Price 35 Cents

BT IR 2R\ D 10 ...
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FAMMARLYND

DATA TRANSMISSION « SELECTIVE CALLING
AND SUPERVISORY CONTROL EQUIPMENT

For the past seven years The Hammarlund
Manufacturing Company has specialized in de-
signing and developing electronic control equip-
ment. Based on this experience, and the knowl-
edge gained from 42 years of communications

day produces a standard line of equipment for
data transmission, supervisory control, teleme-
tering, selective or group calling or signalling,
fault alarm and other similar applications. This
equipment is designed for use on microwave,

engineering and production, Hammarlund to- radio or wire circuits.

POINT TO POINT SIGNALLING

The Hammarlund Standard Duplex Signalling Unit consists of a tone
generator and receiver designed to operate over wire lines, telephone
or power line carrier, and radio or microwave communications circuits
for signalling, dialing, slow speed telemetering, supervisory controls or
other information. Transmitters and receivers are available for 33
frequency channels between 2000 and 6000 cps. This equipment is
being used by military and governmental agencies, pipeline and power
companies, railroads and other groups requiring remote on-off switch-
ing, continuous indication of operating conditions, and automatic detec-
tion of wire line or power source failures along their systems.

SELECTIVELY CALLING OR SIGNALLING

Hammarlund Selective Calling equipment, added to 2-way radio sys-
tems used to control large fleets of vehicles, or distant fixed stations,
adds privacy, speed, safety, quietness and convenience to day-in-day-
out operations. By the push of a button the dispatcher within 0.8 of a
second selects the station which he wants to contact. Only the selected
operator or group of operators can receive the call. If the operator of
the car or station being called doesn’t answer, an indicator lamp remains
lighted to show he was called. This simple equipment can be added to
any present installation, or incorporated in any type of installation
now projected.

PROTECTION THROUGH SUPERVISORY CONTROL

The Hammarlund “Multi-Gate” Remote Supervisory and Control
System is engineered to provide highly efficient, fully reliable opera-
tional controls of important remote equipment such as used by refiner-
ies, pipelines, utilities, railroads, civil defense and other commercial,
as well as military, groups. Because of a unique design by which a single
tone activates a receiver, which in turn will then accept a second tone
to operate a relay, this equipment can be used where disturbances on
connecting wire or radio circuits make ordinary tone-operated remote
controls impractical. Up to 21 individual on-off functions can be
handled over a single circuit employing only 7 audio signalling tones.

B Write Today For Detailed Information @

HAMMARLUND

MORE THAN 40 YEARS EXPERIENCE COUNTS!
THE HAMMARLUND MANUFACTURING CO., INC.
460 WEST 34th STREET » NEW YORK 1, N. Y.
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FOR ALL FREQUENCIES

Mycalex, the ideal insulation, offers low loss and high dielectric
strength. It is impervious to 0il or water, free from carbonization,
withstands high temperature and humidity. Mycalex remains dimen-
sionally stable permanently and possesses excellent mechanical
characteristics. In its present high state of development, Mycalex
combines every important insulating advantage — including econ-
omy. Mycalex is available in sheets and rods, can be injection or
compression molded to close tolerance, is readily machineable, can
be tapped, drilled, threaded and ground.

{ g
INJECTION MOLDED GRADES :

MYSALEX 410 MYCALEX 410X

Mycalex 410 is ap- | Power Factor, 1 megacycle_.__._0.0015 Power Factor, 1 megacydle............ 0012 | Mycalex 410X can
proved fully as = Dielectric Constant, 1 megacyde_...__._.9.2 Dielectric Constant, 1 megacycle 69 {I ‘be injection molded,
. Grade L-4B wnder | Factor, 1 megacycle_.__.._. 0014 Loss factor, 1 megacyde..._..0.084 | With or without
o National Military  pietecyric Syrength, volts/mil... Dielectric Strength, volts/mil...__....__400 | metal ‘inserts, ‘o

Establishment Spec- > Y T A 14 | extremely close
ification JAN-1-10 Volume Resistivity, ohm -tm.... Volume Resistivity, ohm-cm.. 5x10

- “Insulating Materi-  Mox. Safe Operating Temp., °C___.. 350 Max. Safe Operating Temp., °C.._ 350 | g'qonres 5
als, Ceramics, Ra-  Water Absorption, % in 24 hours......__nil Water Absorption, % in 24 hours..._nil | !
" _dio, Class L." Tensile Strength, psi....o . 6000 Tensile Strength, psi.... ... 6000

MACHINEABLE *GRADES -

~ noomcamoh  MYCALEX CORPORATION OF AMERICA o hacnined 1o claie

L “foleronce or molded.
i‘ N - g L% Owners of ‘MYCALEX’ Patents and Trade-Marks U e
e Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Plant & General Offices: CLIFTON, N.J. [, WE =
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B> = ! - & . i
MYGALEX 400 ! MYCALEX K-10 3
Mycalex 400 is ap- ~ Power Factor, 1 megacycle.. ... 0.0018 ] Dielectric Constant, 1 megacycle_..___10.6 [ Mycalex K-10 con-
proved fully as  Dielectric Constant, 1 megacyde_........7.4 | Q Factor, 1 megacydle........... ...300 Efo‘rms fullyto Grade
Grade L-4A under = Loss Factor, 1 megacyde..... 0.013 | Loss Factor, 1 megacycle...............0.034 3"N‘C5H4 under Na-

i National Military  pielectric Strength, volts/mil.._______500 t Dielectric Strength, volts/mil | tional Military Es-
,E;“’b,h’h“‘e"' Slpelc(; Volume Resistivity, ohnr-cm 210'5 ¢t {0.10 in. thickness) 270 }"“b‘!"h}‘;ﬁ |5P1f2€'f1- .
:'I::::Ic:: ';inJATA;" ¥ Arc Resistance, seconds.__...... I 300 | Fractional Decrease of Capacitance BTN AU ST
ok C‘eragﬁcs E:: Max. Safe Operating Temp., °C._____370 ' with Temperature Change......0.0056 i"‘ o
diol, Class L. Water Absorption, % in 24 hours..._____nil Il Fractional Increase of Capacitance o .

1 Tensile Strength, psi....—......c.co..6000 | with Temperature Change....0.0076 .
i s . .
> 2 3 =
LOW-1LOSS MINILATURE TUBE SOCKETS :
S ¢ : - &
P A b ECONOMICAL — Comparative in cost to ordinary phenolic sockets, YCALEX K
i but far superior electrically. Dimensional accuracy unexcelled. L EThcorton®n s olas "3
WRITE TODAY ON = AVAILABLE IN TWO GRADES —Mycalex 410 fully approved as of capacitor dielectrics, |
YOUR LETTERHEAD - 9y Grade L-4B under NNM.E.S. JAN-I-10 “Insulating Materials_, Cera- ~ each w'i_!h specific ¢har-.‘ "

i FOR {LLUSTRATED gnics, Radio_, Class L.” Mycalex 410X offers lower cost with insulat- | acteristics. The:o' can be

- ' '\l ing properties exceeding those of general purpose phenolics. Both | supplied on speciol ordor }

L LITERATURE, OR v 4 Myecalex 410 and 410X Tube Sockets are supplied in 7 pin, 9 pin | in sheets 14“x18" in area |

l SEND BLUEPRINTS I y and subminiature. All are precision molded for highest accuracy. noh’:gk;::;“ ;/'c" to ‘l’;}:‘l:

- . S0 avol 1

t_' FOR ESTIMATES — !
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494 feet above Philadelphia’s
busiest sireets

Most city building codes are
easily complied with, but na-
ture’scapricesareunpredictable.
So, when both the building’s
owners and WPEN’s engineers
laid plans for a new AM-FM
station atop their new mid-
town building they called on
Blaw-Knox to design, fabricate
and erect a szfe antenna tower.
Their choice was based on the
fact that Blaw-Knox has an un-
equaled record for successful
tower installations in congested
areas. WPEN’s structure is de-
signed to carry the additional
load of TV bays if and when
required.

BLAW-KNOX DIVISION
OF BLAW-KNOX COMPANY
2062 Farmers Bank Building

Pittsburgh, Pa.
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. MmimRADIO
jaemeene  QOMMUNICATION

Formerly FM MAGAZINE and FM RADIO-ELECTRONICS
Now incorporating TELEViSioN ENGINEERING Magazine

VoL. 12 SEPTEMBER, 1952 NO. 9

COPYRIGHT 1952, by RADIOCOM, INC.

INDUSTRY NEWS

TV-AM-FM Set Production
Compiled from figures released by RTMA .......... 4

SPOT NEWS NOTES
Items and comments about people and companies ... 6
BROADCASTING
Pattern for TV Profit

Part 4 — Transmitters, towers, antennas . ......... 13

FCC Television Grants
New CP’s and power change authorizations .. ... ... 34

AUDIO
Audio Notes

Descriptions of new equipment . ... .............. 17
COMMUNICATION

Communication News

Items of interest concerning communication .. .... .. 20
Narrow-Band Operation at 40 Mc.

J. S. Stover and T. J. McMullin . .. .............. 22
Equipment for Telemetering, Part 3

Descriptions of available equipment . .. ... ... ... .. 24
Carrier-Current Relaying System

N.O.Riceand J. S. Smith ..................... 27
Communication Applicants

List of new FCC applications ................... 36

SPECIAL DEPARTMENTS
Professional Directory ....................................... .
Advertising Index
THE COVER DESIGN AND CONTENTS OF FM AND TELEVISION MAGAZINE

ARE FULLY PROTECTED BY U, S. COPYRIGHTS, AND MUST NOT BE REPRODUCED
IN ANY MANNER OR IN ANY FORM WITHOUT WRITTEN PERMISSION

ROY F. ALLISON, Editor
MILTON B. SLEEPER, Publisher

Fzep C. MicHALOVE CuarLes KLine Epwarp BraNnD
Eastern Manager Western Manager West Coast Manager
Miriax D. MaNNiNG Liteian BEnDrOss
Production Manager Accounting
CaroLe WooL ErLeaNor GILCHRIST
Circulation Manager Art Director

Publication Office: The Publishing House, Great Barrington, Mass.
Tel. Great Barrington 1300.

Chicago Office: 426 North Pine Avenue, Tel. Columbus 1:1779.

New York Office: 6 East 39th Street, Room 1209, Tel. Murray Hill 5-6332
West Coast Office: 1052 West 6th Street, Los Angeles, Tel. Michigan 1732.
Rapto ComumunicatioNn Magazine is mailed on the 15th of each month.
Subscriptions: Should be sent to Publishing House, Great Barrington, Mass.

Single copies 35c—Subscription rates: $6.00 for 3 years, $3.00 for 1 year.
Add 50c per year in Canada; foreign, add $1.00 per year.

Contributions will be nelthcr acknowledged nor returned unless accompanied
by adequate p and dir nor will Rapio Coxxumm
TION Magazine be responszble for their safe handling in its office or in

Y and TROUBLE FREE
» VIBRATORS

Select your replacement vibrators wisely. .. and you,
too will choose Radiart! Laboratory tests and custom-
er reports prove that Radiart Vibrators give LONGER
LIFE and trouble-free performance BECAUSE THEY
ARE BUILT TO WITHSTAND RUGGED SERVICE!
These extra hours of dependable performance are
one of the factors that has made Radiart the feader.
Superior engineering and design have made them
THE STANDARD OF COMPARISON.

At all Good Radio Parts Johbers. Ask for the new

Yorm FiS1 listmg the latesl replacement recons

aendalions.

S /'S RIGHT WHEN IT'S RADIART

Y vwe JALIAR T conrorsnon

CLEVELAND 2, OHIO

transit. elfi

. B
Entered as second-class matter August 22, 1946, at the Post Office, { N P ‘\ cmc;;:;rxnk.ags:r;n ¥ 3
Great Barrington, Mass., under the Act of March 3, 1879. Addi- CERTIFIED PUBLIC ACCOUNTANT

tional entry at Post Office, Boston, Mass. Printed in the U. S. A. mm SYKES, GIDDINGS & JOHNSON

PITTSFIELD, MASSACHUSETTS
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VARIATIONS
FOR
STANDARD

CLAMP
FOR
MINIATURE
TUBES

You can’t shake, pull or rotate a tube
out of place when it's secured by a

Birtcher Tube Clamp. The tube is

there to stay. Made of Stainless Steel,
the Birtcher Tube Clamp is imper-
vious to wear and weather.

BIRTCHER TUBE CLAMPS can
be used in the most confined spaces
of any compact electronic device.
Added stray capacity is kept at a
minimum. Weight of tube clamp is
negligible.

Millions of Birtcher Tube Clamps
are in use in all parts of the world.
They're recommended for all types
of tubes: glass or metal—chassis or
sub-chassis mounted.

THERE'S A BIRTCHER TUBE CLAMP
FOR EVERY STANDARD AND
MINIATURE TUBE!

Write for samples, catalogue and price lists.

THE BIRTCHER CORPORATION
4371 Valley Blvd.
Los Angeles 32, Calif.

uly is the low month of the year in

home set production, but more than
usual significance attaches to the drop
in AM radios. According to RTMA
figures, it was the second lowest month
since the end of the war. Moreover, the
average monthly production in 1952 is
running below any year in that period
except 1949. It will be remembered that
that was the year when, just prior to
the freeze, people expected television to
take over.

Some observers believe that the poor
quality of so many current radio pro-
grams, and the competition of phono-
graph records are definitely cutting into
the demand for audio receivers. Few
radio executives seem to realize it, but
there are over 200 record companies in
the USA. Companies producing LP
records, as listed in the Schwann Cata-
log, now number 144.

In the past, broadcasters and set man-
ufacturers have taken little interest in
each other’s activities, and the broad-
casters have been so impressed with the
ease of making money from what they
transmit that they have paid little at-
tention to the character of what their
listeners receive.

'
|
812,549

o Lo Fand o b d £

052 AM

ki | P N

TV, FM, and AM set Production Barometer, prepared from RTMA figures

their editorial contents is not produced

by their advertisers. Consequently, if
the editorial pages attract readers, they
can hold their circulation and deliver it
to all advertisers whether their copy is
good or poor.

But in broadcasting, the advertisers
prepare and deliver both the “editorial
material” and the advertising. Listen-
ing habits being what they have be-
come, if the program on one station is
boring, listeners tune to another or
switch off their sets entirely. In either
case, the first station has 1) lost circula-
tion for all its sponsors and perhaps
those of the other stations in the same
area as well, 2) it has hurt the manu-
facturers of receiving sets, and 3) quite
possibly it has encouraged still more
people to turn to phonograph records for
that commodity which is in increasing
demand today: musical entertainment.

When radio was a novelty, both broad-
casters and manufacturers benefited.
They continued to benefit as sponsors.
restrained by strict standards of good
taste in program material, took over
the expense of providing radio enter-
tainment. But now the bars are down
to sponsors, broadcasters are cutting

Newspapers and magazines have an their rates, set manufacturers are losing
advantage over broadcasters in that business, and record sales are increasing.
MONTHLY AVERAGES
o AM v FM FM-TV
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WANTED AT ONCE

11 MEN TO REPRESENT
Mobile Radio Sales Department

These men must be

fully qualified to
demonstrate the most
advanced two-way

mobile communication
equipment and

answer customer inquiries

Salary, Commission and expenses in excess
of $10,000 per year — Send resume to...

Box 500
FM-TV Radio
Communications.

All replies will be held in strict confidence.

Our employees know of this advertisement.

September, 1952—formerly FM, and FM Rapio-ELEcTrONICS
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Sectional Tower

MOST ECONOMICAL FOR
MICROWAVE - FM - TV
COMMUNICATIONS - RADAR
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Actual photograph of VEE-D-X Sectional
Tower installation showing 152
ground-plane antenna ideally suited for
ground-to-plane, ship-to-shore, and mo-
bile communications.

THE LaPOINTE-PLASCOMOLD CORP

?\\ ROCKVILLE, CONN. ) d

THIS MONTH’S COVER

Paul A. Walker, whose picture ap-
pears on this month’s cover, is the
8th Chairman of the FCC. He was
appointed in 1984, when the FCC
succeeded the Federal Radio Com-
mission. He was made Chairman
last February 28th, following Wayne
Coy’s resignation. His present term
expires on June 30, 1953. Behind Mr.
Walker’s quiet manner is an amaz-
ing vigor that has carried him
through the arduous labor involved
in winding up the TV freeze, and
launching the expansion of national
television service.  His particular
forte is common carrier matters.

SPOT NEWS NOTES

ITEMS AND COMMENTS, PERSONAL AND OTHERWISE, ABOUT PEOPLE
AND COMPANIES CONCERNED WITH RADIO COMMUNICATION

Great Barrington 1300:

That is the new telephone number for
Rapio Conrnrunication and Hien-Fi-
pELITY Magazines. To accommodate the
increasing number of long-distance calls
coming into the Publishing House, the
Southern New England Telephone Com-
pany has installed special central office
equipment to provide us with incoming
lines having consecutive numbers. Since
consecutive numbers were not available,
extra facilities were added to eliminate
busy reports on incoming calls. Please
make a note of the new number. It is
Great Barrington, Mass. 1300.

TV Hearings:

In accordance with the FCC’s order of
priorities, first hearings will be held on
pending applications from Denver, Colo.,
Canton, Ohio, Portland, Ore., and Wat-
erbury, Conn. Said Commissioner Bart-
ley: “Denver, having received 8 grants,
stands to end up with possibly 6 grants
before we can schedule hearings looking
toward a second grant for St. Louis, a
city twice the size of Denver, or 8 other
single-station cities larger than Denver.
I believe it would be more in line with
our responsibilities if we employed our
extremely limited resources on the basis
of the facts existing at the time exam-
iners become available.”

Causes of Component Failures:

Leon Podolsky, manager of field engi-
neering at Sprague Electric, reviewing
major causes of failures: “1) Use of com-
ponents under conditions for which they
were not designed and are not suited.
2) Failure of designer to anticipate and
test for overload and emergency condi-
tions of temperature, voltage, current,
and mechanical stress. 3) Lack of ade-
quate component parts specifications and

inspection, and the corollary failure to
test components. 4) Exaggerated per-
formance claims for parts which have
not been tested adequately, and which
have been zealously oversold to unsus-
pecting and inexperienced equipment en-
gineers, often working under harassing
demands for less space and weight. 5)
Excessive price consciousness, when re-
liability is the real criterion of value.
6) Lack of adequate interchange of in-
formation between the equipment de-
signer and the components manufacturer
at early stages of the design.”

FM and TV Problem:

Complaint from Television Engineers &
Company, Linden, N. J.: “How can the
public be expected to believe the dealer
who insists that the buyer needs an out-
door antenna installation when the man-
ufacturers themselves imply that there
is no need for one, and advertise that
receivers can function perfectly any-
where with built-in antennas?” Since
both FM and TV are all-or-nothing serv-
ices we’ve wondered, too, why manufac-
turers jeopardize good will by encourag-
ing people to expect perfect reception on
VHF and UHF without adequate signal
pickup.

New Material for Magnets:

According to the National Production
Authority, a new magnetic material
called Bismanol is under development by
the Naval Ordinance Research Labora-
tory. If and when the material becomes
available, it will result in a considerable
saving of cobalt and nickel, for which
bismuth, manganese, and powdered iron
are substituted. A full report on Bis-
manol is available to radio equipment
manufacturers on application to the
NORL.
(Continued on page 8)
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@/’/ﬂf craftsmanship creates—does not “grind out!”
Such basie factors as design and development, ability to meet rigid
tolerances, modern quality control and two decades of experience

are important to your ultimate satisfaction.

Your quartz crystal requirements, whether military, commercial

or experimental, will be served best with Bliley craftsmanship.

3lileg ELECTRIC COMPANY

ERIE, PENNSYLVANIA
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CONVENIENCE IN OPERATION—

A G60-watt transmitter, receiver, power
supply, and controls—in a single unit for
desk-top operation. Available in 30-50
mc range, 152-174 mc range.

CONVENIENCE [N MAINTENANCE—

Chassis slides up for complete
accessibility. Cabinet acts as
handy, solid servicing rack. No
need to remove chassis from
cabinet.

# 2 - 3 i

NO sée what | N‘/EN,ENCE means

with RCA’s new 2-way radio station

CONVENIENT!

Up to 3 transmitter channels,

2 receiver channels

Designed for up to 3-channel trans-
mission and 2-channel reception
where required. Lights on front
panel indicate frequency in use.

CONVENIENT!

Compact, space-saving design
Complete base station in a single
desk-top unit using less than 314
square feet of desk space—saves val-
uable floor space.

CONVENIENT! I CONVENIENT!

Easy to install and service I Local or remote operation

Just plug in transmission line and Choice of local or remote control
AC power and you are ready to op- I base station in single, compact cabi-
erate. Lift-out chassis for servicing net. Chassis also available in stand-
in cabinet. Metering plugs for easy I ard cabinet rack or weatherproof,

checking. | pole-mounting box.

For further details on the new RCA 60-watt desk station, MAIL COUPON NOW
— ——— — — — — — — — — — —
— — — -
Dept. 1321, RCA Engineering Products,

Camden, New Jersey
() Please send me information on new Carfone desk station.
Also send me information on 2-Way Radio for:
( ) General Industry (Utilities, Construction, Petroleum, Lumber, Mining, etc.)
( ) Transportation (Trucks, Buses, Taxis) ( ) Public Safety (Police, Fire, Range:)

|

|

|

Name o
' |
|

|

Zone State.

(m) RADIO CORPORATION of AMERICA |

\ﬁ/ MOBILE COMMUNICATIONS CAMDEN.N.J.

—_—_————————
d
&

SPOT NEWS NOTES
(Continued from page 6)

FM Transitcasting:

It’s obvious that there’s some kind of
private skullduggery behind the sub-
stantial amount of money and legal ef-
fort that has been expended in opposi-
tion to transitcasting. The source of this
support has not been disclosed publicly,
but it’s obvious that it has not come
from the public. Most recently, in op-
posing the FCC’s renewal of WWDC-
FM’s license, the Transit Riders Asso-
ciation (number of members not known)
asserts that “transitcasting operation is
not ‘broadcasting’ but point-to-point
communication in that it is designed for
specific transit riders.” As any one can
determine by tuning in on WWDC-FM,
the real quality of entertainment pro-
vided by this station is of a substantially
higher level than the programs of certain
Washington AM stations. Further, it
must be “broadcasting” in the truest
sense, since reception is available to
every FM set owner. Thus it cannot,
under any interpretation, be point-to-
point communication.

We were surprised that Commissioner
Webster, in his dissenting opinion, used
the expression “beep operation” repeat-
edly. It is only reasonable to expect
such an experienced and respected en-
gineer to be more meticulous in the
matter of terminology. The word “beep”,
although not defined in the Merriam-
Webster Unabridged Dictionary, is used
commonly enough to indicate any kind
of a small noise. The original idea of
“beep service” was a system of broad-
casting accompanied by objectionable
noises which would be removed by a
device supplied to listeners who sub-
scribed to the service. That type of
service was rejected, and quite rightly,
long ago. To refer to transitcasting or
functional music broadcasting as “beep
services” is to imply that audible control
signals are transmitted. That is not
true. But the use of this term, particu-
larly by the Commission, has served to
mislead the public and to create mis-
understanding and prejudice against the
special FM services.

New TV Grants:

New CP’s for TV stations are added
each month to the cumulative list pub-
lished in this Magazine. Therefore, the
list includes all grants issued since the
end of the freeze.

Society of Music Enthusiasts:

Interest in high-quality reproduction
from FM, records, and tape has de-
veloped to the point where plans have

(Continued on page 9)
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SPOT NEWS NOTES
(Continued from page 8)

been set up to form a nation-wide So-
ciety of Music Enthusiasts. Primary
purpose is to organize local listening-
and-discussion groups, and to provide
records, tapes, and demonstrations for
such meetings. Educators, dealers, and
manufacturers are taking an active part
in this project. Management of the
Society will be in the hands of a plan-
ning commitlee, working with regional
representatives elected by the local
chapters. Coiplete details of the or-
ganization will be published in the No-
vember issue of Hicr-FiperLiry Maga-
zine. Meanwhile, preliminary informa-
tion can be obtained from Charles
Fowler, Great Barrington, Mass.

Robert B. Moon:

Resigned as manager of Government
sales at General Instrument to become
general sales manager at Hammarlund
Manufacturing Company. Previously,

he was with Bendix Radio for 14 years

where, as assistant sales manager, he
was responsible for all commercial sales
activilies.

TV Revenue and Profit:

Figures released by the FCC show that
operating losses of TV statjons, amount-
ing to $25.3 million in 49 and $9.2 mil-
lion in ’50, shifted to $41.6 million profit
before taxes in '51. TV revenues for the
three years were $34.3, $105.9, and
$235.7 million respectively. Of 106 sta-
tions covered in the FCC report, 92
showed a profit. Of the 14 which came
out in the red, 8 were in New York City
or Los Angeles. Only one of the 40 sta-
tions in single-station markets reported
a loss.

Wisconsin FM Network:

Wisconsin is the first to have state-wide

coverage from an educational system. It |

is comprised of FM stations WHA-FM
Madison, WHAD Delafield, WHKW
Chilton, WHRM Rib Mountain, WH-
CW Colfax, WHLA West Salem, WHHI
Highland, WHSA Brule, and AM sta-
tions WHA Madison, and WLBL Au-
burndale.

Those Audio Demonstrations:

Letter from John Cashman, president of
Radio Craftsman: “Usually I can see
eye to eye with you, but in your June
issue you made the statement that all
manufacturers who demonstrate high-
fidelity equipment do so at very high
volume level. In our rooms at the New
York and Chicago Audio Fairs we, for
one, were operating at ordinary room
level. I have always instructed our
(Continued on page 10)
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PRODUCTION OF THE HIGHEST

Qua&’&/

AMPHENOL RG CABLES set the standard for qual-
ity in a field where quality’ and dependable
performance are a “must.” Frequent laboratory
and production tests insure uniform quality and
performance. Users of Amphenol RG Cables
know that they will perform as specified!

AMPHENOL R F CONNECTORS provide an efficient
connecting link between coaxial cables. They

feature never-failing continuity, extremely low
R F loss and the assurance of a long life of
sustained quality. The design, materials and
finishes of each type connector are carefully
chosen to give the best possible performance
under the required conditions.

AMPHENOL A N CONNECTORS are strong! They
have a tensile strength of 53,000 pounds. En-
gineered to meet the rigid Army-Navy Specifi-
cations, these connectors insure lowest milivolt
loss. The non-rotating solder pockets cut solder-
ing time and reduce operator fatigue. Amphenol
has the widest selection of AN Connectors to
meet MIL-C-5015 Specifications.

Now Available . . . Catalog B-2—A General Catalog of
Amphenol Components —will be sent on request.

AMERICAN PHENOLIC CORPORATION

1830 SOUTH 54TH AVENUE ¢ CHICAGO 50, ILLINOIS

AMPHENOL
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FOR ELECTRONIC COMPONENTS

We offer immediate delivery from our vast
stock of more than 25,000 items—all
standard make, carefully inspected and
fully guaranteed. Our prices are below
market.

Always Check Wells’ Stock First!

Quotations and quantities available will
be given immediately upon request.

ADEL CLAMPS
ANTENNAS
Insulators, Mast Sections

BINDING POSTS
@H-\D BLOWERS
\Z©/ CABLE ASSEMBLIES
CHOKES
CoiLs
CONDENSERS
Oil Filled, Bathtub, Hearing Aid, Transmitting
Micas, Silver Micas, Ceramic, Variable, Trimmer
CRYSTALS
DYNAMOTORS & BRUSHES
FILTERS
FUSES & MOUNTINGS
GENERATORS
GROUND RODS
HEADSETS
IF COILS
JACKS
A JACK BOXES
& KEYS, Telegraph
L KNOBS
LAMPS
LORD MOUNTS

MOTORS & BRUSHES
PLUGS
RECTIFIERS

Selenium, Copper Oxide, Meter, Diode
VIBRATORS
WALKIE TALKIES

RESISTORS—AIl Types
SELSYNS
Available Now!
A complete signal corps stock number

SOCKETS
listing of items in our stock. Write for list-

SWITCHES
Aircroft, Micro, Switchettes, Toggle

ing No. SG-200. (For government agencies

and contractors only.)

TIMERS
TUBING—Flexible
TUNING SHAFTS
TRANSFORMERS—A/! Types _
Manufacturers and distributors—write for
Radio-Electronics Catalog No. H 501.
Write, Wire, Phone Your Requirements
all phones: SE€ Iey 8-4143
833 W. CHICAGO AVE., DEPT. E., CHICAGO 22, ILL.
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SPOT NEWS NOTES
(Continued from page 9)

people to demonstrate our equipment as
it should be heard in average homes.”
We are sure that this exception will be
noted gratefully by visitors at Radio
Craftsmen demonstrations, and by ad-
jacent exhibitors.

Telephone Handsets:

Various types of handsets, hangers, and
cords suitable for radio communication
use, are detailed in a bulletin issued by
Connecticut Telephone & Electric Cor-
poration, Meriden, Conn.

Dr. Oliver E. Buckley:

After 38 years of service with the Bell
System, Dr. Buckley, who started in the
research branch of Western Electric and
rose to the board chairmanship of Bell
Laboratories, retired last month. During
his career, he made many contributions
to the advancement of scientific knowl-
edge. The accomplishment that prob-
ably gave him the greatest personal satis-
faction was the completion of the Mur-
ray Hill Laboratories, planned and built
under his direction.

KC2XAK Bridgeport:

The UHF TV station operated by RCA
and NBC was closed down on August 23,
after two and one-half years of operation
for research and development purposes.
The equipment will be moved to Port-
land, Ore., where it will be operated by
Empire Coil. Service is scheduled to
start there by Election Day.

Carrier Telephone Equipment:

Now manufactured by 12 companies.
These are: Communication Development,
Communications Equipment Engineer-
ing, Federal, Harmon Electronics, Xel-
logg, Lenkurt, Lynch Carrier, Motorola,
Radio Engineering Products, Railway
Communications, Southern Electric &
Transmission, and Union Switch & Sig-
nal Company. .

A Very Bad Situation:

It’s beginning to look as if President
Truman is using FCC Chairman Walker
and Commissioner Hennock to front for
someone who has sold him an idea for
making some dubious use of educational
TV. It might be such an organization
as the CIO-PAC, for example. The pres-
sure must be tremendous, because the
FCC is breaking its own Rules to speed
the issuance of CP’s. This was pointed
out by NARTB in a petition for recon-
sidering a grant to the Kansas State Col-
lege. Commission Rules provide that no
license shall be issued unless the financial
responsibility of the applicant is proved.
(Continued on page 11)

Off the Press

Registry of
Public Safety
Radio Systems

The only book of its kind,
compiled from official FCC

records,

listing all systems

operated in the following
services:

Municipal, County, and State
Police

Zone, Interzone Police
Fire

Special Emergency
Highway Maintenance

Forestry-Conservation

EACH LISTING SHOWS:

1.
2,
3.
4.

5.

Address

Call letters }
Number of mobile units
Operating frequencies

Make of equipment used

Additional information is contained
in individual footnotes, and in the
introductory explanation.

Every radio supervisor, communica-
tion engineer, and consultant will
find this new Registry invaluable

for reference use.

This data is not

published by the FCC, and is not
available from any other source.

PRICE $1.00

PUBLISHED BY

Radio Communication

The Publishing House
Great Barrington, Mass.
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PATTERN FOR TV PROFIT

PART 4 — INTRODUCTION TO TRANSMITTING SYSTEMS — FCC REQUIRE-
MENTS — DISCUSSION ON TRANSMITTER AND AMPLIFIER CHARACTERISTICS

By Roy F. Allison, in collaboration with A. B. Chamberlain, Rodney D.
Chipp, Raymond F. Guy, Thomas E. Howard, and Frank L. Marx*

INTRODUCTION

N April 14, 1952, the FCC issued its
Sixth Report and Order, ending
the freeze on new TV station construc-
tion which had been in effect since Sep-
tember 30, 1948. This provided 2,051
channel assignments in 1,275 communi-
ties throughout the Country and, at the
same time, fixed maximum and mini-
mum operating powers for all stations.
Two restrictions were made regarding
minimum operating power, both of which
must be satisfied. The first requirement
is that the following minimum median
field intensities, in db above 1 microvolt
per meter, must be provided over the
entire principal community to be served
by the station:

MINIMUM MEDIAN FIELD INTENSITY
Channels 2 to 6. 74 db ( 5,000 uv./meter)
Channels 7 to 13: 77 db ( 7,070 uv./meter)
Channels 14 to 83: 80 db (10,000 uv./meter)

The second requirement, regarding
actual minimum ERP, is set up accord-
ing to the population of the community
served, as follows:

POPULATION MINIMUM ERP
1 million or more........... 50 kw. at 500 ft.
250,000 to 1 million 10 kw. at 500 ft.

50,000 to 250,000. 2 kw. at 500 ft.
Less than 50,000. .1 kw. at 300 ft.

Of course, the antenna heights shown
are not intended to represent minimum
heights or even recommended heights,

but serve to relate power and height.
The minimum permissible ERP’s for
other antenna heights are given in Fig. 1.

Ordinarily, if the second requirement
is met, the first will be satisfied also.
But this may not be true in cases where
geographical shapes of principal com-
munities are peculiar, and population
distributions are abnormal; where nat-
ural or man-made obstructions produce
propagation shadows of appreciable size;
or where the station site is far removed
from the city.

No distinctions according to popula-
tion served are made in the maximum
power limitations, since assignments were
made in all cases with equal separations
in each zone! Maximum permissible
ERP’s are given below:

MAXIMUM ERP
Channels 2 to 6: 100 kw.
Channels 7 to 13: 316 kw.

Channels 14 to 83: 1,000 kw.

However, definite ~restrictions were
placed on the antenna heights at which

*Collaborators are, respectively: Chief Engineer,
CBS Television, New York; Director of En-
gineering, DuMont Television Network, New
York; Manager, Radio and Allocations Engineer-
ing, NBC, New York; Chief Engineer, WPIX,
New York; and Vice President in charge of En-
gineering, ABC, New York.

1 For a more detailed presentation of the FCC’s
Sixth Report and Order, including an explana-
tion of the propagation zones, see ‘“FCC Plan
for Nationwide TV,” Rapro CoMMUNICATION
Magazine for May, 1952.

these powers can be used. In zones 2
and 3, the powers indicated can be em-
ployed with antenna heights up to 2,000
ft. in all bands. In zone 1, the powers
indicated can be employed in the UHF
band at antenna heights up to 2,000 ft.,
and in the VHF band up to 1,000 ft.
For antenna heights greater than these,
see Fig. 2.

Since very wide limits are provided in
these Rules, especially for stations in the
smaller population groups, the owner
has the opportunity to decide for him-
self the combination of transmitter, an-
tenna, and tower that will provide the
most practical service to the particular
community and surrounding area in
which his station is located, and will re-
sult in the maximum number of profit
dollars. Combinations of these com-
ponents are available now for maximum
power in the lower VHF band, and
should be available within several
months for the high VHF channels.
Maximum power for UHF is not, at the
moment, attainable commercially, but
certainly will be within 2 to 3 years.

Factors Determining ERP:

The television transmitter itself is only
one of the components in the transmit-
ting system which determine the effec-
tive radiated power. A TV transmitter
is actually fwo separate and distinct
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FIG. 1, LEFT: MINIMUM EFFECTIVE RADIATED POWER ACCORDING TO ANTENNA HEIGHT WHICH WILL BE PERMITTED IN COMMUNITIES OF VARIOUS SIZES
FIG. 2, RIGHT: MAXIMUM ERP PERMITTED VARIES ACCORDING TO ZONE, CHANNEL, AND ANTENNA HEIGHT, BUT NOT THE COMMUNITY POPULATION
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transmitters, as shown in Fig. 8, consist-
ing of an FM section for the sound or
aural part of the broadcast, and an AM
section for the picture or visual part.
These two signals are usually combined

OIPLEXER

VISUAL
FREQ.
MON.

VISUAL
FREQ.
METER

FIG. 3. TRANSMITTER WITH ASSOCIATED UNITS

in a diplexer so that they can be fed
to the same antenna. Either a bridge
diplexer or a slot diplexer may be em-
ployed; each attenuates the signals to
some degree. The transmission line
which carries the combined signals from
the diplexer to the antenna absorbs some
of the power also, the amount of atten-
uation depending on the type and diam-
eter of the line, and the length of the
run.

Thus, the power actually reaching the
antenna may be considerably less than
that generated by the transmitter. Tele-
vision antennas, however, are without
exception characterized by a property
termed power gain. Strictly speaking,
an antenna cannot radiate more power
than is fed to it. But it can be made
to concentrate the radiated power into a
very small vertical angle, by reinforcing
the radiation in one vertical direction
and cancelling it in all others. In one
vertical direction, therefore, which is
ordinarily zero degrees from the horizon,
the radiated power may be many times
that which would be obtained if a simple
dipole antenna were fed the same
amount of power. Thus, the power is
concentrated in the direction where it
is useful, and is not wasted in directions
above the horizon. This beam-narrow-
ing effect is increased as the number of
sections (or bays) of the antenna is in-
creased. The ratio of power radiated
in the maximum-power direction to that
radiated by a half-wave dipole in the
same direction, with equal power input,
is called the power gain of the antenna.
Power gains from 2 to more than 27 are
typical of TV transmitting antennas.

The effective radiated power (ERP)
of a station, then, is the transmitter out-
put (visual or aural) minus the losses
in the diplexer and transmission line,

14

(which usually averages from 15 to
25%) , multiplied by the gain of the an-
tenna. Since aural power is ordinarily
less than visual power (FCC Rules per-
mit a ratio of 2 to 1), a station has two
ERP figures. Where a single figure is
given and is not identified, it is assumed
to be peak visual power.

TRANSMITTERS

Television transmitters of most manu-
facturers are contained in a number of
rack cabinets, sometimes called cubicles,
matched in style and appearance and or-
dinarily of the same size. The aural
and visual sections are usually isolated
completely.

The cabinets, which vary in exact
dimensions according to the manufac-
turer but average about 7 ft. high by 214
ft. wide by 2V ft.. deep, are installed
side-by-side or in a U arrangement.
Occasionally they are arranged in an L
configuration or are divided into two
rows. There may be from 2 to 12 such
cabinets, depending on power rating, in
addition to exterior accessories such as
filters, plate transformers, control racks,
a diplexer, the cooling equipment, and
power supplies.

Those transmitters of minimum power,
500-watt VHF and 100-watt UHF, are
composed of 2 or 8 cabinets. One cabi-
net contains the aural transmitter. The
visual transmitter takes up either one or
two cabinets, depending on the make.
Transmitters of higher power, of course,
take more space.

Manufacturers have followed the prac-
tice of designing transmitters so that
low-power units can be used as drivers
for amplifiers of higher power. This
building-block design method serves to
prevent obsolescence of low-power equip-
ment. A station can begin operation

PERCENTAGE
MOOULATION METER

VISUAL
RECT. CONTROLS

VISUAL SYNC
HEIGTH

VISUAL R.F
GAIN

VISUAL MONITOR
SWITCHING

VISUAL LINE 1-
LINEZ2 SWITGH

AURAL LOCAL ~
REMOTE SWITCH

VISUAL GLIP-
FADE CONTROL

VIDEQ REMOTE LINE |-
LINE 2 SWITGH

ATTENUATOR

AURAL REMOTE
ATTENUATOR

VU METER

with low power and a relatively small
initial investment in' transmitting equip-
ment, and can increase power simply
by adding suitable amplifiers. The origi-
nal antenna, transmission line, and di-
plexer should, of course, be capable of
handling the final projected power’
planned for if the planned increase is
not so great as to make this provision
impractical.

Transmitters are supplied with con-
trol panels, suitable for rack or console
mounting, or control consoles. These
control panels are usually provided with
switching and fading facilities for four
or more audio inputs and two or more
video inputs, gain controls, waveform
controls, power supply controls, and
basic indicating devices. Fig. 4 shows a
typical control panel of this sort, sup-
plied by General Electric for its 5-kw.
transmitter. For the very simplest types
of operation, this panel can be used for
all the station switching. However, it
should be remembered that this unit is
intended only for transmitter feed and
control, and cannot be expected to re-
place a master control. It isn’t wise
to employ the transmitter control panel
for master-control operations where there
are more than two sources of program
material to be handled.

In the light of these facts, the need for
a transmitter control console, in addition
to the master control, may be ques-
tioned. It should be understood that a
transmitter control console is not abso-
lutely necessary. A simple control panel
can be rack-mounted along with the
monitoring equipment, in the minimum
installation. However, there are many
good reasons why a central control posi-
tion increases the efficiency of control.
If a console is provided, all the trans-
mitter operating controls, meter read-

|
AURAL
REGT. CONTROL

INPUT

ZERO GARRIER ~
SwiToH

OVERMODULATION
FLASHER

AURAL MONITOR
SWITCHING

VU METER
MULTIPLIER

LOCAL MIG-TT
SWITCH

MONITOR
SPEAKER
GAIN

AURAL LOGAL . -
ATTENUATOR ‘

FIG. 4. OPERATING CONTROLS FURNISHED ON A GENERAL ELECTRIC TRANSMITTER CONTROL PANEL
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RCA CONTROL AND MONITORING EQUIPMENT USED AT ABC'S MASTER CONTROL IN NEW YORK CITY

ings, and tally lights can be located (or
duplicated) at one point. A picture
monitor can be mounted in the console
also. This can be switched to any of a
number of points throughout the trans-
mitting system, from the control panel
itself to the output of the transmitter.
A similar audio monitor is provided as
well.

In more elaborate installation, a
second picture monitor provides a con-
stant check on the output of the trans-
mitter. Still another fixed monitor may
be employed for the input. These pic-
ture monitors are ordinarily of the
highest quality, and have associated
with them oscilloscopes for checking
waveforms and significant voltage levels.

The indicating scales for the frequency
and modulation monitors are usually
duplicated at the transmitter control
position also. Finally, intercommunica-
tion facilities with the rest of the station
or with master control may be located
here. Centralization of all these func-
tions can pay dividends in consistently
superior signal quality, more complete
and accurate logs, and faster diagnosis
and repair of breakdowns. It may, fur-
thermore, permit a reduction in the num-
ber of operating personnel.

Video transmitters are designed ac-
cording to one of two general methods,
one utilizing high or mid-level modula-
tion of the carrier; the other, low-level
modulation.

Where high or mid-level modulation is
employed, the intermediate power-ampli-
fier stages can be operated Class C, and
are relatively easy to adjust for proper

tuning. Only the amplifier stages, if
any, which follow the modulated stage
need be linear. Fewer intermediate
stages are required for this type of trans-
mitter. However, little attenuation of
the lower sidebands can be obtained and
an external vestigial sideband filter must
be used. Also, more modulating power
is needed.

In the other type of transmitter,
modulation of the carrier is accomplished
at a low power level, and little modulat-
ing power is required. Succeeding linear
amplifier stages are tuned so that the
lower sidebands are attenuated to a con-
siderable degree. Only a simple, self-
contained notching filter is needed to
provide the necessary extra attenuation
at the sound-carrier frequency. The
disadvantages of this design are that
more intermediate linear stages are re-
quired for equivalent power output, and
they require much more careful tuning
than Class C stages.

High-power amplifiers, designed to be
driven by transmitters of lower power,
must be composed of linear stages. When
the low-power unit concerned is designed
for operation with a vestigial sideband
filter, a new filter may or may not be
required also, depending on individual
circumstances.

Cooling Systems:

Heat is generated by any equipment
using vacuum tubes. Where many tubes
are used in a relatively small space, and
where large amounts of power are gen-
erated by tubes, heat dissipation be-
comes a severe and expensive problem.

September, 1952—formerly FM, and FM Rapio-ErLecTrONICS
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Especially for transmitters of higher
powers, the equipment required for cool-
ing purposes takes up a good deal of
space, and this equipment should be con-
sidered in the initial planning stages of
the station.

The smallest transmitters have built-
in air cooling systems which may be
sufficient if the transmitting room itself
is air-conditioned or has forced ventila-
tion. Transmitters of 1 kw. and over,
however, should be provided with forced-
air exhaust systems. Such systems should
have provisions for exhausting the
heated air directly out of doors, with
dampers such that part of the air can
be recirculated. It is possible also to use
the air for space-heating purposes in the
winter.

Air should be filtered as it enters the
building and also as it enters the indi-
vidual racks. The same low-pressure
exhaust system can be used for cooling
the miscellaneous equipment racks as
well as the transmitter racks, providing
the capacity of the system is great
enough. Capacity requirements vary,
and are specified by the manufacturers
for each transmitter. Low-pressure sys-
tems, in which the air is drawn through
the entire cabinets from bottom to top,
are known as cubicle cooling systems.

Most transmitters of medium and high
power require, in addition to a cubicle
cooling system, an individual cooling
system for the final amplifier tubes.
These are called anode cooling systems.
They are usually high-pressure forced-
air exhaust systems, and operate only in
the immediate vicinity of the power
tubes. Fig. 5 is a diagram of an air duct
layout recommended for a 5-kw. high-
channel transmitter. The anode and
cubicle cooling systems have individual
feed ducts and blowers, but utilize the
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FIG. 5. HOW A 5-KW. TRANSMITTER IS COOLED

15


www.americanradiohistory.com

same exhaust duct. Transmitter venti-
lation equipment must be custom-built
to fit each case. Cost of this equipment
for a 5-kw. transmitter may run to
$4,000 or higher.

Some old VHF transmitters, new VHF
transmitters and amplifiers of very high
power (25 to 50 kw.), as well as high-
power UHF transmitters, employ water-
cooled final amplifier tubes. These, of
course, require complete plumbing sys-
tems and rather bulky water coolers.
However, air-cooled versions of some
presently water-cooled tubes are being
developed, and it is expected that they
will be used rather than the water-cooled
versions as soon as they become avail-
able.

Present FCC Rules state that carrier
center frequencies must be held to with-
in =1 ke. of the assigned frequencies.
This close tolerance is necessary for suc-
cessful operation of the offset-carrier sys-
tem, wherein adjacent stations assigned
the same channel have carriers offset
from one another by 10 or 20 ke. to re-
duce mutual interference. In order to
maintain this tolerance and to satisfy

, i | | i

tors. Some also manufacture visual fre-
quency meters and aural frequency and
modulation monitors. Others, however,

_supply these units as manufactured by

one of the well-known companies which
specialize in this sort of equipment. Cost
is from $3,000 to $4,000 for visual fre-
quency monitors and aural frequency
and modulation monitors, with UHF
equipment slightly more. Visual modu-
lation monitoring equipment may cost
up to $4,500 more.

Other input, control, and miscel-
laneous equipment may cost from $5,000
to $10,000.

Transmitters of various manufacturers,
in production now or definitely sched-
uled, are listed below:

PEAK CHAN- ANODE MANU-
VISUAL NELS DIMENSIONS, COOLING FAC-
POWER OR BAND INCHES SYSTEM TURER
100 w. UHF Air GE
100 w. UHF Air Standard
500 w, 2-13 107 by 87 by 27 Air DuMont
500 w. 2-13 89by78by 35 Air Gates
500 w. 2-13 56 by 84 by 31 Air RCA
500 w, 2-13 94 by 83 by 39 Air Standard
500 w. UHF Gates
1 kw. 213 100 by 83 by 30 Air Federal
1 kw. UHF 71 by 87 by 27 Air DuMont
1 kw. UHF 103 by 84 by 33 Alr RCA
1.5 kw. UHF 100 by 83 by 30 Air Federal
2'kw. 213 106by 84by 31 Air  RCA

= 5

CONTROL EQUIPMENT AT KSL-TV, SALT LAKE CITY, MANUFACTURED BY DUMONT LABORATORIES, INC.

FCC Rules, continuous indications of
aural and visual frequency must be pro-
vided. Both visual and aural modula-
tion, while not tied into the frequency
tolerance problem, must be monitored
also. Aural modulation monitors are
conventional FM units. Visual modula-
tion monitors are usually special types of
waveform monitors.

Many transmitter manufacturers make
visual waveform and modulation moni-

16

2.5 kw UHF Gates

5 kw. 2-13 178 by 87 by 27 Air DuMont
5 kw. 2-6 195 by 83 by 30 Air Federal
5 kw. 213 174 by 78 by 35 Air Gates

5 kw. 2-13 180 by 84 by 34 Air GE

5 kw. 2-13 178 by 83 by 39 Air Standard
5 kw. UHF 213 by 87 by 27 Water DuMont
5 kw. UHF Gates

5 kw. UHF Water GE

5 kw. UHF 182 by 84 by 33 Water RCA

5 kw. UHF Standard
7.5 kw. 7-13  195by 83 by 30 Air Federal
10 kw. 2.13 192 by B4by 33 Air RCA

10 kw. 2-13 262 by 83 by 39 Air Standard
10 kw. UHF 222 by 84 by 33 Water RCA

12 kw UHF Water GE

20 kw. 713 Air GE

20 kw. 7-13 324 by 84 by 33 Air RCA

20 kw. 2-13 346 by B3by 39 Air Standard
25 kw. 2.6 249 by 87 by 27 Water DuMont
25 kw. 213 293 by 83 by 30 Air Federal
25 kw. 26 324 by B4 by 33 Air A

35 kw. 26 252 by 84 by 34 Water GE

50 kw 7-13 320 by 87 by 27 Water | DuMont
50 kw. 7-13 GE

50 kw, 2-13 380 by 84 by 33 Air RCA

50 kw. UHF 320 by 87 by 27 Water ' DuMont
60 kw. UHF Water

Average costs of the equipmex‘lt listed
above are given in the following table.
It should be understood that these
figures are representative of prices
quoted at the time of publication, and
are subject to change. Most of the
transmitters listed in the lower power
brackets, and a few high-power VHF
equipments, can be delivered within a
few months of ordering. VHF trans-
mitters of the highest power, however,
will probably be available for delivery in
a year to two years and the high-power
UHF transmitters within 2 to 8 years.

TYPICAL TRANSMITTER COSTS

CHANNELS  CHANNELS

POWER 26 713 UMF
100 w. $35,000
500 w. $30,000 $35,000

1kw. 35,000 5,000 52,000

2 kw. 44,000 49,000

5kw 65,000 69,000 75,000
10 kw. 81,000 86,000 134,000
12 kw. 135,000
20 kw. 138,000 143,000
25 kw. 145,000 150,000
35 kw. 145,000
50 kw. 208,000 215,000 250,000

Linear amplifiers, designed for con-
version of low-power equipment to high-
power operation, are listed in the table
following:

PEAK CHAN. ANODE MANU-
VISUAL NELS COOLING FAC-
POWER OR BAND SYSTEM TURER
5 kw. 213 Air DuMont
5 kw. 26 Air Federal
5 kw. 213 Air Gates
5 kw. 2-13 Air Standard
5 kw. UHF Water DuMont
7.5 kw. 713 Air Federal
10 kw 213 Air Standard
10 kw UHF Air RCA
20 kw 7-13 Air GE
20 kw 7-13 Air RCA
20 kw. 213 Air Standard
25 kw. 2-13 Air Federal
25 kw. 2-6 Water DuMont
25 kw. 2-6 Air A
35 kw. 26 Water GE
50 kw. 713 Water DuMont
50 kw. 7413 Water GE
50 kw. 2413 Air REA

The delivery schedules for these am-
plifiers correspond to those for trans-
mitters of the same power. Prices will
be somewhat less, as shown in the fol-
lowing table:

TYPICAL AMPLIFIER COSTS

CHANNELS CHANNELS

POWER 2.6 713 UHF

5 kw. $35,000 $35,000 $30,000
10 kw. 50,000 53,000 80,000
20 kw. 68,000 70,000
25 kw. 72,000 77,000
35 kw. 80,000
50 kw. 110,000 110,000

In the lists of transmitters and ampli-
fiers from various manufacturers, blank
or unfilled spaces indicate that such
information was not available at the
time of publication. In the price lists,
blank spaces indicate either that no
equipment of such power is presently

(Concluded on page 36)
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FIG. 1. THE STEPHENS 500-D IS
THE FIRST DIRECT - DRIVE AMPLIFIER
TO REACH THE COMMERCIAL MARKET.
OUTPUT IS 20 WATTS AT 500 OHMS

Audio Notes

DESCRIPTIONS AND DISCUSSIONS OF NEW AUDIO
EQUIPMENT FOR COMMERCIAL AND PRIVATE USE

It cannot be denied that the elimina-
tion of an output transformer from an

audio amplifier has certain basic, inher-
ent advantages much to be desired. For

that reason, the 500-D direct-drive am-
plifier, manufactured by Stephens Manu-
facturing Corp., in Culver City, Califor-
nia, has been responsible for a great deal
of discussion since it made its appear-
ance at the 1951 Audio Fair in New
York. Most of the discussion has been
concerned with whether or not the prob-
lems which are caused by elimination of
the output transformer have been or can
be overcome completely and at an ad-
vantageous price. Certainly the 500D,
shown in Fig. 1, has been favorably re-
ceived as the first direct-drive amplifier
available commercially.

Fig. 2 is the schematic diagram of the
amplifier. A 12AU7 is used as a straight
2-stage voltage amplifier, RC-coupled to
a 12AX7. Direct coupling is used from
this stage to the triode-connected cath-
ode-follower 6K6 driver. The 6K6 drives
four 2A8’s connected in an ingenious way
so that the optimum terminating imped-
ance is very close to 500 ohms. Thus,
a 500-ohm speaker or speaker system can
be fed directly through a large capacitor.
The company has developed a line of
500-ohm speakers for use with the ampli-
fier.

Two feedback loops are provided. The
loop from the output to the cathode of
the first stage gives 8 db, while that from
the output to the 12AX7 cathode gives
25 db. Positive and negative selenium
rectifier circuits operate from a single
high-voltage AC winding. Outputs are
+520 volts for the 2A3’s, which consist

50  MF
=1
41 50K
4TK 47K 330 56 5.6
V2 124 2A3 2A3
100 K
o XX » XX -
® 80" Uf
3] 1k 2A3
L Yy Yy

SPEAKER
o PLUG

"7 V.AC

| [2av?

g 3

FIG. 2. SCHEMATIC OF YHE 500-D DIRECT-DRIVE AMPLIFIER. NOTE COMPLEXITY OF POWER SUPPLY, NECESSARY TO PROVIDE FOR DC-COUPLED STAGES
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FIG. 3. THIS BROADCAST AMPLIFIER CAN BE EMPLOYED FOR REMOTE OR STUDIO APPLICATIONS

of 2 pairs in series so far as B+ is con-
cerned, and -440 volts used as B- for
the DC-coupled stages.

Specifications are very impressive. At
20 watts output, the following perform-
ance is claimed:

Frequency response, *14 db, 20 to
70,000 cycles.

Total distortion, .5%

Hum and noise, down 90 db

Voltage gain, 47 db

Apparent output impedance, 5 ohms at
1,000 cycles, 100 ohms at 20 cycles

Phase shift, less than 15° at 20 cycles

Versatile Broadcast Amplifier:

General Electric’s model BA-6-B port-
able broadecast amplifier, Fig. 3, is de-
signed for studio as well as remote appli-
cations. A built-in AC power supply is

provided, as well as circuits for battery
operation.

The new unit contains 4 preamplifiers
and a master mixer, all employing low-
For setting re!f-

noise miniature tubes.

FIG. 5. NEW RADIO CRAFISMEN PREAMPLIFIER-E

18

erence levels, a 400-cycle oscillator is in-
cluded. High and low-level plug-in head-

FIG. 4, LEFT: DUAL-IMPEDANCE 15-IN. WOOFER,

phone connections and a cue amplifier
gain control facilitate operation in noisy

- g Tl
QUALIZER HAS EXTREME VERSATILITY OF CONTROL

locations.

The output transformer has an isolated
monitor winding, permitting program
feed to a PA system or other external
amplifier. Weight, including the bat-
teries, is only 35 Ibs.

Dual-Impedance Speaker:

Fig. 4 shows two new speakers introduced
recently by University Loudspeakers,
Inc., 80 South Kensico Avenue, White
Plains, N. Y. On the left is a 15-in.
woofer, designated C-15W, which has a
dual-impedance voice coil. Either 4 to 8
ohms or 10 to 16 ohms can be obtained
simply by selection of the proper ter-
minals on the speaker chassis. Which-
ever impedance range is selected, the
enlire voice coil is employed, so that
maximum efficiency is retained. This is
a very bright idea, for it facilitates ex-
perimentation and permits the installa-
tion of the speaker in almost any mul-
tiple-speaker system.

The Cobreflex horn shown on the right
is a wide-angle projecter which can be

5

RIGHT: HORN SPEAKER FOR PAGING OR HI-FI USES
used in 2-way or 3-way high-fidelity sys-
tems or as a paging speaker, depending
on the driver unit employed. Dispersion
is said to be exceptionally uniform over
a range of 120" by 60°. The horn itself
is of die-cast aluminum, and can be
mounted easily by means of an adjust-
able U-bracket.

Multi-Control Preamp:
Model C300 equalizer-preamplifier, Fig.
3, is easily one of the most versatile to
appear on the market. It is made by
Radio Craftsmen, Inc., 4401 North Ra-
venswood Avenue, Chicago 40, lllinots.
For record equalization, there are con-
trols for five turnover {requencies and
five treble rolloff curves, adjustable in-
dividually. Two other controls provide
sharp cutoffs at five low frequencies for
suppression of hum or rumble, and at
five high frequencies for scratch reduc-

FM-TV, the JournaL of Rapio Commu~icaTiON
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FIG. 6. TAPE TRANSPORT MECHANISM HAS 33 & 7'2 IPS. SPEEDS, ALSO FAST FORWARD AND REWIND

tion. A selector switch is furnished for
five inputs. Bass and treble controls are
continuously variable, and produce
either boost or droop. Finally, the out-
put level control can be operated either
as a straight volume control or as a com-
pensating loudness control.

The all-triode circuit has a cathode-
follower output, so that a long lead to
the amplifier can be employed without
danger of hum pickup or high-frequency
attenuation. Although the power supply
is self-contained, it is well shielded and
the tube filaments are operated with DC.
The tubes themselves are on a shock-
mounted sub-chassis.

Tape Transport Unit:

Described as being of professional
quality, the tape transport mechanism
shown in Fig. 6 can be used for high-
fidelity custom installations or PA sys-
tems. This unit, made by Pentron Cor-
poration at 221 East Cullerton Avenue,
Chicago, Illinois, can be operated at
either 334 or 7% ips. Speed can be se-
lected by push-buttons, with a fast for-
ward and rewind speed. Playing time is
2 hours at 8% ips. with a 7-in. reel, the
maximum size.

Two heads are employed, one for
record and playback, the other for AC
erase. Either single-track or dual-track
heads can be used, and are interchange-
able.

Duplex Loudspeakers:

Altec-Lansing Corporation, 155 Sansome
Street, San Francisco, has just intro-
duced two new loudspeakers in the
Duplex line. Exceptionally wide and
smooth frequency response is claimed for
both models. Model 601A, shown in
Fig. 7, consists of 12-in. cone speaker
driven by a 8-in. edge-wound aluminum
voice-coil, and a separate high-frequency
horn unit. Model 602A is identical, ex-

TSR T

FIG. 7. ONE OF NEW ALTEC DUPLEX SPEAKERS
cept that the cone is 15 ins. in size and
a heavier magnet is used.

Both speakers employ external divid-

i
Pt

FIG. 8. McINTOSH C-104 PREAMP-EQUALIZER 1S MORE VERSATILE THAN THE OLD MODEL AE-2A
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ing networks which cross over at 3,000
cycles. Response from 30 to 3,000 cycles
is specified for each cone when properly
mounted, with somewhat better results
below 50 cycles being obtained with the
602A. The high-frequency units mounted
in the center of each cone consist of
separate drivers and exponential multi-
cellular horns. It is stated that these
units provide smooth output from 8,000
to 22,000 cycles.

A 1.8-1b. magnet structure is employed
for the low-frequency cone in the model
601A, while a 2.4-lb. magnet is used in
the 602A. Cloth spiders are used for
center suspension. Natural cone reson-
ance for both models is below 50 cycles.
A corner cabinet of the bass-reflex type,
containing 8 cubic feet, has been de-
signed especially for these speakers.

Power - handling capacity of each
speaker is 20 watts.

McIntosh Preamp Change:

A new equalizer - preamplifier, model
C-104, has been developed by McIntosh
Laboratories, Binghamton, N. Y., to
supersede the old model AE-2A. The
two are similar except that the C-104
provides greater simplicity of control,
and has an additional turnover frequency
position for record compensation.

The new model is available as a chassis
only or enclosed in a mahogany case, as
in Fig. 8. While designed specifically to
complement the MecIntosh amplifier, it
can be used for control of any sound
system. Five input channels are fur-
nished: one each for a low-level micro-
phone, a low-level magnetic cartridge, a
high-level magnetic cartridge, a TV
audio input, and an FM-AM tuner
input. Separate adjustable level controls
for the tuners are available at the back
of the unit. Continuously-variable con-
trols adjust the bass =20 db and the
treble +15 to ~20 db.
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Communication News

FOR THOSE WHO ARE CONCERNED WITH MOBILE,
POINT-TO-POINT, & MICROWAVE RELAY SYSTEMS

his month we present the breakdown

of applications for new communica-
tion facilities filed with the FCC during
the 2nd quarter of 1952. The figures
were taken from the lists of new applica-
tions, published each month in Rapio
ConnunicaTioN. Data for the 1st quar-
ter appeared in the May issue, a few
copies of which are still available.

Second Quarter Applications:

There was no significant change in the
number of systems which filed applica-
tions, or the number of base and relay or
control stations. Quite noticeable, how-
ever, was the total of 63 Speedmeters,
and the increase of 1,600 mobile units.
The 1,114 low-power units of .25 to 3
watts indicate the acceptance of such
equipment for the communication serv-
ices. Largest purchases were by tele-
phone companies. The majority were
rated at 3 watts, indicating operation
from 115 volts AC.

Special industrial service was still the
largest single market, up considerably
over the first quarter, with taxis a fair-
ly close second. Practically all taxi ap-
plications were for new systems, as were
fire applications, which climbed into sec-

ond place. Police and public utilities
were filling in or replacing base trans-
mitters and mobile units, for the most
part. .

Activity at 450 to 460 mec. still lagged.
A noticable exception was the Independ-
ence Taxi Operators Association, Boston,
which filed for 500 units to operate on
452.05. Here is the breakdown for the
2nd quarter:

Service Sys- Base Relay & Mobile L. P.
tems  Trans. Control Trans. Port.

PoLice ...157 132 26 1792 26

Fixe ... 66 68 820 30
ForesTRY 382 110 206 110
Hicaway 18 27 15 177

Se. EMER. 90 87 301 2

Pus. Utr. 102 197 30 791 181
PreELiNe 63 285 44 508 34

For. Prop. 23 34 2 268 21
Se. Inp. ..219 318 10 2841 195
R. R. ... 17 33 75 20
Trans. Ur. 1 1 5
AutoEM. 15 15 106
TrUCkS .... 36 44 582
Taxis ..».164 164 2436

1. C. Buses 1 4 9

L. P. Inp. 48 545

1062 1469 136 9883 1114
That Citizens Band:

There is no particular significance to the
state-of-total-vacuum which continues to
prevail in the citizens radio band, but
we do not hesitate to predict that at
some time not far removed it will be
necessary for the FCC to revise the
present Rules applying to it. As matters
stand now, the people to whom it could

TWO.WAY RADIO CALL BOX AND SELECTIVE SIG-
NAL LIGHT FOR POLICE AND CIVIL DEFENSE
be most useful are not willing to move
into a band set up as sort of public
swimming pool, where the Rules permit
anyone to splash around at will. Easing
the requirements has not had the in-
tended result of encouraging the use of
the citizens band. The effect has been
exactly the reverse, as might have been
anticipated.

Radio Paging:

As indicated by this month’s listing of
applications for new communication fa-
cilities, there is currently quite a rush
to file for radio paging transmitters.
There seem to be divided opinions con-
cerning the profit possibilities of this
service. Some communication men are

LEFT: PORTABLE AM UNIT HAS NARROW BAND TUNING. RIGHT: BUDELMAN RADIO IS BUILDING THIS VEST-POCKET AM RECEIVER FOR RADIO PAGING
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MUCH POLICE RADIO EQUIPMENT, NOW TECHNICALLY OBSOLETE, IS BEING REPLACED.

HERE PAUL

CHAMBERLAIN OF GE TURNS OVER A NEW 250-WATT TRANSMITTER TO UTICA CHIEF LEO MILLER

highly enthusiastic about it, holding
that it will be no problem to sign up a
large number of subscribers for this
new type of service, particularly because
of the relatively low rate at which it can
be provided, and the low cost of op-
eration.

On the other hand, there are those
who believe that most applications be-
ing filed by established telephone-an-
swering companies are just a hedge
against competition that might develop
if radio paging should turn out to be
really profitable, which they doubt.

Listing New Applications:

Next month, the arrangement of the list
of new applications will be changed, al-
though the information will be the same.
Purpose of the change is to present the
information more clearly. Your com-
ments on the new method, whether
favorable or otherwise, will be appreci-
ated.

Mobile Transmitter Ratings:

The following communication was re-
ceived from Norman Helwig, manager
of Kaar Engineering Company, Palo
Alto: “This criticism is proof that we
read your publication. In fact, we feel
that it is the outstanding magazine in
the mobile communication field. How-
ever, I would like to take exception to
the statement that appears on pages 20
and 21 of your July 1952 issue. The
following is a quotation from the para-
graph with the heading, Transmitter
Output Ratings:

“‘Since mobile units aren’t made to
deliver such high values of output power

[100 watts] it appears that the listings
are not correct.’

“This erroneous statement will prove
very misleading to your readers because
some of the applications noted for 100
watt mobile transmitters are applications
specifying our FM-100X 30 to 50 mec.
units. The FM-100X will definitely de-
liver 100 watts of RF power as measured
on a Bird watt meter with a nominal in-
put voltage of 6.3 volts DC. If you wish
to make the measurements yourself, we

will gladly furnish a transmitter.

“We feel that you should print a cor-
rection as your magazine has a wide cir-
culation, and many prospective purchas-
ers of the FM-100X transmitter may
now question the rating of this model.”

Mr. Helwig’s letter explains in part
what seem to be excessively high ratings
for mobile transmitters, but it still leaves
open to question ratings as high as 150
watts which appear from time to time in
the applications file.

Hand-Carried Equipment:

An AM transmitter-receiver unit weigh-
ing only 7 lbs., designed for operation
from 110 volts AC and 6 volts DC, has
been brought out by the Deltronic Com-
pany, 9010 Bellanca Avenue, Los An-
geles 45. The case measures 6% by 6 by
91 ins. The standard model, illustrated
here, can be tuned over a range of 143.8
to 148.1 mc. Other frequency ranges can
be supplied as required.

Radio Call Box:

During the past 20 years, various plans
have been proposed and rejected for
radio-operated fire alarm systems. Most
serious objections were that they lacked
the feature of fail-safe operation pro-
vided by closed-circuit, wire-connected
systems, and that they would become
inoperative in case of electric power line
interruptions. While those objections
may not have been met entirely, it looks
as if the day of the radio-operated fire
alarm system has been advanced con-
(Concluded on page 32)

CONSOLE IN THE PRESIDENTIAL COMMUNICATIONS CAR DESIGNED BY THE TRANSPORTATION CORPS

AND EQUIPPED BY THE SIGNAL CORPS.
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Narrow-Band Operation at 40 Mec.

A COMPLETE REPORT ON 25 TO 50-MC. SPLIT-CHANNEL PERFORMANCE AND
THE PROBLEMS OF CHANGEOVER — By JERRY S. STOVER AND T. J. McMULLIN*

This report covers recent developments
and tests connected with the operation
of mobile radio equipments with 20-kc.
channel spacing in the 25 to 50-me. band,
rather than the 40-kc. channel spacing
now being used.

HERE has been considerable discus-

sion recently, at various conferences
and in the literature, regarding the fea-
sibility and desirability of so-called nar-
row-band or split-channel operation in
the 25 to 50-mc. mobile radio band.

Two-way radio, first used primarily in
the police and emergency services, is now
finding wide application in industry.
Thousands of transmitters have been in-
stalled and are operating in such varied
industries as petroleum and power pro-
duction and distribution, lumbering, taxi-
cabs, and ranching, among others. Be-
cause of the tremendous demand for fre-
quency assignments, particularly in cer-
tain areas of the Country where indus-
tries employing radio are highly concen-
trated, it is quite often necessary that
several companies share one radio fre-
quency channel. Although this is now
being done, with excellent cooperation
among the various users, the point is be-
ing approached where additional sharing
of channels can result in a general de-
crease in operational efficiency.

The available radio spectrum is lim-
ited, particularly at those frequencies
used for mobile communication. Some
means must be found, therefore, to ob-
tain more channels within this limited
spectrum. At the General Mobile Hear-
ings held by the FCC in 1947, it was sug-
gested by C. A. Priest of the General
Electric Company that equipment per-
formance and operational techniques had
improved sufficiently so that it might be
advisable to inaugurate 2-way systems
using a total emitted bandwidth of only
20 ke., rather than the 40 kc. then being
used. On this basis, more systems could
eventually be assigned frequencies with-
in a given block of spectrum space.

Early Experiments:

Experimental work carried out in 1948
and early 1949 indicated that 20-kec.
bandwidth operation was feasible. On
April 22, 1949, a complete 20-kc. base
and mobile system was demonstrated by
G. E. at Syracuse, for representatives of
the FCC. This test demonstrated two

*Communications Engineering Company, 1630

North Industrial Blvd., Dallas, Texas.
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very important facts:

1) The difference between signal-to-
noise ratios of the 20 and 40-ke. systems
is so small (less than 8 db) that, in order
to detect it, it was necessary to install
both equipments in one automobile, using
the same antenna and the same loud-
speaker. A sketch of the test setup used
to demonstrate this is shown in Fig. 1.
It might be expected that, because of the
narrower bandwidth, the ultimate range
of the 20-ke. system would be slightly
greater than that of the 40-kc. system.
However, from a practical standpoint,
the ultimate ranges were found to be the
same.

2) More important, the test showed
that not only could operation be carried
out in the same service area with 40-ke.
channel spacing without interference, but
that operation was possible with 20-kec.
adjacent-channel spacing provided that
reasonable precautions were observed in
the locations of the 20-kc. stations.

Extensive field experience with several
hundred units for the past three years

MOBILE
Y7ANTE"';NA
NTROL 0_{ NTROL
NIT UNIT
AO-I'C
GE Ekl—A GE ﬂio—!
RELAY
FIG. 1. EQUIPMENT FOR THE COMPARISON TESTS

has confirmed these test results. In the
presence of certain types of noise, the 20-
ke. receivers actually give quieter per-
formance than the 40-kc. units.

During the same period several com-
panies, using equipment five or six years
old, have found it necessary to modern-
ize their systems by installing more se-
lective receivers at certain locations
where 40-kc. adjacent-channel interfer-
ence was received. Rather than merely
installing more selective wide-band
(40-kc.) equipment, many of these com-
panies, recognizing the possibility of
future channel-splitting, installed narrow-
band (20-kc.) receivers. It was found
that wide and narrow-band units could
be mixed in the same system without
significant change in the operation inso-
far as range or noise was concerned. The

complete elimination of off-channel inter-
ference usually resulted in a marked op-
erational improvement. In most in-
stances, the deviation of all transmitters
in the system was reduced to approx-
imately =10 kec., a compromise value!
that did not seriously affect the signal-
to-noise ratios of either the old wide-
band receivers or the new narrow-band
units.

Maintenance:

Field operation has demonstrated very
clearly also that no special maintenance
techniques are required for operation
with narrower bandwidths. However,
this is not surprising when it is consid-
ered that there are thousands of units in
operation in the 150-mec. band on a 60-kc.
channel width which, percentage-wise, is
equivalent to a 20-kc. bandwidth at 50
me.

It is believed that the factor of main-
tenance is probably the most important
in the successful development of 20-ke.
operation. Certainly it would not be
feasible to adopt a 20-kc. system if such
a system required increased maintenance
and highly-skilled maintenance tech-
niques. For this reason, the maintenance
records of 20-kc. systems were observed
carefully and found to be no different
from systems employing greater band-
widths. Much of the credit for this low
maintenance factor should go to crystal
design engineers, for developing and pro-
ducing stable and economical crystals
which do not require elaborate and ex-
pensive temperature-control systems.

Later Test Results:

Because operation with 20-kc. channel
spacing had previously been conducted
under test conditions, it was deemed de-
sirable to obtain data over a greater pe-
riod of time. In May, 1952, the Mid-
states Oil Corporation, operating with
narrow-band equipment on a frequency
of 48.74 mec. in northern Louisiana, ob-
tained Special Temporary Authority
from FCC to shift to a frequency of
48.72 me. Remaining on 48.74 mc. was
the Louisiana system of the Transcon-
tinental Gas Pipe Line Company, also
using narrow-band equipment. Operating
only 20 ke. lower in frequency, on 48.70
mec., was the system of Interstate Petro-
leum Communications, using older wide-
band equipment, some of which had re-

1Standard deviation for wide-band equipment is
~+15 ke., and for narrow-band equipment, ~+-6 kec.
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ceivers with relatively broad selectivity.
Even though certain of Interstate’s op-
erations were less than 30 miles from
Midstates’ operations, no interference has
yet been reported to any of the three
systems involved in this extended 20-kc.
test.

The drilling and production operations
of petroleum companies are often con-
centrated in a limited geographical area.
For this reason, the petroleum radio serv-
ice probably felt the pinch of limited fre-
quencies more quickly than any of the
other services, with the possible excep-
tion of the taxicabs service. In an effort
to obtain relief from this situation, the
National Petroleum Radio Frequency
Coordinating Association appointed a
Special Engineering Committee to test
the feasibility of 20-kc. operation. Tests
conducted by this Committee in the fall
of 1951, with the cooperation of four
manufacturers of radio equipment, dem-
onstrated two important facts: 1) There
is no significant difference between the
operating range of wide-band and nar-
row-band equipment, and 2) commercial
equipment is available in the 25 to 50-
mc. band that will give satisfactory op-
eration with 20-kc. channel spacings.

In addition to field tests performed by
various organizations, considerable lab-
oratory work has been done to analyze
the problem of adjacent-channel opera-
tion.2 Using the results obtained from
tests and empirical data available from
laboratory work, it is possible to sum-
marize the range of interference that may
result under various conditions of opera-
tion, when using 20-ke. channel spacing.
For comparison, the range of interference
for co-channel operation is shown in the
accompanying Tables also.

Interference tests are conducted using

3See “Equipment Performance Specs,” by H. H.
Davids. Rapro Communicarion, September 1951,
page 21,

TABLE 2

RECEIVING AND TRANSMITTING CONDITIONS

RECEIVER OF DESIRED SIGNAL CONNECTED TO
MOBILE ANTENNA, RECEIVING MINIMUM USABLE
VALUE OF DESIRED SIGNAL.

50-WATT INTERFERING TRANSMITTER, SWINGING
—+15 KC., WITH 200-FT. ANTENNA HT.

RECEIVER OF DESIRED SIGNAL CONNECTED TO
MOBILE ANTENNA, RECEIVING MINIMUM USABLE
VALUE OF DESIRED SIGNAL.

250-WATT INTERFERING TRANSMITTER, SWINGING
=+ 15 KC., WITH 200-FT. ANTENNA HT,

RECEIVER OF DESIRED SIGNAL CONNECTED TO

200-FT. ANTENNA. DESIRED-SIGNAL SOURCE MOVED

(S)llg ATLO MAINTAIN MINIMUM USABLE DESIRED
NAL.

50-WATT INTERFERING TRANSMITTER, SWINGING

—+15 KC., WITH 200-FT. ANTENNA HT.

RECEIVER OF DESIRED SIGNAL CONNECTED TO
200-FT. ANTENNA. DESIRED-SIGNAL SOURCE MOVED
OUT TO MAINTAIN MINIMUM USABLE DESIRED
SSOWATT INTERFERING TRANSMITTER, SWINGING
=415 KC., WITH 200-FT. ANTENNA HT.
a desired signal and an undesired signal
which is 20 kc. off frequency from the
desired signal. To represent actual op-
erating conditions, the transmitter on the
desired frequency is moved out from the
desired-frequency receiver (connected in-
itially to a mobile antenna), to a point
at which the received signal is so weak
that the location represents the ultimate
range of the system. The desired signal
is held sufficiently weak at all times so
that the receiver is quieting 15 to 20 db.
The undesired transmitter, 20 ke. off fre-
quency, is then put in operation with
voice modulation. It is moved in to-
ward the desired receiver until the inter-
ference begins to ride in on the weak de-
sired signal. The tests are made for dif-
ferent interfering transmitter powers and
antenna heights.

The desired-signal receiver is then con-
nected to a station antenna, and the de-
sired-signal transmitter is moved out far-
ther, to reduce the signal strength once
again to a very low level. The tests are

TABLE 1

RECEIVING AND TRANSMITTING CONDITIONS

RECEIVER OF DESIRED SIGNAL CONNECTED TO
MOBILE ANTENNA, RECEIVING MINIMUM USABLE
VALUE OF DESIRED SIGNAL.

50-WATT INTERFERING TRANSMITTER, SWINGING
=+6 KC., WITH 200-FT. ANTENNA HT.

RECEIVER OF DESIRED SIGNAL CONNECTED TO
MOBILE ANTENNA, RECEIVING MINIMUM USABLE
VALUE OF DESIRED SIGNAL.

250-WATT INTERFERING TRANSMITTER, SWINGING
=+6 KC., WITH 200-FT. ANTENNA HT.

RECEIVER OF DESIRED SIGNAL CONNECTED TO
200-FT. ANTENNA. DESIRED-SIGNAL SOURCE MOVED
our TO MAINTAIN MINIMUM USABLE DESIRED
SIGN,

SOWATT INTERFERING TRANSMITTER, SWINGING
=+ 6 KC., WITH 200-FT. ANTENNA HT.

RECEIVER OF DESIRED SIGNAL CONNECTED TO
200-FT. ANTENNA. DESIRED-SIGNAL SOURCE MOVED
OUT TO MAINTAIN MINIMUM USABLE DESIRED

SIGNAL.
250-WATT INTERFERING TRANSMITTER, SWINGING
—+6 KC., WITH 200-FT. ANTENNA HT.

DISTANCE IN MILES THAT INTERFERENCE CAN BE
DETECTED WHEN DESIRED SIGNAL IS AT MINIMUM
USUABLE VALUE, GIVING 15 TO 20 DB QUIETING.
DESIRED-SIGNAL SOURCE 1S THEREFORE AT MAXI-
MUM SYSTEM RANGE.

S'I’A'I'IONS ON STATIONS STATIONS
ME FREQUENCY 20 KC. APART 20 KC. APART
(CO CHANNEL) RECEIVER A RECEIVER B
40 5 28
50 8 38
65 13 55
75 - 20 68
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DISTANCE IN MILES THAT INTERFERENCE CAN BE
DETECTED WHEN DESIRED SIGNAL IS AT MINIMUM
USUABLE VALUE, GIVING 15 TO 20 DB QUIETING.
DESIRED-SIGNAL SOURCE IS THEREFORE AT MAXI-
MUM SYSTEM RANGE.
STATIONS ON
SAME FREQUENCY

STATIONS 20 KC. APART
(CO-CHANNEL) RECEIVER A

40 18
50 25
65 40
75 51

then repeated for various interfering
transmitter powers and antenna heights.

Due to many factors such as terrain
and transmitter noise levels, the figures
shown in the accompanying Tables will,
of course, vary. However, because mo-
bile units normally have quite wide de-
ployment, frequency allocation plans are
usually made up on an area basis, rather
than on a specific location basis. In other
words, a variation in the exact location
by 3 or 4 miles will not affect materially
any specific frequency allocation plan.
In perhaps only a few cases, therefore,
will an error of even several miles in the
interference range seriously affect an al-
location plan.

A factor which influences greatly the
amount of interference experienced, and
the distance the interference will be re-
ceived, is the selectivity characteristic of
the receiver. For that reason, in order
to apply generally the summaries pre-
sented herein, the interference is shown
in Table 1 for two different types of re-
ceivers:

1) Receiver A represents the narrow-
band type of receiver, available since
1951, having a selectivity of better than
100 db at =20 ke.

2) Receiver B represents an average
modern wide-band receiver, generally in-
stalled in 1949, having a selectivity of
100 db at +=40 ke.

In addition, Table 2 summarizes the
interference that a narrow-band system
might expect to receive from a wide-band
transmitter with a deviation of *=15 kc.,
operating 20 ke. away, and swinging into
part of the narrow-band receiver’s pass-
band.

Conclusions:

These results, even though approximate,
show that 20-kc. operation points the

(Continued on page 33)
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Equipment For Telemetering Systems

PART 3—DESCRIPTIONS OF EQUIPMENT MADE BY MANNING-MAXWELL-MOORE,
MELPAR INC., BROWN, MOTOROLA,RAYMOND ROSEN, AND STANCIL-HOFFMAN

ZERO
ADJUST LY

BIMETAL
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CALIBRATING
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O TRANSMITTED
CURRENT OUTPUT

FiG. 18. HOW THE MICROSEN BALANCE OPERATES. A MICROSEN TEMPERATURE TRANSMITTER IS SHOWN

MANNING, MAXWELL, & MOORE,
INC. Stratford, Connecticut. This com-
pany makes the Microsen Balance, a
general-purpose transducer for produc-
ing a DC electrical output proportional
to a mechanical input, for transforming
an electrical input to a corresponding
mechanical motion, and for stable DC
amplification of weak electrical signals.
Telemeter receivers and various auto-
matic valve-positioning devices are avail-
able also.

The transmitters are designed for
measurement of pressure, temperature,
flow, and liquid level. A Microsen trans-
mitter for temperature measurement is
shown semi-schematically in Fig. 18. It
can be seen that the device operates on
a force-balance basis. Essentially, it is

[aTh i s, b
FIG

24

S. 19 AND 20. FRONT AND REAR VIEWS OF COMPLETE MICROSEN PRESSURE TRANSMITTER UNIT

a Kelvin balance modified for automatic
operation. .

A thermocouple, with a DC output, is
connected to a winding on an electro-
magnet which exerts force on one end of
a thin metal vane acting as a pivoted
beam. At an intermediate point on this
beam, a rod attached to a hairspring
acts as a fulerum. The other end of
the hairspring, in the case of the tem-
perature transmitter, is coupled to a
bimetal temperature compensating coil
with a zero-adjustment screw.

The two forces acting on the beam
determine its proximity at the other end
to a coil in the grid circuit of a tuned-
plate tuned-grid oscillator. Thus, the
two forces determine the resonant fre-
quency of the grid tank circuit. As the

o iq

grid circuit resonant frequency is varied
in relation to that of the plate circuit,
the plate current varies accordingly.
Where the transmitter is used with wire
lines, the rectified plate current is also
the line current. However, the trans-
mitter can be terminated in any resist-
ance up to 8,000 ohms for use with
other intermediate 1neans of signal
transfer.

Part of the line current is fed back
to a second winding on the electro-
magnet, producing a force in opposition
to that developed by the input winding.
This self-balancing action provides a
linear DC output in relation to the in-
put. The circuit is adjusted so that the
maximum output current is 5 milli-
amperes, and the minimum is .5 milli-
amperes. For strictly mechanical in-

puts, such as for pressure, flow, liquid

FIG. 21. MELPAR 3-WATT 220 MC. TRANSMITTER

level, and position indications, the in-
put is coupled to the beam via the hair-
spring, and only the feedback winding
is utilized on the electromagnet. Figs.
19 and 20 show the mechanical and elec-
trical sections of a Microsen pressure
transmitter.

MELPAR, INC., 452 Swan Avenue,
Alexandria, Virginia. Operating in the
range from 215 to 230 mec., the FM/FM
telemetering systems made by Melpar
were developed originally for use by the
armed forces in transmitting data from
aircraft and guided missiles. Model MP-
1077, described here, has been declassi-
fied recently and made available for
commercial applications.

This equipment consists of an RF
transmitter, up to 8 subcarrier oscillator
chassis, a master chassis containing ter-
minal connections and unit interwiring,

FM-TV, the JourNaL of Rapto COMMUNICATION
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and a bias regulator if the equipment is
to be battery-operated. Where a con-
stant-voltage power supply is available,
the bias regulator is not required, since
the 30-volt bias for the subcarrier oscil-
lator multivibrators can then be obtained
from a voltage divider.

The RF transmitter, shown in Fig. 21,
is only 2 ins. in diameter and 4 ins.
long. Four 5703 subminiature triodes
perform the functions of oscillator,
modulator, doubler, and power amplifier
stages. About 2.5 watts RF output is
provided with a plate supply of 135
volts, or 8.5 watts with a plate supply
of -180 volts. Drift does not exceed 500
ke. over the temperature range from -20°
to +60°C., and maximum modulation de-
viation is =125 ke. with less than 2%
distortion.

Fig. 22 shows a complete 6-channel as-
sembly partially dismantled. A bias regu-
later unit is in the foreground, in front
of the case, and the RF transmitter
chassis is in back of this unit, and
slightly to the right. Four subcarrier
oscillator chassis are removed from the
case.

The individual subcarrier units are
8% by 5 by 1 in. overall. One sub-
miniature and two miniature tubes are
employed in a positive-bias multi-
vibrator and bridge circuit. The pickup,
whether of the strain-gauge or potentio-
meter type, is driven by the multi-
vibrator. The amplified unbalance out-
put of the gauge is returned to the multi-
vibrator as a bias voltage. Therefore,
the amplitude of the quantity being
measured determines the operating fre-
quency of the multivibrator.

Standard center frequencies for the
sub-carrier channels are 1,700, 2,300,
3,000, 3,900, 5,400, 7,350, 10,500, and
14,500 cycles. Maximum deviation is

pr—

FIG. 22. A SIX-CHANNEL TELEMETER TRANSMITTING SYSTEM, COMPLETE EXCEPT FOR POWER VSUPPLY

%% of center frequency at 5% distor-
tion. Output voltage is .5 volts rms.

MINNEAPOLIS - HONEYWELL
REGULATOR COMPANY, BROWN
INSTRUMENTS DIVISION, Wayne
and Windrim Avenues, Philadelphia 44,
Pennsylvania. The main output of this
company in the electrical telemetering
field is in the form of chart indicator-
recorders, of both the strip and rotary
types.

For electrical telemetering of liquid-level
and flow, transducers and recording
mechanisms are provided for inductance-
bridge measurements. These systems
require 3-wire line connections. Trans-
ducers for conductivity and pH measure-
ments are provided with appropriate
transmitters and recorders for 2-wire sys-
tems. 60-cycle choppers can be supplied.

Brown ElectroniK recorders are used

September, 1952—formerly FM, and FM Ravio-ELEcTRONICS
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FIG. 23. TWO MOTOROLA 2-CHANNEL TONE RECEIVERS AND THE ASSOCIATED POWER-SUPPLY CHASSIS

extensively with telemetering equipment
of other manufacturers. They are poten-
tiometer-type high-speed units, adapt-
able to totalizing measurements as well
as single quantities.

MOTOROLA, INC., COMMUNICA-
TIONS AND ELECTRONICS DIVI-
SION, 4545 W. Augusta Boulevard,
Chicago 51, Illinots. The audio-frequency
channelizing equipment supplied by Mo-
torola can handle telegraph, teleprinter,
telemeter, and various sub-audio and DC
signals for transmission over land lines,
radio links, power line carrier and micro-
wave systems, or any other system capa-
ble of carrying voice frequencies. Tele-
metering signals of the impulse-rate or
impulse-duration type, as well as sub-
audio sine waves, can be accommodated.

Since frequency modulation is em-
ployed to superimpose the intelligence on
the individual carriers, the equipment
can be operated in circuits having up to
30 db attenuation, with no loss in accu-
racy. Two types of modulation are em-
ployed for various amplications. For
impulse-type signals, frequency-shift
keying is utilized, each impulse shifting
the carrier frequency by 60 cycles. Other
signals are handled with straight fre-
quency modulation.

Channels are spaced 150 cycles apart,
with center frequencies from 525 to 8,075
cycles. Thus, a total of 18 signaling
channels can be provided without inter-
action well within the normal single-
channel voice-frequency range of commu-
nication equipment. By using additional
filters, it is possible also to multiplex sev-
eral signaling channels with a restricted
voice channel on one normal voice chan-
nel.

Iso-Kay plastic-encased band-pass fil-
ters bridge the transmitter outputs and
receiver inputs to a 600-ohm line imped-
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FIG. 25. BASIC 6-CHANNEL 220-MC. FM/FM TELEMETERING SYSTEM DEVELOPED BY RAYMOND ROSEN

ance and, at the same time, serve to
eliminate unwanted sidebands and car-
rier harmonies. Each chassis contains
two independent transmitters or receiv-
ers. Plug-in sub-chassis units permit
changes in the operating frequency or
type of operation. Fig. 23 shows two 2-
channel receiver chassis, one of each
type, and a power supply chassis. The
transmitter chassis are very similar in
appearance to the receivers. All chassis
are of the same size, suitable for mount-
ing in 19-in. open racks or rack cabinets.
Fig. 24 is a view of a terminal-station
cabinet with receiving equipment for 24

FIG. 24. TONE RECEIVERS FOR 24 TM CHANNELS
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telemetering channels, including power
supplies.

RAYMOND ROSEN ENGINEER-
ING PRODUCTS, INC., 32nd and Wal-
nut Streets, Philadelphia 4, Pa. This
company has developed a versatile FM/-
FM telemetering system, operating at
215 to 230 mc., which can be expanded
from the basic 6-channel system to one
providing virtually any number of chan-
nels up to 58.

In the basic system, diagrammed in
Fig. 25, six telemeter pickups are used to
frequency-modulate six subcarrier oscil-
lators with continuously varying informa-

separate the individual subcarriers and
demodulate them, providing voltage out-
puts proportional to the original quan-
tities measured. Each output signal can
be fed to a panel meter, a servo-indi-
cator, or pen, tape, or galvanometer re-
corder. A panoramic adaptor can be
provided as optional equipment.

Overall accuracy of this system is
claimed to be within 2%, and cross-
channel interference less than .5% of that
amount. Any 6 of 23 channels from 400
to 70,000 cycles can be utilized. Fre-
quency response ranges from 6 cycles for
the 400-cycle channel to 2,100 cycles for
the 70 ke. channel with =15% deviation.

Twenty-six additional channels can be
obtained by commutation of one of the
six basic channels. In the 32-channel
system, 27 pickups of either the potentio-
meter or strain-gauge type are sampled
by a mechanical commutator at the rate
of 5 samples per pickup per sec. The
sampled information is fed in sequence
to the subcarrier oscillator having the
highest center frequency. Each commu-
tated channel, or sub-channel, has a fre-
quency response of 1 cycle per sec. In-
creased frequency response can be ob-
tained by cross-strapping the commuta-
tor segments, so that a particular pickup
is sampled more than once each revolu-

SUBCARRIER
OSCILLATORS

SUBCARRIER
DISCRIMINATORS

DYNAMOTOR ;‘ (-5 {
COMMUTATOR ”
GATE UNIT
PICKUPS

R

RECORDERS
AND
INDICATORS

Al Bl C1 D1 A282 C2 D2

:

27 PULSES PER CYCLE

FIG. 26. EXTENSION OF SYSTEM TO PROVIDE 32 CHANNELS BY COMMUTATING ONE BASIC CHANNEL

tion. The pickups may be of any of the
three available types: strain-gauge, po-
tentiometer, or variable reactance. The
oscillator outputs are mixed and ampli-
fied, and used to frequency-modulate the
RF transmitter. An output of 3 watts is
provided, which is ample for line-of-sight
operation under normal conditions. How-
ever, an auxiliary 30-watt RF amplifier
is available if desired. Maximum RF
deviation is +125 ke.

The receiver output consists of the
mixed audio subcarriers. This signal is
applied to an audio amplifier, which feeds
the six subcarrier discriminators. These

tion. This decreases the total number
of sub-channels available, of course.
At the receiving end, the outputs of the
first five channels are exactly the same
as before. The recorded output of the
commutated channel is a series of pulses,
however, as shown in Fig. 26. Each pulse
corresponds to one sample of the quan-
tity being measured on that particular
subchannel. In other words, the ampli-
tude of pulse Al is proportional to the
amplitude of the quantity being meas-
ured by the pickup feeding contact A of
the commutator at the instant the rotat-
(Concluded on page 32)
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A Versatile Pbése- Comparison

Carrier-Current Relaying System

IMPROVEMENTS IN THIS PHASE-COMPARISON PROTECTIVE RELAYING SYSTEM
PROVIDE BROADER APPLICATION FIELD — By N. O. RICE AND J. S. SMITH*

INCE its introduction approximately

six years ago, phase-comparison pro-
tective relaying has come into wide use.
As conceived originally, its field of ap-
plication was to be limited to medium-
length, 2-terminal overhead lines. Oper-
ating experience has been so satisfactory
that requests have been made for ex-
tending its field of application to longer
lines, to 3-terminal lines, and to certain
cables. Also, its inherent immunity to
the effects of mutual inductance makes
its use advantageous for ground-fault
protection, even though it may not be
applicable for phase-fault protection. In
such cases, there was a need to combine
the virtues of phase and directional-com-
parison relaying.

Modifications have now been made to
phase-comparison relaying equipment
that will provide the desired expansions
in its field of application. Also, advan-
tage has been taken of past experience
and of later design techniques to make
other improvements in the basic equip-
ment, still retaining the desirable fea-
tures of the earlier equipment.!

Details of Modifications:

Modifications employed in the new equip-
ment result in the following improve-
ments:

1) Positive operation is assured on
transmission lines with attentuations up
to 85 db. This permits operation over
longer lines and over certain types of
cables.

2) Through increased receiver selec-
tivity and reduced transmitter har-
monics, more carrier-current channels can
now be obtained in the available fre-
quency spectrum.

3) Provisions are incorporated in the
equipment for its combined use with
directional-comparison equipment. This is
for application on medium and long lines
where directional-comparison relaying
can be used to advantage for phase re-
laying, but because of mutual inductance
with parallel lines, phase-comparison re-
laying will be required for ground faults.

4) Two adjustable levels of fault de-
*General Electric Company, Philadelphia,
and General Electric Company, Syracuse, N.

respectively. This paper was given at the 1952
Winter General Meeting of the AIEE.

Pa.,
Y..

I ‘“‘Phase-Comparison Carrier- Current Rclailmg
Yy J. McConnel, . Cramer, and
Seeley, AIEE Tran:achom, Vol. 64, 1945,

Pages
825 to 833.

tection can be used to compensate for a
possible 2-to-1 ratio of fault current mag-
nitudes between the ends of a 8-ended
line, making the equipment applicable
to some 3-ended lines.

5) Higher speeds of operation are ob-
tained at lower values of fault current
than with the superseded equipment. An
operating time of less than 2.5 cycles at
60-cycle frequency is obtained at just
above the pickup current threshold. The
operating time averages less than 2
cycles at a value of fault current four
times the pickup current.

6) The equipment is designed for use
with vacuum tubes which are either pre-
tested to eliminate early failures or are
of a long-life type. However, the equip-
ment will operate unimpaired with stand-
ard receiving-type tubes.

7) Minimum relay pickup current is
independent of the load imposed by the
carrier-current transmitter on the power
amplifier of the relay equipment.

8) The carrier equipment is available
in two operating frequency ranges, cov-

Operating Principles:

Phase-comparison carrier-current relay-
ing consists basically of comparison, by
means of a carrier-current channel, of
the phase angles of the line currents en-
tering and leaving a protected line sec-
tion. Currents from the secondaries of
current transformers at each terminal of
the protected line are fed into a fault
detector which, if the current is of fault
magnitude, turns on the phase-compari-
son circuits. This, in turn, transmits a
signal over the carrier-current system by
means of which a comparison is made of
the phase angles of the currents at all
terminals. The phase relationship of the
currents at the ends of the transmission
line determines whether or not the cir-
cuit breakers are tripped.

Phase comparison is accomplished by
a vacuum-tube stage called the com-
parer, shown in Fig. 1. A voltage ob-
lained from the local line currents is
applied to the screen grid. The received
voltage, obtained via the carrier channel

p.
€
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TRIP
PHASE RELAY
SHIFTER
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RELAY
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S
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ia A2
PROT. LINE L’ TELEPHONE
FIG. 1. PHASE-COMPARISON PROTECTIVE RELAYING EQUIPMENT FOR ONE POWER-LINE TERMINAL

ering a wider range of channel frequen-
cies than before.

9) A phase shifter is incorporated to
compensate for the time of propagation
between terminals of long transmission
lines.

10) The carrier set is so arranged that
it can be converted for directional-com-
parison operation simply by exchanging
a small sub-panel on the front of the

equipment.
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from the line currents of the remote end,
is applied to the control grid. When the
local voltage swings the screen grid posi-
tive, the tube conducts and causes trip-
ping of the circuit-breaker, unless it is
blocked by the presence of a received
negative signal on the control grid at
the same time. For external faults, the
phase relation of the line currents at the
two ends is such that, as the local volt-
age of one end swings the screen grid
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positive, the received voltage from  the
other end drives the control grid nega-
tive, preventing tripping. In the case
of internal faults, the phase of the line
current at one terminal reverses, causing
the control grid of the comparer tube to
be driven negative by the received signal
when' the screen grid is swung negative
by the local signal. On the next half
cycle, the screen grid is swung positive
and no carrier signal is received to drive
the control grid negative. Plate current
flows in the comparer tube, and the relay
trips.

For a fault fed from one end only, the
relay at that end trips its breaker, but
no tripping will occur at the remote ter-
minal. As with all carrier-pilot relaying
equipment, if carrier current is being
transmitted for auxiliary purposes from
a terminal having no infeed, tripping
cannot occur at any end.

Relay Equipment:

A complete phase-comparison carrier-
current relay terminal consists of carrier-
current and relay equipment. Carrier-
current equipment is composed of a
transmitter, receiver, voice modulator,
and test equipment. Relay equipment
consists of a network unit, a breaker
trip unit, and test equipment.

The network and tripping units can
be broken down further into the follow-
ing basic components, connected sche-
matically as shown in Fig. 1: A nega-
tive-phase-sequence network, a voltage
amplifier, fault detectors, a power am-
plifier, phase shifter, comparer, and sig-
nal alarm. The negative-sequence net-
work, power amplifier, comparer, and
signal alarm are substantially the same
as in superseded equipment.

Negative-phase-sequence network. This
network converts the three-phase cur-
rent into a single-phase voltage. Greater
sensitivity during single-phase-to-ground
faults can be obtained, if necessary, by
adding zero-phase-sequence current to
the network. Operation on three-phase
faults is obtained by adding a positive-
phase-sequence component to the net-
work, by the operation of three-phase-
overcurrent units. The use of negative-
sequence or negative-plus-zero-sequence
currents permits operation in the load
area on all but three-phase faults.

Voltage amplifier. This element is
new, and it accounts for several of the
improvements noted previously. Output
from the negative-phase-sequence net-
work is fed to a wave-forming. push-pull
voltage amplifier. Here, the small sinu-
soidal signals are amplified and formed
into square waves. Output signals from
the amplifier are large enough to drive
the following power amplifier stage to
saturation at minimum fault current
levels. Thus, the relay operates at full

28

carrier power for all magnitudes of fault
current above the pickup level.

Fault detectors. The square-wave out-
put of the voltage amplifier is fed to an
isolated full-wave rectifier, whose DC
output is used to operate the fault de-
tectors. This method of fault-detector
operation gives high-speed relay opera-
tion at fault currents just above pickup
level. The low-set fault detector, FD-L,
determines the magnitude of current at
which the transmitter will be modulated
and send a blocking signal to the oppo-
site end to prevent tripping.

The high-set fault detector, FD-H, de-
termines the fault-current magnitude
necessary to initiate phase comparison

FIG. 2. CABINET HOLDS RELAY, CARRIER UNITS

and permit tripping. Both FD-L and
FD-H are continuously adjustable over
a wide range to compensate for the pos-
sible two-to-one ratio of fault current
magnitudes between the ends of a three-
ended line and to meet various line con-
ditions. Normally, FD-H is set 50%
above FD-L to give a 50% safety-margin
between the blocking and tripping func-
tion of the relay. Grid limiting is used
to obtain a .004-sec. delay of FD-H be-
hind FD-L. This ensures that regardless
of fault-current magnitude, the blocking
signal will arrive from the remote end
before phase comparison can begin.

A normally closed contact on FD-L is
used to cut off the power amplifier until
FD-L picks up. This prevents carrier
transmission, and interference with aux-
iliary functions of the relaying equip-
ment, until a predetermined fault magni-
tude occurs. Operation of the power-
amplifier in this manner makes for a long
tube life, dependent almost entirely on
that of the heater.

Power amplifier. The output from the
voltage amplifier in the network unit,
substantially a square wave, is used to
drive the power amplifier of the tripping
unit. Normally, the power amplifier is
cut off by means of a contact on FD-L.
As soon as FD-L picks up, the power
amplifier is turned on and driven to satu-
ration, insuring maximum carrier output
for blocking purposes. The power am-
plifier, through a transformer, provides
a square-wave signal to the screen of the
carrier-current transmitter. From another
winding on this same transformer, the
power amplifier provides a signal to the
comparer-tube screen grid 180° out of
phase with that furnished the trans-
mitter.

Phase shifter. A simple, adjustable
phase-shift network of the resistance-
capacitance type, Fig. 1, delays the
power-amplifier signal to the comparer-
tube screen grid behind the signal ap-
plied to the transmitter. This time-delay
compensates for the time of carrier-cur-
rent propagation between terminals of
long transmission lines.

Comparer tube and trip relay. The
comparer tube is the heart of the phase-
comparison relay. All other elements
either determine when phase comparison
occurs, or transform the line currents
into quantities suitable for operating or
restraining the trip relay via the com-
parer tube. Operation of the comparer
and trip relay have been explained pre-
viously.

Test equipment. No important changes
have been made in the DC test equip-
ment. A major improvement, however,
has been made in the AC test equip-
ment. Rather than simulating fault-
current magnitude above the tripping
value, it is now possible to test the re-
sponse of either the blocking or the trip-
ping units simply by turning a test
switch. Also, a test switch position is
provided to take the equipment out of
service without the danger of tripping
should the load over the protected line
be above the tripping level.

Carrier-Current Equipment:

Carrier-current equipment used for
phase-comparison relaying is, in many
respects, similar to that used with direc-
tional-comparison relayirig. This simi-
larity has facilitated the design of a
(Continued on page 30)
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A NEW PRECISION TUNER AND AMPLIFIER
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TELEMETERING UNITS
(Continued from page 26)

ing contact was connected to contact A
during one revolution. Twenty-seven
pulses later this connection is made
again, so that pulse A2 represents the
amplitude of this same quantity 1/5 sec.
later in time.

Where all the commutated information

is fed to one recorder, as in Fig. 26, it is
necessary to count the individual pulses
to pick out the required information for
any one channel. This is known as
manual data separation, and it is tedious
work at best. Ordinarily, one of the sub-
channels is fed a fixed reference pulse to
provide easy identification of the various
information pulses.
. In order to facilitate the separation of
commutated data, electronic means were
developed to separate the pulses in the
sequence in which they were sampled,
and to record the information from each
commutated pickup separately. Auto-
matic data separation is provided by a
pulse selector and commutator analyzers,
which select every twenty-seventh pulse,
integrate it, and feed it to an individual
recorder.

The system can be extended to 58
channels by utilizing two basic channels
for commutating purposes.

STANCIL - HOFFMAN CORPORA-
TION, 1016 N. Highland Avenue, Holly-
wood 38, California. Magnetic tape re-
corders and reproducers for telemetered
data are supplied by Stancil-Hoffman.
These are single-channel, wide-range
units, with frequency response flat from
40 to 80,000 cycles, =1 db. Fig. 27
shows the tape transport mechanism of
the R4-80 and, just above it, the ampli-
fier assembly. Plug-in recording and
playback amplifiers are in the center sec-
tion. A mixer can be provided, as shown
at the bottom of the amplifier assembly,
or two individual preamplifiers for re-
cording. The equipment is portable, and

can be operated either horizontally or
vertically.

Timing accuracy is =1 sec. per half
hour. Playing time is 83 mins. maximum
at the standard tape speed of 30 ins. per
sec. Flutter and wow are said to be less
than .09% rms. Maximum harmonic
distortion is claimed to be 1% at full
normal level, and signal-to-noise ratio at
least 60 db, measured by the NAB
standard method. Controls are inter-
locked electrically to prevent inadvertent
erasure. Complete braking is provided,
so that it is virtually impossible to dam-
age the tape by any means while it is
on the transport mechanism.

FIG. 23. STANCIL-HOFFMAN TM DATA RECORDER

RELAYING SYSTEM
(Continued from page 30)

readily applicable to three-terminal lines
than the superseded units, a word of
caution is in order. When applied to
three-terminal lines, any phase-com-
parison relaying equipment must neces-
sarily be less sensitive than when
applied to two-terminal lines, some-
times only half as sensitive. Also, its
application may be precluded because
of phase-angle differences resulting
from different X/R ratios of the
several zero-phase-sequence paths, or be-
cause of different ratios of negative to
zero-phase-sequence  currents flowing
through the three terminals. Each ap-
plication must be judged separately.
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FIELD SERVICE NOTES

Every radio system, at the time of installation
or in the course of operation, presents special
problems which must be solved by communica-
tion engineers or maintznance men.

In response to many requests, we shall pro-
vide a new department, under the title of Field
Service Notes, where such experiences can be
exchanged. If you have met and solved a
problem, of installati perati or main-
tenance, or if you are seeking help with a
difficulty you haven’t been able to lick, write a
letter about it, include pencil diagrams if
necessary, and send it to Field Service Notes,
RADIO COMMUNICATION, The Publishing House,
Great Barrington, Mass.

To encourage this exchange of ideas and
information, payment of $5.00 to $10.00 will
be made for each letter published. Be sure to
give your complete name and address.

COMMUNICATION NEWS
(Continued from page 21)

siderably by Motorola’s introduction
of the police radio call box illustrated
here.

This call box comprises a Handie-
Talkie unit equipped with dry cells but
operated normally from AC, together
with a selective calling device and a
signal light. When the police radio dis-
patcher wants to talk to a particular
patrolman, he transmits a selective sig-
nal over the regular radio transmitter.
At the box selected, a tuned circuit re-
sponds by closing a relay which, in turn,
switches on a light above the box. When
the patrolman sees the light, he unlocks
the box and calls headquarters over the
Handie-Talkie. If he is given an assign-
ment that requires communication with
headquarters, he can remove the Handie-
Talkie, carry it off with him, and re-
place it later.

Two-Way Radio in Hawaii:

The FCC has authorized the use of TV
channels 5 and 6 (76 to 88 mec.) and
the lower half of the FM band for
inter-island common carrier radio com-
munication. Success of multiplexed FM
radiotelephone installations already in
use there indicates that this is the prac-
tical answer to the growing demand for
telephone service between the islands.
Remaining TV and FM channels are
adequate for such services in the Terri-
tory.

Hand-Carried Units:

Sale of low-power, hand-carried trans-
mitter-receiver units is climbing to sub-
stantial proportions, as indicated by the
summary of 2nd quarter applications
published in this issue. Biggest single
order so far will be place by the State
of California, which recently asked for
bids on 1,000 of these units. Largest
previous orders have come from the
telephone companies.

Use of 450 Megacycles:

In the course of a conversation with
Jeremiah Courtney at Washington, we
mentioned the fact that we had been
looking for some real activity on 450 to
460 mc., yet very few applications had
been filed in that band. Mr. Courtney
offered three reasons: 1) The interrup-
tion of Link Radio’s production of 450-
me. equipment, 2) the fact that Motor-
ola has only started to deliver such
equipment, and 3) the lack of detailed
reports on operating experience. How-
ever, initial information will be avail-
able shortly, and those who have been
following up the performance of 450-mec.
installations are highly enthusiastic
about operation on the new band.

FM-TV, the JournaL of Rapio CoMMUNICATION
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NARROW-BAND UNITS
(Continued from page 23)

way toward increasing the number of
systems in a particular area without in-
creasing the interference as much as
would be the case should extensive co-
channel operation be adopted. For ex-
ample, even with the older receivers, the
area of interference to mobile units 20
ke. off frequency from a 50-watt trans-
mitter with a 200-ft. tower is less than
one-half (2,450 square miles) the area
of interference that would result if the
two systems were on the same channel
(5,000 square miles) and furthermore, by
the installation of narrow-band receivers,
this interference area can be reduced to
less than 100 square miles.

These summaries show also that to ob-
tain maximum utilization of the spec-
trum space, even with 20-ke. spacing, it
will be necessary for present wide-band
users to reduce transmitter deviations to
minimize interference to adjacent 20-kc.
systems.

Because there is a great amount of 40-
ke. equipment in operation, any change-
over to a 20-ke. spacing should be carried
out in such a manner as to avoid causing
severe interference to the 40-kc. equip-
ments. At the same time, however, the
demand for frequencies in certain radio
services may leave no alternative except
20-kc. spacing. The frequency coordin-
ating committees of the various services
have done outstanding jobs in coordinat-
ing present channel assignments and are
familiar with the assignments in their
particular areas. Therefore it is believed
that, should the FCC permit closcr chan-
nel-spacings, the changeover can be ac-
complished by the local coordinating
groups with a minimum of confusion and
interference to existing users.

It is understandable that any com-
pany presently obtaining satisfactory
communication service with equipment
even 4 or 5 years old would be reluctant
to convert any or all of the equipment in
order to facilitate split-channel opera-
tions. But an examination of the over-
all problem by the user would, no doubt,
show that such split-channel opcration
might be considered the lesser of two
evils. Where as co-channel interference

might cover distances of 50 to 100 miles, |

the interference from an adjacent 20-ke.
channel with only *6 ke. swing might
affect only two or three units of the ex-
isting system in the same immediate
area. Furthermore, this interference
could be eliminated by installing receiv-
ers only at those points, as it has been
demonstrated clearly that wide and nar-
row-band receivers can be mixed with-

out detrimental effects. The existing |

system might also find it necessary to re-
(Concluded on page 37)
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andurd low-cost f/
ypes for instruments,
adios, appliances, toys

and other vuses

SP ST 4P DT

SP DT no indent

DP DT 4P DT

DP ST with indent

DP DT PUSH TYPE
with spring return momentary contact

TP DT 3-POSITION DP
with spring return 4-POSITION SP

Midget SP DT PLUNGER TYPE

with spring return

DP DT PLUNGER TYPE

3-POSITION SLIDE
Triple-pole Double-pole

SP DT with latch
with spring return 4-GANG SP DT

4p o7 3-AMP. SP ST
with spring return 3-AMP. SP DT

Uhite for Caratey RE-§

Electronic Components Division

STACKPOLE CARBON CO., St. Marys, Pa.

VARIABLE RESISTORS IRON CORES
LINE & SLIDE SWITCHES
GA CAPACITORS

FIXED RESISTORS
CERAMAG® FERRITE CORES
CHOKE FORMS
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6 YEARS PROOF

ON 2-WAY RADIO!
Leece- //]aville

s o
e'lulqmu\mg bolfery“"ou l!ﬁd‘ 2‘
© way rudlo vehicles...or ‘wherever
needs for current are high. Reploce
conventional generators with the
L-N Alternotor System and get

a
4

25 10 35 AMPERES IDLING!

ENTIRE ELECTRIC LOAD
CARRIED BY THE ALTERNATOR

BATTERY KEPT FULLY CHARGED

Let vs arrange a demonstration of
the L-N Alternator for your fleet. Or

YOoU CAN
RELY on

ALTERNATORS END
BATTERY TROUBLES

.

The Leece-

write for all the facts.
Neville Company, Cleveland 14, Ohio,.
Distributors in principal cities...
Service Stations everywhere.

HEAVY-DUTY ELECTRIC EQUIPMENT
FOR OVER 43 YEARS

Be Sure to Specity Leece-Neville

"ALTERNATOR SYSTEMS ® GENERATORS
STARTING MOTORS ® REGULATORS ® SWITCHES
FRACTIONAL HP MOTORS

L . = AT ' S
TRUCK BUS DIESEL OFF-HIGHWAY
SN i : ?’» -

o i i, L
PASSENGER RAILROAD MARINE INDUSTRIAL

The most important -annual
the fisld of Audio.

Of utmost interest

You Are Invited To Attend The

Fourth Annual ATTDTO FAIR

OCTOBER 29th, 30th, 31st AND NOVEMBER Ist
HOTEL NEW YORKER — NEW YORK CITY

The Awudio Fair is the largest and
most concentrated exhibition of Audio

event in
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to Governmant and Military Agencies,
-Broadcast Engineers, Recordists, Sound-
On-Film Men, Public Address Men,
Hobbyists, High Fidelity Enthusiasts,
and Distributors and Dealers of quality
avdio and high fidelity equipment.

Equipment held under ons roof. Every
up-to-the-minute development will be
represented, shown and heard.

The General Public Invited to
Attend. No Admission Charge.

Sponsored by the AUDIO engineering society
(FOURTH ANNUAL CONVENTION)
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FCC Television Grants

RADIO COMMUNICATION Magazine, in line with
its policy of providing complete information on
matters of interest to the industry, is presenting
each month data on television station CP’s, channel
changes, and power increases granted by the FCC,
Actions listéd below are for the period from July 11
to August 15, 1952.

Information given for CP grants consists of the
city, channel number, visual and aural ERP’s, esti-
mated cost of construction, and principa! owner or
owners. |f grantee controls audio broadcast station,
call letters are given in parentheses. For existing v
stations gvanied channel changes or power increases,
information given consists of cities, call letters, old
and new channels, and old and new visual ERP's
Grants are listed alphabetically by states, A star
preceding a channel number indicates that the
authorization is for a non-commzrcial educational
station.

CONSTRUCTION PERMITS GRANTED

| CH. KW. cosT
Mobile, Ala. 48 22.5-12 $152,200
Purslzy Broadcasting Service (WKAB)
Dznver, Colo. 2 6-28 $364,500
Eugene P. O’Fallon, Inc (KF:L)
Denver, Co'o. 240-120 $324,000
Colorado_Television Corp {(KVOD) )
Denver, Colo. 26 105-52 $347,000
Empire Coil Company
Bridgeport, Conn. 43 $223,900
Sthn. Conn. & Llong Island TV Co (WICC)
Bridgeport, Conn. 4 $223,600
Harry L. Liftig
New Britain, Conn. 30 180-90 $323,800
New Britain Bcstg, Co. (WKNB)
Ft. Lauderdale, Fla. 17 18.5-10.4 $336,400
Gerico Investment Co. (WBRD)
F1. Lauderdale, Fla, 23 100-56 $311,000
Gore Publishing Co. (WFTL)
Manhatfan, Kans. *8 52.26 $362,600
Kansas State College
Ashland, Ky. 59 250-130 $311,000
Polan Industries
Baton Rougs, la. 28 225115 $278,300
Modern Bcsig Co.. (WAFB)
Holyoke, Mass. 65.35 $180,000
Hampden-Hampshire Corp [WHYN)
New Bedford, Mass. 28 200-100 $396,000
EN Amhony & Sons (WNBH)
Springfield, Mass. 115-58 $265,000
Springfield TV Bestg. Corp
Flint, Mich. 28 17587 $189,400
Trans-American TV Corp
Albany, N. Y. 17 205-110 $251,000
Univ. of State of New York
Binghamton, N. Y.  *46 200-105 $251,500
Univ. of State of New York
Buffalo, N. Y. *23 205-105 $251,500
Univ. of Sfate of New York
New York, Y. *25 204-110 $251,500
Univ. of S!a'e of New York
Rochester, N. Y. *2 205-105 $251,500
Univ. of State of New York
Youngstown, Ohio 27 200-100 $353,000
WBKN Broadcasting Corp.
Youngstown, Ohio 73 175-89 $972,000
Vindicator Printing Co. (WFMJ)
Portland, Ore. 27 91-46 $347,000
Empire Coil Company
Scranton, Pa. 22 290-150 $336,300
Scranton Bestrs., Inc. (WGB!)
Scran‘on, Pa. 73 11-5.9 $138,000
Appalachian Company
York, Pa. 49 96-54 $176,500
Helen Coal Company
York, Pa. 43 170-86 $305,500
Susquehanna Bestg. Co (WSBA)
Austin, Tex. 216-108 $405,500
Capital City TV Company
Austin, Tex. 110-55 $341,000
Texas Bcstg. Company (KTBC)
El Paso, Tex. 4 56-28 $253,000
Roderick Bestg. Co. lKROD)
E} Paso, Tex. 64-32 $201,000
Tri-State Bestg. Co. (KTSM)
Spokane, Wash. 100-50 $331,900
KHQ, Inc.
Spokane, Wash. 4 100-55 $377,000
KXLY and Bing Crosby
Honolulu, Hawaii, T.H. 9 $345,000
Hawaiian Bcstg. System, Lfd (KGMB)
San Juan, P. Rico 2 00.50 $463,355
El Mundo Bcstg. Corp. (WKAQ)
AUTHORIZED CHANNEL CHANGES
AND POWER INCREASES
CALL CH. KW.
Brmgham, Ala. WBRC-TV.  4to & 1410100
Atlanta, Ga. WLTV(TV}) B8to 11 24to0 316
Louisville, Ky. WAVE-TV  5to 3 7 to0 100
Gd. Rapids, Mich. WOOD-TV 7to 8 20to 316
Rochestar, N. Y. WHAM-TV 6% 5 1710100
Syracuse, N. Y. WSYR-TV 5to 3 2310100
Cincinnati, Ohio WCPO-TV 710 9 2410316
Cincinnati, Ohio WKRC-TV 111012 25 t0 316
Cleveland, Ohio WNBK-TV' 4¢% 3 15t0 87
Cleveland, Ohio WXEL-TV 9to 8 7.510316
Dayton, Ohio WHIO-TV 1310 7 24 t0 200
Johnstown, Pa. WIAC-TV 13t0 & 6.5t 70
Pittsburgh, Pa. WDTV(TV) 3t 2 1710 100
Providence, R. I, WJAR-TV 111010 30 to 316
Norfolk, Va. WTAR-TV  4to 3 2410 100
Huntington, W. Va. WSAZIV S5to & 17t 84
Milwavkee, Wise.  WTMJTV  3to 4 110100

FM-TV, the
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IMPORTANT BOOKS

for your

REFERENCE LIBRARY

To help you in your selection of basic reference
works, we have checked hundreds of engineer-
ing and technical books. One or more of these
will provide the answer to your gquestions and
problems in radio, television, UHF, mobile radio,
microwaves, and sound reproduction. For prompt
delivery, use the coupon below.

TELEVISION

TV Standards and Practice—by Donald Fink. No. 40 .. $6.50
405 pages, 5% by 8% ins., cloth. Official standards set by NTSC
for use by engineers in the TV industry.

Practical TV Engineering—by Scott Helt. No. 41....... $7.50
708 pages, 6 by 9 ins., cloth. Fundamentals and methods of efficient
TV practice for engineers, students. and technicians.

Television—by Zworykm and Morton. No. 42 ............ $7.50
646 pages, illus.,, 6 by 9% ins,, cloth. An authoritative treatment of

fundamentals and practice for TV engineers and service men.

FREQUENCY MODULATION

Frequency Modulation—by August Hund. No. 43........86.00
875 pages, 6 by 9 ins, cloth. An engineering text covering basic
principles as well as design of commercial apparatus.

FM Sunpllﬁed—by Milton S. Kiver. No.44 ................ $6.50
847 pages, 6% by 8 ins, cloth. An excellent book for the layman
who wants to learn about FM transmission and reception.
Frequency Modulation—by Nathan Marchand. No. 45..$5.00
409 pages, illus, 6 by 9, cloth. The fundamentals, circuits, and
equipment used in FM explained using a minimum of mathematics.

UHF

UHF Techmques—Edued by J. G. Brainerd. No. 47...$6.50
584 pages, 6% by 9% ins. cloth. A text designed primarily to train
engineers and physicists in ultra-high-frequency research work.
UHF Transmission—by Nathan Marchand. No. 48........ $4.50
822 pages, 6 by 9% ins,, cloth. For practicing engineers using UHF.
the principles given are applicable to particular problems.
Communication at UHF—by John Thomson. No. 49... $4.50
208 pages, 5% by 8% ins., cloth. Covers radio communications at
these frequencies with emphasis on development possihilities.

MICROWAVES

Introduction to Microwaves—by Simon Ramo. No. 50..$3.25
188 pages, 6% by 8% ins, cloth. An excellent non-mathematical
treatment of the concept of microwaves for the novice.
Understanding Microwaves—by V. J. Young. No. 51....$6.00
385 pages, 5% by 8% ins., cloth. The underlying principles thor-
oughly explained for engineers, researchers, and students.
Microwave Electronics—by John C. Slater. No. 52......$6.50
406 pages, 6 by 9 ins., cloth. A highly technical treatment of war-
time and post-war development in microwaves.

RADIO COMMUNICATION

Mobile Radio Handbook—by M. B. Sleeper. No. 54....$2.00
185 pages, 8% by 11% ins., paper. Invaluable references for all
concerned with mobile radio and point-to-point communications.

AUDIO REPRODUCTION

Pianos, Pianists, and Somcs—by G. A. Briggs. No. 55..82.50
192 pages, 5% by 8% ins., cloth. The evolution and construction.
touch. tuning. and toning of pianes. Of interest to music lovers.
Sat. Rev. Book of Recorded Music & Sound Reproduction—
by E. T. Canby, C. G. Burke, & I. Kolodin. No.98........ $4.50
320 pages, 6% by 9% ins, cloth. Complete analyses on all phases
of the high-fidelity field. Includes equipment reports.

Sound Recording—by Frayne and Wolfe. No. 53........ $9.50
686 pages, illus., 6 by 9%, ins., cloth. For designer, engineér, and
technician, covers basic problems in recording and reproducing.
Loudspeakers—by G. 4. Briggs. No. 56...................... $1.25
88 pages, 5 by 8 ins., paper. A thorough yet concise account of
the “why” and “how” of good reproduction in simple language.
Make Music Live — By Greene, Radcliffe, and Scharff.
$4.50

256 pages, 6% by 10% ins., cloth. A practical guide for planning,
assembling. and installing high-fidelity home music systems.

INSTRUMENTS

Modern Oscilloscope—by J. 4. Ruiter, Jr. No. 58 ...... $6.00
326 pages, 5% by 9 ins, cloth. A description of equipment and
operational methods for engineers, servicemen, and teachers.
Vacuum-Tube Voltmeters—by John F. Rider. No. 59 $4.50
432 pages, 5% by 8% ins., cloth. Only source book devoted exclu-
sively to this subject. For engineers, technicians, and teachers.
Encyclopedia on Oscilloscope—by J. F. Rider. No. 60 $9.00
992 pages, 8% by 11 ins,, cloth. Truly encyclopedic in coverage.
this book shows, in detail, efficient use of the scope.

ACOUSTICS

Acoustic Measurements—by Leo L. Beranek. No. 61... $7.00

914 pages, 5% by 8% ins, cloth. Discusses techniques. apparatus.

and theory of acoustic measurements for technicians.

Acoustic Design in Architecture—by Knudsen & Harris.
No. 62................ $7 50

457 pages, 6% by 8% ins,, cloth. For engineers and students, a dis-

cussion of principles, procedures, and specific applications.

Acoustic Design Charts—-by Frank Massa. No. 63........ $4.00

228 pages, 6 by 9 ins., cloth. Quick, handy reference for those inter-

ested in design or construction of electro-acoustic apparatus.

REFERENCE BOOKS

The Radio Handbook—Edited by R. L. Dawley. No. 64..$6.00
726 pages, 6% by 9% ins., cloth. Detailed constructional informa-
tion on a wealth of radio communication equipment; all new.
Broadcast Operators Handbook—by H.E.Ennes. No.65..$5.40
265 pages, 5% by 8% ins. cloth. A complete guide to operating
and maintenance practice for broadcasters and technicians.

Data for Radio Engineers—Federal T. & R. No. 66.....$3.75
675 pages, 5% by 8% ins., cloth. Revised edition of this compre-
hensive reference giving data on all phases of radio engineering.
Radio Eng. Handbook—by Keith Henney. No. 67...... $10.00
1,197 pages, 6 by 9 ins., cloth. The 4th edition contains the latest
revisions on all material pertaining to electronics and radio.
Electrical Eng. Handbook, Vol. 2—Pender. No. 68 ..... $8.50
1,564 pages, 6% by 8% ins.. cloth. Covers field of communications,
including facsimile, FM, TV, and latest pulse techniques.

Radio Engineers Handbook—Terman. No. 69...
1,019 pages, 6 by 9 ins., cloth. A wealth of technical
specially selected for application toward practical radio problems.
Microphones—by Engineering Staff, BBC. No. 73........ $3.25
114 pages, 5% by 8% ins,, cloth. Covers the theory, design, and
characteristics of all standard microphone types.

MISCELLANEOUS

Radio and TV Almanac—by O. E. Dunlap. No. 71..... $4.00
211 pages, 5% by 8 ins., cloth. A chronological record of facts.
dates, and people important in the history of radio and television.
Short-Wave Radiation Phenomena—Hund. No. 72....$20.00
1,382 pages, 6 by 9% ins., cloth, two volumes, not sold separately.
A comprehensive treatment of propagation theory and applications.

Book List Department, RADIO COMMUNICATION, Great Barrington, Mass.
1 enclose $ ... for which pleass send me the books indicated
by circled numbers below. (No. C.0.D.’s, plsase.)
40 41 42 43 44 45 47 48 49 50 51
52 53 54 55 56 58 59 60 61 62 63
64 65 66 67 68 69 70 71 72 73 98
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PATTERN FOR TV PROFIT
(Continued from page 16)

contemplated for the frequency band in-
volved, or that information was not
available.

There is a trend toward the provi-
sion of standby transmitters for emer-
gency use. As the card rate of a station
increases, even short-time outages be-
come extremely expensive. Many sta-
tiens now have night card rates of well
over $1,000 per hour, some over $3,000
per hour. It can be seen that a serious
breakdown for such a station would be
very costly, and that a low-power stand-
by transmitter might very well pay for
itself in a short time.

Next month, antennas and transmis-
sion lines will be discussed.

New FCC Applications

Y]

This listing, provided as a regular monthly fea-
ture, is made pomble by rg cooperarion of
the Federal C ach
listing shows the name and address of fhe
applicant. [f the transmitter is to be located in
a different city, the name of the city appears
on the second, indented line. The number and
type of facilities are shown, with the operating
power, frequencies, and the make of equipment
for which applications have been flled. These
may, of course, be changed before licenses are
issued. Explanation of the code letters used in
this listing appears below.

WEEKLY REPORTS
For the benefit of those who want to receive
this data in advance, RADIO COMMUNICATION
can furnish weekly reports. Requests for In-
formation on this service, and questions concern-
ing these listings should be addressed to the
Registry Editor.

CODE LETTERS
The following. fetters indicate the type of facili-
ties for which applications have been flled.
Unless indicated otherwise, FM operation Is to

be employed:
a AM operation q Control station
b Base station r Repeater or relay
m Moblle unit s Fixed
mm Marlne Mobile t Temporary
p Portable unit u Operatlonail

w Watts

Make of equipment is indicated by one of these
letters:

AA Aircraft Radlo
Q tialllicraﬁen

M Motorola
N Gen. Railway Signal

This list includes applications for ’
point-to-point, control, and relay com-
munication facilities filed with the FCC
from July 21 to August 15, 1952

AERONAUTICAL & FIXED
Alaska A stics & C

121 Juneau Alaska
East Point Alaska 1b 50w 2.474, 2.512, 5.622,

5.652 X

Port Graham Alaska 1b 30w 2.632, 2.986, 3.190,
3.202, 3.265, 5.622, 5.652 H

Tyonke Alaska 1b 15w 7 channels as above X
Nikolskl Alaska 1b 15w 7 chennels as above X
Perryville Alaska 1b 20w 7 channels as asbove A
Akutan Alaska 1b 75w 7 channels as above A

36

Comm Box

NN Ntl. Aero. Corp.

BB Northern Radio O Farnsworth

C Comco P Phileo
Doolittle Q Collins
W. Coast Electronics R RCA
Federal Tel. & Radio S Railway R. & S.
General Electric SS Sonar
T Bendix

Comm Equipment U Western Electric
Kear W Westinghouse
Link WW Wilcox

D
E
F
G
H Harvey
J
K
L
Y Budleman X Miscellaneous

Belkofski Alaska 1b 30w 7 channels as above R
Trans-Pacific Air Lines Ltd Box 2133 Hoenolulu TH
Im 50w 129.1, 129.3 WW

Morrison Knudsen Co Box 320 Anchorage Alaska
1s 100w 2.986, 3.190, 5.137, 5.167, 5.622, 5.652

NN
Aeronautical Radio Inc 1523 L St NW Washington
DC 1m 100w 1.134, 1.136, 1.233, 1.342, 1.505,
1.631, 1.663, 1.836, 2.976, 3.127, 3.432, 3.485,
3.54?, 5.577, 5.612, 6.557, 8.220, 8.523, 8.700,
.84

Fork Mountain Va 2b 50w 131.9 L

Queens County Aupon NY lb 250w 131.9 Ww

Watertown N Y 1b 9.9w 129

Yreka Calif 'Ib 10w 1307 X

Fork Mountain Va 2us ,15w 6.705 M

Poplar Heights Va 1us .15w 6.585 M
Cordova Airlines Inc Cordova Alaska

Gulkana Alaska 1b 250w 2.922, 5.622, 5.652 X
Howard Chester Hayes Box 856 Juneau Alaska

1s 15w 2.474, 2.632, 2.512, 3.190, 5.622, 5.652 —

AIRDROME CONTROL
Robert L Tanner Port Lavaca Tex 1b 15w .278 G

FLIGHT TEST
Bell Aircraft Corp Helicopter Div Box 482
Fort Worth Tex 20m 15w 123.10 X

FLYING SCHOOL

Gibbons Aircraft Inc Rte 2 Box 368 Tyler Tex
2m 4w 123.1 NN

AERO MOBILE UTILITY

Northwest Precote Inc 7343 E Marginnl Way
Seattle Wash 1m 9w 121.9
City Phila Int’l Airport Phlladelphxa 42 Pa
m 5w 1219 C
City of Omaha Municipal Airport Omaha Neb
10m 4w 1219 C

AIRDROME ADVISORY

Walter E Nix Marietta Ga 1b 4w 122.8 NN
Marshall Flying Serv Marshall Minn 1b 4w 122.8 NN
Shelton Flying Serv Cairo 1l 1b_4w 122.8 NN
Robert L Tanner Jr Port Lavaca Tex 1b 10w 122.8 T
Clarence M Miller Valentine Neb 1b -w 122.8 NN
Aeronautical Radio Inc 1523 L St NW Washlngmn DC

Raleigh County Airport W Va 1b 100w .266 X
Springfield Airport Auth Capitol Airport

Springfield I 1m 4w 122.80 NN
City of Mt Pleasant Mich 1b 2w 122.8 X
Benson Airport Rte 8 White Bear Lake Minn

Bald Eagle Lake Community Minn 1b 10w 1228 T
Cantrell Aero Serv Conway Ark 1b 15w 122.7, 122.8

X
Clarence F Sylveste.r Goshen Ind 1b 4w 122.8 NN
ontinued on page 38)
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NARROW BAND UNITS
Continued from page 33)

duce the deviation of the wide-band
transmitter slightly, in order to avoid
swinging into the pass-band of the nar-
row-band system 20 kc. off its channel
frequency. As has been pointed out, a
compromise value of 8 to 12 kc. would
have no noticeable effect on the opera-
tion of the existing system, and would
materially reduce or eliminate any inter-
ference to thé narrow-band system.

The procedure outlined above may
possibly be an over-simplification of the
problem, but it does point out a way of
obtaining relief from the present conges-
tion, provided that the FCC will agree
to permitting frequency assignments be-
tween channels at the discretion of the
individual Frequency Chairmen.

If this cannot be carried out, all users
must expect more and more co-channel
operation on the present frequencies.
New users of radio cannot reasonably be
denied facilities, and they must have
frequencies upon which to operate. Un-
less new frequencies become available, it
will be necessary to put more and more
systems on the same channels in the
same areas.

SPCT NEWS NOTES
(Continued from page 11)

ture and Television Engineers. This an-
nual award is for technical contributions
to the television art.

Film Shows Microwave Progress:

A 20-minute, 16-mm. color film with
sound has been made by Federal Tele-
phone & Radio Corporation to show how
microwave communication is being used
by various types of industries. The film
is highly informative for those interested
in microwave applications. It can be
borrowed without charge by company of-
ficials or organizational groups, upon ap-
plication to Crump Smith, 100 Kings-
land Road, Clifton, N. J.

Dr. Harold S. Osborne:

Chief engineer of AT & T has retired
after 42 years with the Bell System. He
will be succeeded by H. I. Romnes, who
has been director of the long lines depart-
ment since 1950.

Reliability of Microwave Systems:

Report on the performance of Western
Union’s five 2-way microwave systems—
two between New York and Philadelphia
and one each connecting New York,
Washington, and Pittsburgh as a triangle
—shows outages in per cent of total time
reduced from 2.17% in 1949 to 1.5% in
1951. In that period, klystron failures
were cut from .25 to .13%.

MONIT=RADI(
OW COST MONITORS

pay off in

FWA/W

POLICE

~ "AIRCRAFT

epartment which has
tion shown with
ronie Equip-

Use of additional listening posts will prove
as effective as they have for Fire Chief
Van Zile of Barnard, New York who writes:

“Speed in mobilizing a volunteer fire depart-
ment determines the efficiency of that depart-
ment. Today, thanks to radio and your PR 9
radio receivers, we are able to alert our entire
personnel, informing them of the exact loca-
tion of the alarm, and in most cases a number
of firemen are at the scene, waiting for the
apparatus.

“Our installation is very simple, consisting
of a base station, three mobile units installed
on the apparatus, and eighty PR 9 receivers
located in the homes of the volunteers.”
“The PR 9 receiver was selected for our
department after several months of exhaustive
testing of various makes, and I would highly
recommend them to any department about to
start on a similar program.”

MODEL PR 9 for 152-174 MC Band

RADIO APPARATUS CORP.

55 N. NEW JERSEY ST.* INDIANAPOLIS 4
PHONE: ATLANTIC 1624

AOVERTISING
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RCA-829B. One of the most powerful
types for its size In 2-way radie

QUICK DELIVERY is traditional with your local RCA
Tube Distributor. He knows the basic importance of keep-
ing 2-way operations on the air—is ready to meet your tube
requirements promptly.

There’s an RCA Tube Distributor located just around
the corner from your maintenance shop. Call him up and
name your needs. He handles the finest line of transmitting
and receiving types ever made . . . RCA!

RADIO CORPORATION of AMERICA

NEW APPLICATIONS
(Continued from page 36)

Savery Lewis Stuckey Ruston la 1b 4w 122.8 NN
Delfor Bowman Wray Colo 1b 4w 122.8 NN
Alan M Seaife Ligonier Pa 1b 4w 122.8 NN
Flight Line Inc Lincoln Nebr 1b 3w 122.8 NN
Sarasota Manatee County lJoint Airport Authority

Sarasota Fla

Sarasota-Bradenton Airport Fla 1b -w 122.8 NN
Riverside Flight Academy Riverside Calif

b 10w 122.8 X
Smith Flying Serv Forty-Fort Pa 1b 4w 122.8 NN
Cafg Eenrral Airways Cape Girardeau Mo

W g

Joseph H Bower Berwick Pa 1b 4w 122.8 NN

CIVIL AIR PA'I'RO'I.

CAP Ore Wing Int'l Airport Portland Ore
Newberg Ore 1b 75w 2.374, 4.507, 4.585 X

CAP Ark Wing Adams Field Littie Rock Ark
Conway Ark 1b 75w 4.507, 4.585 A; 1b 50w
148.14 X; 1b 1w 5.500 X; 10 m 50w 148.14 X;
2m 50w 4.507, 4.585 R; 10m 1w 5.500 X

CAP Congressional Sqdn 4561 Cathedral av NW
Washington D C
Rockville Md 1b .8w 122.8 —

CAP Hdqtrs Kans Wing 434 Maple Wichita Kans
Pratt Kans 1b 2.374, 4.507, 4.585 R; 1b '|5w;
10m 15w 148.14 TX; 15m 15w 4.507, 4.585 X

CAP Llouisville Sadn 2 Louisville Ky 1b 75w; 1b
50\45 16m 50w; 2m 10w; 3m 25w; 3s 50w 4.325,

4.585 X
CAP Nevada Wlng Fallon Nev 1b 75w 4.507, 4.585,
148.14; 1w 5.500 T 3m 45w 4.507, 4.585;
15w MB 14 Iw 5500 T
CAP Mich Wing 84 S La Vista Blvd
Battle Creek Mich
Marshall Mich 1b 8.2w 148.14 X
CAP Ark Wing Paraaould Ark 1s 75w 4.507, 4.585 X
CAP Texas Wing Dallas Tex 1b 40w; 24m 40w
2.374, 4.507, 4.585 X
CAP Cortland Sqdn Binghamton Grﬂ NY Wing
% Lt J H Knobel 32 Cayuga St Homer N Y
Cortland N Y 3b 40w 2.374, 4.507, 4.585 U: 5m
bw 4.507, 5.500. 4.585 R; b Tw; 4m 1w 5.500 M
CAP Wausau Flight Wisc Wing Wausau Wisc 3b
10w; Tm 10w 148.1; 1b Tw: 4m 1w 5.500; 1b
75w 2.374, 4.507; 1m 75w 4.585 X

POLICE
City of Los Angeles Calif 1b 10w 954.4; 1b 10w
955.4; 1b 10w 959.4 R
Marshall County Sheriff Marysville Kans
1b 140w; 10m 85w 39.58 M
Town of Covington Va ém 60w 39.5 M
Town of McCardless Pa Allison Park Pa
Im 120w 39.38 M
City of Rome N Y City Hall 10m 10w 15501 M
Town of Harvard Mass 2m 30w 37.1 LM
Village of Merrionette Pk 11444 S Albany
Chicago 43 1ll 2m 30w 155.19 M
Village of Rockton Il 503 E Franklin
1b 20w; 2m 20w 155.25 M
City of Springfield [Il 601 Sangamon Ave
1b 150w 42.50 M

Cl'y of Oak Park Mlch 13600 Oak Pk Blvd
1b 30w; 10m 30w 155.01

Archer County Sheriff Archer City Tex
3m 150w 42,90 G

BolroaofaMAdland Pk N J 1b 120w; 3m 6éw; 4m 2w

Delaware County Sherlﬁ Manchester la
1b 120w 37.
Hamphnll Counfy Shenﬁ Canadian Tex
-m 150w 37.18 G
Twp of Troy 60 Walles Rd Birmingham Mich
1b 50w 155.37, 155.73 G
Bo{g og E Sfroudsburg Pa 1b 120w; -m 120w
Vermillion Countv Sherlﬁ New Port Ind
1b 80w; -m 80w 155.13, 155.37 G
Boone County Sheriff Lebanon Ind
-m 80w 154.89, 155,13 G
State of Ark Box 1189 Little Rock Ark
Ir 60w 15579 M
Damels County Sheriff Scobey Mont
1b 500w; 5m 75w; 2m 3w 39.82 M
City of Cornelius Ore 1b 60w 155.01 F
Town of Portsmouth R | 1m 60w 39.78 M
Fairfield County Sheriff Winnsboro S C
1b 120w; 15m 120w 45.54 M
Town of Belchertown Mass
30w; 3m 30w 158.79 M
City of Alma Ga 1b 25w; 8m 25w 155 3] G
State of Kans 100 Van Buren Topeka K.
Mankato Kans 1b 120w 4498 Ir 120w 75 98 G
Linn Kans 1r 120w 7598 G
Cltlyssof Lebanon Ore Jb 120w; 10m 60w; 2m 2w
Village of Babylon N Y 1b 120w; 10m 60w 45.58 R
Orange County Sheriff Orlando Fla 1m 2w 2455
Speedmeter
Hamilton Counfy Sherlﬁ Aurora Neb
1b : 5m 30w 39.90
Vllla?se of Greenﬁeld Ohio 1b. 140w; 4m 40w

Town cf New Castle Chappaqm NY
1b 120w; 13m 60w 39.0 M
F:IIm%reMCounfy Geneva Nebr 1b 60w; 5m 30w

KLECTRON TUBES HARRISON, N. J, Sheridan County Plentywood Mont
! (Continued on page 41)
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Measurements Corporation
MODEL 78

STANDARD SIGNAL
GENERATORS

FREQUENCY RANGE: Choice of two
bands; frequency ratio of each band
1.8 to 1 within range of 10 Mc. to 250
Mc. Speclal single band instruments
also available up to 420 Mc,

OUTPUT VOLTAGE: Continvously vari-
able from 1 to 100,000 microvolts.

MODULATION: AM, fixed at 30%.

POWER SUPPLY: 117 v., 50/60 cycles.

MEASUREMENTS
CORPORATION

BOONTON 6 NEW JERSEY

ARRISON HAS IT/

Brand New
STEEL TOWERS

20-30-40-50 Feet

Self-Supporting...Unguyed
Stronger . . . 3 Post Design

IN STOCK at
SLASHED PRICES!

These sturdy, heavy gauge towers actually
cost you less than “direct-from-factory”
lightweight 4 post towers. You save $$$...
but, you must act soon!

Supply Limited ® Ask for Details Now!

o LESS “‘OUT-TIME”

When you depend upon Harrison's tremendous
stock of top quality operating supplies and re-
pair parts — plus our fast, fast ...

4 HOUR RUSH SERVICE!

**Since 1925'° — Distributors of all
Leading Electronic Parts and Equipment

PHONE BArclay 7-7777

JARRISON

R
*®|S @ RADIO CORP

225 GREENWICH STREET
NEW YORK 7, N.Y.

TV broadcasters!

HERE IS AN OSCILLOSCOPE WITH THE NECESSARY FEATURES
FOR PROPER MAINTENANCE AND ADJUSTMENT OF TV
TRANSMITTING AND STUDIO EQUIPMENT
5”7 flat faced CRT with

4kv accelerating poten-
tial.

7 step constant imped-
ance vertical input atten-
vator,

llluminated centimeter ac-de¢ switch.

scribed graticule — light
filler — extra graticule
scribed for modulatio
measurement included,

Vertical gain control.

11 position input selector.

| Square wave amplitude

calibrator — zero to 50v

in seven ranges — 3%

occuracy — duly cycle

variable fram 1% to
99%.

3 turn horizontal position
control,

Grouped CRT conirols —
focus, intensity, and as-_|
tigmatism.

Time mark generator —
for timing sync pulses.

Field selector switch —
permits switching to eith-
er field of the frame.

Calibrated sweep fime__ | —
dials.

3x and 10x sweep mag-
nifier. Permits detailed
examination of equaliz-™ |
ing and sync pulses, 5

Sweep delay—zero to 25
milliseconds on all sweep
speeds.

10 position trigger selec-
tor — buill-in sync sep-
arator.

7 position sweep time
selector,

60 cycle sweep phase
control.

60 cycle sweep ampli-
tude control.

The TEKTRONIX Type 524-D is a precision laboratory oscilloscope with
many specialized television features. A completely new sweep mag-
nifier expands the image to left and right of center, to either 3 times or
10 times normal width—provides you with a minutely detailed
display of sync and equalizing pulses. The variable sweep delay
circuit provides a zero t6 25 millisecond delay. Delayed sweeps, trig-
gered by any line sync pulse throughout the picture, are available
through the entire sweep range of 0.01 sec/cm to 0.1 usec/cm. Field
selector lets you switch from one field of the frame to the other at will.

Sweep Range
0.01 sec/cm to 0.1 psec/cm
continvously variable, accurate
within 5% of full scale

Vertical Sensitivity
dcto 10 mec — 0.15v/cm
2 cpsto 10 mc — 0.015 v/cm

Transient Response
Risetime — 0.04 psec

Internal Time Mark Generator
Modulates trace brightness, pips
spaced 1 psec, 0.1 psec, 0.05 psec,

Signal Delay or 200 pips per television line

0.25 psec

Regulation
Vertical Deflection All dc voltages electronically
More than 6 cm undistorted regulated

TEKTRONIX TYPE 524-D TELEVISION OSCILLOSCOPE
i $1180 f.0.b. Portland, Oregon

# TEKTRONIX, Inc.

P. O. Box 831)J, Portland 7, Oregon Cable: TEKTRONIX
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Tho Finest
ELECTRICAL
CONNECTOR

MONEY CAN

LOW MAINTENANCE BECAUSE
IT PERMITS SIMPLICITY

When operating conditions demand an electrical
connector that will stand up under the most rugged
requirements, always choose Bendix Scinflex Elec-
trical Connectors. 'the insert material, an exclusive
Bendix development, is one of our contributions to
the electrical connector industry. The dielectric
strength remains well above requirements within
the temperature range of —67°F to +275°F. It makes
possible a design increasing resistance to flashover
and creepage. It withstands maximum conditions
of current and voltage without breakdown. But
that is only part of the story. It’s also the reason
why they are vibration-proof and moisture-proof.
So, naturally, it pays to specify Bendix Scinflex
Connectors and get this extra protection. Our sales
department will be glad to furnish complete infor-
mation on request.

© Moisture-Proof ¢ Radio Quiet ¢ Single Piece Inseris o Vibration-Proof ¢
Light Weight ¢ High Insulation Resi: o High Resi to Fuels
and Oils ¢ Fungus R o Easy A bly and Di bly o
Fewer Parts than any other Connector ¢ No additional solder required.

BENDIX SCINFLEX

ELECTRICAL CONNECTORS
SCINTILLA MAGNETO DIVISION of %

Export Sales: Bendix International Division, 72 Fifth Avenus, New York 11, N. Y,
FACTORY BRANCH OFFICES: 118 E. P Ave., bank, Calif. ® h
Bidg., 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Bldg., 176 W. Wisconsin
Avenve, Milwaukee, Wisconsin ® 582 Market Streel, San Francisco 4, California

40

Having Trouble?

Do you find your copies of

RADIO COMMUNICATION

have disappeared just when

you want to refer to them?

E are told that two to five
people read each issue of RADIO COM-
MUNICATION. Which means that
each subscriber’s copy is shared by one
to four other people.

We are also told that a disturbingly
large number of sharers are not conscien-
tious returners. In fact, a considerable
part of our orders for back issues comes
from subscribers who, on checking their
files, find that copies have mysteriously
disappeared.

If you are having that kind of trouble,
we suggest that you take steps to correct
this situation by dropping a hint, in your
most diplomatic manner, that the cou-
pon below, together with a check for
three dollars or six dollars, as the case
may be, will eliminate the necessity for
borrowing copies of RADIO COM-
MUNICATION.

Or if—perish the thought—you should
be one who shares another’s copies, may
we suggest that you have a subscription
of your own, so that you won’t have to
worry any more about the copies you
mean to return but haven't, or that you
want to keep for your own use. Here’s
the coupon:

RADIO COMMUNICATION MAGAZINE
The Publishing House, Great Barrington, Mass.

Please enter my subscription for which | enclose: O $6.00
for 3 years (36 issues) [ $3.00 for 1 year (12 issues)

Add $1.00 per year in foreign countries

FM-TV, the JournaL of Rapio CoMMUNICATION
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NEW APPLICATIONS

(Continued from page 38)

1b 80w; 5m 75w; 2m 3w 39.82 M
City of San Marcos Tex 1b B0w; 6m 30w 155.13 M
Boro of Moonachie N J 13 Broad st 1m 80w 37.1 L
City cf Willamina Ore 1b 125w; 4m 54w; 4m 125w

39.18 G
City of Evansdale la 1b 21w; 2m 21w 15525 M
Caln Twp Thomndale Pa 3m 105.6w 155.13 G
Cass County Plattsmouth Neb 1b 60w 39.90 M
Village of Annawan Il Im 30w 154.89 M
Village of Crete Il 1b 30w; 4m 30w 155.19 M
Minn State Police 1279 Univ Av St Paul 4 Minn
Nr Rochester Minn 1b 30w 159.21 M
Nr Aima Wis 1b 30w 155.91 M; 1b -w -G
TJown of Maiden N C 3m 20w 45.5 M
Nash County Nashville N C ib 120w; 15m &0w;
6m 1w 39.42 M
Morton Coumy Richfield Kans 1b 40w; 5m 80w
39.58
Elkhan Kans 1b 140w; 5m 80w 39.58 M
Rolla Kans 1b 40w; 5m 80w 39.58 M
Merced County Merced Calif 1q 60w 72.7 M
Mariposa Calif 1r 60w 755 M
Rapids Parish Alexandria La 5m 3w 395 M
Police Dept So Holland il 2m 27w 3
City of Hartwell Ga 5m 24.8w; 1b 243 156 03 R
City of Levelland Tex 3m 120w 37.18 M
N M State Police Box 919 Santa Fe N M
2w 2455 speedmeter
Cnry u(f) Coquille Ore 1b 120w; 10m 60w; 2m 2w
155

Town of Mernmac Mass 1b 60w; 10m 30w 39.82 M
Ind State Police Stout Field indianapolis Ind
South Bend Ind 1b 500w 42.42 M

Roseland Fire Dept Santa Rosa Calif
1b 120w; 6m 20w 154.31 M
Simsbury Fire Dist Simsbury Conn 1b &0w; 12m
30w; 2m Iw 33.94 M
Berkey Fire Dept Berkey Ohio 3m 75w 33.74 G
Fire Dept 422 LaSalle Ottawa Ili
1b 30w; 6m 12w 154.19 M
Fire Deot 93 Belmont Av Jersey City N J
1b 120w 166.25 M
City of Winchester Va 1b 119w: 15m 59.5w 154.37 R
Boro of Latrobe Pa 1b 120w; 10m 120w 33.7 G
City of Springfield Ore 1b 120w; 2m é0w; 8m 30w;
2m 2w 154.43 M
Fire Headquarters Reno Nev 1b 500w; 6m 75w; 15m
28w: 4m 3w 46.06 M
Fire Headquarters Gatena Kans 1b 60w; -m 60w
154.37 M
Town of Eliot Me 1b 30w; Sm 30w 154.19 L
Grays Lake Vol Fire Dept Grays Lake Il
1b 120w; Im 20w 154.31 M

FORESTRY
Washington Forest Fire Assn 949 Henry Bldg
Seattle Wash 1m 10w 31.18, 31.34, 31.46 X
Ark Resources Dev Comm Little Rock Ark
1b 75w 31.58, 31.7, 31.82, 31.94 L
State of Calif Sacramento Calif 1b 30w 159.27,
159.33, 159.39, 159.45 R
Ala Dept of Conservation 607 Monroe St
Montgomery Ala
George County Miss 1b 30w 159.45 M
Clarke County Miss 1b 30w 159.45 M
Md Dept of Forests & Parks Annapolis Md
Nr Northeast Md 1b 75w 31.34 M
State Dept of Forestry Box 811 Waycross Ga
Evans Ga 1b 30w 159.39 M
State Div of Forestry Chillicothe Ohio
Nr Londonderry Ohio 1b 75w 31.34, 31.46 X
Nr Vernon Ohio 2b as above
Nr Taylorsville Ohio 1b as above
Nr Buena Vista Ohio 1b as above
Nr Friendship Ohio 2b as above
Nr Loudonviﬁe Ohio 1b as above
Nr Lecta Ohio 1b as above
Nr Linnville Ohio 1b as above
Ore State Dept of Forestry 2600 State St Salem Ore
Nr Klamath Falls Ore 1b 100w 30.94, 2.236 X;
1 usr 60w 159.39; 1 usq 0w 170.57 M

HIGHWAY MAINTENANCE
State of W Va Box 410 Buckhannon W Va
Mercer C Princeton W Va -r 120w 72.54 G

SPECIAL EMERGENCY
Clyde D Lyle Waukesa Wis
1b &0w; 1m 30w 47.66 M
Dr A L Blalock Sylvania Ga 1b 30w; 2m 30w 47.5 M
R C Schnelle Minster Ohio
1b 25w; 2m 25w 47.46 M
Drs W F Eligen & L W Klein lvanhoe Minn
1b 120w; -m 120w 159.75 M
Weedon Vet Clinic Main St Waxahachie Tex
1b 120w; -m 120w 47.50 M
Nash Cnty Bd of Education Nashville N C
-m 120w 47.62 M
F D Custer 2nd & Omar Oakland Md
-m 120w 47.62 M
Amer Ambulance & Oxygen Serv 1259 E North Av
Baltimore Md 1b 120w; -m 60w 47.54 M
B J Thompson Rte 2 Sydney Ohio
1b 60w; -m 60w 47.46 M
W B Prendergast Somnghum n
1b 60w; -m 30w 47.58 M
§ W Underwood Box 464 Wapato Wash
Yakama County Wash -m 30w 47.4

They earn their leadership

every day, in the laboratory

and in the field!

C-D transmitting capacitors and Faradon*

capacitors manufactured

exclusively by Cornell-Dubilier, available through all Authorized C-D

Distributors.

Write for Catalog to:

Dept. TV 42, Cornell-Dubilier

Electric Corp., South Plainfield, N. J.

11910-1952
SUBSIDIARY

GorneLL DusiLiew

CAPACITORS

Plants in South Plainfield, N. J.; New Bedford, Worcester, and Combridge, Mass.; Providence, R. 1.
Indionapolis, Ind.; Fuquoy Springs, N. C.; ond subsidiory, The Radiart Corp., Clevelond, Ohio

Dr Cecil J Spears Enﬁeld N C 1b 60w 47.66;
Im 30w 47.60 M
Lowell W Henchman Glenwood Ind
1b 124w; 2m 62w 33.02 G
M J Powell MD Bedminster N J
1b 120w; 2m 60w 47.54 G
Wm Lukens Hillsboro Ohio 1b 80w; 3m 80w 47.46 M
Long, Johnson & Fisher Funeral Home
Charleston W Va 1b 9w; 4m 9w 3.190 X
Horace N Davis DVM Lexington Ky
1b 120w; 3m 120w 47.58 M
Dr Marvin M Prentice New Plymouth ldaho
1b 124w; 2m 124w 47.58 G
Dr Harry R Munro Zeeland Mich
1b 50w; 1m 50w 47.54 G
Dr Robt L Prior Prosser Wash
1b 30w; 6m 30w 47.5
Paul E Neff Sheboygan Wis Ib 80w; Im 30w 47.54 M

John gN]’homus Antigo Wis 1b 120w; Tm 80w
Elgln S Scobell Wausav Wis
1b 120w; Im 80w 47.66 M

1b 20w; Im 20w

Merrill Ranck Prospect Ohio
47.66 M
Richwood Ohio 1b 20w: 1m 20w 47.66 M
Dr E L Stearly Phoenixville Pa
1b 120w; 2m 60w 47.46 M
Byrd & Bullington Vets Fayetteville Tenn

September, 1952—formerly FM, and FM Ravio-ErrcTrRONICS
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1b 120w; 4m 120w 47.5 M

STATE GUARD
Texas State Guard Box 613 Refugio Tex
Dallas Tex 1b 50w; 1b 132w 2.726 X

POWER UTILITY
Conn Power Co 266 Pearl St Hur"ovd Conn
Torrington Conn 1b 120w 4!
Northern States Power Co 15 S 5'h aneapolls Minn
Stillwater Minn 1b 70w 37.82
Aberdeen-Sprmgﬁeld Canal Co Aberdeen Idaho
1b 140w; 3m 30w, 10m 80w 47.86 M
West Penn Power Co Box 1736 Pmsburg Pa
Bellefonte Pa 1b 50w 47.9 L
Puget Sound Pr & Lt Co 860 Stuart Bldg Seattle 1
Burlington Wash 1b 120w 153.41
Puyatlup Wash 1b 120w 153.41 M
Port Townsend Wash 1b 120w 153.41 M
Nr Electron Wash 1b 120w 153.41 M
Snoqualmie Falls Wash 1b 120w; 50m 120w; 50m
75w 153.41 M; 6p 60w 153.4]1 L
Tex Gas Util Inc Box 1092 Del Rio Tex
3b 500w: 15m 500w 48.50 R
Uvalde County Tex 2 us 150w 75.74 R
New Orleans Pub Serv 317 Baronne St

(Continued on page 43)
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RADIO
'ENGINEERING
LABS., Inc.

PIONEERS IN THE CORRECT USE OF
ARMSTRONG FREQUENCY MODULATION

50-WATT FM REMOTE PICKUP LINK
Now in Greater Demand Than Ever

Newspaper publishers know that faster news.reporting
is one of the most effective means of building circulation,
and of gaining advantage over competitors.

Radio station WWHG in Hornell, New York, is using the
same technique on special events broadcasting, and with
great success.

Particularly now, with the stepped-up interest in news
reports, listeners want to hear things while they are
hoppening. The REL model 695 remote FM pickup link
makes possible the realism of on-the-spot programs, and
without the expense of wire lines. This listener service
cannot be approached by delayed transmission of recorded
programs.

Whether your particular problem is to add listeners, sim-
plify remote pickups, reduce line charges, or to offer new
services to sponsors, the REL model 695 remote pickup
equipment is a simple, low-cost selution.

It puts out 50 watts of FM for noise-free reception at
your studio or transmitter. WWHG reporfs that it js using
the installation shown here at distances up to 40 and 50
miles. DETAILED SPECS ON REQUEST.

 Engineers and Manufacturers of
Broadcast, Communication, and
Associated Equipment since 1920

'RADIO ENGINEERING
LABORATORIES, Inc.

e

STILIWELL 6-2100 - TELETYPE: N. Y. 4-2816
Street, Long Island City 1, N. Y.

Don’t shed tears over a “dry” joint
— prevent it! Use Ersin MULTI-
CORE Solder, the original 3-core
solder and the only solder in the
world made with non-corrosive,
extra-active Ersin Flux, Wets
metals faster! Eliminates “high-
resistance” joints! Bonds properly
on difficult metals!

World’s Finest
3-Core Solder

Now in one-pound
“Handi-feed” cartons!

ON YOUR JOBBER'S COUNTER

Take

-

70UTOF10 MAJOR POLICE
DEPARTMENTS USE

VOLTAGE OUTPUT

high receiver voltage insures
high system performance

James.“Red Ball” -design results in higher
voltage output, lower “hash” influence
...your assurance of longer life and
increased receiver performance. Try the
JaMEs model designed for your

specific communications - equipment and
you will know why JAMES'is specified
_where “vibrators must not fail?"

See. your Distributor or write
directly for FREE booklet on
"Improving Vibrator Life Through
Good Maintenance.”’

JAMES

VIBRAPOWR

Hiwnkvwn

COMPANY

|

4038 N. Rockwell St - Chicago 18, Il
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NEW APPLICATIONS
(Continued from page 41)

New Orleans La 4b 30w 153.59 M
Mo Pub Serv Co Hou? Bldg Warrensburg Mo
1b_ 70w 37.54 G
Tex Pr & Lt 1506 Jackson Dallas Tex
Denton Tex -b 150w 37.50 G
Ark Pr & Lt Pine Bluff Ark -b 60w; -m 60w 37.54 M
Ls Pr & Lt 142 Delaronde St New Orleans La
Westwego La lus 5w 95.97 W
Kenner La lus 5w 95.97 W
Choctawahatchee EC Inc Box 512 DeFuniak Sprgs Fla
Baker Fla -r 120w 45.79
Texas Gas Util Inc Box 1092 Del Rio Tex
b 150w 48.50 R
Eagle Pass Tex -b 500w 48.50 R
P R Water Resources Auth San Juan P R
Isabella P R -us 30w 153.53 M
Wisc Pr & Lt 122 W Washmg?on Av Madison Wisc
Prairie du Sac Wisc 1b 80w 37.78 M
Ark-Mo Power Co 104 S 5th St Bly‘hevnlle Ark
Poplar Bluff Mo -b 30w 153.71 M
Blytheville Ark -m 30w 153.71 M
City of Provo Utilities Provo Utah
1b 140w; 12m 140w 153.41 M
lowa Pub Serv Co 502 6th St Sioux City la
Stormlake lowa 1b 60w 47.90 M
Cherokee lowa 1b 60w 47.90 M
Carroll lowa 1b 60w 47.90 M
Electric Energy Inc Box 165 Joppa il
6ém 10w 153

m 71
Dallas Pr & Lt Co Dallas Tex
1b 150w; 25m 75w 48.02 M
Power & Light Co 1330 Baltimore Kansas City Mo
Pleasanton Kans 1s 150w; 1s 520w 37.74 M
Pueblo Gas & Fuel Co Pueblo Colo
1b 50w; -m 10w, 35w 158.19 G
Cumberland & Allegheny Gas Co
800 Union Trust Bldg leburgh 19 Pa
Cumberland Md 1b 75w; 25m 10w 153.65 L
Alabama Pr Co 600 N IB St Birmingham Ala
Nr Tallahassee Ala 1su 5w 952.960 W
Tallahassee Ala 1su 5w 950-960 W
Wis-Mich Power Co Appleton Wis
1b 120w; 10m 60w 158.13 G
Intercounty ECA Licking Mo
St James Mo 1b 30w 158.19 M
Cent West Util Co 602 Finance Bldg Kansas City Mo
Bonner Springs Kans 1b 120w; 5m 60w 153.47 M
Town of Easton b 120w; 10m 30w 15341 M
Aberdeen & Springfield Canal Co Aberdeen Idaho
Rose Idaho 1b 140w 47.86
Southeast EC Inc Ekalaka Mont
1b 500w; 10m 120w; 5m 3w 47.94 M
Warren Rural Elec Coop 951 Cemetery Rd
Bowllng Green KL
antown Ky 1b 60w 158.19 M
Kenr y Util Co Burgin Ky 1b 150w 48.3 G
Alabama Gas Corp Watts Bldg Birmingham Ala
Marion Ala 1b 120w 158.25 M
Wisconsin Elec Pr Co 231 W Mich St
Milwaukee 1 Wis
Port Washington Wis 1b 150w 37.7 G
Oak Creek Town Wis 1b 150w 37.7 G
St Francis Wis 1b 150w 37.7 G
Somerstown Wis b 120w 37.54 G
Burlington Wis 1b 120w 37.54 G
Watertown Wis 1b 120w 37.54 G
Wisconsin Nat Gas Co Waukesha Wis
1b 120w; 33m 120w 37.54 G
Penna Elec Co 222 leergood St Johnstown Pa
Oil City Pa_1b 50w 48.46 G
Pacific Gas & Elec Co 245 Murke? San Francisco Calif
Chico Calif Tusq 60w 456.05 L
Paradise Calif 1b 120w 153.65; 1sr 60w 457.55 L
Hayfork Calif 1b 120w 158.25; Jusr 120w 75.70 L
Cottonwood Calif lusq 120w 73.98 L
Oroville Calif 1b 120w 153. 59 L
Colusa Calif 1b 120w 153.59 L
Ewgranf Gap Calif 1b 120w 153.59;
457.55 L
Alta Calif Tusq 60w 456.05 L
Electncal Dm 2 Pinal County Coohdge Ariz
1b 10m 80w 25-50mc
Miss Pr & l.v Co Box 1640 Jackson Miss
Lexington Miss 1b 150w 37.62 K
Yazoo City Miss 1b 150w 37.62 K
Hazelhurst Miss 1b 150w 37.62 K
Greenbelt EC Wellington Tex
Nr Hericho Tex 1b 150w 48.38; 1r 150w 72-76 G
Central Lincoln Peoples Util Dist 204 SE Coast Hway
Newport Oregon
Springfield Ore 1b 50w 37.78 G
Texas Pr & Lt Co 1506 Ju:kson Sf Dallas Tex
Gainesville Tex 1b 150w 3

Tsr 60w

PIPELINE PETROLEUM

Interstate Petroleum Comm 1319 Shell Bldg
Houston Tex 10tb 60w: 1tb 500w 48.58 M

Nat Gas Storage Co of 11l 20 N Wacker Dr Chicago
Nr Herscher (Il 1b 250w; 10m 80w 33.3;
Tus .lw 6.825
Nr Cabery 1 Ius dw 6,705 M

Sinclair Pipeline Co Independence Kans
Brazoria Tex -b 60w; -b 30w 153.17 R
Limestone Tex -m 60w 153,17 M

Union_Oil Co of Calif 617 W 7th Los Angeles Calif
-b 30w; -m Vaw 48.90 M

Hunt Trust Estate Mercannle Bldg Dallas Tex
15m 300w; &b 300w 49.1

Union Sulphur & Oil Corp Sulphur La

(Continued on page 44)

antenna research,
development
facilities

CORPORATION -«

TRANSMISSION LINES FOR AM.-FM-TV-MICROWAVE -«

The 420-acre ANDREW Research
Center, including a mile-long
testing range, is devoted
entirely to antenna research and
development. In addition to the
many Andrew standard models
which have been developed
here, several research and
design problems have been
undertaken on both prime and
sub-contracts. The use of these
facilities can be of material
assistance in the design and
manufacture of systems,
associated equipment or in the
development of custom
antenna equipment.

d The testing range utilizes this
platform and various towers for
antenna field testing. Recently, a
full-scale model of the Empire State
Building’s conical upper section was
built on the platform for testing
television transmitting antennas. The
ANDREW *‘Skew” antenna developed
Jrom the tests is now in use on the

Empire State Building.

d At this large, well
equipped Center, a wide
range of equipment and
set-ups are available, both
indoors and out. Antenna
problems are solved by
antenna specialists—
equipment and experience
cover 50 KCS to 20,000
MCS—these enable
ANDREW to accept @ wide
range of antenna develop-
ment and engineering
responsibilities.

4 The large indoor luboratory has
provisions for handling large equipment
and is equipped with complete machine
shop and metal working fucilities.

Testing is done in the upper portion of the
building where the all-wood construction
and climination of metallic surfaces
permit undistorted operation of the

test set-up.

ANTENNA SPECIALISTS

363 EAST 75TH STREET, CHICAGO 19

ANTENNAS « DIRECTIONAL

ANTENNA EQUIPMENT « ANTENNA TUNING UNITS « TOWER LIGHTING EQUIPMENT
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NEW APPLICATIONS

MOBILE RADIO HANDBOOK e

R
. . . El Paso Nat Gas Cc 1010 Bassett Tower El Paso Tex
Practical Working Data on Mobile and Point-to-Point Systems So el JBT4 M 104 Bort Bidg Dalles Tex
Port Arthur Tex -b 120w 158.31 M
EDITOR: MILTON B. SLEEPER — ASSOCIATES: JEREMIAH COURTNEY, ROY ALLISON Williams Drilling Co Box 763 St Joseph Texas

2tb 70w; 5m 70w 33.34 G

. . . . Penrod Drilling Co Tex Eastern Bldg Shreveport La
PLANNING: How to plan a mobile or point-to-point communications system. This - Shreveport La 1uq 50w 73.5 G
chapter covers the overall problems of power and topography, interference, city Nr Fillmore La lur 50w 75 86 G
ordinances, public liability, operation, maintenance, expansion, and interconnection. United Fuel Gas Co Charleston W Va
. . " 2tb 150w 33.38 G
FREQUENCIES: FCC rules and allocations which became effective in July, 1949
provided for many new services. Complete details are presented on every Iservice Cent Ky Nat Gas Co Charleston W Va

Greenup Ky 1b 80w 33.38 L

in the common carrier, public safety, industrial, and transportation groups. Interstate Oil Pipeline Co Box 1107 Shreveport La
G

I.ICENSES How to apply for a construction permit, hceme, and renewal for a New |beria La 1b 124w 49.10
ions. sys'er:p);' FCC forms, filled out in the correct manner, are A?Iamlg Seaboard Corp Box 215 Falls Church Va
shown. This is of the utmost importance; incorrect forms may cause months of delay. Dublin Md 1b 150w 33.38 G
Phillips Pipeline Co Bartlesville Okla
EQUIPMENT: Three chapters are devoted to the problems of selecting the right Nr Midland Tex 1b 60w 33.3!
equipment for a particular system, specifications on transmitters and receivers Keystone Pipeline Co 260 § Broad Philadelphia Pa
of all makes, selective calling and fleet control and adjacent-channel operation. Mechanicsburg Pa lus 30w 1935 F

Quentin Pa lus 40w 18

Grimville Pa Tus 40w 1965 F

Summit Station Pa 3us 30w 1935; 1us 30w 1965 F
Conewago Twp Pa 4us 30w 1865, 1895 F

ANTENNAS, TOWERS: The problems of planning antenna installations are covered
very thoroughly in two chapters which explain the various special-purpose types of
radiators, and the correct method of erecting a standard guyed, steel antenna tower.

MAINTENANCE: How to keep a communications system at peak performance. Methods York Pa lus 30w 1965 F
and record forms that have been perfected by years of experience are described in g:n::g::sf?wr:u;aa?: 3:)?:51 ;95 F
detail. Proper balance between essential and superfluous maintenance is explalned. Gen Petroleum Co Box 1652 Casper Wyo
OPERATORS' The FCC is becomlng increasingly strict about the observance of Tip Top Wyo 1b 120w; 1tb 120w 47.02 M
rules rel to at communications systems. Official in- Fairchild Aerial Surveys Inc 224 E 11th St
formation is given, with a detailed explanation from FCC Secretary T. J. Slowie. ll-oéssqugzlﬁ’s 115700(33)|(| 2m 110w 1.614, 1.628,
HOW FM WORKS: Advantages of FM over AM, coverage, interference, and static Calif Production Serv 3252 Cherry Av
elimination, and circuit functions are explained pictorially in 83 illustrations. Long Beach Calif 1b 550w 153.35 G
The use of mathematics has thus been avoided in this clear, practical presentation. Castaic Calif 1b 120w 153.35 G
Ventura County Calif 1b 120w;
An elaborately illustrated reference book for tives, i 25m 110w 153.35 G
tions engineers, system supervisors. 190 pages, 834 by 1112 ins. FOREST PRODUCTS
o Crown Zellerbach Corp White Bldg Seattle Wash
$4 uu cl th Bound $2 00 Pa er cnver Postpaid in the U.S. 1b 120w; 30m 60w 49.62 M
. 0 - . p Elsewhere, 25c Postage No Georgia Timberland Co Box 473 Rome Ga

Coosa Ga 1b 500w; 30m 114w 49.42 M

A B . . ° Boise Payette Lumber Co Box 200 Boise Idaho
Published by Radio Communication Magazine 1o Jadw 49,38 Tar Tiow 735; 1ia 110w 7434
SAVINGS BANK BUILDING, GREAT BARRINGTON, MASS. £53m G oo 13 110w 74.34, 74.10; 20m 124w

MacGregor Logging Co 3507 Crescent Dr Boise Idaho
1sq 110w 74.34; 30m 124w 49 38 G
Council idaho 1b 124w 49.38 G

Weyerhauser Timber Co Box 420 Centralia Wash
Nr Issaquah Wash 1b 15w 49.38 X

Dolly Varden Lumber Co Box 728 Arcata Calif
Redwood Creek Calif 1b 50w 1
;lr Berry Summit Calif 1b 50w 153 17; 1rq 35w

3.3
Nr Arcata Calif !m 50w 153.17; 1rq 35w 74.3 G
Scott Lumber Co Bumey Calif lb 120w; 15m &0w;
4m Iw 49.62 M
Keyes Fibre Co Waterville Me 1b 30w; 10m 30w
153.11 M; 1b 30w; 10m 30w 15293 M

SPECIAL INDUSTRIAL

Halliburton Qil Well Cementing Co Duncan Okla
Houston Tex 1b 300w 49.78 G
El Campo Tex 1b 70w 49.74 G
Bay City Tex 1b 70w 49.74 G
Columbus Tex 1b 70w 49.74 G
Conroe Tex 1b 300w 49.74 G
Liberty Tex 1b 70w 49.74 G
Beaumont Tex 1b 300w 49.74 G
Western Cold Storage Co Moses Lake Wash
1b 120w; 10m 30w 154.49 M
Iderado Mining Co Ouray Colo 1b 40w; 5m 40w;

Wy
—rAe 2 A B
KAAR

RADIOPAK

.« JONES

PLUGS & SOCKETS
O\

(
N

S pr2w 438:“50 511 Wesley T te Bld
roves ns esle empie
P Pl 5-306-AB Socket Minneapolis Minn 6m 140w ,152 9 7A N
P-306-CCT — Plug, RSO CRS Southeastern Constr Co Gen Del Fort Knox Ky
Cable Clamp in cap. with Angle Brackets. 1tb 30w; 10m 30w 43.02 M
— Series 300 Small Plugs & Baker & Co Inc 3475 Wash St Boston 30 Mass
. s k f '|00'| U 1b 120w; 10m 60w 49.86 M
M b-I ockets for ses Utsh Mud inc Box 605 Aztec New Mex
Made in 2 to 33 contacts for 45 -b 60w; -m 60w 43. . )
o I e volts, 5 amps, for cap or panel Wagnseé SvongrpgoMHS S Wyoming Av Kingston Pa
H mounting. Higher ratings where Maurer Cattle Co 833 LS E)(ch? Bldg Kansas City Mo
u I01e ep one circuits pe"“i." Al ?lugs fllld Ka!:;ragreeerr (:C<)°|"rx° I'!l;xwz\%‘gomana Cahf
| sockets polarized.  Knife switch San Bernardino Calif 2b 1.3w 152.87 M
socket contacts phosphor bronze, Co’ngrel';oSuppéy C§0.2(2)4 S B2revard Charlotte N C
8 N w; 40m w B
: cadmium plated. Engage both sides DBA Ray < Implement Co 41481 N Thorton st
of flat plug — double contact area. Richmond Va -b 140w; -m 80w 48.00 M
MANUFACTURED BY : Bar type plug contacts hard brass Zellwood Fruit Dist Inc Box 103 Zellwood Fla
KAAR ENGINEERING co “’d’"i.'"“ plated. Body molded Unjlgn7gmg4ipgogslr Co 631 Main Av Passaic N J
‘B bokelite. c Dums G & Wllng Co 914 W Ed h Col
ils i 18. unn Grain illing Co ison Brush Colo
PALO ALTO Get full detmls_ in Catalog ) T i 9 &
' Wri Complete Jones line of Electrical Lone Star Boiler & Welding Co Box 277
CALIFORNIA rite Connecting Devices, Plugs, Sockets, Denverwclllfy Texclb J20w; Tsm IIZOw ;%06 M
g i H i P a ams Co Rm elrose g
catzlllog ' Terminal Strips.  Write today. “Houston Tex 1b 120w; 15m 120w 43.02 M

Freeport Sulphur Co Amer Bank Bldg
New Orleans La 1b 120w 152.87 M
L E Roe Box 420 Stratford Calif b 120w 154.57 L
Coughlin Constr Co 161 Devonshire St Boston Mass
1b 120w; 6m 30w 43.14 M

today!

ﬂ"w,@ Howarn B Jcmr.s Dms:uu

FM-TV, the JournaL of Rapio CommunICcaTION
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Azzarelli Trucking & Excavating Co Kankakee Il
1b 30w; 10m 30w 43.1 M
Sterling Sugars Inc Franklin La
10m w; 4m 60w; 2m 30w 30.62 M
Wright Constr Co Williamston Mich
Lansing Mich 1b 60w; 5m 30w 49.7 M
Modesto Tallow Co Modesto Calif
1b 120w; 10m 60w 49.74 M
Mason W Alger Homestead Fla
1b 120w; Tm 30w 154.57 M
Wapato Evaporating Co Wapato Wash
Tb 120w; 10m 60w 152.93 M
Mojave Desert Agricultural Gypsite Box 935
Palmdale Calif 1b 60w; 4m 60w 43.18 M
Nr Palmdale Calif 1b 60w; 4m 60w 43.18 M
Mojave Calif 1b 60w; 4m 60w 43.18 M
Dow Chemical Co Midland Mich
1b 10w; 40m 10w -M
Newbery Elec Coo? 1038 Venice Blvd
Los Angeles Calif 1tb 60w; 20m 60w 43.02 M
Roncari Constr Co 1001 EIm St Windsor Locks Conn
1b 120w 49.9 M
East Granby Conn Tb 30w; 50m 30w 499 M
Dowell Inc Kennedy Bldg Tulsa Okla
Houma La 1b w; 3tb 70w 43.18 G
Hunkin-Conkey Constr Co 1740 E 12 St
Cleveland Ohio
Babbitt Minn 1b 24w 43.06 R
F Mansfield & Sons Co 610 Quinnipiac
New Haven Conn 1b 120w 30.62 M
Madison Conn 1b 120w 30.62 M
Greenport N Y 1b 120w 30.62 M
So Norwalk Conn 1b 30w; 50m 30w 30.62 M
Nafziger Tillage Serv Coolidge Ariz
1b 120w; 8m 60w 25-50 M
Phillips Packing Co Cambridge Md
1b 120w; 10m 120w 43.06 G
Mid-Continent Supply Co Ft Worth Tex
Abilene Tex 1b 3&)\" 43.14 G
Gainesville Tex_1b 300w 43.14 G
Bowie Tex 1b 70w 43.14 G
Wichita Falls Tex 1b 300w 43.14 M
Ber% Drilling Co Box 1246 Saint Jo Tex
Itb 70w; bm 70w 33.34 G
J L Brock Co Saticoy Calif
1b 60w; 10m 15w 43.1 M
Louis H Dexter Inc Box 230 San Juan P R
1tb 50w 43.18 G
Collins Bros 12 Tallmadge Pl Mechanicsville N Y
Nr Schuyler 1b 120w 152.87 M
Southwest Welding & Mfg Co 3201 W Mission Rd
Alhambra Calif 1tb 120w; 6m 80w; 3p 2w 43.06 M
American Cyanamid Co Willow Isle W Va
1 3 50m 1w 152,99 M
Moore Kelley & Reddish Orange Va
1b 120w 154.49; 10m 60w 15299 M
Red Dot Foods Inc 1435 E Washington Av
Madison Wis
Rhinelander Wis 1b 120w; 10m 80w; 3m 40w;
2m 3w 43.18 M
D W Henning Co Box 111 Salinas Calif
1b 80w; 2m 80w; 2tb 80w 43.06 M
H E Sargent Inc Stillwater Me 1tb 60w 43.06 R
Upland Lemon Growers Assn Upland Calif
1b 80w; 5m 60w 152.93 R .
R S Carlin Inc Snow Shoe Pa 1b 120w; 8m 6&0w;
2m 20w; 2m 1w 43.1 M
Parmer Co Implements Friona Tex
1b 120w; 10m 60w 43.06 M
Int’l Harvester Co Refrigeration Div Hway 41
North Evansville Ind 1tb 12w; 10m 12w 43.02 M

LOW POWER INDUSTRIAL
George S May Co 205 W Wacker Dr Chicago 6 It

Im 5w 154 A

Robt C Crabb 1640 Glorietta Av Glendale Calif
3m 3w 154.47 GA

Robt Finlay 104 Brookside Av Ridgewood N J
Im 3w 154.57 A

Radio Elec Serv Co of Pa 7th & Arch Phila 6 Pa
—m 3w 154,57 A

Pacific Airmotive Corp 2940 Hollywood Way
Los Angeles Calif 20m 1w 154.57 M

Hallicrafters Co 4401 W 5th Av Chicago 24 Il
30m 3w 154.57 A

David C Graves 618 N Bdway Burnsville Ohio
4m 3w 42.98 X

Kay Sales Co 3760 Bdway Kansas City Mo
Im 3w 154,57

Newark Electric Co 223 W Madison Chicago 6 Il
2m 1w _154.5

m w g
Humble Oil & ;seﬂ'aing Co 1216 Main Houston Tex'

Tm 25w 42

Atronic Corp 1253 Loyola Av Chicago 26 |1l
m 1w 154,57 A

Caterpillar Tractor Co Box 1504 Joliet Il
25m 5w 154.57 A

Delaware Electronics Supply Co 205 W 4th St
Wilmington Dela 2m 3w 154.57 A

Eastern Air Lines Inc Int’l Airport Branch PO Box 787
Miami 48 Fla 9m 3w 154.57 M

Tovrea Land & Cattle Co Box 2010 Phoenix Ariz
15m 3w 42.98

Fred B Hill Co 256 1st Av N Minneapolis 1 Minn
2m 3w 154.57 A

Iberry Gard Inc Casselk

2m 2w 35.02 A

Mercury Business Systems 4065 W Pico Blvd
Los Angeles Calif 6m Tw 154.57 M

COASTAL & MARINE RELAY
Empire Menhaden Co Empire La
b 60w; 16m 35w 156.4 C
RCA ¢/o Freq Bureau 60 Broad St New York N Y
marine relay 200w 2.051

(Continued on page 46)

ry Fla

FAN Air-Coupler for
Bass Reinforcement

Good News . . . The Dual Air-Coupler for bass reinforcement Is in stock,
ready for delivery. This is the improved mode! described in Radioc Communi-
cation last October, and in the Winter Edition of High Fidelity.

As more and more of the most critical audio experts install Ai[COuplen in
extended-range systems, reports of remarkable performance continue to pour
in. One of the most enthusiastic owners is Paul deMars, former chief
engineer of the Yankee Network, and a pioneer in high-quality reproduction.
He said: | have never heard such magnificent tone from records and live-
talent FM as | am getting from my Air-Coupler in combination with a dual
speaker for intermediate and treble frequencies.”

For your convenience . . . the Air-Coupler is available in both knock-down
form, so that you can assemble it with a screwdriver, or completely
assembled, ready to mount the speaker. Made entirely of first-quality 3-in.
plywood, with each piece cut to precision fit.

DUAL AIR-COUPLER, COMPLETELY ASSEMBLED .................. now_oLnIZ 47.50
The Air-Coupler is lied letely ibled and fi in»
truly professional manner, with front panel in place, ready for tl'!n
speaker. illustration shows assembled Air-Coupler, before front panel is

Crossover
Networks for
Any System of
Two or More

Loudspeakers

By a judicious selection of associated components,
the three coil sizes on which G.A. has standardized
enable our customers fo secure low-cost crossover
networks which will operate at 14 different cross-
over frequencies|

bank to buy dozens of coils.
customers.

would be No. 6 and No. 8)

headquarters for crossover networks.

MISCELLANY: we carry in stock . .
Air-Coupler, $46.50; Peerless $-230Q output transformer,
R-560A power transformer, $16.00; Peerless C-455A power choke, $10.00;
English KT-66 output tube, $4.95; Racon CHU2 tweeter, $23.10.

mounted. Opening is cut for any 12-in. speaker, the recommended size.

DUAL AIR-COUPLER, IN KNOCK-DOWN FORM .......ccccunnmnned now only $34.50

. Altec 600-B 12-in. speaker for the
26.00; Peerless

RAPID ATTENUATION NETWORKS

12 db droop per octave. These networks use twe
inductance colils.

For the experimenter, that means Impedance of Order b 2'::‘:].[ ‘P:riu
’ -
& wide range of choice without having to break the low frequency _c"””“' Y Only. pl::“o'

For the man who Lt Y
wants to install his system once and for all, it 16 ohms ........ 2,200 No. 1 $7.00 $11.50
means money saved, because G.A. saves money by 1,100 2 7.00 12.00
making only three coil sizes (10.2, 5.1, and L6 700 3 12.00 16.00
Mh) — and it passes on those savings direct to its 350 4 12.00 17.50
175 5 2000  24.00
If you want to use three speakers with crossover 8 ohms .. 1,100 6 7.00 12.00
points at 350 and 1,100 cycles, for example, just 550 7 700  13.00
order two of the networks listed sbove (for an 350 8 12.00 17.50
8-ohm system, with rapid crossover attenuation, it 175 9 20.00 24,00
As most hes found out by now, G.A. is & IR 2000 a0

s most everyone has found ou , G.A.

& Y A far os we 4 ohms ... 550 N7 13
know, we're the onl} organization stocking networks e s Hre 19:00
for use with Air-Couplers. 85 " 20:00 26.50

specifically designe:

If you are in doubt about the selection of a
network for your particular speakers, send 10c for
the G.A. Network Data Sheet, from which you can
determine your requirements exactly.

* Complete networks include necessary capacitors
and level controls. Be sure to indicate whether
you want just the coils or the complete network.

Air-Couplers are shipped via Railway Express, FOB South Egremont, Mass.
Other items shipped FOB unless 75¢ is included to cover parcel post and insurance charges.

eneral Apparatus Co.

South Egremont, Massachusetts
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THE ONLY
PERSONAL PART

OF ANY
COMMUNICATION
SYSTEM

more LISTENING
COMFORT wirh

lightweight TELEX headsets!!

_____ L)

—~
-~

*MONOSET

The modern styling and
dependability and su-
perior performance
of the TELEX Mono-
set have made old
fashioned head-
phones obsolete.
Magnetic.

*DYNASET \
New dynamic /
under-chin TELEX 7/ /
Dynaset, with more

highs and lows of both”
music and speech, is the'
delight of radio and TV
monitors. Weighs only

1.25 oz.

T

Modern, light- o
weight, durable . . . *TWINSET
Easily adjustable This lightweight 1.6 0z TELEX

and built for hard Twinset pipes signal directly oll who use single-phone
into the ear, blocking headsets. Weighs only V2

usage, TELEX "j
out background noises oz. and leaves other
Heads'ets give !op ﬁ and bamshquIusfenmg ear free for
quality reception fatigue. Magnetic. phone calls or
without the conversation.
punishment of
exira weight and

*EARSET

Sensitive TELEX Earset slips
onto ear and is preferred by

STANDARD OF THE Telex roduces

headsets to
pressure. WORLD FOR manufacturers’
. *Trade Mork QUALITY HEADSETS specification

Commercial Communications « Electronic Laboratories
Office Transcribing Machines -  Radio Monitoring
Telecasting - Amateur Radio - Record Stores - Theaters
Phone-Order Boards - Wired Music Installations

For complete information on any of the above headsets, write
TELEX, erLecrro-AcoUSTIC DIV,
Department [0-A « Si. Pavl 1, Minnesota
In Canada, ATLAS RADIO CORP., Toronto

ELEX

HEARING AT
ITS BEST

1953 CATALOG

COMPLETE 236-PAGE
ELECTRONIC SUPPLY
BUYING GUIDE

World’s Largest Stocks of ELECTRONIC SUPPLIES
for INDUSTRY and BROADCAST STATIONS
Simplify your purchasing—send your
consolidated orders to ALLIED—the reliable
one-supply-source for all your electronic needs.
Depend on ALLIED for the world’s largest
stocks of special electron tubes, parts, test
instruments, audio equipment, accessories—
complete lines of quality electronic apparatus. Our
expert Industrial supply service saves you time, effort and
money. Send today for your FREE copy of the 1953 ALLIED
Catalog—the only complete, up-to-date guide to Electronic

We specialize Supplies for Industrial and Broadcast use.
in Electronic

i

Development, SEND FOR FREE Alll!b RADlo CORP.

Maintenance and

Production Operations 833 W, Jackson Blvd., Dept.

Chicago 7, lllinois

1953 CATALOG 20-1-2
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NEW APPLICATIONS

(Continued from page 45)

RELAY PRESS

El Mundo Inc Box 1072 San Juan P R
1b 250w; 50m 12w 173.37 G

ALASKAN FIXED PUBLIC

Morrison Knudson Co Box 320 Anchorage Alaska
—s 100w 2.986, 3.190, 5.137, 5.167, 5.622,
5.652 NN

Alaska Aeronautics & Communication Comm Box 121
Juneau Alaska
Nikolski Alaska 1b 15w 2.632, 2.986, 3.190, 3.202,
3.265, 5.622, 5.652 K
Port Graham Alaska 1b 30w same channels H
Akutan Alaska 1b 75w same channels A
Perryville Alaska 1b 20w same channels A
Belkofski Alaska 1b 30w same channels R
Tyonek Alaska 1b 15w same channels X

COASTAL & FIXED |

Alaska Aeronautics & Communication Comm 8ox 121
Juneau Alaska
:_E’aés; Point Alaska 1b 50w 2.474, 2.512, 5.622,

Howard ChesYer Hayes Box 856 Juneau Alaska
s 15w 2.474, 2.632, 3.190, 2.512, 5.622, 5.652 -

MARITIME RADIO LOCATION

Humble Oil & Refining Co Box 2180 Houston Tex
Grand Isle La 1b 30w 9.320, — 9.500 X

RAILROADS

Chxca?‘ South Shore & South Bend RR

igan City Ind 1b 60w 161.37 M

Beaufort & Morehead RR Co Beaufort N C
1b 30w 159.51 K

Terminal Rway Ala State Docks Mobile Ala
1b 30w 159.75 M

Atlantic Coan Line RR Wilmington N C
20m 30w; 10m .25w 161.7

Seaboard AII‘ Line R R Rm 706 SAL RR 8idg
Norfolk Va
Savannah Ga 1b 15w 160.89 T

So Pacific Co 65 Market 5t San Francisco 5 Calif
Colfax Calif 1b 60w 161.79, 161.45 M
Emi%ran' Gap Calif 2b 60w 160.29, 161.55,
161.79 M
Norden Calif 2b 60w 160.29, 161.55, 161.79 M
Truckee Calif 2b 60w 160.29, 161.55, 161.79 M

TRANSIT UTILITY
New Orleans Pub Serv Inc New Orleans La
1b 60w 44.5 M

TAXICABS

Danny’s Taxi Brentwood N J
b 120w; 5m 30w ch 3 M
Robinson’s Taxi Cambridge Md
24.8w; 3m 248w ¢h 3 G
Chﬁ’s Cabs Newport News Va
120w; 20m 20w ch 3 M
Prospecr Cab Co Mt Prospect |1l
60w; 20m 10w ch 2 M
Culomal Cab Co Houston Tex
1b 120w: 25m 20w ch 4 M
American Taxi Port Arthur Tex
w; 5m 20w ch
0 Cab Co Sioux Falls SD
b 60w; 10m 20w ch 3 M
Admiral Cab Ocean City N J
1b 24.8w; 2m 248w ch 3 G
Pony Express Cab Co San lorenzo Calif
b 20w; 8m 20w ch 3M
Joe’s Cab De Soto Mo 1b 60w; 10m 30w ch 2 M
Service Cab Co Mardan N D
1b 60w; 6m 30w ch 4 M
Landon’s Taxi Crisfield Md
1b 120w; 3m 24.8 ch 2 G L
Homewood Cab Co Homewood Il
Tb 140w; 4m 40w ch 3 M
Campus Cabs Poughkeepsie N Y
1b 120w; 10m 30w ch 3 M
West End Taxi Gloucester Mass
1b 120w; 6m 30w ch
Scarboroug‘u Taxi Cranford N J
1b 120w; 66m 24.8w —
Safety Cab Inc Indianapolis Ind
1b 120w; 25m 30w ch 3 M
Floyd’s Taxl Winchester Ky
1b 120w; 7m 30w ch 3 M
Falr Deal Taxi Serv Montrose N Y
b 120w; 3m 30w ch 3 M
Harkins Taxi Wobum Mass 1b 120w; ém 10w ch 3 M
Checker Cab Co Rhinelander Wis
1 w; 6m 30w ch 3 M
Mitchells Yellow Cab Tomahawk Wis
b 30w; 3m 30w ch 1 M
DeLuxe Cab Wood River 11l 1b 10w; 5m 60w ch 1 M
Tri-City Cab Loulsville K
1b 120w; 15m 60w ch 4 M
Scon Cab Serv Norman Okla
1b 30w; 10m 30w ch 3 M
Yelloway Cab Terrell Tex 1b 40w; 7m 40w ch 1 M
Dozier Hicks Miami Fla 1b 120w; 15m 50w ch 3 T
Thos O Barrieau Yellow Cab Co 210 Wash St
Bremerton Wash 1b 120w; 10m 120w IM
Bry]/;n Colle?e Tran:'ic:‘r_-i"| Co 114 E 26th St Bryan Tex

quleb& Gra‘r Cab Co 7302 Harford Rd Parkville Md

Laurel Taxi Laurehon Ll NY 1b 120w 152.39 G
Concluded on page 48)
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DIRECT-READING R-F WATTMETER
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Triple Range 0-25 watts
0-100
0-500 "

Type N Input Connector
(Adaptor for PL-259 supplied)

® Model 67 is a larger type
Wattmeter than the well-known AN-ME-
11/U (our Model 611) R-F Wattmeter.
Specifically designed for fixed station trans- o .
mitters to 500 watts oucput, it may be used U

nicely on low range for mobile gear. Pro- NON-RADIATING

vided with an aluminum cased, shock- 000 Accurucy - 5%
mounted meter, Model 67 is as simple to
use as a2 DC voltmeter. Now in general use  RUGGED CONSTRUCTION
throughout the industry, TERMALINE Watt- Si 17" p. v
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\ accurate and repeatable power readings, WQM.— 30 pounds
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Corp
MODEL 82

STANDARD SIGNAL
GENERATOR

20 Cycles to 50 Mc.
FREQUENCY RANGE: 20 cycles to 200

Ke. in four ranges. 80 Kc. to 50 Mc.
in seven ranges.

OUTPUT VOLTAGE: 0 to 50 volts across
7500 ohms from 20 cycles to 200
Ke. 0.1 microvolt to 1 volt across 50
ohms over most of range from 80
Ke. to 50 Mc.

MODULATION: Continuously variable
0 to 50% from 20 cycles to 20 Kec.
POWER SUPPLY: 117 volts, 50/60
cycles. 75 watts.
DIMENSIONS:
Weight, 50 Ibs.

MEASUREMENTS
CORPORATION

BOONTON 6 NEW JERSEY

15" x 19" x 712",

OPHAR

“ WAXES
COMPOUNDS

Zophar Waxes, resins and
compounds to impregnate,
dip, seal, embed, or pot
electronic and electrical
equipment or components
of all types, radio, tele-
vision, etc.

Cold flows from 100°F. to
285°F.

Special waxes non-cracking
at —76°F.

Compounds meeting Gov-
ernment specifications
plain or fungus resistant.

Let us help you with your
engineering problems.

ZOPHAR MILLS, inc.
112-130 26th Street,

Brooklyn 32, N. Y.

e
|
.
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NEW APPLICATIONS

(Continued from page 46)

Montgomery Taxi Co 108 W Miss St Marianna Ark
—m 15w ch 2 M
Lima Radio Cabs Inc 116 W Market Lima Ohio
—m 40w ch 4 WW
Glenco Cab Co 527 8th St Wilmette I
1b 120w; 60m 30w ch 3 G
666 Cab Co 1913 3rd St Lidell La —m 50w ch — G
Radio Taxi Co 512 Bahama St Key West Fla
—b 30w; —m 30w ch 2 M
-m 40w ch 4 WW
West End Cab Co Auburn Ala
Arrow Cab Inc Eau Claire Wis
1b 30w; -m 10w ch 1 M
Williamsburg Serv Taxi Inc 1103 E Gun Hill Rd
Bronx 63 N Y 1b 58w; —-m 8w ¢h 1 G
Tenny Taxi Co Buckhannon W Va
1b 60w; 15m 10w ch 2 M
Yellow Cab Co Renton Wash 1b 60w 152.33 M
Eveready Cab Co Newton Kans
b 60w; 4m 30w ch 1 M

AUTO EMERGENCY
Tony's Garage Charleton City Mass
30w; 3m 30w 35.70 M
Carson Buick Shippensburg Pa
1b 120w; ém 120w 357 G
Rowe Motor Co Peabody Mass
1b 120w; 10m 30w 35.
Lawrence Auto Body Wks Flushmg NY
1b 120w; 5m 60w 35.7 R
Pool’s Garage Van Dyke Mich 1b 120w 357 M
Dayton Tire Sales Oak Park Il
1b 60w; 10m 30w 357 G

HIGHWAY TRUCKS

Anderson Trans Co 236 10th Av Anchorage Alaska
MATS Term Elmondorf AFB —b 40w 35.90 M
J W Pickett Box 197 Mumford Ky 114w —m 35.86 R
Gas Engineering Co Daytona Beach Fla
1b 120w; 15m 60w 35-78 mc band M
Fruit Belt Mo*or Serv Inc St Joseph Mo
1b 30w; 5m 10w 35.94 M
R F Hall & Son Wilmington N C
1b 120w: Sm 60w: 5m 30w 3578 M
Whiteville N C 1b 120w; 5m 60w; 5m 30w 35.78 M
Franks Piston Service Co 120 E 1st St Marion Ind
1b 124w; 20m 60w 35.74 G
Peru Ind 1b 124w 35.74 G
Portland Ind 1b 124w 35.74 G
Huntington ind 1b 124w 3574 G
Nolin Bros Refrigeration Inc Montgomery Ala
1b 250w; 15m 60w; 15m 30w; 15m 12w 3594 M
Howard Butane & Propane Co Eik City Okla
b 60w; 15m 60w 30-50 band M

ONE-WAY SIGNALING (Radio Paging)

Amer Tel Ans Serv 419 E 6th long Beach Calif
1b 500w 35.58 Y
1S Barber 312 E Wis Av Milwaukee Wis
1b 500w 43.58 Y
Arthur Ootner 1113 N Homan Av Chicago 1II
1b 500w 35.58 L
Page Boy Inc 225 Bdway New York N Y
1b 500w 35.58 Y
W C Rogers 55 E Washington Chicago Il
1b 500w 35.58 X
J J Freke-Hayes 160 Central Pk So 1b 500w 35.58 Y
NY Tech Inst of Cincinnati 105 W Adams Chicago 111
1b 500w 43.58 G
Washington Radio Paging Serv Stansbury Masonic
Temple Georgia av & Missouri Av Washington DC
1b 500w 35.58 M
Baltimore Radic Paging Serv Fidelity Trust Co
Charles & Lexington Baltimore 1b 500w 35.58 M
Telephone Message Bureau 1010 Euclid Av
Cleveland Ohio 1b 500w 35.58 Y
W F Corbin 450 Sutter San Francisco
1b 500w 35..

W B Johnson 3 mi E of Boise Idaho
1b 500w 35.58 Y

Air Signal Corp of Wash 733 15fh St NW
Washington DC 1b 500w 43.58 R

Mobile Radio Message Serv 4215 Graustark
Houston Tex 1b 500w 43.58 Y

N Y Tech Inst of Cincinnati 375 Midland St
Highland Park Mich 1b 500w 43.58 G

Solomon Schiller 216 NE 2nd Av Mlaml Fla
1b 500w 43.58 X

Radio Dispatch Serv 3035 W Wis Av Milwaukee Wis
1b 500w 35.5

Contact 2411 Bdway Oakland Calif 1b 500w 43.58 M

Telephone Secretarial Serv 914 Margaret Pl
Shreveport La 1b 500w 43.58 Y

MISCELLANEOUS COMMON CARRIER

Machine & Supply Co Box 335 Morehead City N C
1b 20m 152.03, 158.9 K

Answering Serv Bankers Trust Bldg 39 E Ohio St
Indmnapolls Ind 100m 152.15 , 158.61 G

Lakeco R, Serv 119 Ri t
Painesville Ohio 1b 33m 152.09, 158.55 M

COMMON CARRIER

Southwestern Bell Tel Co 1010 Pine St Llouis Mo
1b 125m 152-162 X

Crest Labs Inc 2117 Mott Av Far Rockaway N Y
Im 157.77, 157.83, 157.89, 157.95, 158.01,
15807 G
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MICROPHONES

This is a book written originally
as a textbook for use in training
BBC engineers, and only recently
made available to the public.

It covers in detail sound theory

related to microphones, ond the
design and characteristics of

ribbon, moving-coil, crystal, and

condenser microphones. Mathe-
matical design equations, proofs,
and analogies are contained in a
very complete appendix. Written
by the BBC engineering staff, all

114 pages are packed with valu-

able information.

PRICE $3.25, postpaid

AVAILABLE IN THE U.S.A.
ONLY FROM

RADIOCOM, Inc.

Great Barrington, Mass.

Design Data on the
Internationally Famous

WILLIAMSON
AMPLIFIER

A new book by D. T. N.
Williamson, desngner of this
renowned audio amplifier,
has been published by the
""Wireless World" of London.
The author, formerly of M. O.
Valve Company, and now with
Ferranti Research, Ltd., has
added a considerable amount
of information on high-fidel-
ity reproduction, filters, and
an automatic fader to reduce
gain while records are being
changed.

This book contains 36 pages
with 31 photos and diagrams.

Postpaid
in the US.A.

PRICE $1.00
NOW AVAILABLE FROM

RADIOCOM, Inc.

Great Barrington, Mass.
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BROWNING Model MD-33: A Completely New

MODULATION MONITOR

Before you buy any type of modulation monitor, study care-
fully the specifications of the BROWNING Model MD-33
Universal Modulation Monitor. This is a completely new de-
sign, engincered to meet all present and future requirements
of communication systems' operating on any channels in the
band from 25 to 174 me.

CONTINUOUS COVERAGE, 25 TO 174 MC.

By employing the latest techniques developed for continuous VHF tuning, the BROWNING
Model MD-33 has been designed for use on all communication channels between 25 and 174 mec.
This entire range is covered with only two bands. The accuracy of this monitor meets or
exceeds all FCC requirements, yet it is independent of crystal control.

BOTH STANDARD and SPLIT-CHANNEL SYSTEMS

With split-channel operation already coming into use, a modulation monitor intended only
for 15-ke. modulation may well become obsolete before its cost can be written off. Accordingly,
the BROWNING Model MD-33 has been designed for both standard and narrow-band modu-
lation. A simple switch adjusts the peak-modulation flasher for either range. The modulation
meter has straight-line calibration from 0 to 20 ke.

COVERS SCATTERED FREQUENCY ASSIGNMENTS

The advantages of the tremendous tuning range of this instrument are immediately apparent
to the technician maintaining several installations with frequency assignments scattered
throughout the widely separated bands. This one instrument checks FM modulation swing at
any frequency from 25 to 174 mc. without crystal or coil changing inconvenience. The carrier
is tuned in and readings made in a few seconds. Automatic frequency control locks instrument
to station frequency for continuous monitoring.

WRITE FOR COMPLETE ENGINEERING DATA

Before you decide on the purchase of a modulation monitor, get the complete engineering in-
formation on the BROWNING Model MD-33. See for yourself how the unique design of this
monitor 1) assures long-time precision and stability, 2) how this single instrument covers all
communication channels, and 3) how it can be used for both standard and split-channel trans-
mitters.

1 FCC Rules require that each fixed and mobile transmitter in every radio system be checked for modulation
every 6 months, and whenever an adjustment is made that might affect the modulation. Records of these
tests must be entered in the station log, where they can be seen by the Radio Inspector.

Browning Laboratories

700 MAIN STREET, WINCHESTER, MASS.

In Canada: Measurement Engineering, Ltd., Arnprior, Ont.

www americanradiohistorv com

BROWNING LABORATORIES, Inc.
700 Main St., Winchester, Mass.

Please send me technical details and prices on
the following B ing precision ducts

p

[J MD-33 Universal Modulation Monitor
[ Standard Frequency Meters for Mobile Systems

NBME ..o et

Address
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EW MOTOROLA 460.uc with ALFC.

20 FULL WATTS* of
Mobile Transmitter
Output at 460 Mc.

AUTOMATIC FREQUENCY CONTROL
Motorola’s new crystal controlled A.F.C. sys-
tem provides positive barriers so that the
receiver cannot jump to a strong adjacent
channel signal.

This new Motorola A.F.C.technique is forti-
fied with. extraordinary system stability. The
A.F.C. crystal controlled oscillator provides
a full 10 to 1 correction ratio and keeps the
receiver tuned on the nose to the distant
transmitted carrier.

The new U. H. F. tuned circuits and research
design cavities for ground grid amplifier oper-
ation provide phenomenal circuit stability,
spuriousrejectionandextraordinaryefficiency.

Silver Plated
RF Line Tuning [INNY

TRANSMITTER

The Motorola 460 Mc. system with 9 tuned
circuits provides 18* to 20* Watts with Effi-
ciencies of more than 65%!

SILVER PLATED SEALED TUNED CAVITIES
By use of silver plated line sections, high
standards of selectivity protect the receiver
from high power U.H.F., TV intermodulation.

Communications & Eleztronics Divisien

4545 Augusta Blvd., Chicago 51, lllincis

Rogers Majestic Elect-onics Ltd., Toronto, Canada
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