANGE

Use of the Panalyzor for Analyzing the Characteristics of FM Gircuits—Part 1

HE growth of FM has made it impera-

tive that better ways of checking and
measuring the characteristics of FM sig-
nals be used in order to obtain the maxi-
mum benefits from properly adjusted FM
syvstems.,

The Panalyzor, Fig. 1. is one such in-
strument. for it provides great assistance
in determining the performance charac-
teristies of FM transmitters. It is. in
cffect, a radio frequency spectrum ana-
lvzer. capable of showing simultaneously
large bands of signals and signal distribu-
tions as deflections on the sereen of a
-athode ray tube. Being of the heterodyne
type. it reproduces signals in any portion
of the frequency speetrum. Each diserete
quantity of radio frequency energy pro-
duces a characteristic deflection which
indicates the frequeney. relative amplhi-
tude. stability, and relationship to other
frequencies of the spectrum.

Because of its ability to show many
signals at once, it is easy for the Panalyzor
to show the spectral distributions of FM
signals whose carriers, under modulation,
break up predictably in accordance with
Bessel function distributions. The voltage
frequeney distribution for an FM wave
is given by the following series:

Eo = En{Jo@)sin@ + 2u)t + Ji(8)

[sin(Q + u)t-sin(2 — u)t| }

+ Ja(g) sin(2 + 2u)t + sin(2 — 2u)t]

+ J5()[sin(2 + Su)t + sin(2 — Bu)t]

+ .. Ja@)sin(e@ + ndt + (= e
(sin2 — un)t}

where Eq is the amplitudes of voltages for
an FM signal

En = the maximum voltage of the un-
modulated FM earrier

8 = the deviation ratio of frequency
deviation to modulating frequency (f)
where Jo (8). J1 (8) represent the ampli-
tude order of carrier, 1st sideband pair,
2nd sideband pair, ete. Under modulation
these sidehband pairs extend symmetri-
cally away from the carrier position.

Appearance of FM Signals » As long as there
is no modulation present, a simple hori-
zontal line broken by an inverted V-like
signal (representing the ecarrier) at the
center of the line, appears on the cathode
ray tube screen as shown in Fig. 2. This
fine represents a frequency axis and main-
tains its calibration unchanged, irrespec-
tive of the portion of the radiation spec-
trum which is being inspeeted. In the
presence of FM modulation. the hori-

* Assistant Chief Engineer, Panoramic Ra.dio Cor-
poration, 242 West 55th Street, New York 19, N. Y,

June 1946

BY J. R. POPKIN-CLURMAN*

zontal line breaks up. providing a series
of inverted Vs whose amplitude indieates
the relative strength of the side fre-
quencies and the carrier. The significance
of ecach deflection i1s  two-dimensional,

sinee the Panalyzor shows frequeney along

FIG. 1 THE PANALYZOR MOUNTED IN A
MOVABLE TESTING ASSEMBLY

the X or horizontal axis and amplitude
along the Y or vertical axis,

Resolution » By resolution is meant the
ability of the Panalyzor to discriminate
between signals that are closely adjacent
in frequency. In FM. this means between
adjacent side frequencies. This factor cor-
responds to selectivity in receivers. Reso-
lution is a function of a number of factors.
among them being the bandwidth ana-
Ivzed, the rate at which the instrument
sweeps through the bandwidth, and the
seleetivity of the analyzing element. In

formerly FM, and FM Rapio-ELEcTRONICS

observing =+ 100 ke. for FM, it becomes
necessary to provide for a fairly wide
analvzing element : Because of this, modu-
lation frequencies below 5 or 6 ke. tend to
mix or beat with cach other. This is not
detrimental, since the energy distribution
envelope of the FM signals, and hence
their deviations, can still be observed.

Operation of the Panalyzor = The fundamental
objective of the Panalyzor is to reproduce.
on the screen of a cathode ray tube. a
series of adjacent signals so that an effec-
tive analysis by inspection is possible.
Realization of this objective involves the
following points:

1. Signals extending over a range of
frequencies. determined by the particular
tvpe of Panalyzor used. must be repro-
ducible regardless of the mean frequency
of the range.

2. Reproduction must be such that the
relative amplitudes of the signal deflee-
tions are in the same ratio as the original
signal strengths.

8. The linear separations of the deflec-
tions along the baseline must be propor-
tional to the differences in frequeney he-
tween the original signals.

4. Any one of the reproduced signals
must be capable of isolation and detailed
visual analysis,

In order to realize the tirst objective.
the Panalyzor is designed to operate in
conjunction with an external signal gen-
erator whose output is used to heterodyne
the series of test signals. If the frequency
of the signal generator is so chosen that
the beat frequency between it and the
mean frequencey of the test range is iden-
tical with the input frequeney of the
Panalyzor being used. then the entire
range of signals will become visable. For
example: A Panalyzor having a maximum
sweep-width (maximum visual band) of
200 ke. is used to reproduce a series of
signals from an FM transmitter extending
from 100.1 me. to approximately 100.3
me.. as indicated at Fig. 3. Block A. If the
input frequency of the Panalyzor is 300
ke., the frequency of the heterodyne
oscillator, Fig. 3. block 3 should be either
1007 or 99.7 me. Both the FM and
heterodyne signals are fed to the aperiodic
mixer, indicated as 1 in Fig. 3.

Accomplishment of the second point
calls for an amplification characteristic
that is flat over the maximum visual band
of the Panalyzor. In the example given
above, the response curve of the input
amplifier stages up to the 2nd conversion
point must be essentially linear over 200
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ke.; that is, linear from 400 ke. to 600 ke.
The figures given indicate symmetrical
linearity over a range of + 100 ke. from
the inpnt frequency. Specially designed
bandpass circuits, 2 in Fig. 3, meet this
problem without difficulty.

To obtain the results required under
the third point, a linear frequency modn-
lation of the Panalyzor's local oscillator is
required. This is accomplished by a care-
fully designed sawtooth oscillator, 7 in
Fig. 3. and a reactance modulation cir-
cnit, 3 in Fig. 8. More complete details
concerning these circuits will he found
later in this paper.

With regard to the fourth point. closer
inspection of individual signals is made
possible by the variable sweep-width fea-
ture which is a part of every Panalyzor.
The bandwidth examined may be reduced
at will. thus enlarging the details of
signals.

The Heterodyne Oscillator « The uscful range
of the Panalyzor is determined by the
frequency range of the external hetero-
dyne oscillator, Fig. 8B. The frequency
of the heterodyne oscillator should prefer-
ably be higher in frequency than the test
signal by an amount equal to the center
input frequeney of the Panalyzor as pre-
viously explained. This is

=F+F

where:

F2 = frequency of the external hetero-
dyne oscillator

Hleetions when the product of the test
signal and the signal produced by the
heterodyne oseillator, both measured
microvolts, is 30,000 or more.

Functional Explanation = In many respects the
Panalyzor resembles a high-efficieney su-
perheterodyne receiver in operation. RF
amplification, frequeney conversion, IF

KILOCYCLES

FIG. 2. TRACE ON CATHODE-RAY TUBE

WITH NO MODULATION

amplification, detection, and signal ampli-
fication, are all present, as shown in the
simplified. overall schematie diagram, Fig,
4. The significant points of difference are
outlined below:

A. RF Banprass Actiox — the radio
frequency amplification system aims at
flat bandpass action over the range for
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Fi = the test signal (FM) at or near the
center of the test range
Fz = input frequeney of the Panalyzor

When this relationship is used. the cali-
bration marking of the CRT sereen is cor-
rect: the higher frequencies appear on the
left side of the sereen. while the lower
frequencies are seen on the right.

A heterodyning signal whose frequency
is lower than that of the test signal can be
used without difliculty except that in this
case the screen scale calibration will be
reversed in sign. Then

Fp=F - F;

B

Sensitivity * The sensitivity of the Pan-
alyzor is such as to produce usable de-
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which the particular Panalyzor is de-
signed. By means of a properly-loaded
-onpllng transformer between the aperi-
odice mixer stage and the second converter,
an essentially flat response curve is ob-
tained. The test signals are mixed with the
heterodyning oscillator signal in the input
tube, usually a pentagrid type: the mixed
differenee frequencies are fed to the con-
verter through the bandpass eoupling
transformer so that they produce voltages
whose amplitudes at the grid of the latter
are in the same ratio as the original signal
strengths.

B. Tue FM Osciunator — .\ portion
of the converter tube functions as the local
oscillator whose frequency is periodically

varied between limits established by the
design of the particular Panalyzor in use.
For a Panalyzor whose maximum baund-
width is 200 ke, the oscillator frequencey
will vary lincarly over a range equal to
=+ 100 ke. around a predetermined mean
frequeney. In the course of these fre-
queney excursions. the oscillator sncees-
sively beats with each of the signals pres-
ent in the converter, producing a series of
signals of the proper intermediate fre-
queney to be amplified by the sharply
tuned or narrow-band IF amplifier which
follows. These successive TF pulses, sepa-
rated from ecach other by time. are then
fed to a diode detector. They are then fed
to the vertical plates of the cathode
ray tube through a DC coupled video
amplifier.

C. REactaxce-Tese Cirevit — The
frequeney modulation of the oscillator is
produced by the reactance-tube method.
The reactor. acting as an artificial induct-
ance in paraliel with the tank inductance
of the oscillator. changes the oscillator
frequeney by an amount which depends
upon the potential applied to its grid.
The souree of voltage for the reactor grid
is a sawtooth osecillator of the blocking-
tube varicty. Thus, as the potential of the
reactor grid changes in accordance with
the linear variations of the sawtooth out-
put, its effective inductance is altered in
the same lincar fashion. The result, there-
fore, is that the frequeney of the oscillator
is swept linearly and periodically over a
continuous portion of the spectrum. One
limit of this range is approximately the
same as the oscillator would produce if it
were acting alone, and the other limit is
determined by the amount of shunt in-
ductanece that the reactor can supply.

D. Tue Sawroorn GENErRATOR — The
sawtooth generator performs two fune-
tions simultancously. First, it varies the
voltage applied to the grid of the reactor
as explained in section C. Second, through
an amplifier it sweeps the electron beam
of the CR'T horizontally across the face of
the tube in eoincidence with a horizontal
-alibrated base-line engraved on the filter
over the viewing end of the tube.

The Panalyzor screen is equipped with
a filter which enables optimum visual re-
production of the signals on the sereen
without being greatly affected by ambient
light falling on the face of the CRT.

The sawtooth frequency is generally
synvln‘onimwl to one-half the line fre-
queney. i.c., 30 cyeles per second. This
means that the local oscillator completes
30 excursions during each second and that
the beam sweeps horizontally 30 times in
cach second. The voltage pulses produeed
by the successively heterodyned signals
are detected. amplified, and fed to the
vertical CRT deflection plates. producing
pips of different amplitudes which are pro-
portional to the corresponding voltages.

As these deflections appear, the hori-
zontal motion of the electron beam causes
each one to appear at its own position on

FM axp TeLEvisSION
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the screen. The repetitive action of the
sawtooth generator, synchronized with
the sweeping of the oscillator and the
beam of the CRT, permits each deflection
to appear in the same place 30 times in
each second. Dersistence of vision and
fluorescence create the illusion of con-
stant, steady indications.

The direct-coupled video amplifier is
used in order to examine the carrier for
hum, noise, ete. Also it eliminates DC
reinsertion probletus in reproducing each

“pip.”

Tests on 250-Watt FM Transmitter » T'o obtain
measurements under actual operating con-

June 1946 — formerly FM, and F.M Rapio-ELEcTRONICS

IT WILL BE SEEN THAT THE CIRCUIT RESEMBLES THAT OF A SUPERHETERODYNE, WITH THE AD-

DITION OF A CATHODE-RAY TUBE AND ITS ASSOCIATED CONTROLS. RF, IF, AND AF AMPLIFICATION, AN FREQUENCY CONVERSION ARE USED

FIG. 4. SCHEMATIC DIAGRAM OF THE COMPLETE PANALYZOR.

ditions. the test setup in Fig. 5 was in-
stalled to check a 250-watt transmitter at
the Transmitter Equipment Manufactur-
ing Company, New York City. Output

was taken from a small, untuned coupling
loop near the final tank circuit of the

transmitter and fed into one

of the
Panalyzor imputs. The other input was
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fed from a Measurements generator, Maodel
80, which was set 500 ke, away from the
center frequeney of the FM transmitter.

The operation of the center frequency
stabilizing control was clearly shown by
deliberately detuning the direct FM mas-
ter oscillator of the transmitter. Any over-
shoot of the control could be immediately
scen. Unsymmetrical modulation (oh-
tained by running unbalanced reactance
modulators) is also immediately obvious.
Under conditions of 120-ke. deviation, it
was possible to observe the effects of AM
on FM. By shifting the operating point of
the modulators away from optimum, it
was possible to observe the entire FM
spectrum shift from its static center fre-
quency with accompanying distortion.

The 120-¢yele hum on the FM earvier
was obtained by removing some of the
filter from the final amplifier. This hum
was observed as amplitude modulation on
the carrier.

It is very easy to wateh the sereen of the
Panalyzor and determine program modu-
lation, since the entire FM signal shows
at once. If any of the amplifier circuits is
not tuned properly, or if there is any dis-
tortion, the sereen will show this up.

1. Static Characteristics * To determine the
static characteristics of an FM transmit-
ter. one input of the Panalyzor is con-
nected to the transmitter output in the
normal manner, and the heterodyne oscil-
lator is connected to the other input of the
Panalyzor. The audio network is discon-
nected from the FM modnlator and DC
voltages of known value are fed to the
modulator.

The deviation of the carrier can be
determined directly by observing the Pan-

above can be used with sine wave by sub-
stituting sine waves for direct current
voltages. In this case the Panalyzor will
show the limits of the deviation which, for
the lower andio frequencies, fall off very

tie the modulator input grids of the re-
actance tube in parallel and adjust the
operating point so that minimum FM is
obtained. This was the method used in
balancing up the frequency nodulators

FIG. 5. COMPLETE EQUIPMENT TO ANALYZE FM TRANSMITTER PERFORMANCE

rapidly after reaching the normal devia-
tion. This is illustrated in Fig. 6.

AL Nox-SyavEeTrIcan MobtrLaTtiox
Because of the instantancous presentation
of the FM signal. it is possible to observe,
for a sine wave modulation, any shift in
frequeney of the side current and the car-

KILOCYCLES

FIG. 6. MODULATION 4 KC., DEVIATION =
60 KC., 3 1S 15

alyzor sereen. For small carrier deviations
it may be desirable to reduce the band-
width observed by turning down the
sweep-width control.

A plot of the Panalyzor deviation indi-
cation versus direct current voltages ap-
plied to the modulators will establish the
static characteristics of the modulator.

2. Sine Wave Response * 1'he method given
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FIG. 7. CARRIER SHIFT 15 KC., DEVIATION
= 60 KC., 3 = 4

rier, such as the condition shown in Fig. 7.
as the modulation index is increased. If
balanced modulators or reactanee-tube
modulators are used. this shift indicates a
non-linear or non-symmetrical action of
the modulator, and it is possible to correct
this non-lnearity while watching the
Panalyzor. For a pair of series reactors,
operating in push-pull. one of the ways to
adjust for proper operation would be to

used in the Temco 250-watt transmitter.

Behavior of the carrier frequency can
be observed by using a modulation fre-
quency greater than the minimum resolu-
tion of the Panalyzor so that the carrier
can be observed without interference from
the side bands. Usually an audio modula-
tion frequeney greater than 6 ke. is
desirable.

B. Huym — Hum can be divided into two
-ategories: amplitude-modulated hum and
hum appearing on the audio system or at
the modulators. To determine which hum
is present. the transmitter modulation is
reduced to zero and the Panalyzor center-
frequency control which changes the I"an-
alyzor frequency is set so that the carrier
appears at the center of the screen. The
Panalyzor sweep-width is reduced to zero
until a straight line appears across the
screen if no hum is present. If amplitude-
modulated hum of either the 66- or 120-
cyvele variety is present, as the center-
frequeney control on the Panalyzor is
shifted. the shape of the hum pattern will
remain unchanged but merely move up
and down on the screen, Fig. 8A. If the
sweep frequency is set at 30 cycles. there
will be two bumps on the line for 60 eyele
hum, and four bumps on the line for 120
cyele hum, Fig. 8B. If frequency-modu-
lated hum from the balanced modulator
or reactance tubes is present, or if there
is hum pick-up in the audio frequency line,
the hum pattern will change phase. as
illustrated in Fig. 8C, when the center
(CONTINUED ON PAGE 44)

FM anp TeLkvIsION



RAILROAD RADIO SPECIFIGATIONS

Requirements for Radio Telephone Transmitting and Receiving Equipment and Accessories

A —Purpose: The purpose of this speci-
fication ! is to guide the seller-contractor
in the manufacture of radio telephone
equipment for use on railroad rolling
stock and at fixed points.

B — Drawings: None included.

C —Scope: This specification is intended
to cover radio transmitting and receiv-
ing apparatus, appropriate power sup-
plies, and auxiliary devices associated
therewith and generally neecessary to
provide a complete radio station.

D — General: D1-ServicE Coxprtions: Un-
less otherwise specified, all performance
requirements of this specification  shall
be met for any combination of service
conditions specified helow:
a. Ambient Tewmperature — Minus 30° C.
to plus 60° C.

b, Ambient Humidity
¢. Duty — Intermittent
d. Power Supply — Single phase, 60 cy-
cles per second, 105-125 volts r.m.s.

e. Power Quiput — Any value up to full
rated ontput

Zero to 959

D2-NorMaAL OPERATING CONDITIONS: Un-
less otherwise specified, the term normal
operating conditions as used in this speci-
fication shall be understood to have the
definition given below:

plus 25° C
309,

volts rom.s., 60

a. Ambient Temperature
b. Ambient Humidity
¢. Line Voltage — 117
cveles, single phase

d. Power Qutput — Full rated

e. Mode of operation — Intermittent 2

D3-FreQuENcy RaxcGe: This equipment
shall be capable of operation on any speci-
fied frequencies between 158 and 162 me.
or between 186 and 216 me. as ordered.
with no adjustments other than changing
crystals and retuning.

The tuned circuit constants shall be
such that it is impossible to tune any
stage to other than the correct harmonie
of the preceding stage. The design of
tuned circuits and selection of compo-
nents shall be such that tuning adjust-
ments are not critical.

D4-WEeaTnErrrOOF HouvsixGg: When so
ordered, this equipment shall be furnished
with a weatherproof housing suitable for
mounting on the exterior of locomotives,
water tenders, cabooses or cabin cars.

' These specifications are published through the
courtesy of the Rock Island Railroad. It is understood
that similar specifications will be adopted by the
Ansociation of American Railroads.

2 Cyele of 5 minutes on and 15 minutes off for a

period of 7 hours, and 10 seconds on aund 20 seconds
off for 1 hour.

June 1946

Dis-MovrxTting: When so ordered, this
equipment shall be provided with mount-
ings capable of reducing the effeets of
vibration and shock encountered on freight
train cabooses, sufficient to prevent dam-
age to the equipment.

E — Transmitter Unit: 1-Perroryaxce Re-
QUIREMENTS OF Tuansautter: a, ludio
Gain — Sufficient  audio gain shall be
furnished so that when a person is talking
into the microphone in a normal tone of
voice, an amplitude-modulated transmit-
ter will be modulated 90% or a Fre-
queney-Modulated  transmitter deviated
+ 13.5 ke,
h. .tudio Respouse (amplitude-modulated
transmitters) — The audio response shall
not vary more than 4 db for any two
frequencies between 300 and 3,000 cyeles,
and shall be a minimum of 6 db below the
1,000-¢vele point at 4,000 cycles.
c. Andio Response (frequency-modulated
transmitters) — The overall transmitter
audio response when measured with a
demodulating cirenit having lincar char-
acteristics shall increase 6 db per octave
at a rate lincar within 4 db from 300 to
3.000 cveles. Response above 3,000 cyveles
shall be smoothly attenuated with a
minimum allowable attenuation at 4,000
eveles of 6 db. This pre-cmphasis charac-
teristic is to be applied in such a manner
that the frequency range can he expanded
if desired.
d. Modulation — Either frequency-modu-
lated or amplitude-modulated transmit-
ters shall be capable of 909, modulation
at any audio frequency between 300 and
3.000 cyeles with harmonie distortion not
in excess of 3%. 1009 modulation for a
frequency-modulated transmitter is de-
fined as £ 15 kilocycles deviation.
Suitable audio lmiter circuits shall be
provided to prevent modulation in excess
of 1009,
e. Power Qutput — The basic transmitter
shall be designed to supply full-rated
radio frequency output of 10 to 530 watts
as ordered into a 532-ohm grounded load.
f. Amplitude Modulation of FM transmat-
ter — Amplitude modulation of the trans-
mitter output. at any modulation level
from 0 to 1009, shall be less than 2%,.
g. Frequency Stability — The overall fre-
queney shift of the transmitter shall not
exceed plus or minus 0.0059,.
h. Effect of Temperature — The following
requirement shall be met for any ambient
temperature in the range of minus 30° to
phis 60° Centigrade. AC power line volt-
age shall be held constant at normal
value during tests to demonstrate com-

formerly FM, and FM Rapio-ELEcTRONICS

pliance with these requirements.

1. Power output shall not drop below
its full-rated valne.
i. Npurions Radiations — Spurious radia-
tion shall be at least 75 db below funda
mental carrier level at all frequencies.
j. Instability and Parasitics — There shall
be no parasitics or spurious oscillations
in any of the transmitter circuits.

12-GENERAL REQUIREMENTS FOR TRANS-
surteER: a. fuput Impedance — The trans-
mitter shall have a nominal 200-ohm
audio input cirenit.

b. Qutput Impedance — The output coup-
ling svstem shall be suitable for feeding a
52-ohm grounded coaxial line.

c. Filament Voltages — When 117 volts
are applied to the power terminals, all
filaments and heaters shall receive a volt-
age within 5% of the tube manufacturer’s
rated value,

d. Transmitter Crystals — Transmitter
crystals employved in this equipment shall:

1. Not be ground to a fundamental
frequency above 7.0 me.

2. Start readily and operate reliably
at any temperature between the limits
— 30° C and + 60° C.

3. Be ground to an accuracy which will
provide transmitter operation within 500
cyeles of the specified output frequencies
at 30° C, and means shall be provided to
adjust the crystal oscillator to provide
output frequencies within this tolerance.
e. Tubes — 1. No tube shall be operated
with any current, voltage or dissipation in
excess of that recommended by the tube
manufacturer for continuous duty com-
mercial serviee.

2. Each RF tube (except crystal tube)
shall be biased so that in event of loss of
excitation it shall preferably draw no
more than 209, of the plate current it
draws with the transmitter operating
normally, and in any event the maximum
plate dissipation for any class of continu-
ous commercial service set by the tube
manufacturer shall not be exceeded.

3. All tubes shall be of standard. com-
mercially available types especially suit-
able for use at the specified normal oper-
ating frequencies in lieu of older types
not so suited.

f. Overload protection — A\ protective de-
vice in the form of a circuit-breaker
shall be provided in the input circuit of
cach power transformer. Circuit-breakers
used shall be of a thermal type, similar
to Vapor Car Heating Company’s! type
M-8705-FF thernal breaker or of equiva-
lent reliability and speed of action, and

! Vapor Car Heating Company, 4905 W, 18 Street,

Chicago, Ill.
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shall function with a speed such that
ample protection against damage to the
power supply is provided.

F — Receiver Unit: F1-Perrorvaxce Re-
QUIREMENTS OF RECEIVER: a. Selectivity

1. The selectivity of the receiver to
the grid circuit of the limiter (FM re-
ceiver) or the first andio amplifier (AM
receiver) shall be as follows:

Ke. off resonance
(cach side)

Decrease in gain in b
with gain at resonance
as reference

18 Less than 6
60 More than 40
120 More than 75

2. Mcasurements to determine compli-
ance with the above requirements shall be
made by varying the signal input voltage
50 as to hold the output voltage of the 1F
amplifier constant.

b. Spurious Response — The response of
the receiver to all frequencies more than
120 ke. off resonanee shall be at least 75
db helow the response at resonance.

c. Frequeney Stability — The reeciver fre-
quency  stability  shall be maintained
within £ 0.005%.

d. Limiter Aetion (FM  receiver) — The
limiting action for FM Receivers shall be
such that limiter grid saturation occurs
with a signal input of 1 microvolt or less.
e. Sensitivity — Shall be such that 1 mi-
crovolt or less input will produce an
aundio ontput of 5 watts.

f. Signal-to-Noise Ratio — Shall be such
that an input of 1 microvolt or less shall
provide 20 db quicting.

g Syuelch — A squeleh eirenit shall be
provided such that 0.5 microvolt or less
signal input shall open the squeleh when
the squelch control is set at its most
sensitive position.,

h. (tudio Output — Shall he at least 5
watts with a maximum overall distortion
of 5% measured at frequencies of 40 and
1,000 eveles.

L .dudio Frequency Response (amplitude
modulation) — Audio frequeney response
shall not vary more than 2 dh for any
two frequencies hetween 800 and 3,000
eveles and shall be down a minimum of
G db at 4,000 cycles.

3o dudio Frequency Response (frequency
modulation) — The overall receiver audio
response characteristic shall decrease 6
db per octave at a rate lincar within
2 db from 300 to 3,000 cyeles. Response
above 3,000 eveles shall be smoothly at-
tenuated with a minimum allowable at-
tennation at £.000 eveles of 6 db. This
de-emphasis characteristie shall be ob-
tained in the audio eireuits only, and shall
be capable of being modified to change or
expand the frequeney response.
k.—Automatic Volume Control (am plitude
modulation) — The  audio output  shall
not rise more than + dbh when the signal
input is increased from 1 microvolt to 1
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volt at constant frequency and percentage
of modulation. There shall be no tendeney
for the receiver to overload at 1 volt
input.

F2-Gexerat, REQUIREMENTS ror  RE-
cerver: a. Tuput Lnpedance — The re-
ceiver input circuit shall be designed for
operation from a 52-ohm grounded coaxial
transmission line.

b, Qut put Lmpedanee — The receiver shall
be designed to feed a 500-0hm ungrounded
resistive load with taps at 4 and 8 ohms.
¢. Filament Voltages — When 117 volts
are applied to the power terminals, all
filaments and  heaters shall receive a
voltage within 539, of the tube manufac-
turer's rated value.

d. Reeeiver Crystals — Receiver crystals
employed in this equipment shall:

1. Not be ground to a fundamental
frequency above 7.0 me;

2. Start readily and operate reliably
at any temperature between the limits of
— 30° C and + 60° C,

3. Provide reeeiver operation  within
plus or minus 500 cycles of the specified
frequeney, or means must be furnished
whereby the erystal oseillator frequency
can he adjusted to provide receiver opera-
tion within plus or minus 500 eyeles of
the specified frequeney.

e. Tubes — \ll tubes shall be of standard
commercially available types especially
suitable for use at frequencies specified
in sub-section D3 and shall be operated
within the tube manufacturer’s published
ratings.

f. Overload  DProtection — Protective  de-
vices in the form of a eireuit breaker
shall be provided in the input eirenit
of each power transformer. Cirenit break-
ers used shall be of a thermal type similar
to Vapor Car Ileating Company’s ' type
M-8705-FF thermal breaker or of equiva-
lent reliability and speed of action, and
shall function with a speed such that
ample protection against damage to the
power supply is provided,

g. Radio Frequeney Amplifiers — The re-
ceiver shall have at least one stage of
radio frequency amplification.

G — Requirements for Component Parts of Trans-
mitter and Receiver: G 1-Gexerar: The units
shall be fabricated from high-gquality com-
ponents, entirely free from aging effects.

GR-Caracitors: Such paper-dieleetrie ca-
pacitors as are used in this equipment
shall comply with the requirements of
AR specification C75.16 — 1944, No ca-
pacitors shall he snbjected to voltages
in excess of two-thirds their rating under
any conditions encountered in starting
and operating the equipment. Capacitors
in radio frequencey cireuits shall be of the
ceramic, mica or air-dieleetric type. Mica-
diclectrie capacitors shall comply with the
regquirements of AR\ Specification (75,9
1942,

G3-REststors: Carbon resistors of the

type commonly used in reccivers may be
used in the receiver equipment and also
in the exciter unit of the transmitter pro-
vided no such resistor dissipates more than
one-fourth of its rated “free air” dissipa-
tion. Where resistors of higher ratings are
neeessary, wire-wound resistors with cle-
ments assembled on a non-hygroscopic
ceramic form and protected by a ecement
coating equivalent to the International
Resistance Company’s type "€ coating,
may be used.

G4-TraxsrorMERs AND REAcTORS (LOwW
FREQUENCY): All low-frequency reactors
and transformers. both for audio and
power circuits, shall be thoroughly vac-
unm-impregnated  with a  high-quality
insulating varnish. Each unit shall be
potted with a compound having a melting
point above 110° C. and enclosed in a
metal case of the fully-enclosed type so as
to be moisture-proof. The terminals shall
be brought out to a terminal board pro-
vided with riveted tinned lug terminals
of such size and so mounted as to permit
the convenient soldering and support of
connecting wires. These terminals shall
be permancntly and legibly marked to
permit identification on the schematic
wiring diagram. Terminal boards shall be
on non-hygroscopic insulation of such
nature that under any specified service
condition, or in the process of soldering
the terminals, said terminals will not
become loosened nor the insnlation mate-
rial be injured.

G5-TuBE SockETs: Tube sockets for the
power supply and receiver units may be
of the molded-phenolic wafer type with
contacts  of cadmimm-plated phosphor
bronze or equal, reeessed in the insulating
material to prevent rotation. Also, similar
sockets may be used in the transmitter
units where performance equivalent to
that obtainable with ceramic-insnlated
sockets can bhe realized. However, in
cireuits where improved performance can
he obtained by its use, glazed ceramie
insulation shall be employed for tube
sockets. The proper tube designation shall
be marked adjacent to cach socket.

Al tube sockets shall be rigidly mounted,
so that the entire periphery of each socket
rests on the chassis. The use of small angle
brackets or similar means for supporting
sockets only at their mounting holes will
not be permitted.

H — Miscellaneous Mechanical Requirements: 111-
GENEraL: Al component parts shall
be arranged and mounted so as to
he easily aceessible and removable with-
out disturbing other parts of the umit.
All components shall be fastened to the
chassis by means of machine serews and
nuts sccured by the use of shakeproof
washers of non-corrosive material. Riv-
cts or self-tapping screws shall not be
employed.

H2-Cuassis, Front PaNiErs axp Mouvnt-
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NG BrackiTs: Chassis, front panels. and
mounting brackets may be either alumi-
num or steel. If steel is used, it is required
that all parts except the front panels be
cadminm plated after all machining opera-
tions have been completed with a plating
at least 001 in. thick. If aluminum is used
for the panels, it is required that the front
surface be etehed prior to finishing. If
aluminum is used for the chassis, it shall
bhe a minimum of No, 11 B. & 8. gauge.

H3-Symant Parr MouvxTiNas: Fixed re-
sistors and similar small items, not pro-
vided with mounting holes, may be sup-
ported by soldering their leads directly to
the points in the circuits to which they are
to conneet, provided short lead lengths
are necessary from the electrical stand-
point. For such mountings, the length of
leads shall not exceed !5 in. Otherwise,
these items shall be mounted on laminated
phenolic panels, the leads heing soldered
to evelets or terminals in these panels
with no slack in the leads that will permit
them to move,

If resistors having ferrule-type connec-
tions are employed, they shall be mounted
in clips equal to those of the positive pres-
sure type made by the Square D Com-
pany. Resistors having lug terminals shall
be firmly mounted in such a manner as to
prevent rotation without relying upon the
lugs for support, but shall be casily re-
placeable in ease of failure.

H4-WikinG: All wiring shall be cabled,
when practicable, and clamped to the
chassis. Wiring shall be color-coded to
differentiate between types of circuits
such as plate, grid, and power circuits.
Where insulated leads pass through holes
in the chassis, the holes shall be equipped
with smoothly finished grommets. Only
rosin or rosin and alcohol shall be used
for soldering flux. All wires conneeted to
terminals shall be securely fastened to the
terminals by erimping the terminals firmly
on the wire, or the wire on the terminals
before soldering, and shall not depend on
solder for mechanical strength. In no case
shall any insulating material be subjected
to the pressure required to make good
clectrical connections. No eleetrical con-
nections shall be made by clamping wires
smaller than No. 18 AW.G. between
mnetal parts, Wherever a wire is connected
to an unthreaded stud, the stud shall he
grooved or have a hole drilled through it
and wire rounded into the groove or
placed through the hole and twisted
around the stud before soldering. A1l wire
shall be suitable for continuous operation
at 75 C. The minimum size of insu-
lated conduetor shall be No. 18 A W.(G.
Conductors carrying 10 amps. or more
shall be No. 10 A.W.G. or larger. and
those carrying from 1 to 10 amps. shall be
No. 14+ AW.G, or larger. The voltagc
rating of all insulated wire shall be at least
300, greater than the peak voltage to
ground on the conductor in normal opera-
tion, and in no case less than 500 volts,
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Hs-Extensan Coxxecerions: Al con-
nectors permanently  fastened to  this
equipment which are to be used for con-
nection of coaxial cable shall be Amphenol
type 831 series or its mechanical and
electrical equivalent.

H6-Fixsnes: Allsurfaces of the panel of
each unit shall be thoroughly cleaned to
remove all dirt and grease, after which
it shall be given one coat of zine-chromate
primer. The front and edges of panels
shall be finished in one of the following
ways: (1) black wrinkle enamel baked on,
or (2) light umber gray, RCA finish type
685. The plated chassis require no finish
of any kind.

H7-Accessisiary or Parrs: All cireuit
components shall be so mounted in the
chassis assemblies as to permit their re-
placement without appreciable disassem-
bling. All switches and controls shall be
mounted in such a manner as to permit
their convenient replacement without re-
moval of other nnits,

H8-ITakopwane: Al bolts, studs, serews,
nuts, ete.. used in this equipment shall
be cadmium- or nickel-plated or equiva-
lent, and shall be in accordance with the
American National Form as adopted by
the National Screw Thread Commission
and of the coarse or fine thread series. A
minimnm of two complete threads in use
in all materials is required.

J — Accessories: J1-ANTExNAs: Antennas
furnished . for use with this equipment
shall be of such design as to reduce high-
angle radiation to a minimum. The an-
tenna shall be so designed that when
fed by a 52-ohm grounded coaxial trans-
mission line, the standing-wave ratio will
be not greater than 1.2 to 1.
J2-Micrornoxes: Unless otherwise speei-
fied, microphones furnished for use with
this equipment shall be of the handset
type, incorporating a spring-release, push-
to-talk switch.

Frequeney response shall he substan-
tially flat between 300 and 3,000 eyeles.
The microphone shall he capable of satis-
factory operation in ambient tempera-
tures from —30° €. to 4+ 60° C.

J3-Revore Coxtron Uxit: When the
method of installation so requires, a re-
mote control unit shall be provided for the
purpose of controlling the radio station
from a remote point over a 600-ohm metal-
lic telephone line. This unit shall in-
corporate all controls and indicators nec-
essary for effective operation of the radio
station and ‘or required by governmental
regulations in effect at the time of instal-
lation.

K — Instruction  Books: Ki-Purpose  axp
Scork: The imstrucetion books are for the
guidance of the personnel who will oper-
ate and maintain the equipment. The in-
formation included in the instruction
hooks shall be such as to convey a thor-
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ough understanding of the operation of
the equipment so that improper operation
may be readily detected and corrected.
In many cases, the men who will use these
instruction books are men without ad-
vanced technical training and whose
knowledge of radio equipment has been
incidental to their other duties. It is
therefore, essential that highly technical
discussions and explanations be avoided,
and that the book be written with a careful
choiee of words so as to be clear, concise,
and free from ambignities and duplica-
tions.

Separate books may be furnished for
transmitter units and reeeiver units, if
desired, in which case data on accesso-
ries associated with cach unit shall be
included in the book pertaining thereto.

K2-QuaxTtITy: One instruction book of
the proper type shall be supplied for each
equipment ordered. Additional instruction
hooks, as required, may be ordered by the
purchaser.

K8-PreLimiNary  Instrverion  Book:
Each equipment shipped before the final
instruction book is ready shall have one
preliminary instruction  book supplied
with it. This book shall contain all infor-
mation required to install, adjust, oper-
ate, and maintain the cequipment. The
above information shall include a parts
list and all applicable drawings, but may
be without photographs and may be
printed by some inexpensive process, such
as by stencil. Equipment will not be con-
sidered complete unless supplied with a
preliminary instruction book or, in lieu
thercof, the specified number of instrue-
tion books. (Instruction Book as used in
the preceding sentence and elsewhere in
this specification is to be construed to
mean the fina! instruction books, unless
preceded by the word preliminary.)

K+-CoxtexTs: The contents of the book
are listed below in their proper order:
a, Front Cover — The front cover shall
contain the same general information
ordinarily given on the name plates of
units.

b, Title Page — Same
front cover.

¢. Summary — A technical summary of
the equipment such as frequency range,
power, ete.

d. Safety Notice — The safety notice shall
be prominently displayed and shall indi-
cate all safety precautions to be taken
by personnel employed in the installation
or maintenance of the equipment,

e. Table of Contents — The table of con-
tents shall be a complete index to all
divisions and subdivisions of the book
exclusive of the title page and table of
contents. but including the list of photo-
graphs and drawings,

f. Text — The text of the individual
hooks shall be divided into definite sec-
tions and the necessary sub-sections with
appropriate titles, arranged in the order
given in subsection K3. which states the
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requirements for the varions sections of
the text.

g. Parts List and Typical Test Data
These shall be placed in the instruction
book at the end of the text.

h. Drawings and Photographs — The list
of drawings and photographs shall index
by title, number. and page all drawings
and photographs consecutively as they
appear in the book. Where nec ry for
clarity of detail, drawings and diagrams
shall he on double- or triple-width pages.

K3-DEraiLen ReqQuireMexTs ror TEXT:
The text of the instruction book shall he
divided into four sections as follows:

a. Deseription — This shall contain a gen-
eral description of the unit followed by a
detailed deseription and discussion of the
mechanical construction and  electrical
theory of operation of the subject unit.
b. Installation — This shall cover the
installation of the subject unit. It shall
contain instructions for unpacking. posi-
tioning, and wiring the unit, and the
installation and wiring of any separately-
erated components. Instructions shall
also be included to cover necessary dis-
assembling and packing of equipment for
shipment,

¢. Operation — This  shall outline and
deseribe in detail all adjustments, checks,
and tests required to place the subject
unit in satisfactory operation. Instructions
and information regarding the limitations
of the cquipment shall be given, especially
in connection with components likely to
be damaged by improper adjustments.

d. Maintenance — This shall he devoted
primarily to maintenance of the equip-
ment and shall give detailed instructions
for its inspeetion and repair. A table shall
he ineluded showing routine inspections
and tests which are required to assure
continuity of service. This section shall
contain a list of possible troubles, together
with their remedies. and a table of the
normal voltages and currents for various
items, including vacuum tubes, over their
normal range of operation.

K6-DETAILED REQUIREMENTS For PARTs
LisT:

a. Reference Marking and Information
The instruction book shall contain a
complete list of all parts for the subject
unit, including such minor items as tube
sockets, terminal strips. cte. This list
shall be made up in tabular form and
contain:

1. The item number corresponding to
diagrams furnished (such as C-1, R-1, L-1,
ctel).

2. .\ description of the item. rating where
applicable, and a statement of its function
such as (Condenser. 5.5 mmfd.. 400 volts,
hypass).

3. Stock number.

b. Replacement Data — For standard parts
which contractor has purchased, the data
given shall be sufficient to permit ordering
replacements from the manufacturer, in-
cluding, as a minimum. the part symbol,
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name of part and its function. manufac-
turer’s rating. name and address of mann-
facturer, and his type designation.

’

N7-Duawixas: The following diagrams
are the minimum to be ineluded ininstrue-
tion books:

a. Transmitter Cirenit — Schematic dia-
gram of complete transmitter including
power supply.

h. Control Cireuit

of all control ¢ircuits.
¢. Receirer (irenit — Schematie diagram
of complete receiver and power supply.
d. Faxternal Cirenits — External connec-
tion diagram for cach type of installation.
e. Designations — Item designations eor-
responding to the parts list shall be shown
on all drawings.

f. Calibration Charts — Calibration charts
of all controls and adjustments where such
calibrations are necessary to proper main-
tenance of the equipment.

g. Special Mechanisms — Mcechanical de-
tails of any special mechanisms employed
in the cquipment.

Schematic diagram

K8-Puorocravus: Sufficient views of in-
dividual units to show all controls, ex-
ternal conneetions, and major compo-
nents of equipment including full-page
photographs of the top of the chassis
and the bottom of the chassis of caech
major unit shall be included in the in-
struction book. Each visible item on cach
photograph shall be marked with the
same symbol and part number used on the
schematic diagrams.,

KY9-Forymat or IxstrUvcetion Books: a.
Paper and Printing — The book exclusive
of the cover shall be produced on a good
grade of white bond or lithographic paper
by printing or other process which will
produce a permanent copy and an easily
read book.

b. Pages — The individual pages shall he
8 ins. wide by 10 ins, high.

¢. Binding — The individual books shall
he bound securely and covered with a
paper commereially designated as French
gray. double thick. or equivalent.

L—Tests: L1-GexeraL: a. Inspection
The purchaser shall have the right to make
such inspection and tests of equipment
furnished nnder this specification as he
may desire. The inspector for the pur-
chaser shall have the right to reject
units or parts thereof which are defective
in any respect.

b. Tests by Purchaser — Tests may be
made at the place of production on sam-
ples selected at random or at destination
as preferred by the purchaser. When tests
are made at the plaee of production, the
contractor shall furnish all neeessary fa-
cilities, ncluding equipment and per-
sonnel, to perform tests required to dem-
onstrate that the equipment complies with
this specification. Such tests shall be con-
ducted in the presence of and witnessed
by the purchaser’s inspector.

e. Tests by Contractor — In licu of tests
made under observation of the purchaser’s
inspector. the purchaser may require the
contractor to furnish certified test data
on tests made to determine that the equip-
ment complies with this specification.

L2-DErsiis oF TesTs: Tests made by the
contractor shall include at least the fol-
lowing which shall be made on a sufficient
number of units to insure that all equip-
ment supplied under this specifieation
complies therewith in all respeets:

a. Viswal  Inspection — Units  shall  be
inspected visually to establish compliance
with mechanical requirements,  wiring,
operation of controls, and workmanship.
b. Heat and Hnmidity Test — The unit
shall be placed in an ambient tempera-
ture of minus 30° C. and after the tem-
perature of the units has stabilized at the
ambient temperature value, the unit shall
be torned on and adjusted for full-rated
ontput. After the unit is checked for proper
operation at the lower temperature, the
ambient temperature shall be raised to
plis 60° C. and maintained at this value
for G hours. During this test, such meas-
urements as are reguired to demonstrate
compliance  with  requirements of this
spectfication involving effect of tempera-
ture variation shall be taken. With the
equipment operating and stabilized in
the 30° C. ambient temperature, the
relative humidity of the test chamber
atmosphiere shall be increased to 9397,
Immediately following the test the unit
shall be inspeeted for mechanical defects
and for corrosion. Should there be any
indication of inadequate corrosion resist-
ance of surfaces. the contractor shall take
proper corrective measures on all units,
¢. Performance Tests — After the heat and
humidity test described above, individual
tests shall be performed on the unit to
show compliance with each requirement
of the specification where the variation in
ambient temperature is not involved,
L3-Test ProcEpvkres: The contractor
shall determine the test procedures and
data to be taken to show compliance with
this specification. The purchaser retains
the right to require modification of the
contractor’s test procedures. In general
tests shall be based on standard methods
recognized by the radio industry, Test
cquipment and cireuits which will insure
accurate results shall be used.

M — Packing: Equipments shall be so packed
as to permit convenient handling and to
protect against loss or damage during
shipment.

N — Marking: "'he name of the article, code
number, quantity. gross weight. pur-
chaser’s order number and requisition
numbers, name of consignee, and such
additional information as may be specified
on the order shall be plainly marked on
a strong linen tag affixed to each package.
(CONCLUDED ON PAGE 59)
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THE COUNTERSIGN OF
DEPENDABILITY IN ANY

ELECTRONIC EQUIPMENT

THE SOLUTIONTO ..
VHF TUBE PROBLEMS

D
Any way you look at it, these Eimac tetrodes are a 6.
natural choice for VHF transmitters. They are de-
signed to permit operation beyond the highest FM 7.

broadcast band. Their extremely low grid-plate
capacitance eliminates need for neutralization in
many cases — simplifies neutralization in others.

Designed for VHF operation.

Neutralization is eliminated or
simplified.

Low inductance leads.
Low drive requirements.
Low output capadtance.
No internal insulators.

Unconditionally guaranteed
against failures due to gas re-
leased internally.

Non-emitting grids give stability of operation, and
g p

their high power-gain reduces drive requirements. ELECTRICAL CHARACTERISTICS il:nznsui :m;i

For example...at 120 Mc the Eimac 4-125A will Filament: Thorioted fungsten

deliver 375 watts plate power output with less Voltage R RN L)

. Current . 6.5 amps. 14.5 amps.
than 3 watts drive. Plate Dissipation (Moximum) 125 wotts | 250 wotts
Yes! Aﬂy way you lOOk at it, Eimac 4-125A and Direct Interelectrode Capacitonces |
5 (Average)

4-250A tetrodes provide the answer for most VHF Grid-Plate (Without shield-

transmitter problems. Get further information now. ing, base grounded) 0.05 ufd. | 0.06 utd.
laput . . . . . . . 10.8 yufd. | 12.7 uufd.
Output 3.1 vufd. 4.5 vufd.

ROYAL J. HIGGINS (W9AIO) ..
600 South Michigon Avenue, Room
818, Chicogo 5, lllinais. Phone:
Harrison 5948.

VERNER O. JENSEN, Verner O.
Jensen Compony, 2616 Second
Avenue, Seottle 1, Woshington.
Phone: Elliott 6871.

RONALD G. BOWEN, 1886 South
Humbo!dt Street, Denver 10, Colo-
raodo. Phone: Spruce 9368,
JAMES MILLAR ASSOCIATES, J. E.
Joyner, Jr. (W4TO) 1000 Peochtree
Street, N. E., Atlonto, Georgio.

Follow the leaders to

EITEL-McCULLOUGH, INC., 1248L Son Mateo Ave., San Bruno, California
Plant located at: San Bruno, Colifornia

Export Agents: Frazar and Hansen, 301 Clay Street, San Francisco 11, California, U.S. A.
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CALL IN AN EIMAC REPRESENTATIVE FOR INFORMATION

M. B. PATTERSON (W5CI) .. . Pot-
terson & Compony, 1124 Irwin-
Keasler Building, Collos 1, Texos.
Phone: Centrol 5764.

ADOLPH SCHWARTZ (W2CN) ...
220 Broodwoy, Room 221D, New
York 7, New York, Phone: Cort-
lond 7-0011.

HERB BECKER (W6QD)... 1406 So.
Grond Avenue, Los Angeltes 15,
Colifornio. Phone: Richmond 6191.
TIM COAKLEY (W1KKP)...118eo-
con Street, Boston B, Mossochu-
setts. Phone: Copito! 0050,



WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 4)

amounts of partly fabricated equipment
for weeks or months. If, however. produc-
tion went forward smoothly, these loss
factors were climinated, and refund ad-
justments were made accordingly.

From the point of view of factory work-
ers, the present delay is most unfortunate.
Unfilled demands for components and
sets is at a level that would assure con-
tinuous employment for two years or
more. And that would mean, at present
rates, at least three times the annual
wages earned in radio plants before the
war! Instead, while dealers, jobbers, and
set mamifacturers swarmed around the
Chicago Show, begging permission to
place orders, thousands of factory workers
were sitting at home wondering if their
war bonds would carry their families until
they could get steady employment again.

Maybe that’s part of OPA’s technique
to prevent inflation by using unemploy-
ment to siphon off excess funds which
might otherwise be spent in the black
market.

2 Even before FM broadeasting started,
8 FM Broadcasters, Inc., was organized
by a forward-looking group of station
opcrators for the purpose of advancing
the progress of this new art. In March,
1940, the members planned and presented
testimony before the FCC which resulted
in the allocation of a band from 2 to 50
me. to FM broadcast service. This was a
major accomplishment, making possible
the establishment of 50 stations prior to
the wartime cessation of new construction.

The very effective work of FMBI was
brought to a stop after Pearl Ilarbor.
When RTPB was set up, FMBI had a
voice in its deliberations, but the fine
spirit shown in 1940 was lacking, and its
very sound proposal to extend the 40- to
50-me. band was lost in the shuffle. Such
testimony as FMBI members offered at
the Alocations llearing was poorly or-
ganized and was given little consideration.

It became increasingly apparent that
individual members who operated AM
stations, and they were in the majority,
had become fearful that any commitments
made on behalf of FM might react against
their AM interests.

Meanwhile, general interest in the sub-
ject of Frequency Modulation had in-
creased to such an extent that in January,
1944, when FMBI announced plans for a
modest two-day engineering conference,
attendance reached the astonishing total
of 700 broadcast engineers and executives.
This was the largest meeting of its kind
ever held up to that time.

Nevertheless, at the directors meeting
in Milwaukee last August, it was decided
that FMBI should become a department
of National Association of Broadcasters.
That signed the death warrant of the
organization, by delivering it intothe
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hands of the AM opposition. From that
time on, FMBI has been only a column in
the weekly NAB bulletin,

Today, the need of an independent or-
ganization of FM broadeasters is urgent.
Little can be expected from NAB, for that
association management has its hands fuil
of many urgent AM matters, some of
which are in direct conflict with FM
interests.

This was emphasized by Commissioner
Durr when, on May 3rd, he said of FM
broadcasting: “ Conditions could not be
more ideal for launching a new service.
But there secems to be a disturbing in-
clination on the part of radio to cling to
its old system of aural broadcasting rather
than give free rein to a new system. The
new system is admittedly superior, but it
means newedmers and, hence, new com-
petition.”

These words summarize the need of an
FM broadcasters association whose mem-
bership is limited to those who do not have
AM affiliations. Nearly 300 FM applica-
tions have heen filed by those who have
no AM conncctions. This is several times
the original FMBI membership, and a
number sufficient to form an extremely
active and effective association for the
following purposes:

1. To advise with FCC engineers on
technical problems involved in the expan-
sion of FM broadcasting.

2. 'To represent the membership before
the FCC Commissioners in matters affect-
ing rules, regulations, and policies.

3. 'To consider matters relating to labor
unions.

+. To consult, through an engineering
committee, with radio equipment manu-
facturers.

5. To hold an annual conference for the
discussion of program, operation, engi-
neering, and policy problems.

6. To consider and explore the possi-
bilities of establishing FM networks by
wire or relay circuits, or rebroadcasting.

7. To organize and hold seminars for
advertising executives and program direc-
tors to discuss and demonstrate the new
effects and greater impaet obtainable with
FM as compared to AM broadcasting.

8. To hold public demonstrations of
FM reception, so that listeners, as well as
dealers and servicemen, can hear the
superior service that they can obtain with
new receivers.

Consideration of these points, and the
realization that nothing is being done to
promote understanding of the common
interests and needs of FM broadcasters,
sponsors, and listeners are the best argu-
ments in favor of an association of inde-
pendent FM broadcasters. We shall be
glad to publish comments on this subject
in FM axp TELEvIsION.

Set manufacturers may be forced to

8 adopt the advertising slogan *“‘Buy
Your Radio in the Nude” if something
doesn’t happen soon to make wood cabi-

nets available.  Furniture plants  just
aren’t interested in making radio cabinets,
OPA isn't to blame for this condition.
either.

The fact is that most furniture manu-
facturers never did like to sell the radio
trade, They don’t like the credit risk, and
they don’t like the treatment they’ve had
in years past. Radio cabinet work was
always a pain in the neck. Now they are
pleased to turn an indifferent eye on radio
cabinet orders and say, “You’'d better get
someone else to build ’em for yon.”

This is a very serious condition, for only
a few radio companies make cabinets, and
then for only a part of their requirements.

As a result, a number of set manufac-
turers went to Chicago to see the very
handsome metal cabinets used for new
communications receivers offered by Na-
tional, Hammerlund, and Hallicrafters.
If, they argue, people are paying $250 and
up for those sets in metal cabinets, why
can’t we use them as a less expensive sub-
stitute for wood cabinets to house broad-
cast receivers?

They can be connected to speakers in
plain wood cases, such as the Jensen reflex
type. They can even be painted. like
radiator covers, to match the woodwork.
If there are no furniture pieces to carry
broadcast receivers, why not eliminate
the furniture and stop trying to camon-
flage the sets.

Well, why not? The functional appear-
ance of the new communications receivers
is far more acceptable than the borax
pieces that were used for most consoles
and phonograph cabinets before the war!
Besides, a broadcast receiver in a beauti-
fullv-finished steel cabinet, connected to
a separate speaker in a plain, inconspicu-
ous case, will cost less and give much
better tone than when the set and speaker
are mounted in one of those anomalons
monstrosities which come apart and rattle
after a year’s use.  — Milton B. Sleeper

TRANSMITTER PERFORMANCE

(CONTINUED FROM PAGE 38)

frequency control of the Panalyzor is
rotated. If a combination of AM and FM
is present. the phase of the pattern shown
may not change 180°,

NOTE: The heterodyne frequency volt-
age should be free of modulation, either
amplitude or frequency. Otherwise, pat-
terns on the screen will appearasif the hum
were coming from the FM transmitter.

When the heterodyne voltage contains
AM hum, the entire signal amplitude pat-
tern will be distorted by the type of AM
hum present. If the heterodyne output
voltage is made sufficiently great, any AM
hum present tends to be wiped out in the
first aperiodic mixer of the Panalyzor.

For low frequency (60 cycles) FM hum,
little distortion will be observed if the FM
signal from the transmitter has wide
deviation.

(To be concluded next month)

FM anxp TELEvVISION



The most significant postwar loud speaker detelopment yet cnnounced
is the new Jensen family of Type H Articulated Coafial Speakers. The
latest member is Model HNP-S1, an all 4405 design —in which low
frequency and high-trequency speckers are employed coaxially in an
articulated assembly. The 1S-inch i-f come acts as an extension of the
h-t speaker horn. The two loud speakers are electrically and acoustically
coordinated into a system achieving brilliant and natural response through
the entire useful frequency range (I-f performance depends upon the
baffte or enclosure used). Frequency-dividing ne:work has variable contro:

in range above 4,000 cycles. TYPE H SPECIFICATIONS

HNP-51 is recommended for FM receivers, high quality phonograph

reproduction, television, review rooms, monitorirg and home Gnd public MODEL HNP-51 (15-inch) with AUA/COS in both I-f

entertainment generally. ond h-f units. Power rating, 25 watts maximum in

Coaxial Models HNP-50 and HNF.50 (for manufacturers) and HNP-51
(for general use), are now nearing quantity production. All Type J Jensen
Coaxials (3 models) are now in production. Write for complete information. MODEL HNF-50 (15-inch) AUACOS design h-f unit,

field coil in 1-f unit; otherwise same as HNP-51. List

speech and music systems. Input impedonce, 500 ohms.

List price approximately $125.

price opproximately $115.
COMPLETE REPRODUCERS. Model HNP-51 Speaker is

offered in 2 cobinet models to form complete reproduc-
ers. Model “"CR'* Reproducer employs beautiful Jensen
Imperial Walaut cabinet. Model °‘‘RA'’ Reproducer

employs ottractively finished general utility cabinet.

SPEAKERS

WITH

"l‘“l

JENSEN RADIO MANUFACTURING €CO., 6609 §. Loramie Ave., Chicago 38, Il
In Conodo: Copper Wire Products, Ltd., 137 Oxford Street, Guelph, Ontorio

.%m'a/lb/d n 'f‘e.uyn and .//&uul/}u‘él e (/ Fene slcowslic (f“yla/c ment
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CALIBRATOR, Model GA.10
POWER SUPPLY, Model PF-10

46

Browning 60-Cycle

A Precision Instrument for
Calibrating 60-Cycle Switch-
board-Type Direct-Reading
and Recording Frequency
Meters Used by Public Util-
ity Power Systems.

Frequency Meter Calibrator

25 Volt-Amperes at 56 to 64 Cycles, Accurate to Plus-or-Minus 059,

HE BROWNING Frequency
TMeter Calibrator is designed
for checking 60-cycle frequency
meters, and the frequency of 60-
cycle line voliage. It can be used
also as an accurate frequency
source from 56 to 64 cycles,
with an output up to 25 volt-
amperes and output voltage ad-
justable from 100 to 130 volts.
Filters which require accurate
adjustments can be set by means
of this equipment.

The Model GA-10 Calibrator
will determine with = .059 ac-
curacy the correctness of switch-
boar({ frequency meters in the
range of 56 to 64 cycles per sec-
ond. A stable phase-shift oscil-
lator generates the required
sine-wave output. Subsequent
amplifiers raise the level to 25
volt-amperes at 100 to 130 volis.
The voltage output is indicated
directly on an expanded-scale

meter. A control is provided to
set the output voliage.

The oscillator calibration
curve is checked by combining
the oscillator harmonics with
the submultiple of a crystal os-
cillator. The resulting beat is
detected and indicated on a sen-
sitive DC meter. The oscillator
can then be adjusted to the orig-
inal calibration curve by means
of an auxiliary control. Mainte-
nance of accuracy and minimum
warm-up time is thus assured.

Line frequency can be deter-
mined to = .03 cycle per second
at 60 cycles per second, using the
same procedure as standardizing

the oscillator. In this case, the
oscillator output is directly com-
pared with line frequency.

The crystal oscillator stability
is extremely high and does not
require adjustment.

In many instances, such as
the adjusting and checking of
sharply peaked filters, it may be
desirable to cover a different
range of frequencies. The
BROWNING Frequency Meter
Calibrator can be made on spe-
cial order to cover any narrow
range of audio frequencies with
the same accuracy and stability.
For further information and
prices, address:

Another Precision Instrument from the

BROWNING LABORATORIES, INC.

WINCHESTER  »

MASSACHUSETTS
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TRAFFIC CONTROL DATA
WEATHER AHEAD
LANDING INSTRUCTIONS

your Signpost in the sky

For the private pilot who wants the last word in complete air-ground radio,
ARC now offers equipment built to exacting Army-Navy standards. Featuring
designs tested chrough millions of hours of wartime operation, the ARC Type 11
Aircraft Communication System provides top quality performance under condi-
tions of vibration, moisture, changes in altitude and temperature, and shocks
from rough landings.

The Type 11 System combines a wide band (190 to 550 KC) LF Range Re-
ceiver and a VHF Transmitter with provision for 5-channel operation at the turn
of a switch. The small separate control unit is located_for convenience of opera-
tion and the major units remotely mounted. This avoids disturbance of normal
weight and balance of the airplane and usually permits a short antenna lead-in.
The complete antenna system consists of a single vertical rod 22 inches long and
is furnished with the Type 11 System.

This compact ARC equipment is based on more than 18 years of design and
development in the field of airborne radio and is a guality instrument for the
operator who requires the basic essentials in aircraft communication and naviga-
tion facilities. Remember, when selecting the radio for your airplane, nothing
but the best is good enough—specify ARC. For descriptive information and
prices, write Aircraft Radio Corporation, Boonton, New Jersey.

ARC ADVANTAGES

Light Weight — Less than 15
pounds for the entire Type 11
System instclled.

Reliobie Reception — Unusvol
sensitivity and selectivity plus
rugged construction. Noise-
limiting circuitry insures clarity
of reception ond makes shielding
vnnecessary in some airplanes.

VHF Transmission —Crystal-con.
trolled on 2 present chaonnels,
with provision for 5-channel
operation to cover additional
frequencies when allocated.

A Complete Installation — The

Type 11 System is available com-

plete with antenna, crystals,

tubes, cables, microphone and

headset — no extras to buy.

AVAILABLE FOR DELIVERY
JULY 1, 1946

AIRCRAFT RADIO CORPORATION .

June 1946—formerly FFI, and FAl Rapio KLECTRONICS

BOONTON, NEW JERSEY
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TELEFAX—WORLD’S FASTEST, MOST ACCURATE COMMUNICATIONS...

BY RADIO TO HOMES — Finch self-synchronizing Telefax BY RADIO OR WIRE TO EVERYWHERE
(Facsimile Equipment) enables broadcasters to transmit and With Telefax (Finch Facsimile) written or
homes to receive facsimile copies of anything that can be printed messages can be exchanged as by
printed or written on paper...a complete Air Press Service some “instant courier” between any two
of news, photos, market reports, box scores, printed and illus- points, mobile or fixed, far or near, which can
trated advertising. 0o by radio! The present rate of speed is be connected by electric circuits. The mes-
2760 square inches of text matter per hour — equal to about sages as received are exact facsimiles of the
30,000 words. Reservations for equipment are now being made criginal — complete in every detail of text or

... make yours NOW, to be first in your territory!

TELEFAX (FINCH FACSIMILE) gives you a new, faster,
more flexible and completely accurate means of communica-
tion, with higher speeds, greater economy and total freedom
from mistakes in transmission. It opens up rich new fields
for broadcasting, will assuredly replace with better service

illustrations, and entirely free of errors in
transmission. The rate of speed in words per
minute far exceeds old-style telegraphic
printing, and 100% accuracy is assured.

hitherto accepted methods of transmitting intelligence by
wire. Write for folder giving full information, and list of
principal Finch patents covering all important phases of
Facsimile. Finch Telecommunications, Inc., 10 East 40th
Street, New York 16, N. Y.

- self-synchronizing
T v

111C

48

facsimile
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AMERICAN PHENOLIC CORPORATION

is now completing a sizable addition to its Chicago

plant. This means a substantial increase of the al-
ready great facilities for production of quality parts
for communications and electronics ... components
thathave built the high reputation enjoyed the world
over by products bearing the Amphenol name.

By this timely expansion of facilities American Phenolic Corporation is meeting its respon-
sibility of leadership and specialization in mass production of quality components to

better serve the rapidly expanding electronics industry.

BT TR

CHICAGO 50, ILLINOIS « IN CANADA « AMPHENOL LIMITED + TORONTO

49

World Radio Histol



Designers of mobile equipment and amateur vhf enthusiasts asked
for this driver tube. The 2E30 (outgrowth of the Hytron develop-
ment type HDS39) is a filamentary-type beam tetrode. Standby

current is eliminated. Yet the 2E30 is ready to operate a second after
electrode potentials are simultaneously applied.

In vhf equipment, the 2E30 is ideal as a class C oscillator, frequency
multiplier, or audio frequency amplifier. Important to you—the
2E30 is a transmitting tube—not just a re-hashed receiving type.

Check its versatility and its many features. Quite possibly you will
discover that the 2E30 was built to order for you too.

o —

HYTRON TYPE 2E30

Instant-Heating Miniature Beam Tetrode
GENERAL CHARACTERISTICS

. ... Oxide coated OFFERS YOU
B mtial, ace of dec oo 1o 6.0 & 10% volts FEATURES THE 2E30 f itting
Potential, a-c poOOSEaieeEt e or transmi
C?me“t- RS o.g; Tn?';;g o Designed, manufactured, and tested bility*
Grid-plate cgpacxtaife_:'.'.; TR 10.0 mmfd Special testing controls assure interchangeabihity
Input capacitanee - - - 5.0 mmfd e Sp itiolier, or a-f amplifier
Output capacitance . . .......:-1: " ... 2% in. ) uency multiplier, i
Mafovera“ length . .. oooereereeor st {iin. o Oscillator, freq y
glax diameter .......o oo ’.I‘.- 5 Vz min button 7-pin
BSE .+ o o a e n et

« Filament power is fully adequate for transmitting
ABSOLUTE MAXIMUM RATINGS

ivi s output at 80 mc
250 volts max e 1/10 watt driving power for 4 watt P R
i .. e - o ) ) . rve
Bt ecrrgrd poen ol L 250 volts max o 10 watts plate dlssmatlon—surplus rese
D-c screen-grid potential.......ooee e PDlaiive S erve for v
D-c plate current. .. .. c... oottt Y e Tax V- oulb saves spa - f
D-c screen-grid input POWer .. ...+ S Tax - »e capadtan base 1 "
Plate dissipation .. .......ccoecee .'A'“'ON « Low lead N— el for
—TYPICAL OPE X ; tentlace_
Qutput clas?x: g:)wer amplifier. .......-- 7. 54 wx::t?r o High efficiency at low plate po
ot i . 7.5 watts
lass C oscillator . .........-.-

&:g\‘i:: zlzss: C doubler (80 to 160 mc) .. .. 3 wattst

L4 Instant‘heatlng ﬁlament——apprOXImately one SCCOIld
|Uae(ul power output delivered to load under normal circuit

isti sitive
istics are tested at po
wer output (including power actually *For example, character
leoffl: ::lngz'c:\l:? t:xlclpt‘:;'t:ugi‘:!tion) is at least two watts higher.

TYPICAL CIRCUIT FOR VERS

VERSAT/LE HYTRON 2£30
Extremely Compact Driver Giving 3 Walfs fo Load ot /60 Mec
2E30

2ES0

Oscillator Quadrupler Tripler
6.8mc 27.2 mc 8/.6 mc

OLDEST MANUFACTURER SPECIALIZING IN RADIO RECEIVING TUBES

MAIN OFFICE:

SALEM, MASSACHUSIETTS
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Answers to your Questions about the SHURE
“556” Super-Cardioid Broadcast Dynamic

Q. What is meant by Super-Cardioid ?

Answer: Super-Cardioid is an improvement
onthe cardioid (heart-shaped) pickup pattern,
which makes it even more unidirectional.
“Super-Cardioid” reduces pickup of random
noises by 73% as compared to 67% for the
Cardioid, and yet has a wide pickup angle
across the front.

Q To accomplish this, is it necessary to have two
* Microphones in a single case?

Answer: No. The Shure 556" is designed
according to the “Uniphase” principle, a
patented Shure development which makes it
possible to obtain the “Super-Cardioid” pat-
tern in a single compact, rugged unit.

Over what range does the Shure ‘556" give
Q- quality reproduction?

Answer: The Shure 556" provides a high
degree of directivity, both horizontally and
vertically over a wide frequency range from
40 to 10,000 cycles.

Q. Does the Shure 556" reduce feedback?

Answer: Yes! Reflected sounds and “spill-
over” from loud speakers entering from the
rear are cancelled out within the Microphone.

Q. Can the Shure 556" be used outdoors?

Answer: Yes. It is insensitive to wind and
will withstand heat and humidity. The low
impedance models may be used at practically
unlimited distances from the amplifier.

Can the Shure *'556” be used for Studio
Q- Broadcasting?

Answer: More than 750 Radio Broadcast
Stations in the United States and Canada use
the Shure 556" in their studios. Because it
can be placed with its back to the wall with-
out picking up reflected sounds or echoes, it
facilitates Microphone placement.

Model 556 A for 35-50 Obm circuits—
LIST PRICE $82

Model 556 B for 200-600 Obm circuits—
LIST PRICE $82

SHURE BROTHERS

Designers and Manufacturers of Microphones
and Acoustic Devices

225 West Huron Street, Chicago 10, illinois
CABLE ADDRESS: SHURE MICRO

June 1946—formerly FM, and FM Rapio ELECTRONICS ]|
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FREE

with your subscription to
FM and TELEVISION

For six years, FM and TELE-
VISION Magazine has been the lead-
ing source of information on FM
communications equipment and in-
stallations. More articles and more
detailed working data on these sub-~
jects have appeared in FM and
TELEVISION than in all other radio
publications combined.

These articles, written by special-
ists in the communications field,
cover the design, installation, opera-~
tion, maintenance, and performance
of new equipment and systems in-
corporating new features of out-
standing interest to communications
engineers.

A subscription to FM and TELE-
VISION Magazine will keep you
abreast of all developments in the
rapidly expanding radio communica-
tions field. If you use the coupon
on this page, we'll send you, with-
out charge, a copy of the new FM
HANDBOOK. Take advantage of
this offer NOW, for it will be with-
drawn without notice.

Y4

Detailing Systems

Essential Information for

COMMUNICATIONS
ENGINEERS in:

The Standard
Handbook of

for 30 to 160 Mec. for

Police, Fire, Railroads, Public Utilities

FM communications has become the
most rapidly expanding field of radio
development. With an enormous increase
in frequencies made available by the FCC
for this service, much new equipment has
been brought out since the end of the
war. New uses are being found for 2-way
FM atsucharate that the FCC is swamped
with license applications. In addition,
many prewar AM installations are being
replaced with FM systems.

All these postwar developments, from
theory to application, are covered in the
completely new FM RADIO HANDBOOK.
This large volume, edited by men of long
experience in FM communications, gives
detailed, working information on all
phases of 2-way installations, including
the latest fixed and mobile equipment
for operation on all the newly-assigned
frequencies, antennas, unattended relays,
selective dial calling, and maintenance
methods. Also included is a complete
Emergency Station Directory, listing
details of all municipal, county, state,
zone, fire, forestry, public utility, and
special communications systems.

Individual chapters were written by
men chosen for their outstanding achieve-
ments and experience in various branches
of communications work. The FM RADIO
HANDBOOK is no pocket-size compilation
of condensed data. but a volume 83{ by
115§ inches, profusely illustrated with
hundreds of handsomely printed photo-
graphs and drawings.

All equipment and installations de-

scribed are of postwar design. Thus
the HANDBOOK is a completely up-to-
date guide to the very latest advances
in communications practice.

In short, it is an essential book for
engineers engaged in the manufacture,
installation, operation, or service of com-
munications equipment.

You can buy this book separately, or
the paper bound edition will be sent
FREE if you order a new, renewal, or
extension subscription to FM and TELE-
VISION Magazine. Place your order
NOW, for this special offer will be with-
drawn without notice,

$4.00 "o Bt $1.50

binding

Order your FREE COPY NOW

I FM and TELEVISION Magazine I
I 511 Fifth Avenue, New York 17, N. Y. I

0O new
0 renewal

01 yr. $3.00
0O 3 yrs.$6.00

I Add $1.00 per year foreign postage; 50¢ Canada:
send me ABSOLUTELY FREE a copy of the new
FM RADIO HANDBOOK paper bound edition. I

I Enter my subscription for

I Name.. ... ooiiiiiiiiiiiniieinneeonenenannnans I

I Btreet. ... ........iiiiiiiiii e I
I City&Zone............co...... State. .......... I
l My official position is:............covveunnnnn.... I

NOTE: If you want your FM RADIO HAN DBOOK
in the lifetime library binding, add $2.50 to the sub-

scription prices above. 5 '
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STATUS OF RAILROAD RADIO

(CONTINUED FROM PAGE 20)

running time and jointly determine loca-
tions at which sidings would be taken for
trains of superior rights,

1) Conductor and engincer would com-
pare orders and messages hooked up to
them while train is in motion.

() Conductor would advise engineer and
head brakeman as to the location of cars
to be switehed and where to be spotted,
and where cars are to be picked up at sta-
tions, in advance,

(h) Engineer would advise conductor of
reason for unscheduled stops and they
could jointly determine action necessary

to get train in motion with minimum
delay.
3. CommunicaTion  Berweex  Traans

LExrovTE AND Wav-sTaTioNs — 2-Way
ServicE: (a) Conductors would report to
way stations. for relay to dispatcher, any
unusual stops or delays. which would en-
able the dispatcher to issue instructions
changing meeting and passing points.

(h) Way stations could advise conductor
of work to be done and of cars to be picked
np and spotted, prior to the arrival of the
train at the station. On many occasions
this would involve work that could be per-
formed at sidings in advance of arrival at

the depot, and the time required for re-
turning to these locations would he saved,
and this would also permit the conductor
to proceed with his work immediately on
arrival at the station.

(¢) Information could be given to the con-
ductor. and he in turn could pass it to the
engincer. regarding conditions concerning
the location of trains in trouble. and sach
trains could be rerouted or detained at
certain points to avoid congestion.

(d) Conductor would be able to report de-
tails of any trouble experienced. such as
aceidents. equipment  failures, or other
CICTEZCNCIeS,

1. EMERGENCY BQUIPMENT — PORTABLE:
(a) Portable transmitters and receivers
with snitable power supply would be pro-
vided at several convenient locations on
the system for use in emergencies for
bridging gaps in communication circuits
due to storms. Hoods, ete., and also for use
in restoring transportation service during
floods and other emergencies.

The foregoing review of applications of
radio communications to railroad opera-
tions is particnlarly significant because it
was preparcd by railroad men who are
thoroughly expericneed in the use of radio,
rather than by radio men who have gained
some knowledge of railroading. This point
is stressed to emphasize the fact that

NEW ENGINEERING * NEW DESIGN * NEW RANGES

50 RANGES

Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms

per volt.

radio is an extremely versatile and adapta-
ble art, while railroad operation is a highly
complex business and must, by its very
nature. be stabilized by standard practices
which cannot be altered readily. There
fore. plans to provide radio serviee to a
railroad systenm. large or small. will prove
ultimately successful to the extent that
the installation is designed to meet the
limitations of the road’s established prac-
tices and methods, and with the least
distocation to the habits of the personnel.

Future Progress * Ruilroad officials  say
that they have been eriticized unfairly
and without justification for not having
made more rapid progress in the nse of
radio communications. They point to the
investigations and tests of FM that were
initiated during the war when, under
WPB restrictions, they almost had to
steal the equipment they used: and to the
fact that no frequencies were assigned to
this service until a few months ago. Then
they ask: “Why talk about what we
might have done at a time when it was
physically impossible for us to have done
it

Now, however, it is freely predicted
that FM and the higher frequencies at last
mike possible the application of radio to
railroad communications, and that this
field will prove to be the industry’s great-
est new market.

MODEL 2405
Volte.Ohm-Milliammeter

25,000 OHMS PER VOLT D.C.

SPECIFICATIONS

NEW “SQUARE LINE® metal case, at-
tractive tan ‘‘hammered’’ baked-on
enamel, brown trim.
PLUG-IN RECTIFIER —replacement
in case of overloading is as simple as
changing radio tube.

B READABILITY —the most readable

of all Volt-Ohm-Milliameter scales

—5.6 inches long at top arc.

[ | REDeDOT LIFETIME GUARANTEE
on

6’’ instrument protects against

defects in workmanship and material.

5 A.C. 0-10-50-250-500-1000 at 1000 ohms

per volt.

Current: 4 A.C. 0-.5-1-5-10 amp.
6 D.C. 0-50 microamperes — 0-1-10-50-250
milliamperes—0-10 amperes.
4 Resistance 0-4000-40,000 ohms—4-40 megohms.
-10 to +15, +29, +43, +49, +55
Condenser in series with A.C. volt

6 Decibel
Output
ranges.

Model 2800 is similar but has D.C. volts
Ranges at 5000 ohms per rolt.

Write for complete description
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A Buy-word for Cxcellence

DEPENDABILITY

PUR-A-TONE

Reg. Trade Mork

ALL TYPES FOR

*AUTOS
 HOMES
MARINE

direct Lo
A.M.—F.M. — TELEVISION irection finding — radar and

coaxial type. All sizes, lengths

Special-purpose transmitting
antennas designed for volume
production to your own specifica-

tions. Collapsible—sectional—

Make pleased customers and
bigger profits . . . ask your
distributor for BRACH Puratone your needs.
ANTENNAS.

‘L. 5. BRRCH MFG. CORP.

200 CENTRAL AVENUE NEWARK, N. J.
WORLD’S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES.

COMING!

The Important, New

TELEVISION HANDBOOK

By Madison Cawein

and materials. Consult us on

to appear monthly in
FM AND TELEVISION MAGAZINE
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ENGINEERING SALES

(CONTINUED FROM PAGE 8)

moved to the company’s building at 4541
Ravenswood  Avemue,  Chicago.  Viee-
president K. J. Halter has announced that
sales sinee February exceeded the volume
of any 18 months in the company’s
history.

San Antonio: Mission Radio Distributors
has moved to larger quarters at 814 8
Presa Street, San Antonio, Texas.

Sylvania: 1las prepared a series of wall
charts and explanatory folders for sclf-
instruction radio courses. They  cover
basic electrical theory and information on
vacuum tubes. This material is available
on request from Sylvania Electrie Prod-
ucts, Ine., Emporium, Pa.

Detrola: Ilarley R. Wall, who joined Inter-
national Detrola last year as Michigan
State radio sales manager, has been ap-
pointed sales manager for all home radio
sets,

G.E.: Ilas initiated a bi-monthly bulletin
called G.E. llam News, devoted to in-
formation on new rigs and tricks, and data
on amateur types of tubes. Editor is
George . Floyd, W60OJK /2. We under-
stand that copies will be sent without
charge to parts jobbers and hams who ask
to have their names put on the mailing
list. Reguests should be sent to General
Electric Company, Tube Division, Syra-

cuse, N. Y.

Sams: New idea in complete service on
home radio receivers has been introduced
by Howard W. Sams & Company, Inc.,
292+ E. Washington Street, Indianapolis,
Ind. Individual data sheets not only show
schematic wiring diagram, but list all the
alignment procedure, voltage and resist-
ance values, stage gains, and other in-
formation required for eorrect diagnosis
of faults and quick repairs. Data published
in these sheets is obtained from actual
tests made on models submitted by set
manufacturers.

Latest developments in radio and elec-
tronic parts and devices, newest “"Ham"
gear, "Gadgets” to delight the experi-
menter, bargains in war surplus

goods, all in new catalog for you. 7

----_--_-—--_—%I
BURSTEIN-APPLEBEE CO.,

1012 McGee, Kansas City 6, Ma. |

Send me FREE new B-A Cotolog. FM&T |

1 AM |

STATE CONNECTION IN INDUSTRY l

NAMZ. |

ADDRESS :

TOWN STATE l
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The Mark

of QUALITY

HE initials “CRL” in the diamond
represent the research-laboratory and
technical manufacturing facilities of
Centralab . . .. a name cutstanding for
quality, precision and new develop-
meats in the field of radio and electronics.

Always Specify Centralab.
Send for Catalog No. 25.

Ceramic Trimmers 3
Division of GLOBE-UNION INC., Milwaukee Bulletin 695 @

74 ;
: & D W
Variable Resistors
PRODUCERS OF Builetin 697 Tebular Ceramic Selector Switches
Capacitors

Bulletin 722

Ceramic High Voltage Capacitors Bulletins 630 and 586
Bulletin 814
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Q0BAL

9

You're lower production costs vel inerease
quality and efliciency with DRAKE Socket
and Jewel Pilot Light Assemblies. Get the
benefit of our patented features of high
speed preecision methods and machinery de-
veloped through 15 years of specialization.
Every conceivable type offered in standard
and special designs. Refer to the newest
DRAKE catalog for complete information.
Do you have a copy?

DRAKE MANUFACTURING (O.

1713 W. HUBBARD ST

CHICAGO 22.1LL

SPOT NEWS NOTES

(CONTINUED FROM PAGE 26)

be delivered. Installation of this 230-watt
unit will be followed by the addition of
amplifierstobring the transmitter up to its
assigned power of 20 kw. G. William Lang
is chief engineer of WGNB and WGN.

Worms Squirm: The American Federation of
Musicians has announced, through its
president. the determination to stop all
network music originating in New York.,
Los Angeles, and Chicago. if the Supreme
Court upholds the Lea Bill.,

This ultimate act of defiance against
our lawmakers and our courts brings to
mind the statement made previously in
these columins that the broadeasters may
find themselves in a stew they brewed
themselves by continned  temporizing.
over a period of many years, with the
AFM. Now. if this so-called labor union
has set itself up as a racket to prey upon
sponsors who. after all. pay radio’s bills,
it is because the stations have maintained
a we'll-pay-but-don’t-take-us-off-the-air
policy. And this in spite of the fact that if
they went off the air for 24 hours. they
could rally greater public support than
any other struck industry in this country.

Nevertheless, it is timely to ask what
manner of men and women are these
AFM members who propose to maintain
a rulership over radio stations, and thus
over radio listeners, as autocratic as the
despotism of  governments  which  the
fonnders of our Country sought to escape
when they came to these lands.

Facsimile Advertising: Is getting an initial
workout over the Chicago Tribune’s FM
station  WGNB. First advertisements,
transmitted on May 25th, were for Marsh-
all Field and the Illinois Bell Telephone
Company. Tribune publisher McCormick
has a recorder at his farm near Wheaton,
1. Another, for public demonstration
purposes, is operating at the Rosenwald
Muscum of Science and Industry.

Railroad FM: Westinglouse is now offering
fixed and mobile FM communications
cquipment specifically designed for rail-
road service. Units are designed for 117
volts AC. This is supplied to mobile
cquipment by rotary converters running
on 82 or 6+ volts CC. Operation is in the
152 to 162-me. band.

Chicago: Resistors, Inc., 2241 Indiana Ave-
nue. Chicago 16 has been formed by
Joseph J. Cerny, former president and
founder of Lectrohm,

CBS-FM: Another FM station in Washing-
ton. D. C.is planned by Columbia, accord-
ing to a newly-filed application. This is in
addition to CBS station WABC-FM in
New York and WBBM-FM  Chicago.
now on the air. and others projected in
(CONCLUDED ON PAGE 58)
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® The new Aerovox Series 1780 water-
cooled oil-filled mica capacitors handle
exceptional KVA loads for their size. The
higher KVA ratings are attained by: (1)

Exceptional design — critical arrange-
ment and location of sections; specially-
plated parts; large cross-section of con-
ductors, etc., and (2) Use of water-cooling
system designed for maximum heat trans-
fer from capacitor section to cooling coils.

All in all, sturdy, hard-working, compact,
trouble-free mica capacitors for extra-
heavy-duty service. Ratings up to 25,000
v. A.C. Test. Capacitances up to .01 mfd.

Details on Request

~capacitors

' FOR RADIO-ELECTRONIC AND
' INDUSTRIAL APPLICATIONS

AEROYOX CORP.,NEW BEOFORD, MASS., U.S.A,
Export: 13 E. 40th St., New York16, N.Y. « Cable: ‘ARLAB’
In Canada: AEROVOX CANADA LTD., Hamilton, Oat,
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HE idea of publishing a magazine of information on Frequency
Modulation was conceived by Milton Sleeper, whose contribu-

tions to the radio industry as an engineer, manufacturer, and pub-
lisher date back to 1916.

His FM experience in 1939 and 1940 as sales manager for Pilot
Radio Corporation, one of the first Armstrong licensees, proved
that there was an urgent need for such a publication. In the fall of
1940, having resigned from Pilot Radio, he brought out the first
issue of FM, dated November, 1940.

ARDLY had FM MAGAZINE become established when the

United States entered the second World War. Over night, this

cut off the applications for FM broadcast stations which were then

pouring into the FCC, and stopped the rising production of FM
home receivers.

However, Frequency Modulation was gaining a firm hold on the
communications field because of its demonstrated success in police
and military services. The editorial content of FM MAGAZINE
followed this trend, and the explanatory sub-title RADIO-ELEC-
TRONIC ENGINEERING & DESIGN was added to the original
name in May, 1942.

F MAGAZINE prospered with the expanding use of Fre-

quency Modulation in new wartime communications
services. Many letters of congratulations were received from civil-
ian and military engineers, commenting on the highly useful job
that this journal was dcing in spite of wartime restrictions.

There were complaints, however, that the appearance of our front
: cover had been spoiled by the lengthy sub-title. Therefore, in
- March, 1943, as a concession to those who had gone all out for the
e o word “electronics,” the sub-title was reduced to: RADIO-ELEC-
TRONICS.

- T
i N‘““: :‘““u[wlhl

HEREUPON, both readers and advertisers demanded: “Are

you going to make FM MAGAZINE into another electronics
paper?”’ The answer was “No!” FM MAGAZINE had made its
place as “the complete and authoritative source of information on
Frequency Modulation,” and would not abandon that position.

The only change in editorial policy since 1940 was the addition
of articles on television. So, to identify the contents accurately, the
sub-title was changed in April, 1944 to AND TELEVISION. That
seemed to satisfy everyone.

However, it appears that those changes have not altered the habits of readers and advertisers.
In both conversation and correspondence, the name FM has stuck, except among those who
choose to be so formal as to identify this publication as “Frequency Modulation Magazine.”’
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DID YOU GET

YOUR

BARGAIN GUIDE?
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RADIO BARGAINS BY THE HUNDREDS
PACKED INTO THIS LATEST RWT FLYER!

Who but the largest name in Radio
Values would bring you bargains like
these NOW! For twenty-five years
we’ve been scouring the markets for
you engineers, servicers, hams and
experimenters. Send for this bargain
flyer and see the values RWT has for
you in nationally known merchandise.
Clip convenient coupon NOW!

SPECIAL!I; , 304TH

Xmitter tube now
Another RW'T achierse

being sold ot
ment! Use this rersatile
xmitter tube as a modu- $50 elsewhere
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j
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I
!
lazos—oscillator—ampli- |
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|
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1
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fier!? Filament voltage: s

or 10 rolts. Plate: Rw'"s 95
3,000 volts, Plate curs price

rent: 900 ma. Plate dice to you,

sipation: 300 wattr, only....

Limited guamity only,

USE
COUPON
10
ORDER!

MAIL
QJDAY!

RWT Dept. HF6
100 Avenue of the Ameri
Gentlemen: Enter my or

tube(s). oo,

[ Check enclosed. [ M. O. 0 Send B(:ARG“N
Send me FREE copy of your latest

EU!DE €37 and place my name on list for your

NEW SUPER CATALOG.

Hadio Wire
Television Inc.
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SPOT NEWS NOTES

(CONTINUED FROM PAGE 56)

Boston., Los Louis, and

Minneapolis,

Angeles, St

Merger: In accordance with arrangements
consumated on May 31st, Submarine Sig-
nal Company was merged into Raytheon
Manufaeturing Company. J. P, Morgan &
Company was designated as agent for the
exchange of 5315 shares of Raytheon com-
mon for each share of Submarine capital
stock,

St. Lovis: Recently established St. Louis
Microphione Company will move into its
newly-constructed building at 2726 Brent-
wood Boulevard on August 1st. Officials
include R. H. Mayer., vice-president and
general manager: R. M, Bennett, chief
engineer: L. Summer. sales engineer: and
Tucker, sales manager. New line
include microphones for all purposes.

Boston: Don G. Mitchell, former executive
vice president of Sylvania, has been
clected president, succeeding Walter E.
Poor. who was elevated to the board chair-
manship. Also at Svlvania, Virgil M.
Graham, formerly industrial apparatus
plant manager, has been appointed man-
ager of technical relations under . Finley
Carter, vice president in charge of engi-
neering.

High Quality

ELizabeth 2-7600

RADIO
ELECTRONIC
PARTS

CHASSIS
CABINETS
DIAL PARTS
BOXES — CASES

Other sheet metal fabri-
cated components manu-
factured to specifications.

Inquiries ==
xs Invited

ALLOY ASSOCIATES CO.
149 BROADWAY
NEW YORK 6, N. Y.

Audio Amplifier

Designed by Lincoln Walsh

Built to give the lowest possible distortion
AT 5 WATTS, 2nd harmonic is 0.6%—
Higher harmonics not measurable.
Cross modulation less than 0.2%,.
AT 35 WATTS, total distortion is 6%,
No transformer saturation at 35 watts at 25 cycles
Response 20 to 20,000 cycles 0.2 db. Uses all triodes in a patented
circuit with automatic bias control. Qutput 2—2A3's.

BROOK ELECTRONICS INC.

3rd harmonic is 0.3%.

Frequency

Elizabeth 2, N. J.
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there 1is

NO SUBSTITUTE

for GOOD communications
and industrial wire. We are
shipping you more and
more of it now ...

cornish
WIRE COMPANY, nc

15 Park Row, New York'7,N Y.
" Made ‘y fn,in“u Aot fnginuu !

The Finest
ROTARY POWER SUPPLY

The Corter Super Dynamoter illustrated obove is
the preferred power supply of leading mobile
radio manufacturers, and is operating in over 42
State Police radia networks.

Idealty wited for Police, Marine, Aircraft, Railroad,
and ather mobile cammunicatians, the Super pra-
vides unegualled efficiency, reliability, and
stamina far mobile transmitters. Write for latest
bulletin of Carter Praducts taday!

SALES OFFICES IN PRINCIPAL CITIES

- —//
Cable: Genematar

1603 Milwaukee Avenuve

June 1946

RAILROAD RADIO SPECIFICATIONS

(CONTINUED FROM PAGE 42)

P — Warranty: The scller ‘contractor shall
warrant that the equipment furnished un-
der this specification shall be free from
defeets in design, material and workman-
ship. The seller/contractor’s obligation
under this warranty shall not apply to
any equipment which has been subjeet to
misnse, negligence or accident after ac-
ceptance.

The contractor, 'seller shall eovenant
and agree to save harmless and indemnify
the purchaser against all clabus, suits,
actions or proceedings, damages, costs,
fees, and expenses by reason of alleged
infringement of patents or for royalties
involved, in eonsequence of the purchase
or use of the equipments covered hereby,

TRANSMISSION LINES

(CONTINUED FROM PAGE 31

with an 0" ring, a rubber gasket of
cireular cross section, and the inner con-
ductor connection is made with a slotted
spring-temper conneetor.,

Fig. 12 shows 90° and 45° elbows using
flanged connectors, and Fig. 13 illustrates
a solderless Hanged coupling device used
when one of the 20-ft. sections must be
ent in the field. Fig. 14 represents a gas
inlet fitting which can be inserted between
flanges on the ends of 20-ft. sections, while
Fig. 15 shows a design for an expansion
fitting. All these fittings are carefully de-
signed to introduce only negligible re-
flections when inserted in a transmission
line of 51.5 ohins impedance.

Stce, in normal operation, the inner
conductor develops some temperature rise,
a means is required for absorbing its ex-
pansion with respeet to the outer con-
ductor. One satisfactory solution utilizes
the inner econduetor connector as a dif-
ferential expansion joint. The design of
this part, Fig. 11, permits variations in
engagement with both inner condunctors
sufficient to aecommodate any normal
inerease in length.

Inner conductor support on vertical
runs is provided by a groove rolled into
the outer conductor on one side of the
bottom bead, as shown in Fig. 16. Each
20-ft. scection of inner conduetor then
rests on its own bottom bead, and any
motion due to differential expansion must
be upwards. On horizontal runs, alternate
20-ft. sections are reversed, as shown in
Fig. 17. This arrangement causes the
motion due to ditferential expansion in
successive 20-ft. sections of inner con-
ductor to be alternated in direction, there-
by preventing inner conduetor creep.

The construction illustrated in Figs. 16
and 17 provides adequate mechanical
support for the inner conductor, eliminat-
ing entirely the need for anchor joints,

Part 2 will be published next month.
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MEASUREMENTS

CORPORATION

FM SIGNAL GENERATOR

MODEL 78-FM

RANGE: 86 to 108 megacycles
QUTPUT: 110 100,000 microvolts
Individually Calibrated Dial

PULSE GENERATOR
MODEL 79-B

RANGE: 5J to 100,000 cycles

In three ranges
PULSE WIDTH: 0.5 to 40 microseconds
OQUTPUT: 150 volts

MANUFACTURERS of Catalog
standard Signal generators on
Pulse Generators e

£M Signal Generators
Square Wave Generators
vacuum Tube Voltmeters

1o Noise & Fietd
u“rs';::“g(h Meters

Capacity Bridges
Negohm Maters
Phase Sequence indicats

1§
ision and FM Tes
Telev Equipment

MEASUREMENTS
CORPORATION

BOONTON NEW JERSEY

ors

39



Small “butterflies” in
a convenient variety
of capacities for VHF
and UHF.

New and improved mechanical
detail; superb electrical design; precision
manufacturing—Three basic

qualities of every

Flexible couplings in two
types — insulated and non-

insulated. Hammarlund product.

Write for technical

“RMC.” a rugged bulletins,
midget for mobile
and other uses requiring
greot mechanical rigidity.

OF
(3, 0
N ¢
o
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i AMIMARINING

THE HAMMARLUND MFG. CO., INC., 460 W. 3474 ST., NEW YORK 1, N.Y.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

&
x
-

ESTABLISHED 1910
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...Complete in One Puackage!

The light weight, small size, a-c or battery operated Collins 12Z remote
amplifier is a modern contribution to the furtherance of high quality
remote broadcasts. Its frequency response of 30-12.000 cps=+=1.0 db and
noise level of more than 55 db below program level are in keeping with
high fidelity AM and FM standards.

The 12Z features excellent performance, program protection, and con-
venience. Stabilized feedback maintains program quality over a wide
variation of operating conditions. The self-contained batteries are con-
nected automatically should the a-c power source fail. If the program
line should fail, a twist of a knob connects a second line. The four micro-
phone input channels have individual attenuator controls, in addition to
the master control. The large, illuminated VU meter reads output level
or operating voltages.

Complete in one package, the equipment weighs only 40 pounds and
can be carried readily by one person. Transportation and set-up prob-
lems are reduced to a minimum. Maintenance is greatly simplified
through advanced chassis design. Write us for full information.

Collins Radio Company, Cedar Rapids, lowa
11 W. 42nd St.,, New York 18, N. Y, . 458 S. Spring St., Los Angeles 13, Cal.

FOR BROADCAST QUALITY, IT'S...

For Better Remote Broadcasts...

Construction is
compact and clean

Specifications: '

Mixing channels: four
Gain: approximately 90 db
Frequency response: 30-12,000 cps =1.0 db

Noise tevel: more than 55 db below program
level

Distortion: less than 1% from 50-7500 cps

Input impedance: 30/50 ohms. 200/250
ohms on special order

Output impedance: 600 ohms (150 ohms
available)

Power output: 50 milliwatts (417 dbm)

Power source: 115 volts a-c, or self-contained
batteries

Batteries: standard types, easily obtained
Weight: 40 lbs. complete
Size: 1415” w, 114" h, 814" d
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ENGINEER °

125 WEST 17th STREET e

DIFFERENCE
IN PERFORMANCE

IS THE Lin/ TYPE 3XA

—-—

The same preferred features that have made Link FM
radio communications equipment the recognized leader
in every emergency service field, plus added wartime
developments are now incorporated in Link 152-162
mc main stations (Type 1907 and 1908} and mobile
units (Type FMTR-7C).

The Link Type 3XA, a specially ond recently devel-
oped colinear coaxial radiator for use with Link 152-
162 mc radio communications systems has a power gain

Fred M. Link

MANUFACTURER

NEW YORK 11, N. Y.

"~ HIGH GAIN ANTENNA

1~ WITH ORDINARY COAXIAL ANTENNA
2-WITH Link HIGH GAIN 3XA

JER//CHO JMIT;TOW/V
2D
i A,

~

N
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of approximately 3 in oll directions.

The effect of using this Link 3XA antenna in a Link
152-162 mc main station installation is the same as
increasing the effective power of ALL transmitters in the
system, both mobile and main station by approximately
3 times. Thus without sacrificing coverage there is an
economical factor in initial outlay with conservative
equipment rating and low battery drain mobile units.

Full information will be mailed on request.

PREFERRED 4 47 RADIO
COMMUNICATION EQUIPMENT






