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THE TRAFFICMASTER
Mobile Communications Equipment

BENDIX FINANCE PLAN
It's a save and pay as you go plan.
Write for complete information.
... Bendix "Trafficmaster’ is com-
petitively priced...quick delivery
...send for literature.

Here atlast is the final answer to your Mobile Radio Communica-
tion problems. This new Bendix* Command-Air Series, operating
on the VHF band, combines every desirable construction and
performance feature to meet not only today’s requirements, but
to anticipate the needs of tomorrow’s operating conditions:

For example, ficld tests demonstrate that selectivity, sensitivity
and watt output for current imput are better than any other
mobile radio. Channeéls can be easily ‘modified when and if the

‘F.C.C. decides 'to modify -existing channel spacing.

Fewer tubes and fewer components mean less maintenance. But
if service or adjustment is required complete accessibility to
transmitter, receiver and power supply is quickly accomplished
by a }4 turn of key lock at a single point release lid.

In addition to this latest type of mobile radio equipment, Bendix
now offers a complete line of land stations from 213 to 250 watts
output as well as accessories such as handsets, microphones,
speakers, antennas and shockmounts—plus all technical assist-
ance in obtaining licenses and complete systems engineering.

In short if you are interested in the finest mobile radio communi-
cations get in touch with Bendix, the most experienced builder of
communication radio systems. *REG. U.S. PAT. OFF.

BENDIX RADIO DIVISION OF

BALTIMORE 4, MARYLAND aviation
West Coast Sales Office: 10500 Magnolia Blvd., N. Hollywood, C

Bendix

THE MOST TRUSTED NAME IN

Radio

www americanradiohistorv com
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MINUTE

GIANTS

July, 1952~

IN SIZE..

IN PERFORMANCE!

ACTUAL
SIZE

e LOW LOSS FACTOR OF .015 at
1 MC.

e INSULATION RESISTANCE (min.)
50,000 Megohms

e ARC RESISTANCE, ASTM SECS.
250+

e OPERATING TEMPERATURE
135°C (limitation due to contact
metal)

® Q-value at 40°C—50% RH—not
less than 1000

® Q-value at 40°C—90% RH min.—
not less than 333

WRITE FOR- DATA SHEETS

Mycalex 8-Pit Sub-Miniature Tube Sockets are
fully described in the new Data Sheets. Other
catalogs are available on Mycalex lnsulation
for every electronic or electrical application.

T‘MD! Ml'-"( REG. U.5. PAT. OFF

MY(A

LIEX 410

8-PIN

7 SUB-

MINIATURE
. TUBE

SOCKETS

!
1

1

4

\

MYCALEX 410
SOCKET BQODY ——
) 1 CONTACTS
MAT'L. SEE TABLE'

130 +.003 OD.

-~ CENTER SHIELD
BRASS CAD. PLATE

New MYCALEX 410 Sub-Miniature Tube Sockets are designed
for use in electronic and electrical equipment where space is at
a premium. Because they are extremely compact, these sockets
offer a ready solution to numerous design problems involving
spatial limitations. Installation is simple, mounting being ac-
complished without screws or rivets in shaped chassis holes.

Improved electrical performance and greater mechanical pro-
tection for the tube than are available with ordinary insulat-
ing materials are afforded by this socket through the use of
MYCALEX 410 glass-bonded mica. MYCALEX 410 is rated
Grade L-4B insulation under NM.E.S, JAN-I-10. It offers
superior electri-
cal and mechani-
cal properties in
combination
with practical
cost per unit.

MYCALEX TUBE SOCKET CORPORATION
Under Exclusive license of
MYCALEX CORPORATION OF AMERICA

30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y,

MYCALEX CORPORATION OF AMERICA
Owners of ‘"MYCALEX’ Patents and Trade-Marks
Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Plant & General Oifices: CLIFTON, N.J.

formerly FM, and FM Rapio-ELEcTRONICS
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"Boy! What a
5/2'/) d/ we ﬁﬂye.[ #

That’s how George D.Robinson, Man-
ager of WSUN, St. Petersburg, Florida,
expressed his satisfaction with the per-
formance of two new Blaw-Knox
Antenna Towers that help extend the
coverage of WSUN’s transmitting facil-
ities. These AM and FM* towers,
grounded in salt water are subject to
high winds and unusually corrosive
atmospheric conditions. Consequently
the extra sturdy construction of Blaw-
Knox Types H40 and CH, plus the pro-
tection of hot dip galvanizing were
prime factors in determining their
selection for this site... If you are plan-
ning telecasting facilities we would be
pleased to discuss your tower require-
ments at an early date.

BLAW-KNOX DIVISION
OF BLAW-KNOX COMPANY
2062 Farmers Bank Building
Pittsburgh 22, Pa.

*Tower at left is designed to accommodate TV antenna
when authorized.

BLAW-KNOX - TOWERS

FM-TV, the JoUurRNAL of Rapio CommuNIcaTION
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A ARDIO)
- COMMUNICATION

Formerly FM MAGAZINE and FM RADIO-ELECTRONICS

VOL. 12 JULY, 1952 NO. 7

COPYRIGHT 1952, by RADIOCOM, INC.

INDUSTRY NEWS
TV-AM-FM Set Production

Compiled from figures released by RTMA .......... 4
SPOT NEWS NOTES

Items and ts about people and panies ... 6

~ COMMUNICATION

Kansas City System Serves All Departments

Roy de Shaffon .............................. 13
Equipment for Telemetering, Part 1

Methods, applications, and equipment ............ 17
Mobile Radio News & Forecasts

Items of Interést concerning Mobile Radio . ........ 20
Communications Applicant List

List of new FCC applications .. ................. 33

BROADCASTI NG
Pattern for TV Profit 1
Part 3 — Studio lighting .. ...................... 22

A New Antenna for UHF-TV, Part 1

0.0.Fiet ... ... ... iiiiiiiiiiinenanenns 25

AUDIO

BBC Pulsed-Glide Displays, Part 2

T. Somerville and C. L. S. Gilford . ... ............ 28

SPECIAL DEPARTMENTS

Professional Direclory ...................................................... 11
Advertising Index . ........ ... 39

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

Crarres KLINE EpwArRD BrAND

Frep C. M1cHALOVE
West Coast Managcr

Eastern Manager * Western Manager

Miriax D. MANNING Lirtian BENDROSS
Production Manager 5 Accounting

Carore Woor Henry GRANGER
Circulation Manager Art Director

i;ublicaﬁon Office:- The Publishing House, Great Barrington, Mass.
Tel. Great Barrington 500.

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.
Rapio CoMMuNICATION Magazine is mailed on the 15th of each month.
Subscriptions: Should be sent to Publishing House, Great Barrington, Mass.

Single cépies 35¢—Subscription rates: $6.00 for 3 yeérs, $3.00 for 1 y&r..
Add 50c per year in Canada; foreign, add $1.00 per year.

Contributions will be neither acknowledged nor returned unless accompanied
by adequate postage, packing, and directions. nor will Rapto CoMMUNICA
TioN Magazine be responsible for their safe handlmg in its office or in
transit.

Entered as second-class matter August 22, 1946, at the Post Office,
Great Barrington, Mass., under the Act of March 3, 1879. Addi-
tional entry at Post Office, Boston, Mass. Prnited in the U. S. A.
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VIBRATORS

b The Complete Replacement Line

Radiart solves all the problems on the vibrator side
of the radio communications picture with the com-
plete RUGGED SERVICE line that has been the
leader for years. Exclusive design plus quality con-
trolled manufacture deliver vibrators that are com-
pletely dependable! No short-lived performances..
they work perfectly even under the most adverse con-
ditions BECAUSE THEY ARE BUILT TO-“TAKE
IT”! Make a comparison and you, too, will agree
RADIART VIBRATORS ARE THE STANDARD
OF COMPARISON!

At all good radio parts jobbers. Ask for the new
Form F781 listing the latest replacement recommendations.
IT'S RIGHT WHEN IT’S RADIART

THE ﬂﬂgﬂgﬂonronmon "

- VI’H.L‘BIS * POWER SUPPLIES
« TVANTENNAS = AUTO AERIALS

CIRCULATION AUDITED BY 3
HENRY R. SYKES

CERTIFIED PUBLIC ACCOUNTANT
SYKES, GIDDINGS & JOHNSON
PITTSFIELD, MASSACHUSETTS
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VARIATIONS
FOR
STANDARD
TUBES

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.

HaE

> i

T
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ITH RTMA figures showing FM,
AM, and TV set production in
1952 substantially below last year’s aver-
ages, it can hardly be said that this seg-
ment of the radio industry is flourishing.

Of course AM sets have been sold dur-
ing recent years in a virtually saturated
market. Nearly one-third of the May
production was automobile sets which,
by nature of their use, are relatively
short-lived. Clock radios, the only new
gimmick that has come out in quite a
while, dropped from 176,000 in April to
115.000 in May.

TV sets are running under the 1951
average, which was lower than 1950. Pro-
duction will probably continue to fall off
until a significant number of new sta-
tions can be put in operation.

So it’s no wonder that more and more
manufacturers are eyeing the market for
high-fidelity equipment. We are aware
of this because. an increasing number
of companies are asking for market data.
Several sales executives have traveled all
the way to Great Barrington to discuss
the growing demand for equipment, and
the nature of the people who are buying
it.

It is significant that manufacturers in
the hi-fi field are selling directly to the
dealers. Thus the only intermediate ex-

MONTHLV AVERAGES
v M

1947 |, J!I 900

1949!
£ 1950

1951
1952 TO DATE:

92 814
827,864
964,110

738712

AM
o MONTHLY
AVERAGE

14,890 98.000
1948; 972980 72,240 132,500
201,158 72,959
507 007 103, 1005
4387

64
391,417 38, 010

pense reflected in retail prices is the com-
mission for the factory representatives.
To enter the hi-fi business, a dealer must
1) buy in reasonably large quantities,
and 2) have a credit rating acceptable
to the manufacturers. This, of course,
eliminates most of the radio and TV deal-
ers, because they are not set up to do a
serious job on hi-fi, and so would not
carry the inventory required. And few
of them are willing and able to tie up
the very substantial amount of capital
represented by an adequate stock of
equipment and related components.

Indicative of the increasing number
of critical listeners who own installations
capable of wide-range reproduction is
the growing demand for plain turn-tables.
Extended bass response results in com-
plaints  that record-changers cause
rumble.

So far, the record compames have done
more to promote interest in high-fidelity,
by substantial improvements in the qual-
ity of recordings, than broadcasters have
done to make better music available over
FM. Currently, however, there is def-
inite progress in that department in cer-
tain sections of the Country, although
broadcasters do not seem to realize the
extent to which the public is turning to
records for home musical entertainment.

FM-TV

4,508
13,223
12193

7,437
i
7

82,378 27,059
9,345

FM & FM=AM
MONTHLY
AVERAGE

M: 39,754 FMiYV: 9,376
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The Hammarlund “Super-Pro 600” com-
munications receiver has gained world wide
recognition as the finest, best performing
receiver available anywhere at any price. It
is used in large quantities by the U. S. Army,
Navy, and Air Force, other governmental

FIRST CHOICE FOR:

 MILITARY

o COMMERCIAL
o AIRLINES

* MARINE

o AMATEURS

SP-600-JX

AMMARLYUND

WORLD-FAMOUS SUPER-PRO 600

agencies, airlines, the press, maritime and
commercial services, for both single channel
and diversity reception. Only recently has it
become available for amateur use where it
achieved immediate popularity because of
its high performance abilities.

Designed for Dependable Performance!

‘The “SP-600-JX” is a completely new receiver in both
electrical and mechanical concept and incorporates the
experience of more than 40 years of manufacturing
communications equipment. Every component in the
Hammarlund “SP-600-JX” is conservatively rated to do
a specific job. Quality performance was the first and only
consideration in its design and manufacture. So flexible
is this receiver it would require a number of individual
receivers, each specifically designed to do a certain job,
to equal its performance.

This magnificent receiver is a 20 tube dual conversion
superheterodyne covering the range of 540 kc to 54 mc

in 6 bands. The power supply is an integral part of the
receiver chassis. Operation on any of six crystal cone
trolled fixed frequency channels within the range of the
receiver is immediately available at the flip of a switch.
Stability is .001 to .01 percent depending on frequency
to which receiver is tuned, image rejection is 80 db to
120 db down, and spurious responses are at least 100 db
down. Sensitivity is 1 microvolt CW and 2 microvolts
AM, while selectivity for the three calibrated crystal and,
three non-crystal ranges is from 200 cycles to 13 kc.
Radiation is negligible with no cross-talk in multi-
receiver installations.

Write to the Hammarlund Manufacturing Company for further details.

HAMMARLUND

MORE THAN 40 YEARS EXPERIENCE COUNTS!

THE HAMMARLUND MANUFACTURING CO., INC.
460 WEST 34th STREET » NEW YORK 1, N. Y.

WWWwW americanradiohistorv com
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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 MC
ground-plane antenna ideally suited for
ground-to-plane, ship-to-shore, and mo-
bile communications.

THE LaPOINTE-PLASCOMOLD CORP.

ROCKVILLE, CONN.

THIS MONTH’S COVER

For a long time, fire departments
were reluctant to even consider the
use of radio because, strictly speak-
ing, it is not fail-safe in design. Then,
slowly, they came to recognize that,
as one chief put it, “You know it’s
working if you get an answer.” Cur-
rently, fire departments rank fifth in
number of applications filed for base
stations and mobile units. This
month’s cover shows the control con-
sole at Fire Alarm Headquarters in
Kansas City, Mo. Fire Chief Har-
vey Baldwin also has a console at his
office. This is part of the municipal
system described in this issue by
Supervisor of Communications Roy
De Shaffon.

SPOT NEWS NOTES

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

New TV Stations:

Up to June 27, TV applications were
filed with the FCC for 104 VHF and 64
UHF stations. Average cost of these
stations is estimated to exceed $360,000,
with first-year operating costs estimated
to be over $290,000, and revenues slightly
over $300,000. Figures shown in appli-
cations disclose that 42 stations will cost
less than $200,000, while 7 will cost from
$.9 million to nearly $2 million.

Radio Paging:

FCC has assigned 85.58 mc. to radio
paging service, in addition to 48.58 mc.,
which is already in use. Keep an eye
on this service. It is due for rapid ex-
pansion.

Six Issues Next Year:

In response to the demands of readers
and advertisers, Hice-FmrLiry will
publish 6 issues annually. The Fall Is-
sue will be out on September 15, accord-
ing to the original schedule, but the Win-
ter Issue will be advanced to November
1. Thereafter, it will appear on January
1, and on the first of every other month.
The Winter Issue will be a special Audio
Show number, and will be mailed to sub-
scribers in advance of the show.

Nighttime Rates & Coverage:

Only way that audio broadcast stations
can offset loss of nighttime audience is
to put full promotional effort behind FM
to 1) recover listeners who have come
to prefer phonograph records as a source
of good music, and 2) reach listeners
who are beyond range of TV stations.

New York Audio Show:

Will be held at Hotel New Yorker, Oc-
tober 29 to November 1. Anticipating

that packed the show last year, it will be
extended this year by starting a day ear-
lier. Information can be obtained from
manager Harry Reizes, 7 W. 44th Street,
New York City.

Research Facilities:

Raytheon has launched a $2 million tran-
sistor program with the dedication of a
new building on Seyon Street, Waltham,
Mass. This program is being handled by
the receiving tube division, of which
vice president Norman B. Krim is the
manager.

Glen McDaniel:

Has resigned as the first full-time, paid
president of the Radio-Television Manu-
facturers Association, effective October
1. Reason given was that “personal con-
siderations require that I return to New
York.” Committee comprised of Robert
Sprague, Max Balcom, Paul Galvin, and
Lester Muter was appointed to recom-
mend a successor to Mr. McDaniel.

~ Color Television:

Little interest was shown by manufac-
turers in the National Production Au-
thority’s easing of the ban against pro-
ducing color receivers. Meanwhile, in
reply to an RCA request for authoriza-
tion to air compatible color TV dur-
ing regular broadcasting hours, FCC
Chairman Walker said that the Commis-
sion has maintained a strict policy
against such experimentation, although
it recognizes that “deviations from this
policy will be necessary on occasion to
permit full-scale experimentations and
field testing.”

West Coast Audio Show:

Since NARTB has settled on Hotel Bilt-
more, Los Angeles, for their annual con-
(Continued on page 8)

FM-TV, the JournaL of Rapio CoMmMUNICATION
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2-WAY RADIO

It alerts... It activates. ..t ties
together—your entire Civil Defense
Communications Network!

' Civil Defender

A Receiver for all defense applications!

WHEN you need command control of all the elements in your
civil defense area, let electronics work for you —like this:

Install a Civil Defender receiver with each group to be reached.
This receiver is a slave unit. It hears only what you want it to hear.
It allows civil defense headquarters to broadcast messages to all
groups at once, or to separate groups individually. The receiver is
inactive until turned on by headquarters.

The Civil Defender, a unique G-E development, is activated at
the press of a button. You can use it to start and stop air raid
warning devices automatically and simultaneously.

Every alert community official should see this remarkable device
in action. The G-E office near you will arrange a demonstration.
For bulletins, wire or write us: General Electric Company, Section
1071, Electronics Park, Syracuse, New York.

Your G-E Communications Man will demonstrate.
Why not call him now?

20{1 can pul  your m/zaéﬁce wn_
GENERAL @3 ELECTRIC

July, 1952—formerly FM, and FM Ravio-ErecTrONICS
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:'.ENGINEERING

PIONEERS IN THE CORRECT USE OF
ARMSTRONG FREQUENCY MODULATION

RADIO

uA.._... .A;..'..'.—,_.'

i

LABS., Inc.

MULTIPLEX

Communication Systems
Operating on 50 to 1,000 Mc.

One of the basic lessons learned from field
experience with multiplex point-to-point and
relay installations is that the method of modu-
lation is the determining factor of system
performance.

Furthermore, field experience with various
types of modulators has shown conclusively the
superiority of the REL Serrasoid, distinguished
for low distortion, low noise, and long-time
stability.

For example, REL multiplex radio installations
using Serrasoid modulators are being operated
as links in telephone land lines. In this serv-
ice, they are delivering performance equal or
superior to that of standard telephone channel-
izing equipment. Specifications for this type
of service are the Iughest ond mosl exachng
that any radio t is
called upon to meet.

ion equip

REL manufactures standard, basic units suit-
able for practically any type of multiplex
point-to-point or long-distance relay system,
suited to operation under topographical or
climatic conditions encountered in any part of
the world. Special types can be designed and
built to suit unusual requirements. Rel multi-
plex equipment is now in use by telephone
companies, railroads, broadcasters; government
services, and other operators, of communica-
tions systems. Consultation service is available
to those planning new installations or the

SPOT NEWS NOTES
(Continued from page 6)
vention at the end of April, it might be
advisable to hold the West Coast Audio
Show at the same time and place, rather
than tying it in with the WCEMA con-
vention which may not have enough
room for extra exhibitors. Also, it might
be useful to let the broadcasters see the
extent of public interest in hi-fi. No or-
ganization has been set up for a West
Coast Audio Show, but Howard Grove
of WCEMA is the logical man to line
up the project. His address is 5873 W.

Jefferson Boulevard, Los Angeles 16.

Failures in 1952: |

RTMA reports that 8 manufacturers of
radio-lelevision sets failed in 1951, in
addition to 3 assemblers of commercial
or military equipment, and 6 producers
of components. Total liabilities were
$11,610,000. There were 14 failures in
1950.

Chicago Plant:

Zenith Radio has added a 3-story build-
ing to an adjoining 2-story structure at
1500 N. Kostner Avenue, Chicago, mak-
ing a total of nearly % million square
feet of new factory space for the produc-
tion of radio components.

Hi-Fi Equipment:

Pilot Radio Corporation, Long Island
City, N. Y, is bringing out a new line
of FM-AM tuners and amplifiers for
delivery in August. Pilot was one of the
first Armstrong licensees, and produced
an outstanding line of FM-AM-phono
combinations before the war. National
distribution of the new line will be han-
dled by Adolpl Gooss Associates, 45 W.
15th St., New York 36.

WDET-FM Detroit:

Has been acquired by Wayne University.
It is being operated as an educational
station, on 101.9 me.

AC from Storage Batteries:

For operating tape recorders and other

Extra Rugged—Light Welght
HIGH ARTICULATION

/70_6/7'/"/ es

CARBON AND
DYNAMIC TYPES

E-V Mobil-Mikes are designed for
the ultimate in speech transmission!
You get high intelligibility, high out-
put, more usable power level, less
listener fzmgue and other E-V fea-
tures. Proved in toughest service Used
in public safety, aircraft, railroad and
government communications. High
impact phenolic case. Permanent fin-
ish. Weighs as little as 7 oz. Model
210 Carbon lists at $28.50. Model
600-D Dynamic lists at $38.50.

EXACT
REPLACEMENT
Carbon Mobil-Mikes
also available for exact
replacement in current
Motorola, RCA, G.E.
and similar equipment.
Yqu get full advantage
of E-V design and
performance features.

NOISE CANCELLING DIFFERENTIAL*

Close-talking, carbon
type. Assures clear
speech transmission
under high ambient
noise in any weather or

modification of present facilities. Address: | AC equipment from 6 to 64 volts DC, a i};r:nea::.rolilastsﬂzocokr:

Change-A-Cycle frequency control has resistant. Model 205

é | been added to converters manufactured lists at $34.50. Model

\ A 602 Differential Dy-

— - = - by Carter Motor Company, 2641 N. namic at $45.00 list.
Maplewood Avenue, Chicago. This (*Patent No. 2,350,010)

built-in control compensates for fre-
quency change due to input voltage drop.
On 6-volt models, for example, 60 cycles
can be maintained at 5 to 6.2 volts input.

Engineers and Moanufacturers of i
Broadcast, Communication, and ' ;%
Associéted-—Equipment since 1920

'RADIO ENGINEERING
l"ABORATORIES Ine.

HR Receiving Tubes:

| High-reliability tubes developed by GE

‘ in cooperation with Aeronautical Radio

Inc., are now available as replacements

‘ for communication equipment. Used in
(Concluded on page 11)

417 CARROLL ST. « BUCHANAN, MICH.
Export: 13 E. 40th'St.. N.Y. 16, U.S.A, Cobles: Arlab

| AUTHORIZED DISTRIBUTORS EVERYWHERE

FM-TV, the JourNaL of Rapio CoMmuNICATION
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|ellicreticre

new communications “"TOOL” for indusiry!

L

2-WAY FM RADIO-TELEPHONE

A new Hallicrafters product—the “/ittlefone”—is now

Roje. 1S ready for thousands of important uses in hundreds of
powered
models also industries.
available . . .
This light, rugged, dependable radio-phone will be
offered through Hallicrafters distribution organization—
HAND by the men who know communications best.

(ARRY USES OF “LITTLEFONE” CHALLENGE YOUR IMAGINATION!

There are literally thousands of industrial uses for the

::;; ::;5_?;:‘;“) “Jittlefone” radio—anywhere where powerful, dependable,

“on the move™ contact is required.

o FULL TWO-WATT ANTENNA OUTPUT*

© Weighs only 14 pounds!

e Complete, self-contained 2-way radio-tele-
phone stationt

¢ Powered by Dry, or Wet Rechargeable Batter-
ies (can be recharged from car battery or 117
Volts AC)

¢ Rugged, weatherproof
@22 sub-miniature tubes!
*0On 25-50 Mc. ¢ One-Wat autput an 150-174 Me.

CENTRAL STATION

HT-23 (25-50 Mc.) HT-24 (150-174 Mc.)

AMONG THE MORE
IMPORTANT RAILROADING
PRESENT USES ARE: FREIGHT HANDLING

WAREHOUSE OPERATIONS
RANCHING & LARGE FARMS

MINING (Above & Below
Ground)

PIPE LINE INSPECTION

ROAD BUILDING
Same performance and specifica-
tions as the “littlefone’” Hand
Carry.

SHIPPING (Dock Operations)

CONSTRUCTION

o AC-operated Central Station

¢ Audio-amplifler, providing one
watt of audio for loudspeaker

e Power consumption is 35 watts

¢ Plugs in any AC outlet (117 Volts)

LUMBERING

Where one or more extra stationary

receiving stations are desired, Halli-

! crafters economical 5-81 receivers
- may be added.

World's Leading Manufacturer of Precision ucijfz and Television — Chicago 24

July, 1952—formerly Fi, and FM Rapto-ELEcTRONICS
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RCA-2E26, one of 2-way radio’s important transmitting types.

For best service—buy lccally
For best tubes, buy RCA

Your local RCA Tube Distributor can handle your tube
requirements for communications in the fastest possible
time—save you hours, even days of time and effort, He
knows what tube reliability means in 2-way radio—is
prepared to back up your operations with the finest trans-
mitting and receiving types ever made .., RCA!

Call him up. His friendly service is just around the
corner from you.

RADIOC CORPORATION of AMERICA

ELECTRON TUBES HARRISON. N. 44

Measurements
Corporation

250 Kc. to 1000 Mc.
(To within .25 Mc.)

2 microwatts sensitivity.

receivers, grid-dip meters, etc.

CORPORATION

THE

Mobile

MANUFACTURED BY

PALO ALTO,

CALIFORNIA
for

CRYSTAL CALIBRATOR

For The Frequency Calibration
Of Equipment In The Range Of

Frequency Accuracy: +:0.002 %

The Model 111 provides a fest
signal of crystal-controlled frequency
and has a self-contained detector of

For calibration and frequency check-
ing of signal generators, transmitters,

MEASUREMENTS

BOONTON 6 NEW JERSEY

Radiotelephone
RIS e

A ST | catalog
\ today? J

| KAAR ENGINEERING CO. |
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Professional Directory

}andéy g" Z?ai/éy

Consulting Radio Engineers

EXECUTIVE OFFICES:
970 National Press Bldg.,
Washington 4, D. C. ME 5411

OFFICES AND LABORATORIES:
1339 Wisconsin Ave., N.W.
Washington 7, D, C.

Member AFCCE

AD 2414

WELDON & CARR

Consulting Radio Engineers

WASHINGTON, D. C.
1605 CONNECTICUT AVE.

DALLAS, TEXAS SEATTLE, WASH.
4212 S. BUCKNER 4742 W. RUFFNER

RUSSELL P. MAY
CONSULTING RADIO ENGINEERS
* X K

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

Member AFCCE

Kellogg Building

Winfield Scott McCachren

Radio Engineering Consultant

UHF-TELEVISION SPECIALISTS

2404 Columbia Pike  Arlington, Va.
GLebe 9096

WANTED

Quarter and one-kw. FM broad-
cast transmitters, fixed - fre-
quency FM monitor receivers,
used or new. Write to Box 10.

THE WORKSHOP
ASSOCIATES

DIVISION OF
THE GABRIEL COMPANY

Specialists in
High-Frequency
Antennas

185 Crescent Road
Needham Heights 94, Mass.

NEedham 3-0005

SPOT NEWS NOTES
(Continued from page 8)

correctly-designed circuits, HR tubes
have reduced failures to about 1/12 those
of standard types. Identified by GE as
the Five Star series, they are offered in
the following types:

STANDARD EQUIVALENTS

Sharp-cutoff RF pen-

tode

GL-5670 2C51 HF twin triode

GL-5686 Beam power amplifier

GL-5725 6AS5 Dual-control sharp-cut-
off RF pentode

GL-5726 6AL5 Twin diode

GL-5727 2D21 Thyratron

GL-5749 6BA6 Remote-cutoff RF pen-
tode

GL-5750 6BE6 Pentagrid converter

GL-5751 12AX7 High-mu twin triode

GL-5814 12AU7 Medium-mu twin tri-
ode

GL-6005 6AQ5W Beam power amplifier

GL-6072 12AY7 Twin Triode

GL-6185 6C4W Medium-mu triode

GL-6136 6AU6 Sharp-cutoff pentode

GL-6137 6SK7 Remote-cutoff pentode

GL-6201 12AT7 Twin triode

5-StAR
GL-5654 6AK5

TV in Venezuela:

A contract has been signed by the Gov-
ernment of Venezuela for the purchase
a 10-kw. RCA television transmitter.
The first in that Country, it is scheduled
to go on the air next November.

Washington Law Office:

New association has been formed, spe-
cializing in radio and television matters
before the FCC, by Daryal A. Myse and
Frank B. Hand, Jr., at Mr. Hand’s of-
fice in the Transportation Building,
Washington 6, D. C.

Power Supply Vibrators:

An improved type of vibrator for power
supplies in mobile radio equipment, iden-
tified as the angle-drive design, has been
introduced by James Vibrapower Com-
pany, 4038 N. Rockwell St., Chicago 18.

27-in. Metal Tubes:

Now being produced by RCA at Lan-
caster, Pa. Weight is about 29 Ibs., com-
pared to approximate weight of 41 Ibs.
for all-glass design. Slightly shorter than
the 21-in. metal tubes, the new type will
be available for 1953 receivers.

MEETINGS and EVENTS
SEPTEMBER 19-20,

IRE COMMUNICATION CONFERENCE
Roosevelt Hotel, Cedar Rapids, lowa
SEPTEMBER 22-25,

NEDA CONVENTION & CONFERENCE
Atlantic City, New Jersey
SEPTEMBER 29-OCTOBER 1,
NATIONAL ELECTRONIC CONFERENCE
Hotel Sherman, Chicago
SEPTEMBER 29-OCTOBER 2, IMSA CONVENTION

Hotel Statler, Boston, Mass.

Professional Directory

KEAR & KENNEDY

Consulting Radio Engineers

1302 18th St.,, N. W.  HUdson 9000
Washington, D. C.

GEORGE P. ADAIR
Consulting Engineers

Radio, Communications, Electronics

1833 M St., N.W., Washington 6, D. C.
EXecutive 1230

Paul W. Klipsch

Professional Engineer
Acoustic development
and consulting

Klipsch and Associates
building the authentic

KLIPSCHORN
world’s finest sound reproducer

Hope, Arkansas Tel. Hope 995

e

16-MM Professional Motion Picture
Production Equipment

J. A. MAURER, Inc.

37-07 31st Street, Long Island City 1, N. Y.
Tel. STillwell 4-4601

MEASUREMENTS

CORPORATION

lgedearcA 8"
) manuﬁu:luring
é'ngineerd
Jerry B. Minter
John M. van Beuren
Specialists in the Design and

Development of Electronic Test Instruments
BOONTON, N. J.

Harry W. Houck

Radio Wire Television Inc.

Specialists in high - fidelity andio
equipment of all standard makes.
Send for Catalog R-51. Complete
stocks are carried at each of these
Audio Headquarters stores:

100 Sixth Avenue, New York City
110 Federal Street, Boston, Mass.
24 Central Avenue, Newark, N. J.
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One-thousand miles
of Y3 Grid Wire . . ..

e N
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. . . have gone into America’s
finest electronic vacuum tubes

Outstanding performances by many, many thousands of

Withstands high electronic vacuum tubes utilizing Y3 grid wire have fol-
temperatures lowed years of research by Eimac engineers. Uniquely
treated Y3 grid wire suppresses primary emission by nul-

lifying thorium contamination. [+ maintains rigidity at high

Adaptable to hand temperatures—has a ductility that makes it adaptable for

o or machine winding hand or machine winding and is ideal for spot-welding
’ ; techniques. Eimac's Y3 is superior to molybdenum or tan-
" talum grids operated in similar tubes and conditions.
|n+en‘dé‘d\ for use with thoriated tungsten filaments, Y3
has long life and no substantial primary emission up to

No substantial
[

primary emission. 1300° centigrade brightness temperature. Type Y3 grid

wire is produced by Eimac and is available in quan-
tity lots of 100, 500, 1000. 5000 and 10,000 meters.

Write our application engineering ~
department for further information

EITEL-McCULLOUGH, —INC.
SAN BRUNO, CALIFORNIA

Export Agents: Frazar & Hansen, 301 Clay 5t., San Francisco, California

12 FM-TV, the JourNaL of Rapio CoMMUNICATION
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City Radio Serves Nine Departments

HOW THE TRAFFIC OF NINE DEPARTMENTS, WITH 271 RADIO-EQUIPPED
VEHICLES, IS HANDLED ON 3 TWO-WAY SYSTEMS — By ROY DeSHAFFON#*

HE increasing use of two-way radio
communication is illustrated in a

striking way by the Kansas City system
which was put into operation in June,
1951. That marked our twentieth year of

CITY SERVICES TRANSMITTER (56 VEHICLES)
FIXED & MOBILE, 153.53 mMC.

Water Department

Department of Streets & Sewers

. Welfare Dzpartment
. Department of Public Works

swp =

Figeene s

4

FIG. 1, RIGHT: HEADQUARTERS BUILDING AND THE TOWERS. FIG 2, LEFT: FROM THIS CONSOLE, USING THE INTERZONE CW TELEGRAPH, THE OPERATOR CAN

REACH BUFFALO, DENVER, AND NEW ORLEANS.

experience in the use of radio, for we
went on the air in June, 1931 with a
250-watt transmitter on 2.422 mc., which
provided one-way communication with
our police cars.

At that time, as far as I can remember,
the use of what we later came to call mo-
bile radio was limited to municipal police.

By way of contrast, we now operate 3
separate 2-way FM systems in Kansas
City, plus the interzone CW police tele-
graph transmitter, and we hope to obtain
authorizalion for another 2-way system,
as will be explained. This installation
cost $176,000 for the equipment and
$240,000 for the Communication Head-
quarters building.

Kansas City Radio Services:

Our use of radio for the municipal de-
partments is divided in the following
manner:

POLICE TRANSMITTER (150 VEHICLES)
FIXED, 155.61 MC. — MOBILE, 155.85 MC.
1. Municipal Police
2. Health Department
3. Liquor Control Department
4. Jackson County Sheriff
FIRE TRANSMITTER (65 VEHICLES)
FIXED & MOBILE, 154.13 MC.
1. Fire Department Exclusively
* Supervisor of Communications, Police Depart-

ment, Communication Headquarters Building,
Kansas City, Mo.

There are some serious problems of
system- engineering in planning an instal-
lation to serve nine city departments in
order to obtain maximum efficiency from
an operating standpoint, and at the same
time to meet the requirements of nine

AT THE REAR ARE SIX 250-WATT MOTOROLA FM TRANSMITTERS, PROVIDING A SPARE FOR EACH SYSTEM

department heads, with a frequency-
utilization setup acceptable to the FCC.
In situations of this sort, diplomacy may
be as important in attaining the required
degree of frequency utilization as en-
gineering skill.

THE AUTHOR HAS HIS OFFICE AT THE POLICE RADIO COMMUNICATION HEADQUARTERS BUILDING

July, 1952-—formerly FM, and FM Ravio-ErrcTrONICS
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FIG. 3. THREE DISPATCHERS, WORKING AT IDEN:
TICAL CONSOLES, HANDLE THE POLICE TRAFFIC

Fig. 1 shows the Kansas City commu-
nication headquarters building, with the
300-ft. Blaw-Knox tower for the 3 two-
way systems, and the 75-ft. tower for our
interzone transmitter. The building pro-
vides space for the transmitler room, Fig.
2; the operating room, Fig. 3; drive-in
shop for the cars, Fig. 6; radio service

FIG. 4. OTHER EQUIPMENT IN DISPATCHERS’ ROOM

I

FIG. 5.

shop, Ifig. 7; and a repair and machine
shop not illustrated, in addition to of-
fices, and a basement room for meetings
and instruction classes.

Our municipal radio system is prob-
ably unique in that it provides service to
so many different departments which
handle their own dispatching, as will be
explained, yet the Police Depariment is

14

THE POLICE RADIO SYSTEM CAN BE OPERATED FROM EACH ONE OF THE THREE CONSOLES

responsible for the operation and main-
tenance of the entire system.

Transmitter Room:

In the transmitter room, Fig. 2, there
are duplicate 250-watt Motorola trans-
mitters for each of the three 2-way sys-
tems, with the 500-watt Western Elec-
tric-CW transmitter in the center. Racks

at the extreme left and right carry the
frequency monitors, and amplifiers which
feed eight 500-ohm lines running to dif-
ferent parts of the City where incoming
police calls are monitored. Either frans-
mitter of each pair can be connected to
the associated antenna by shifting the
coaxial conneclors at a junction box
where the antenna leads enter the
building.

The console, handled by the operator
in charge of the transmitter room, has
4 National receivers which monitor a
corresponding number of interzone fre-
quencies. At the center panel are the

CW transmitter control which selects any
of 9 frequencies, and level controls on
the microphone circuils from the dis-
patching room. These are necessary be-
cause of the differences between the
voices of the dispatchers. The teletype-
writer provides direct communication
with the Detective Bureau.

Dispatching Room:

Only traffic for the Police, Liquor Con-
trol, and Health Departments and the
County Sheriff’s Office is handled in the
operating room at Communication Head-
quarters, although the other services can
be monitored there if the occasion arises.
Normally, three dispatchers are on duty
at identical consoles, as can be seen in
Fig. 8, yet the acoustic treatment of the
walls and ceiling, and the carpeted floor
create an air of quiet that is not disturbed
even when all the operators are in action.
It should be explained that all three
operators are using the single police
transmitter, picking up calls in turn as
they come in by radio or over the tele-
phone. Ordinarily, they handle about
400 messages in 24 hours, but this num-
ber is doubled when special conditions
arise.

Fig. 5 is a closeup of one position. The

FM-TV, the JourNnaL of Rapio CoMMUNICATION
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bank of switches at the left controls the
lights on the car-location map; the center
section has controls for the Motorola re-
versible line amplifier and preamplifier;
and at the right are key switches for in-
coming telephone lines. At each position
there is a gain control on the telephone
for use when it is not possible to under-
stand the person calling in, or when there
is a whispered report of an intruder.
Also located in the operating room
are duplicate Dictaphone units which
record incoming and outgoing radio mes-
sages, a teletype used principally for re-
porting pickups and cancellations from
the Detective Bureau, the Diebold bank-
vault alarm annunciator, and a telauto-
graph, connected to the Auto Theft
Bureau, for checking automobile licenses.

Police Radio System:

In addition to the main police transmit-
ter, there is a 60-watt emergency trans-
mitter at City Hall. This can be cut in
and operated from the consoles at Com-
munication Headquarters. While this is

the only point from which messages can
be dispatched to the police cars, lines run
from Communication Headquarters to
loudspeakers which monitor both sides
of police transmissions at:

City Hall (30 speakers)

4 Precinct Stations

General Hospital

Fire Department Headquarters
Fire Signal Headquarters
Jackson County Sheriff’s Office

If, for example, the Sheriff wants a mes-
sage delivered to one of the cars, he calls
Communication Headquarters on the
phone. The message is taken by one of
the dispatchers, and is put out on the
radio. Then the Sheriff hears his mes-
sage delivered and gets an acknowledg-
ment or an answer over his monitor

speaker. Or, if a radio message involves
the need of an ambulance or fire appara-
tus, it is not necessary to make a tele-
phone call to the General Hospital or the
Fire Department, since they will have
heard it over their monilor speaker.

Fire Radio System:

The main fire transmitter is operated

FIG. 6, TQP: DRIVE-IN RADIO
SHOP AT THE HEADQUARTERS
BUILDING FOR CHECKING AND
INSTALLING MOBILE UNITS.
PANEL TRUCK IS EQUIPPED
FOR OUTSIDE SERVICE WORK.

FIG. 7, CENTER: RADIO SHOP
& SERVICE FOREMAN CHARLES
OGILVIE HAS A WELL EQUIP-
PED LABORATORY FOR MAIN-
TAINING HIGH PERFORMANCE
STANDARDS FOR THIS SYSTEM

FIG. 8, RIGHT: KANSAS CITY
ALSO USES MOTOROLA EQUIP-
MENT FOR MOTORCYCLES
AND THE THREE - WHEELERS

July, 1952—formerly FM, and FM Ranio-EvrEcTRONICS
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from Fire Signal Headquarters, where an
emergency 60-watt transmitter is loca-
ted. In addition, Fire Chief Harvey
Baldwin has a console at his office from
which he can talk directly to his sedans
and fire apparatus. Chief Baldwin had
an unusual introduction to the use of
radio, for the new system was hardly in
operation when the 1951 flood swept into

Kansas City. For five days, the three
main transmitters were on the air con-
tinuously. During this emergency, the
coordination of the various municipal
services made it possible to save hun-
dreds of lives and to reduce property
loss and damage by millions of dollars.

The use of radio has not only given
the Chief a new means of administrative
control over the Fire Department, but
[ P e e E om .
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FIG. 9. ALL FIRE APPARATUS CARRIES RADIO

has made it possible for him to increase
the protection afforded by the apparatus
under his command.

To cite two examples: Since additional
apparatus can be called out so quickly
by radio, if it is required, it has been
found practical to reduce the amount of
equipment sent out on a first alarm. This
1s an mmportant measure of conservation
particularly in cases of false alarms, and
it reduces the number of vehicles rolling
through the streets to that actually re-
quired at any alarm of fire.

The use of radio has made it possible
to increase the number of inspections,
and to promote public cooperation in fire
prevention. Instead of releasing men
from the fire houses to make inspections,
the crews go out with their apparatus. In
case of an alarm of fire, they can be
directed to the scene by radio.

City Services System:

The city services operate a sort of party-
line radio, since the system can be oper-
ated from 6 consoles at various locations.
At City Hall, there are consoles at the
Commissioners’ offices at the Public
Works, Streets and Sewers, and Water
Departments. Since these offices are
closed over the week-ends, the Water
Deépartment has a console at its pipeline
division building, and there is another at
the public works garage. In addition,
the Welfare Department has a consolc at
the Municipal Farm, where the City Jail
is located.

We find that the Water Department
makes the greatest use of the cily serv-
ices system. In fact, we hope to obtain
authorization for another transmitter
and a seperate frequency for handling
their traffic exclusively.

Hand-Carried Equipment:

This description of the Kansas City in-
stallation would not be complete without
a mention of the Motorola Walkie-Talk-
ies. During the flood, they were used on

16
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FIG. 10. LEFT, P.A. SPEAKER ON RADIO UNIT.

bridges by spotters who watched for
capsized boats and people clinging to
floating wreckage, and to call fire appara-
tus when freight cars drified into gaso-
line tanks, or high-tension wires caused
fires. Flood condilions along the dikes
and viaducts were reported over Walkie-
Talkies, and they were used to dispatch
workers to vulnerable points. They were

even carried to high points of ground
and used as temporary communicalion
headquarters in the flooded areas.

Conclusion:

It has been a very gratifying experience
to take part in the expansion and mod-
ernization of the Kansas City Radio sys-
tem. Where such an investment would
have been considered a rank extrava-
gance years ago, radio has come to be
recognized as a means of increasing the

RIGHT, RADIO AND P.A. AMPLIFIER CONTROL HEADS

efficiency of municipal departments, with
an actual reduction in administrative ex-
pense. And if our installation appeurs
to be over-elaborate in the facilities pro-
vided, experience in its operation has
shown over and over again that the im-
portance of the public service it provides
calls for maintaining continuously the
very highest standards of performance.

CHIEF HARVEY BALDWIN CAN HANDLE THE FIRE DEPARTMENT'S RADIO SYSTEM FROM HIS OFFICE

FM-TV, the JournaL of Rapio CoMMUNICATION
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Equipment For Telemetering Systems

PART 1: RESUME OF THE OPERATING PRINCIPLES AND USES OF TELEMETERING
SYSTEMS — DESCRIPTIONS OF SOME COMMERCIALLY-AVAILABLE EQUIPMENTS

ELEMETERING, defined broadly, is
any system of measurement in which
an indication or record of the measure-
ment is made at a point remote from the
location where the actual measuring proc-
ess takes place. Such a system can be
mechanical, pneumatic or hydraulic, or
electrical. Ordinarily, electrical systems
have advantages in speed, accuracy, and
versatility over other methods of infor-
mation transmission, and are being used
widely to increase the operating effi-
ciencies of industrial and public utility
plants as well as for experimental and
development work on aircraft, guided
missiles, and other military projects.
Remote measurements of electrical
quantities, pressure, position, flow, vibra-
tion, and practically any other measure-
able quantity can be obtained through
telemetering techniques. This equip-
ment can increase the speed and ac-
curacy of many control functions by
providing required information instan-
taneously and continuously at a central
control point. For instance, in an elec-
tric power generating System telemeters
can provide, at the load dispatcher’s of-
fice, up-to-date and detailed information
concerning water levels, gate positions,
voltage, current, and power at generating
plants and substations throughout the
system. Also, data on the amount and
direction of current flow and power at tie
lines is available to him, as well as total-
ized measurements.
Pipeline systems, gas distribution com-
panies, and processing plants find that
centralized indication of conditions

FIG. 2. THE BRISTOL METAMETER TRANSMITTER

throughout the system increases flexibil-
ity and efficiency. Beside offering con-
venience, telemetering makes possible
measurements that could not otherwise
be obtained because of dangerous or in-
accessible locations.

Telemeters are valuable tools in pre-
ventative maintenance. Records of op-
erations taking place a few feet or many

TRANSMITTER

TRANSMTTER RECEIVER
Sor e} o
i i

TRAN: |
| VDLYAC-E| ISMITTER

REG.

e © Ac

TRANSMITTER RECEIVER

=6
REG. ==

= ®

FIG. 1. BASIC TELEMETER SYSTEMS BY BAILEY

miles away can be seen as they are made,
and abnormal conditions can be analyzed
and corrected long before they would
otherwise be known. Radio equipment,
in particular, is quite likely to suffer
progressively worsening deterioration in
performance before it fails completely.
This deterioration is imperceptible or
unnoticed, in many cases, for some time
after it begins. Thus, in the case of re-
mote unattended installations such as
contro] equipments, relays, and repeaters,
a faulty unit usually fails before its con-
dition is known. And it may not be
known for some time afterward that the
equipment has actually failed! When the
difficulty is finally noticed, it may take
considerable time for a maintenance man
to reach the remote installation and
repair the trouble. However, when
strategically-placed telemeters are in-
stalled at the remote location, with indi-
cators or recorders at the central station,
any substandard circuit condition can be

1At least one warning device is available for this
specific purpose. See “Future Failure Warning
Alarms,” by J. K. Kulansky, Rapio CoMMUNI-
CATION, Septemher, 1951,
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spotted immediately, and steps taken to
correct the trouble before it results in
equipment outage.'

The simplest telemetering system con-
sists of 8 parts: the measuring device,
consisting of a primary detector and a
transmitter, equipment for transposing
the data to the remote location, and a
receiver or device for indicating or re-
cording the measurement.

This discussion is limited to electrical
telemetering systems. Therefore, the
measuring device must have an electrical
output which varies according to the in-
put, whatever the nature of the quantity
being measured. In many cases, such as
for the measurement of pressure, rota-
tion, or position, the primary detector
must be a transducer. The electrical
output of the primary detector may vary
in frequency, DC level, or pulse-length
if an impulse-duration system is used,
according to the magnitude of the input.

Wire lines, a radio circuit, or a carrier-
current system can be used as the trans-
mission medium for the electrical signal.
Usually, the signal need only be ampli-
fied for wire-line transmission; when
carrier-current or radio transmission is
employed, suitable terminal equipment is
required. Since telemetering signals do
not ordinarily require excessive band-
width, it is practical to add one or more
telemetering channels in an existing
voice-frequency channel, or to multiplex
several telemetering channels with other
signalling channels in the space normally
occupied by one voice channel.

FIG. 3. METAMETER RECEIVER-RECORDER UNIT
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FIG. 5. TAPE PLAYBACK UNIT, INCLUDING AUTOMATIC HARMONIC ANALYZER AND STRIP RECORDERS

At the receiving end, the signal is
routed through the terminal equipment
if required and applied to the receiver.
This may be a simple indicaling device,
a recorder, or a combination of the two.
In some instances there may be auto-
matic control equipment operated by the
recciver. In many systems, multiple
receivers can be employed; in some cases,
the signal is applied to more than one
receiver for totalizing purposes.

Measuring systems which have out-
puts of either the variable-frequency or
self-synchronizing impulse-duration type
are easily adaptable for transmission
through carrier-current or radio systems
(usually microwave point-to-point equip-
ment) . Those which have a variable DC
output arc best suited for transmission
over wire lines, but ecan usually be
adapted for power-line ‘carrier or radio
transmission through the use of conver-
ters. Some systems require synchroniz-
ing pulses for proper operation, or the
receivers must be operated from the
same AC power source as the transmit-
ter. Up to 5 wires must be employed in
these systems. Obviously, they are not
suitable for radio or carrier-current
transmission, and are not described here.

18

Equipment Descriptions:

Bamey Merer Cowmpany, Cleveland,
Ohio. This company makes several types
of systems, all intended for use with wire
transmission lines. Little specific infor-
mation was obtained on these systems;
however, the four types which are oper-
able with a 2-wire connection are shown
in Fig. 1. At 1A is the basic circuit of a
DC resistance bridge system, which re-

quires a very simple transmitter. Two
DC potentiometer circuits, operating on
the null voltage balance principle, are
shown in Fig. 1B and 1C. A simple AC
voltmeter circuit is given in Fig. 1D.

Tre Bristo. Company, Waterbury
20, Conn. Bristol’s Metameter telemeter-
ing system is extremely versatile, in that
it can be operated over any wire circuit
not used for dial signaling, circuits selec-
ted by supervisory control systems,
ground-return  circuits, carrier-current
channels, or by radio transmission, with-
out special conversion equipment.

The transmitter, Fig. 2, provides a sig-
nal of the impulse-duration type. This
signal, varying in duration according to
the magnitude of the quantity being
measured, is repcated every 15 seconds
(equipment with 5-second cycles are also
available). The impulses can be of any
frequency desired, or of any reasonable
magnitude, according to requirements.
Since the accuracy of the readings is a
function of a time ratio rather than of
received-signal magnitude, the system is
substantially unaffected by varying con-
ditions of attenuation or of voltage sup-
ply. There is no limit to the operating
distance because the impulses can be re-
peated as many times as is necessary
without loss of accuracy.

The transmitter is equipped with a
standard measuring element of the type
required for whatever quantity s to be
measured. Standard units are available
for the measurement of pressure, liquid
level, flow, temperature, mechanical mo-
tion and position, speed of travel and
rotation, voltage, current, power, and to-
talized power.

At the receiver, shown in Fig. 8, the
impulses operate an electromagnet. The
ratio of energized to deenergized time
determines the position of a pointer,
which is controlled by an arm attached
lo two trains of gears driven by a motor.
A simple indicator unit can be employed,
or circular or strip-chart recorders. Au-
tomatic control models are available also.

FIG. 4. DAVIES 14-CHANNEL TAPE RECORDER, INCORPORATING PLUG-IN SUBCARRIER OSCILLATORS

FM-TV, the JournaL of Rapto CoMMUNICATION
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FIG. 7, THE EMR FM/FM 3.POINT CALIBRATOR

Several receivers can be operated by one
transmitter or, in some cases, the outputs
of two or more transmitters can be re-
corded on a single chart by one receiver.

An interesting variation of this sys-
tem is the Metaphone, which consists
simply of a modified transmitter con-
nected to a telephone exchange and as-
signed a regular telephone number.
When this number is called, an audible
tone is heard whose duration is a func-
tion of the magnitude of the measured
quantity. The signal is repeated from
3 to 5 times for each call, so that an ac-
curate indication of the measurement
can be obtained with a stop watch.

Davies LaBoraTories, Inc., Riverdale,
Maryland. This company has developed
a vibration recording, measuring, and
analyzing system which is used by the
US Air Force. Several of the compo-
nents should be of interest, since they
can be adapted easily for other tele-
metering applications.

The system as originally designed con-
sists of 8 principal parts: a 14-channel
magnetic tape recorder with a remote
control, designed for airborne operation;
a playback unit, which reproduces the
original waveforms; and an automatic
harmonic analyzer, which provides a
chart of amplitude vs. frequency of the
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harmonic components, proceeding auto-
matically through all 14 channels.

A front view of the recorder is given
in Fig. 4. In order to accommodate a
frequency range from 3 to 2,000 cycles,
each input signal frequency-modulates
a 10-ke. carrier which is recorded on the
tape. An input of 1 volt produces 20%
carrier deviation. The 10-ke. signals are
produced by small oscillator units which
plug in at the bottom. Each oscillator
unit employs a subminiature tube in a
phantastron circuit, with another sub-
miniature amplifier stage to provide iso-
lation and to produce sufficient recording
current. The circuit is said to be very
flexible, and adaptable over a wide range
of carrier frequencies, deviations, and in-
put frequencies down to DC. It is likely
that these units could be adapted for use
as subcarrier oscillators in an FM/FM
telemetering system.

In this system, a 10-ke. signal is re-
corded on one of the 14 tape channels.
It is generated by a 200-ke. crystal-con-
trolled oscillator with dividing circuits,
in a unit similar in size and shape to the
carrier oscillators. This is to provide
servo control of the playback mechan-
ism, so that dimensional changes in the
tape can be compensated for, and the
playback speed can be made identical
to the record speed.

The complete playback and analyzing
equipment is shown in Fig. 5. The tape
transport mechanism and servo control
system is contained in the rack at the
left. Either spools or a continuous loop
can be handled. Ordinarily, a loop will
be employed, since very short recordings
are made at various intervals. These can
be cut and spliced to form a loop, which
can then be played continuously. The
center rack contains one strip-chart re-
corder and the subcarrier discriminator
panels. Another recorder and the wave
analyzer are held in the rack at the
right.

EvrecTrRO-MECHANICAL RESEARCH, INc.,
Ridgefield, Conn. The subcarrier dis-
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FIG. 6. EMR SUBCARRIER DISCRIMINATOR UNIT EMPLOYS RECTIFIED PULSES FOR DEMODULATION

criminator for FM/FM systems shown
in Fig. 6 was developed for the US Navy
Bureau of Ordnance, for use in testing
flight characteristics of developmental
aircraft. A new type of discriminator cir-
cuit is employed which provides the lin-
earity and distortionless demodulation
required for extremely accurate meas-
urements. Other advantages of the cir-
cuit, which utilizes as an output the
rectified plate waveform of a multivi-
brator triggered in synchronism with the
input frequency, are exceptional fre-
quency stability and high output volt-
age. Amplitude modulation of the sub-
carrier, it is claimed, has no effect.

A cathode-follower input stage pro-
vides an input impedance of 15, megohm,
so that the bandpass input filter is not
loaded excessively when the receiver is
connected to many discriminator units.
A push-pull direct-coupled cathode-fol-
lower output stage provides zero output
at center frequency, and provides for DC
output as well.

The subcarrier center frequency can be
on any one of 19 channels in the range
from 400 cycles to 70 ke. Operating fre-
quency is determined by a simple plug-in
unit. Intelligence frequencies range from
DC to 8 cycles on the lowest bands and
to 7,500 cycles on the higher bands. De-
viation can be as much as 209, depend-
ing on the plug-in unit employed.

Fig. 7 shows a three-point frequency
calibrator for use in FM/FM systems.
This unit provides 18 simultaneous ac-
curate frequencies for each position of
a 3-way calibrate control switch. One
group of 18 frequencies consists of the
center-frequencies for an 18-channel sys-
tem, and the other two groups of fre-
quencies represent 2/3 of maximum de-
viation above and below the center fre-
quencies. The output can he connected
directly to a telemetering receiver, to the
receiver output, or to a transmitter if it
is desired to calibrate the complete sys-
tem (exclusive of pickup equipment).

(To be continued next month)

19


www.americanradiohistory.com

WHEN INSTALLATIONS IN THE OIL FIELDS REQUIRE 6-VOLT OPERATION, COMMUNICATIONS ENGI-
NEERING COMPANY OF DALLAS USES G.E. MOBILE UNITS, ASSEMBLING THEM IN THIS MANNER

Communication News

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

TUDGING from readers’ comments,
J the breakdown of applications for new
facilities, published in our May issue,
not only provided valuable and much-
needed information, but disclosed a con-
siderable margin of error in various first-
quarter guesstimates that had been made
as to the number of new base and mobile
installations. If you missed the tabula-
tion by services, it was on page 34. A
similar summary of applications for the
second quarter of this year will be pub-
lished in August.

Special Industrial Services:

In Dallas recently, we heard a discussion
of the FCC’s reluctance to authorize
systems that call for connecting indus-
trial operations in remote areas with
company offices in cities of %4 million
population or more. It’s very easy to
misinterpret Commission policies, and it
is very difficult to obtain specific inter-
pretations of those policies from FCC
headquarters.

However, upon inquiry at Washington
we were told 1) that special industrial
authorizations are granted when opera-
tions are being conducted in a remote
and sparsely-settled region, and 2) that
communication between such remote op-
erations and company offices in large
cities has been authorized.

Specifically, a grant was issued last
April to Freeport Sulphur of New Or-
leans, for a system connecting Grand
Ecaille, Bay Ste. Elaine, and Garden Is-
land Bay with company offices in New
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Orleans. It should be noted, however,
that this is a microwave relay system, on
6,585 to 6,645 mec. * Also, this is the first
microwave installation in the special in-
dustrial service. Dow Chemical Com-
pany has applied for a similar micro-
wave system to connect some of its re-
mote operations in Texas with its Hous-
ton headquarters.

Split-Channel Operation:

It looks as if the petroleum-pipeline

being reduced by using split-channel op-
eration for new installations, instead of
putting in standard-channel transmitters
on frequencies already used in nearby
area.

While nothing has been finalized by
the FCC in this connection, split-channel
operation has proved entirely practical
and satisfactory, and its adoption in
some services is being forced by crowded
conditions. Only special problem en-
countered in practice is the necessity for
more careful maintenance control of
center frequency and modulation.

On 150 to 174 mec., most systems
serve relatively small areas, with the mo-
bile units operating near the transmit-
ters. Thus, split-channel operation in
this band is complicated by trouble from
desensitization and random noise. This
calls for further development work.

Airinc-Type Tubes:

While we’re on the subject of main-
tenance: companies handling the servic-
ing of communication systems on a con-
tract basis report that they are finding
it cheaper in most instances to pay the
price of Airinc-type tubes! manufac-
tured by GE and Raytheon, in order
to reduce the number of trips they make
to replace standard tubes. Also, we
notice that specifications for new instal-
lations ‘frequently call for furnishing
Airinc-type tubes as original equipment.

Other service organizations have
adopted the practice of cooking stand-
ard tubes for 50 hours, with the rated
voltages applied to the elements. This
eliminates replacements due to short-
time failures which would otherwise oc-
cur when new tubes are first put into
service.

THIS SINGLE-UNIT EQUIPMENT IS PRODUCED BY WEST COAST ELECTRONICS COMPANY, LOS ANGELES

service will take the lead in putting split-
channel equipment to work. General
Electric has delivered such units in the
Texas area, and preliminary reports
from Jerry Stover of Communications
Engineering Company indicate highly
successful performance on 20 ke. chan-
nels in the 30 to 50-mec. band, using 6 kc.
modulation.

No channels have been cleared for
this purpose. However, interference is

Transmitter Output Ratings:

Several readers have commented on the
fact that our monthly listings of appli-
cations for new facilities sometimes show
ratings of mobile transmitters of 100
watts or more. Since mobile units

1See ‘‘Réliable Electron Tubes for Aircraft Com-
munication’’ by E. K., Moore, Rapto CoMMUNI-
cATiON, Dec. 1950. This paper included a list
of Airinctype tubes available.
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aren’t made to deliver such high values
of output power, it appears that the
listings are not correct.

On investigation, we found that
some applicants show the watts drawn
from the storage battery, instead of
output power. Since our data is taken
directly from the applications, there is
no way we can correct these seeming
discrepancies.

Incidentally, we learned that some
applications are made out in such a
confused manner that we don’t know
how the FCC examiners can figure
them out. As headaches, they run to
a 6-aspirin rating.

Los Angeles Activity:

West Coast Electronics Company, now
installed in a beautiful factory at 5873
Jefferson Street, Los Angeles, has been
all out on military production but, as
a hedge toward the future, this concern
is getting back into the manufacture of
mobile equipment and monitors. There
in need for a source of supply in South-
ern California, as Kaar Engineering, at
Palo Alto, is the only other company
in this field west of the Mississippi.

Some idea of the activity in commu-
nications through the area from Loui-
siana to Texas, Arizona, and on up 1o
California can be gained from the fact
that those four states account for more
than 15% of the U. S. circulation of this
magazine.

Radio vs. Telephone Practice:

Radio and telephone engineers have
grown up in worlds apart, each group
going its separate way without much
interest in what the other has been
doing. In the last few years, that sit-
uation has been changing gradually, be-
cause radio and telephone techniques
are being joined in multiplex radio relay
installations. In fact, matters have
progressed to the point where Bell Sys-
tem companies, as well as the independ-
ents, are buying equipment from radio
manufacturers.

Impetus to this change was contrib-
uted by Bell Laboratories and Western
Electric engineers when they stole a
march on the radio industry by develop-
ing and manufacturing the equipment
used for the transcontinental micro-
wave relays.

Still, the gap between the two groups
has not been closed, nor will it be in
the foreseeable future. Radio engineers
look at the telephone installations and
say: “I could have build it at half the
price.” Telephone engineers raise their
eyebrows over radio installations and
shake their heads in silent dismay.

That reminds us of a comment from
the engineer in charge of one of the
radio relay systems. He said he had

not had trouble from electrical failures,
but he had had some serious outages
from three sources: 1. The wind had
shifted reflectors on the towers enough
to swing the transmitted beam away
from the next receiving point. 2. The
ground had settled under one tower,
thereby shifting the direction of trans-
mission. 3. Emergency engine-driven
G.E. 2WAY RADIO 1S USED ON 24 JEEPS FOR

MAINTENANCE AND PROTECTION OF THE
SQUARE MlI.ES OF NEW YORK CITY’S WATERSHED

NEARLY 100 PORTABLE MOTOROLA UNITS WERE
IN USE AT OMAHA DURING THE RECENT FLOOD

MUTUAL AID DIRECTOR JOHN STEPHANS CO.

ORDINATES WAYNE COUNTY FIRE DEPARTMENTS
FROM HEADQUARTERS AT LYONS, NEW YORK

generators did not start when the outside
power failed.

Lights on Remote Antennas:

CAA is clamping down on tower-lighting
of antennas at remote locations. Many
such antennas are at places where there
is no way to observe the lights and re-
port failures. Accordingly, CAA wants
warning systems installed that will mon-
itor the lights and report failures by
radio signals. Hughey & Philips, 4075
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Beverly Boulevard, Los Angeles, has
developed equipment for this purpose.
If the failure occurs at a time when the
transmitter is inaccessible ‘because of
weather conditions, it will still be pos-
sible, if the radio warning signal is re-
ceived, to notify the nearest CAA of-
fice, so that pilots can be advised.

Amplifier for Mobile Use:

To meet the needs of police, fire, and
other services for operating loudspeakers
on cars and trucks, a 12-watt amplifier
and weatherproof speaker combination
has been brought out by the HK Com-

. munication Equipment Division of H.

Robert Dollar Company, 50 Drum St.,
San Francisco. The ampllﬁer, operating
from 6 volts, is carried in a shock-
mounted case 13% by 734 in., by 6%
ins. high. Current drain is less than 4
amperes standby, and 8 amperes for talk-
ing. A steady tone can be cut in as a
warning signal. As it does not vary in
pitch, it cannot be mistaken for a siren.
Cables, microphone hanger, and remote
control head are all designed to facilitate
installation on cars and trucks.

Microwave Systems:

Principal argument of the telephone en-
gineers in favor of wire lines vs. radio
relays is based on the dependability of
the former. Actually, they are betting
that more outages will result from the
radio equipment itself than from the
telephone lines.

This all comes down to differences in
design practice between systems that are
leased, and those that are sold outright.
Also, there is inevitably a difference in
the design of equipment that is to be
serviced by the user, and that which is
to be serviced and maintained by the
company that supplies it.

The effects of the growing competition
between radio manufacturers and the
telephone companies, as they show up in
apparatus design, will be interesting to
see, and well worth watching.

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 maintenance men.

In response to many requests, we shall pro-

Service Notes, where such experiences can be
exchanged. 1f you have met and solved a

bl of installati or main-
tenance, or if you are sseklng 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 |f name and add

vide a new department, under the title of Field |
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PATTERN FOR TV PROFIT

PART 3 — HOW LIGHTING AFFECTS PICTURE QUALITY — REQUIREMENTS OF TV
LIGHTING EQUIPMENT — DESCRIPTIONS OF TYPICAL COMMERCIAL FIXTURES

By ROY F. ALLISON, in collaboration with A.B. CHAMBERLAIN, RODNEY D.
CHIPP, RAYMOND F. GUY, THOMAS E. HOWARD, and FRANK L. MARX

TV Lighting Requirements:
ECAUSE the new, efficient image

orthicon camera tube is now em-
ployed almost universally for live-pickup
work, this discussion is concerned with
lighting equipment for studios wherein
image orthicon cameras are used.®
Of the four types of lighting equip-
ment in use today — incandescent, flu-
orescent, carbon-arc, and mercury-vapor
— only the first two are suitable for
general-purpose television use. Mercury-
vapor light sources are affected by line
voltage, require too much time to reach
full brilliance, cannot be controlled in in-
tensity, and have a discontinous illumi-
nation spectrum. They are used only
for special effects, in general. Carbon
arcs are expensive to operate and main-
tain, and are limited in application.
Output from fluorescent lighting units
at the blue end of the spectrum is about
409% greater than that of incandescents.
However, the condition is reversed at the
red end of the spectrum, where the rel-
ative outputs of incandescent and fluores-
cent sources are in the ratio of about
2to 1.

SMuch of the information in this section was fur-
nished by George Gill, of Kliegl Bros. Universal
Electric Stage Lxghtmg Company, Inc., 321 West
50th Street, New York 19, N. Y.

AND FiLL LIGHTING.
RIGHT: A
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FIG. 12, LEFT: AN INCANDESCENT
SCOOP OR FLOODLIGHT FOR :A:g

LONG-DISTANCE SCOOP

When combined with the response
curve of the new image orthicon tube, an
incandescent source produces an overall
color response which resembles closely
that of the human eye. Thus, with such
a combination, colors reproduce normally
in gray-scale rendition. With fluorescent
light, on the other hand, there is a defi-
ciency in red response, which causes dark
skin-tones.

Curiously enough, the serious lack of
radiation at the red end of the spectrum
is responsible for the one real advantage
of fluorescent lights. Since infra-red
radiation is associated with heat output,
fluorescent lights produce substantially
less heat than incandescent units of the
same lighting capacity. When fluorescent
lighting can be employed, a very signif-
icant reduction can be made in the cost
of air-conditioning equipment to handle
the studio lighting heat load. The rea-
son for this is apparent on consideration
of the following table:

RELATIVE RADIATION

IncaNn- Fruor-
DESCENT  ESCENT
VisisLe LicaT 12% 20.5%
Inrra-RED 70% 26.5%

It will be noted that fluorescent units
radiate approximately equal amounts of
visible and infra-red light, while incan-

FIG.

FiG. 14. SCOOP WITH FRAME FOR A DIFFUSER

descents produce almost six times as
much infra-red as visible light. Also, the
overall efficiency of incandescents is con-
siderably lower than that of fluorescents.
It can be appreciated readily, therefore,
that fluorescent lights are much cooler
and impose a much less severe load on
the air-conditioning system.

On the other hand, fluorescent fixtures
are larger, more cumbersome, and more
difficult to control. Also, they have very
low source brightness, which limits the
total obtainable output. Reflectors must
be large to obtain the required directional
light control, and even then are inade-
quate for spotlighting purposes. Initial
installation costs are higher than for in-
candescent units, as are maintenance
costs. Fluorescent units are heavier and
do not lend themselves easily to read-
justment. For these reasons, most studio
lighting installations are composed of
incandescent units entirely, or a combi-
nation of both types.

Where both types are employed, the
fluorescent units are usually utilized for
general illumination or base lighting, and
the incandescents for purposes which re-
quire more rigid control and flexibility.
In some installations, however, the heat
load is so important that fluorescents are
used almost entirely, despite the de-
crease in flexibility.

It is advisable to use filters on the
cameras in cases where a preponderance

FM-TV, the JournaL of Rapio COMMUNICATION
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FIG. 15. AN OVERHEAD FLUORESCENT PAN UNIT

of fluorescent lighting units is employed,
in order to provide good gray-scale ren-
dition. A widely-used filter suitable for
that purpose is the Wratten No. 6. This
has transmission loss which produces
very little effect on the radiation from
incandescent lights, but subdues the ex-
cess blue and ultra-violet components
present fluorescent radiation.

Image orthicon tubes of greater sensi-
tivity have reduced markedly the light
levels required to obtain adequate signal-
to-noise ratios in TV pictures. This has
permitted more general use of incandes-
cent units with greater versatility, so

FIG. 16. MOBILE FLUORESCENT SLIMLINE PAN

that emphasis can now be placed on op-
erative techniques and artistic effects.
Thus, the lighting installation should be
extremely flexible in application, with
units that can be moved easily and ad-
justed quickly without wasted time.
With the general shift toward the use
of incandescent lighting, the need for
fast, rigid control of lights individually
and in groups has arisen.

Range of Light Levels:

As in photographic work, the light-level
requirements for television are depend-
ent on the lens apertures employed. The
aperture employed for any given pickup
is determined by the required depth of
field. Therefore, the characteristics of
the scene must be related to the amount
of light needed for a good technical pic-
ture.”

Lens stops most often employed are in
the range from f:5.6 to f:8. Where it is
necessary to cover a great depth of field
without refocussing, however, smaller
stops must be employed, and more light
must be provided. On the other hand.
if lighting equipment is inadequate in
quantity or flexibility, large apertures
must be used, thus limiting the avail-
able field depth.

As a general rule, lighting equipment
should be capable of providing incident
light levels of at least 200 foot-candles.
This can be obtained in most cases with
equipment drawing 25 to 35 watts per
sq. ft. of floor space. Some estimates
depend on the size of the studio. Where
an ordinary studio is concerned, of less
than 4,000 sq. ft.. 30 to 40 watts per sq.
ft. are recommended; for auditorium
studios 20 to 30 watts per sq. ft. may be
sufficient. In the later case. of course.
this will be distributed strategically. with
most of the equipment used in the stage
area.

It should be pointed out that these
figures are for maximum capacity, which
may be employed very seldom. Total
wattage figures optimum for any specific
installation will depend on other factors
also, such as the height of the supporting
structures, the percentage of fluorescent
units employed, the degree of physical
and electrical control provided, and the
intended uses of the studio.

Lighting Functions:

Studio lighting equipment can be classi-
fied according to its function in con-
tributing to the effects desired by the
program director. It is most conven-
iently divided into five categories, as
follows:

of TV lighting

ations  an on a relatively
non-technical level, see “CBS Television Staging
and Lighting Practices,” by Richard S. O’Brien,
SMPTE Journel, September, 1950.

7For an excellent di§cussion
et .
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FIG. 17. FRESNEL UNIT GIVES SOFT LIGHT BEAM

1) Base and fill light

2) Key light

8) Modeling light

4) Back light

5) Special-effects light

Base lighting is the general all-round
illumination on a particular set. It pro-
vides the minimum light level over all
parts of a scene that is necessary to pro-
duce an acceptable picture. Floodlights
of fairly low intensity are commonly em-
ployed for this purpose. They may be
either fluorescent or incandescent units.

Fill light falls in a special subcategory.
It is employed with base lighting after
the accent lighting has been adjusted
properly, in order to fill in objectionable
shadows. It is used also to reduce the
contrast range of the finished picture.
The contrast range is usually from 15 to
1 to 25 to 1. Contrast is increased
electronically through the transmission
chain to compensate for the camera’s
limited range.

Key light is motivating light — the
type of light the viewer expects subcon-
sciously for the setting. It is ordinarily
the principle illumination on the subject,
and it may come through a window for
an indoor daytime scene, or from table
lamps and a fireplace for an evening
scene. Bright, sunny light or gray,
cloudy light would be expected for an
outdoor daytime scene.

Modeling light is used to make a sub-

FIG. 18, BARN DOORS PREVENT LIGHT SPATTER
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ject as attractive as possible, to create a
three-dimensional effect by judicious
shadowing, and to hide flaws or imper-
fections in an artist’s features while em-
phasizing his best points.

Back light is employed very often to
provide highlights for artistic effects, and
is extremely effective in creating an illu-
sion of depth. Restricted light from
some sort of spotlight should be em-
ployed, and care must be taken to avoid
obviously unrealistic lighting effects.

Special effects light may be incidental
to scene identification or may accom-
pany the action. It is used to provide
illusions of animated clouds, snow, rain,
searchlight beams, lightning flashes, and
firelight, among other purposes.

Typical Lighting Units:

Sometimes described as the work-horse
of the studio, Kliegl’s® floodlight shown

FIG. 21. INTERIOR VIEW OF A PATTERN LIGHT

in Fig. 12 can be mounted overhead or
on a floor stand. It is available in two
diameters: 15 ins. for 800 or 500-watt

8Kliegl Universal Electric Stage Lighting Com-
%an)‘} Inc.,, 321 West 50th Street, New York 19,

itlide o [
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FIG. 23. AN INCANDESCENT STRIP-LIGHT ASSEMBLY, OFTEN USED FOR SPECIAL LIGHTING EFFECTS

lamps, and 18 ins. for 750 to 2,500-watt
lamps.  Incandescent floodlights are
called scoops. Fig. 13 shows another
variety, the long-range scoop. This is
a unit having a considerably narrower
beam width than a standard scoop, and
is intended for the same purpose at a
greater distance.

Fig. 14 is a view of Century’s® 14-in.
ellipsoidal flood light, fitted with a
diffuser frame. Capacity is 300 or 500
watts. It can be mounted overhead or
on a floor stand, as can the 16-in. model
for 750 to 2,000-watt lamps.

Fluorescent light units are also used
extensively for base and fill lighting pur-
poses. A typical overhead slimline
assembly is shown in Fig. 15. This unit
by Century consists of 6 thin fluorescent
tubes in a frame 42 ins. long. A three-
section ballast box is built into the as-
sembly, permitting intensity control.
These units can also be mounted on
floor stands. Fig. 16 shows a Kliegl 4-
element slimline unit mounted on a
castered floor stand. They can be pro-
vided with built-in or separate ballast
boxes, and in 4 or 6-element assemblies.
The 6-element units are available in
either single-intensity models or for
operation at 1/8, 2/3, or full intensity.

Fresnel spotlights are employed for
key, modeling, and back lights. Such a

9Century Lighting, Inc:, 521 West 43rd Street,
New York 36, N. Y. .

i B - .
FIGS. 19 AND 20. TWO FRESNEL-LENS SPOTLIGHTS, USED FOR KEY, MODELING, AND BACK LIGHTING

e,

spotlight consists of a high-intensity
lamp with a concentrated filament,
backed by a spherical reflector, and a
soft-edge Fresnel lens. They can be con-
trolled closely as to beam diameter and
are useful at any distance. Fresnel spot-

—

FIG. 22. PATTERN LIGHT HAS BEAM CONTROLS
lights by Kliegl are shown in Figs. 17
and 18.

Fig. 17 is a view of an 8-in. model, for
use with 1,000 to 2,000-watt lamps.
Models are also available with lenses
from 8 ins., for 100 or 150-watt lamps, to
16 ins., for 5,000-watt lamps. Castered
floor stands can be provided for all
models except the 38-in. types, which
are furnished with table bases. A 6-in.
model is shown equipped with barn
doors in Fig. 18. These are essential for
spotlights located so that spill light
might strike a camera, and are useful
also for beam-shaping.

Century manufactures a variety of
Fresnel spotlights also, under the trade
names of Fresnelite and Featherlite. A
typical Fresnelite is shown in Fig. 19.
This is a 6-in. unit, suitable for 250 to
750-watt lamps, with a beam angle ad-
justable from 15° to 60°. Featherlites,
Fig. 20, are special light-weight, high-
intensity lights, especially suitable for

(Continued on page 32)
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New UHF-TV Antenna

PART 1— CONSTRUCTION AND PERFORMANCE DE-
TAILS OF TFU-24B UHF ANTENNAS—By O. O. FIET*

INCE World War 2, RCA has been
active in research and development
work on UHF television transmitting
equipment, 1 2.3, 4.5, 6, 7 and much work
has been done on UHF transmitting an-
tennas.l: % 6 Two experimental television
transmitting installations were made
with slotted-cylinder omnidirectional an-
tennas. This experience, combined with
that obtained with other high-gain, high-
frequency broadcast antennas® ® has
contributed to the design of the new
RCA type TFU-24B commercial UHF
television transmitting antenna.

The TFU-24B antenna has the highest
gain of any omnidirectional antenna yet
developed for high-frequency transmis-
sion. Improvements in performance and
simplicity of the TFU-24B antenna are
readily apparent when comparison is
made with its prototype antenna in-
stalled at Bridgeport, Connecticut dur-
ing 1949,% which has been in continuous,
trouble-free operation for more than three

*Engineer, Radio Corp. of America, Broadcast
Transmitter Engineering Section, Camden,
1“Comparative Propagation Measurements; Tele-
vision Transmitters at 67.25, 288, 510, and 910
Megacycles,” G. H. Brown, J. Epstein, and D.
W. Peterson, RCA Review, June, 1948.
2“Field Test of Ultra- Hngh Frequency Television
in the Washington Area,” G. H, Brown, RCA
Review, Dec., 1948,
3“UHF Television Field Test,” R. F. Guy,
Electronics, April, 1950.
+“Bridgeport UHF-TV Test Results,” R. F. Guy,
FM-TV Rapto CoMMUNICATION, May, 1950.
5“Experimental Ultra High Frequency Television
Station in the Bridgeport, Connecticut Area,” R.
F. Guy, J. L, Seibert, and F. W. Smith, RCA
Review, March, 1950.
6“Ultra-High-Frequency Antenna and System for
Television Transmission,” O. O. Fiet, RCA Re-
view, June, 195C.
A new Ultra-High-Frequency Television Trans-
mitter,”” J. R. Bennett and L. S. Lappin, RCA
Review, June, 1950.
8“8.Bay Pylon Antennas,”
News, Aug., 1948.
9“Measured Characteristics of the Pylon An-
tenna,” O. O. Fiet, Broadcast News, Dec., 1947.

0. O. Fiet, Broadcast

FIG. 2. TOP VIEW, BEACON MOUNT REMOVED. RING CAN BE USED TO MOVE HARNESS FOR TILTING BEAM.

years. The many features of the Bridge-
port antenna which contributed to its
reliability have been incorporated in the
commercial TFU-24 B antenna.

Construction:

The new antenna is of slotted tubular
steel construction, as shown in Figs. 1, 2,
3, 4, and 5. Each radiating layer con-
sists of 1-in. wide slots approximately 1.3
wavelengths long, parallel to the axis of
the cylinder, and spaced equally around
the circumference of the cylinder. Ad-
jacent layers of slots are staggered or
rotated 60° to obtain maximum mechani-
cal strength and a circular horizontal
pattern. The energy is distributed to
the 16 to 18 layers of slots by means of
a single coaxial line feeder system within
the self-supporting slotted-cylinder radi-
ator. The inside of the radiator serves as
the outer conductor, and a coaxial cop-
per tube within the cylindrical radiator
serves as the inner conductor. A coaxial
line is installed within the inner con-
ductor to provide center feed, with at-
tendant benefits of adjustable vertical
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FIG. 1. TOP SECTION OF A TFU.27BH ANTENNA.
ABOUT HALF THE 18-BAY ANTENNA SHOWS HERE

pattern tilt, symmetrical patterns for
any frequency, and greater bandwith
than that obtainable from an end-fed
antenna.

FIG. 3. SETUP FOR VERTICAL PATTERN TESTS
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Many of the mechanical features are
not found in any other high-frequency
broadcast antenna. The slotted cylinder
is constructed of hot-rolled open hearth
structural steel, hot-dip galvanized to
provide a structural life expected to ex-
ceed 50 years. The outer fiber stress for
the highest wind loading (50/80 lbs./sq.
ft.) is less than half that permitted by
most building and structural steel codes,
as shown in Fig. 6 and the accompanying
table.

ANTENNA SPECIFICATIONS

Channel Low Medium High

Freq. Band, Mc. 470-625 625-750  750-900
Type Number TFU-24BL TFU-24BM TFU-27BH

Weight, Ibs. 2,300 1900 1,600
A, ins. 1034 8%
B, ins. 39 32 25
C, ins. 15% 13 10%%
D, ins. 17V 15 1212
E, Ins. 1V 1 7%
No. of holes 16 12 12
H, ft, 40 37 34
H1, f. & Ins. 21-6 19-4 18
H2, f1, & ins. 20 18-6 17
R1, no ice, Ibs. 1,200 960 630
Wind load moment,

ft. — ibs. 26000 18,500 12,000
Gain, tentative 24 26 28

Particular attention has been given all
sections of the antenna to assure maxi-
mum durability; all parts and materials
were selected for high corrosion resist-
ance and galvanic compatibility. Slot
cover end caps are of cast aluminum:
small hardware and metal parts, alumi-
num or stainless steel; pole steps, hot-dip
galvanized forged steel; mounting flange
bolts, stainless steel or hot-dip galvanized
high strength alloy steel; leveling plates,
hot-dip galvanized steel; transmission
line, copper with brass or bronze parts
and Teflon insulators; coupling loop
capacitors, Teflon; shorting plugs, brass
and bronze; beacon mounting and venti-
lator, aluminum or hot-dip galvanized
steel; and slot covers, polyethylene with
additives to improve durability.

The pole mounting flange is of special
high strength alloy steel having high im-
pact resistance at a temperature of
—-60°C. This is particularly important
since ordinary carbon structural steel

26

does not have very good impact resist-
ance at low temperatures. The weld
neck mounting flange is welded to the
structural tube by an automatic machine,
and the weld is then “gamma rayed” by
means of a radium capsule within the
tube and a photographic film around
the outer circumference of the weld. The
weld exceeds requirements of the Amer-
ican Welding Society.

Slots are cut in the steel cylinder by
an automatic oxyacetylene cutting torch.
This process is fast, less expensive, and
produces a finish with tolerances com-
parable to those of milled slots. The
automatic cutter utilizes a photo-electric
or magnetic device which follows a mas-
ter template or layout. The semi-cir-
cular slot ends are cut without drilling
holes at each end of the slot.

The entire antenna is a complete one-
piece assembly which will be shipped to
the customer completely tested and ad-
justed. Experience has indicated that
UHF antennas shipped “knocked down”

FIG. 5. COUPLING LOOP AT CENTER OF A SLOT

will require a great amount of adjust-
ment and test after installation in order
to obtain satisfactory performance for
UHF television. The cost of such ex-
tensive field adjustment and tests greatly
exceeds the small additional shipping

FIG. 4, ONE OF THE TFU-27BH ANTENNA SLOTS. NOTE TEFLON SUPPORT INSULATOR FOR HARNESS

MAX. POWER INPUT,
10 KW, 70 5000 FT.

MAX. TEMP, 48°C

IMPEDANCE,50 OHMS

VSWR < 1.4:

MAX. WIND VELOCITY

L. NOICE- 110 MPH.
/2 IN. ICE= 93 MPH.
TENS. STRESS <

4

BOLY STRESS ¢
16,000 PSI,

FIG. 6. IMPORTANT ANTENNA CHARACTERISTICS

cost of an antenna completely assembled
and tested. Because of the critical na-
ture of UHF antenna equipment, it is
recommended that a qualified factory-
trained service engineer check the an-
tenna system on arrival and after instal-
lation to assure a minimum of installa-
tion trouble and expense.

The TFU-24B antenna, as can be seen
in Fig. 6, is quite easy to erect. In most
cases it can be installed in one or two
hours after the rigging is set up. Two
wedge-shaped disk leveling plates are
utilized under the antenna mounting
flange to provide a level base for the an-
tenna mounting. The leveling plates can
be adjusted before installation by using
a sensitive machinist’s level to obtain a
very accurate adjustment. If desired,
the antenna can be tilted mechanically,
by using a level and feeler gauges to ad-
just the leveling plates to the required
slope. Electrical tilt can be incorporated
by shifting the harness a few inches dur-
ing or after the initial installation. The
simplicity of this adjustment permits
determination of optimum tilt by field
experiments after the antenna has been
put into operation. A combination of
mechanical tilt and electrical beam tilt
is desirable for many terrain conditions
existing at typical sites suitable for a
UHF television antenna.

Because both types of beam tilt ad-
justment can be made, the high gain of
the antenna can be utilized to give the
best possible coverage for a variety of
terrain conditions. It is possible, where
suitable mountain sites about 5,000 feet
above average terrain are available, to
obtain the maximum permissible ERP
of 200 to 300 kw. by using the TFU-24B
antenna and a 10-kw. transmitter. The
minimum permissible ERP for the largest
cities is also obtainable at 250 to 300-

{Concluded on page 32)
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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 mec.

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 mc.
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 mec. 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.

! FCC Rules require that each fixed and mobile transmitter in every radio system be checked for modulation BROWNING LABORATORIES, Inc.
every 6 months, and whenever an adjustment is made that might affect the modulation. Records of these A .
tests must be entered in the station log, where they can be seen by the Radio Inspector. 700 Main St., Winchester, Mass.

Please send me technical details and prices en
the following Browning precision products:

Browning Laboratories |5z

700 MAIN STREET, WINCHESTER, MASS. Name

Address

In Canada: Measurement Engineering, Ltd., Arnprior, Ont.
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BBC Pulsed-Glide Acoustic Displays

PART 2 — AN EXPLANATION FOR SOME LOW-FREQUENCY ACOUSTIC EFFECTS
— INTERPRETATION OF DISPLAYS — By T. SOMERVILLE AND C. L. S. GILFORD*

Part 1 of this article, which appeared

last month, described equipment and
methods for making a mnew kind of
acoustic test developed by the BBC.

Some examples of the photographic
records thus obtained are shown in Fig.
5. The level scale is logarithmic with
increasing level upward, and the time
scale is linear from left to right. The
frequency increases from each decay
curve to the one on its right. Because of
the logarithmic scale of the tone source,
equal horizontal distances along the rec-
ord represent equal frequency ratios.
The frequencies of the brightened mark-
ers are indicated by the figures in the
margin. These records are called pulsed
glide displays.

It should be understood that there are
many difficulties in the detailed inter-
pretation of the pulsed glide displays.
The information in these displays is, as
it were, coded; it requires elucidation
both qualitatively and, to some degree,
quantitatively. The families of displays
make up complete patterns which can be
regarded as characteristic of the overall
behaviour of a studio, and which give
also a coded pictorial representation of
the behaviour of the studio under test
in specific frequency domains. The fine
structure of the patterns can be corre-
lated to some extent with subjective
effects observed by the listeners. This
is proving to be of great value. An ac-
count is given in the following sections
of the progress made so far toward inter-
preting such patterns.

General Characteristics:

The appearance of the display varies be-
tween that of Fig. 6A, in which the de-
cay curves change slowly with frequency
and produce horizontal structures, and

*Engineers, British Broadcasting Corporation,
Nightingale Square, London S.W. 12, England.
This article appeared in the BBC Quarterly also.

Fig. 6B, in which complete changes take
place between one pulse and the next.
Fig. 5A is characteristic of small rooms
at low frequencies, and 5B of large rooms
at high frequencies. This trend is to be
expected upon a consideration of the
eigentone spacing, the mean value of
which varies inversely as the square of
the frequency and inversely as the
volume of the enclosure. At the lowest
frequencies in a small studio there may
be many pulses in the frequency band
between two successive eigentones; con-
sequently, the decay curve changes
slowly. A mathematical study of the
changes in the decay curve in the fre-
quency regions of separated eigentones is
in progress.

Confining attention first to the low-
frequency part of the display, another
important general characteristic can be
observed. Many of the horizontal fea-
lures are determined by the position of
the microphone, and change completely
as the position of the microphone is
changed. Such acoustic features are de-
scribed as adventitious. Others can be
observed in more than one microphone
position, perhaps even in all positions,
indicating that they are intrinsic features
of the room acoustics. Figs. 6A and 6B
are displays obtained at two microphone
positions in the same room. A number
of adventitious features are apparent,
together with an intrinsic feature at 100
cycles.

Low-Frequency Formations:

The processes of sound built-up and de-
cay in a room have been described in an
extremely useful way by Mayo.? Briefly,
the build-up with a steady source can be
represented as the successive addition of
an infinite series of diminishing vectors,
random in phase at first, but eventually

tC. G. Mayo, “Standing Wave Patterns in Room
Acoustics,” Acoustica, (In publication).
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degenerating into an equiangular spiral
which represents the eigentone regime.
This is diagrammed in Fig. 7TA. When
the source is removed, the process is re-
versed; the steady-state level OA changes
first to a value represented by OB, then
to OC, and so on in succession. This
concept facilitates the explanation of
many of the acoustic features, particu-
larly the adventitious ones in the low-
frequency displays.

The fluctuations in the upper part of
each decay curve represent the random
echoes from nearby surfaces, and the
lower parts represent the regular eigen-
tone patterns. It might be thought that
the first echoes would not be very sensi-
tive to frequency, although it is apparent
that they are. A similar difficulty was
noted by Mason and Moir,'° who sought
to explain the frequency variations in
short-pulse pictures by reason of pos-
sible changes in the polar diagram of the
loudspeaker. Reference to Fig. TA shows
this to be incorrect, because the sound
level corresponding to any point X on
the diagram is determined by OX; any
slight change of frequency causes a
change in the angle of the spiral and,
therefore, an appreciable change in level.

During the decay, the disappearance
of the direct sound and the first few
echoes may cause a decrease in level as
in Fig. 7B or an increase as in Fig. 7C.
Thus, the decay curve will show an
initial fall or rise, as in Fig. 7D and 7E.
The extent and direction of this initial
change, for any particular microphone
position, varies with frequency. It is a
maximum or a minimum when the direct
and reverberant components are in or
out of phase respectively. Examples of
the formation produced in this way are

(Continued on page 30)

10C, A. Mason and J. Moir,. “Acoustics of
Cinema Auditoria,” TEE Journal, Vol. 83, Pt.
111, Sept. 1941, page 183.
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OPHAR

| . WAXES

"o,

“, 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.

antenna research,

development
facilities

Let us help you with your
engineering problems.

V ZOPHAR MILLS, unc.
112-130 26th Street,
Brooklyn 32, N.Y

FOR PUBLIC
ADDRESS, RADIO,
and kindred fields,

JONES

400
SERIES

& SOCKETS

3 of proven quality! !

PLUGS

s cadm
:-;:d. \nsu\uf:lon
molded pakelite-
Plugs and sockefés

po\aﬂzed. 2,4, 's,
8, 10, 12 con?oc‘“.\
Steel caps wi 3

paked bl o\ c
) ckle enamel
cmCa?u\og i:o. \:
+es full informa”
?il:: on complete I
line of Jones Ek.ec-

yrical Connecting

Devices Pl:g:,- ‘

Sockets c:ndwe“a

minal StriPs: i

- Howarp B. Jones Division

f CINCH MANUFACTURING CORPORATION
CHICAGO 24, ILLINOIS

f SUBSIDIARY OF UNITED-CARR FASTENER CORP,
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TRANSMISSION LINES FOR AM-FM-TV-MICROWAVE
ANTENNA EQUIPMENT « ANTENNA TUNING UNITS « TOWER LIGHTING EQUIPMENT

The 420-acre ANDREW Research
Center, including a milc-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.

4 The testing range wtilizes this
platjorm and various towers for
antenna. field testing. Recently, u
Sfull-scale model of the Empire State
Building’s conical upper section was
built on the platform for testing
television transmitting antennas. The
INDREW *"Skew™ antennea developed
Sfrom the tests is now in use on the

Ewmpire State Building.

{ At this large, 1ell
cquipped Center, « iwide
range of equipment and
set-ups are available, both
indoors and out. Antenna
prablems are solved by
antenna specialists
cquipment and experience
cover 50 KCS to 20,000
MCS—these enable
ANDREW to accept « wide
range of antenna develop-
ment and engineering
responsibilities.

d The large indoor laboratory has
provisions for handling large equipment
and is equipped with complete machine
shop and metal worlking fucilities.

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

test set-up.

| ./%lm ANTENNA SPECIALISTS

363 EAST 75TH STREET, CHICAGO 19

ANTENNAS + DIRECTIONAL
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ACOUSTIC DISPLAYS
(Continued from page 28)

shown in Fig. 8 at the points A and B.
Fig. 9 shows the anti-phase case pro-
duced artificially by passing tone pulses
through the circuit of Fig. 10 to the
logarithmic amplifier and oscilloscope.
The upper envelope of the curve thus
represents the steady-state level or the

is fairly uniform in sound-absorbing
properties. Fig. 11 is a display obtained
with a microphone at one end of an un-
damped tube 4 ft. long, with the loud-
speaker at the other end. The maxima
corresponding to the eigentone frequen-
cies and the uniformity of slope are well
illustrated.

An extension of the use of simple
models to build up such idealised dia-

TIME ———=

A2 P
® ‘C
—
4 < \
) ] B

FIG. 7. REFLECTED SOUND MAY ADD TO OR SUBTRACT FROM DIRECT SOUND, DEPENDING ON PHASE

reverberant sound level, whichever is the
greater. The steady-state curve itself
appears as a recognizable line which coin-
cides normally with the envelope, but oc-
casionally drops below it as at B in Fig.
8. Ordinarily, the frequencies of maxi-
mum steady-state level represent eigen-
tone frequencies. There is no change of
slope in the curves associated with the
eigentone frequencies, provided the room

[ 70 ’ 80

FIG. 12. THREE TYPES OF INTRINSIC FEATURES THAT MAY BE FOUND IN LOW-FREQUENCY DISPLAYS

30

grams is proposed. Further work will
be carried out on this in due course.
Three types of intrinsic features have
been recognized. The first consists of a
series of violent fluctuations in slope, il-
lustrated in Fig. 12A. This is probably
caused by non-uniform damping of dif-
ferent eigentones. It has not been corre-
lated with any subjective effect. The
second is a phenomenon which usually

-

STEADY-STATE BELOW I[NITIAL LEVEL

o WO W 80

FIG. 8.

FIG. 9, ABOVE: ARTIFICIAL ANTI-PHASE CASE
Fig. 11, BELOW: PEAKS AT EIGENTONE POINTS
occurs well down in the decay'curves.
and consists of a sudden disturbande
reaching a maximum at a particular fre-
quency. This is almost invariably asso-
ciated with an audible colouration to
speech. Fig 12B shows such a feature
occurring in the display from an an-
nounce studio. This should be compared
to Fig. 12C, which shows curves of a
non-reverberant room containing six sim-

-
L

INPUT R OUTPUT

FIG. 10. CIRCUIT PRODUCING EFFECT OF FIG. 9

ilar Helmholtz resonators. Examples of
correlation with subjective effects will
be given in the next section.
The third intrinsic feature consists of
a spread in the curve spacing at a partic-
ular frequency, as shown in Fig. 12D.
This has been found to coincide often
with a structural resonance which, in
some cases, has caused colouration.
(To be continued)

NEW USE FOR
TAPE RECORDERS

ENERAL Electric engineers have

found an ingenious way to avoid
taking heavy sound-analyzing equip-
ment to the sites of operating transfor-
mers for hum measurement and analysis.
Instead, a Magnecord tape recorder is
used with a sound-level meter to obtain
an accurate record of hum at various
locations. Appropriate technical infor-
mation and a standard sound for calibra-
tion purposes are recorded also. The
tape is then brought back to the labora-
tory for analysis. This method provides
more consistently accurate results.

FM-TV, the JourNAL of Rapio COMMUNICATION
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Inch

\o"’“ﬂ“

SC\\‘ with DC
AMPLIFIERS

Model 670

Accurate television service requires a GOOD
"Scope.’”  This HICKOK 670, designed with
D. C. amplifiers provides perfect square
wave response on both high and low fre-
quency. The extra sensitivity — to 10 MV
per inch — in this HICKOK 670, properly
shows the response curve, even when TV
receiver is far out of alignment,

Features . ..

Wide band vertical amplifier use-
able beyond 2MC. Polarity revers-
ing switches. Push-pull amplifiers.
Direct connections to horizontal and
vertical plates. Fixed sweep fre-
quency for accurate viewing of
wave forms 30 and 7875 cycles. Re-
current linear sweep 3 to 50,000
cycles. Astigmatic focus control for
sharper trace. Horizontal amplifier
0 to 100 KC. Sweep oscillator 3 to
50 KC.

You'll like this Model 670. It's a perfect
companion to the 610A for accurate TV
alignment; or the Model 630 for accurate
wave form analysis. Write for complete
technical details.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10530 Dupont Avenue * Cleveland 8, Ohio
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Models 611 and 612 are popular
instruments in research and design
laboratories, vacuum tube plants,
transmitter manufacturing plants,
and in fixed and mobile communi-
cation services.

“They are ruggedly built for portable
use, and are as simple to use as a D.C.
voltmeter. The power absorbing load
resistor is non-radiating, thus prevent-
ing transmission of unwanted signals
which interfere with message traffic
in communication services.

Frequency range: 30 to 500 MC (30 to
1,000 MC by special calibration)

Impedance: 51.5 OHMS —VSWR less
than 1.1

Accuracy: Within 5% of full scale

Input connector: Female "N which mates
with UG-21 or UG-21B. Adapter
UG-146/U is supplied to mate with
YHF plug, PL259.

TERMALINE

DIRECT READING
. R.F. WATTMETERS

(DUAL RANGE)
MODEL 611—0-15 and 0-60 Watts
‘ MODEL 612—0-20 and 0-80 Watts
IMPEDANCE —51% Ohms

Special Scale Model “6ls” are avail-
able as low as 15 watt full scale, and
other models as high as S KW full scale.

Catalog Furnished on Request

1800 EAST 387 ST.
CLEVELAND 14,
OHIO
Wesi Coast:

NEELY ENTERPRISES
HOLLYWOOD 46, CAL.

ELECTRONIC CORP.
TERMALI N COAXIAL LINE

INSTRUMENTS

| DC ré_AC E:)nvert(_e_rs D,ynamo-f-ors Genemotors

DEPENDABLE . .. COMPACT. . . EFICIENT
@E‘G@B‘ Rotary Power

Carter DC to AC Converters, Dynamotors, Genemotors,
Magmotors, and Inductor Alternators (inverters) are
made in a wide variety of types and capacities adapt-
able to communications, laboratory, and industrial ap-
plications, of many kinds. Widely used in aircraft,
marine, and mobile radio, geophysical instruments,
laboratory work, ignition, timing and many other uses.

(arter hjotoz (o

2641 N. Maplewood Ave., Chicago 47
| Sales Offices in Principal Cities

MAIL COUPON FOR CATALOGS

Please send catalogs containing complete in-
formation on Carter Rotary Power Supplies.
Name .

Address_

Trade Mark
Registered

I
|
!
|
|
- |
|
|
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Before you huy anyhody’s
MICROWAVE SYSTEM

1. Who is the manvfacturer?

When you specify RCA, the answer is easy.
Because RCA is the world’s greatest name in
radio, television, and related activities. RCA
has pioneered in high-frequency radio com-
munications and really knows microwave
from start to finish.

2. What has he actually done
in the microwave field?

Again, RCA has rolled up an impressive
record. Installed and operating are more
than 19,000 channel miles of RCA micro-
wave systems, for pipelines, power utilities,
turnpikes, and government agencies. One
system is over 1000 miles long, extends from
New York to Washington and Pittsburgh.
And after three years’ continuous experi-
ence, expansion is being planned . . . proof
enough of outstanding RCA performance.

3. Is he equipped

to instail microwave?
Again, with RCA, the answer is “‘yes.”” RCA
will handle your installation for you . . . will
even furnish you with a détailed aerial sur-
vey of the microwave route.

4. Is he equipped
to maintain microwave?

Again, RCA is out in front, with a nation-

wide service organization geared to handle -

your microwave maintenance on a 24-hour
basis. It’s the RCA Service Company—al-
ready well known for its service to industry
on other types of electronic equipment. It’s
available to you when you specify RCA.

5. Is the equipment designed
with an eye to the future?
Yes . . . if it’s RCA equipment.

For instance—consider the matter of add-
ing additional voice and signal channels.
Thanks to RCA’s “eye to the future” design,
you can add or drop channels at any station
with a minimum of cost . . . a minimum of
equipment.

Why settle for less
than RCA MICROWAVE?

When you start talking about microwave,
you're talking about money. So isn’t it just
good sense to be sure you invest in the best?
With RCA, you’re dealing with the leading
name in radio . . . with men who know
microwave. So specify RCA—and be sure.

You get these 7 plus features  ___

with RCA Microwave

t. Uses jonal tubes through

2, Easy to tune. Has built-in metering.

3. Handles large number of single side-

band fr ivisi h s without

excessive cross-talk.

4. Flexible. Any or all voice or control

channels can be picked up or dropped at

any station, repeater or terminal.

3. Service channel with signaling avail-

able at each repeater and terminal station.

6. Vertical space, provides ready access

both front and rear.

7. Designed, built, and backed up, by

RCA ... world leader in electronics.

RADIO CORPORATION of AMERICA

MORE INFORMATION? MAIL COUPON TODAY

RCA Communications, Dept. 132G, Camden, N. J.
Without obligation, please send me more information on RCA Microwave for

the specific application indicated:

Name.

Position

Company.

Addre:

City.

State

[ Please have an RCA Microwave Engineer call on me.
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NEW UHF-TV ANTENNA
(Continued from page 26)

foot heights with a 1-kw. transmitter.

The antenna’s gain of 24 to 27 also
provides for obtaining the upper limit of
1,000 kw. ERP, for transmitting antenna
heights of 2,000 feet or less, by using a
50-kw. transmitter.® Thus, the lower
and upper limits for ERP in the UHF
band permitted by the FCC0 can be ob-
tained with this antenna and with trans-
mission lines and transmitters that will
be available.

(To be continued)

104FCC Sixth Television Allocation Order and
Report 52-294,” Released April 14, 1952.

PATTERN FOR TV PROFIT
(Continued from page 24)

portable use, and where frequent reloca-
tion is contemplated. The corrugations
on the frame provide rigidity and in-
creased heat dissipation area.

It will be noted that all the spot-
lights have brackets for mounting barn
doors, diffusers, or filters.

A wide variety of electro-mechanical
and electrical units is available for
special-effects lighting. Projection ma-
chines for such purposes can handle still
slides or painted moving discs for simu-

SHUTTERS FOR MECHANICAL DIMMING

FIG. 24.

lating all types of clouds, rippling water,
fire and smoke, and many other effects.

Pattern lights are special spotlights
that produce sharply-defined, high-in-
tensity beams of any desired pattern.
Fig. 21 is an interior view of the Klieg-
light, showing the four individually-
adjustable framing shutters. Adjustable
iris shutters can be used also. These
units are available for floor-stand or
overhead mounting, in sizes from 250
watts to 2,000 watts. Dyna-beam Klieg-
lights are similar in design, but employ
3,000-watt lamps and have an extra
beam-spread lens which can be inserted
when desired.

Century makes a similar type of unit,
shown in Fig. 22. Called the Lekolite, it
is available in four sizes. Lens diameters
range from 4% to 12 ins.,, and lamps
from 100 to 8,000 watts. Adjustable
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framing shutters or an iris can be pro-
vided on each model. Also, shadow pat-
tern templates can be used.

Strip lights, as shown in Fig. 28, can
be used for special effects or for various
other applications. They are useful as
a substitute for stage-type border-lights
or footlights, and to illuminate cyclo-
ramas or murals.

Fig. 24 shows a dimmer which fits over
the lens of a spotlight. The slat-type
shutter can be varied smoothly from
the wide-open to the closed position by
adjusting the knob at the upper left-
hand corner. Of course, it is impractical
to attempt to dim groups of light simul-
taneously by this means.

Lighting fixtures for TV are manu-
factured by other concerns in various
sections of the Country. Bardwell-Mec-
Allister, Burbank, Calif., has furnished
equipment for many west coast installa-
tions.

(To be concluded next month)

New FCC Applications

This list includes applications for mobile,
point-to-point, control, and relay com-
munication facilities filed with the FCC
from May 24 to June 20, 1952,

This Iisfing,crmvided as a re'zular monthly fea-
ture, is made ible by the peration of
the Federal Ci icati C iss | Each
listing shows the name and address of the
ppli If the is to be located in
a different city, the name of the city appeers
on the second, indented line. The number and
type of facilities are shown, with the operating
power, frequencies, and the make of equipment
for w‘lich applications have been filed. These
may, of course, be changed before licenses are
issved. 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 letters indicate the type of facili-
ties for which applications have been filed.
Unless indicated otherwise, FM operation Is to

be employed:

a AM operation q Control station
b. Base station r Repeater or relay
m Mobile unit s Fixed

mm Marine Mobile t Temporary

p Portable unit u Operational

w Watts
Make of equipment is indicated by one of these
letters:
AA Aircraft Radlo
A Hallicrafters
B Belmont-Raytheon
BB Northem Radio

M Motorola

N Gen. Railway Signal
NN N#., Aero. Corp.

O Farnsworth

C Comco P Philco

D Doolittle Q Collins

E W. Coast Electronics R RCA

F Federal Tel. & Radio S Railway R. & §S.
G General Electric SS Sonar

H Harvey T Bendix

) Comm. Equipment U Western Electric
K Kaar W Westinghouse
L Link WW Wilcox

X Miscellaneous

AERONAUTICAL & FIXED
Aeronautical Radio Inc 1523 L St NW Washington DC

International Falls Minn 1b 50w 130.9 WW
Alexandria Minn 1b 50w 130.9 WW
Fergus Falls Minn 1b 50w 130.9 Ww
Austin Minn 1b 50w 130.5 WW
Yankton SD 1b 50w 130.5 WW
Beckley W Va 1b 50w 127.3 WW
Hickory NC 1b 9.9w 127.3 T
Kinston NC 1b 9.9w 127.3 T
Rockford (Il 1b 25w .275 WW

(Continued on page 384)

vES
e

5 5 tells in non-technical language
what 2-way radio is and what it does
. . . shows how it works. You'll see
how management can know at all
times what’s going on because it has
voice contact with roving crews and
with men at remote locations.

+ + . shows how RCA 2-way radio
expedites materials handling, co-
ordinates survey and construction
projects, and eliminates aimless
driving in tracking down trouble.. . ,
It reports how 2-way radio is used to
route cars and trucks, to mobilize

RCA ENGINEERING PRODUCTS
Dept. 132G,
Camden, N. J.

Send me a free copy of “2-way Radio for Industry.”

Name.

QPERATIONS

“SrRErcHEs”
EQUIPMENT

repair crews fast, and to prevent
disruption to production cycles.

... also covers the survey facilities
offered by RCA to determine the
2-way radio system that best meets
your business needs . . . includes a
digest of the FCC rules regulating
industrial radio service . . . reveals
how to co-operate with industry’s
frequency allocation committees.

* % %

This brochure is yours for the
asking. (In Canada, write: RCA
Victor Limited, Montreal.)

Firm

City.

State.

|

i

0

1

| Address
i

]

B
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Model
M-51

|

‘& - g ‘. ]
for emergency communications
USED BY HUNDREDS OF MUNICIPALITIES
FROM BOSTON, MASS., TO ALHAMBRA, CAL.

Says S. L. Grant, City Manager, Winchester, Virginia . ..
"I think you have a receiver that is well
built, and T see no reason why it should not
be in demand by all public works depart-
‘ments that have a transmitter available.”

Users of FM 2-Way Radio Communications
equipment throughout the entire nation, find
Polic-Alarm and Monitoradio a welcome in-

5 Models For All Systems
6 VOLT MOBILE
M-51
Tuneable 30-50 MC

noyation to low-cost mobile communications LAl

radio . .

. receiving units that every munici-
pality can afford! With them, channel neigh-
bors'are monitored for pertinent information
—-all staff members are constantly alert to
communications while driving on or off duty,
orat home... Polic-Alarm and Monitoradio
are invaluable to vital communications sys-

Tuneable 152-163 MC

115 VOLT AC-DC
PR-31
Tuneable 30-50 MC

PR-8
Tuneabie 152.163 MC
AIRCRAFT
AR-1
AM Tuneable 108.132 MC
115 Voit AC-DC

tems expansion and development.

For Complete Information: See Your Jobber—Or Write Us Today

RADIO APPARATUS CORPORATION
55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624

NEW APPLICATIONS
(Continued from page 33)

Alaska Airlines Inc Box 2200 Anchorage Alaska
Alakunak Alaska 1s 100w 2.922, 5.622, 5.652,
.200-.285, .325-.405 NN
St Michael Alaska 1b 100w 2.922, 5.622, 5.652,
.200-.285, .325-.405 NN
Unalaklett Alaska 1s 100w 2.922, 6.622, 5.652 NN
Holy Cross Alaska 1s 100w 2.922, 5.622, 5.652,
.200-.285, .325-.405 NN

Alaska Aeronautics & Communications Comm
Box 121 Juneau Alaska
?2?2' )»(Maska 1b 20w 2.632, 2.986, 3.190, 5.622,

Reeve Airways Box 559 Anchorage Alaska
Unalaska Alaska 1s 75w, .75w 2.922, 2.648, 5.310,
6.622, 11.695 A
FLIGHT TEST
Lear Inc 110 lonia Ave Grand Rapids Mich
- Los Ang;les Cfaflié 1s éSw 123'.11, 123.3, 1235 X
rumman Aircraft Eng Corp Bethpage LI NY
2m 8w 150.12, 133.92 er pe
FLYING SCHOOL
Dixie Aviation Co Columbia SC 1b — — NN

34

AERONAUTICAL NAVIGATIONAL
City of Vicksburg Miss 1 Beacon 50w .382 X
AERO MOBILE UTILITY
City of Dayton Ohio 15 E Monument Ave
10m 6w 121.9 SS
X AIRDROME ADVISORY
Arthur V Turner Prospectville Pa 1b 4w 122.8 NN
Arthur R Otis Box 416 Grand Rapids Mich
1b 4w 122.8 NN :
City of Gordon Neb 1b 10w 122.8 NN
Jacoby Air Service Sterling 1ll 1b 4w 122.8 NN
CIVIL AIR PATROL
CAP Hdgtrs Kans Wing 434 Maple Wichita Kans

Russell Kans 1b 75w 4.585, 4.507X; 1b 15w
}:g.}:xT; 15m 15w 4.585, 4.507X; 10m 15w

CAP Cent Fla Sqdn Box 235 Winter Park Fla
Orlando Fla 3b 75w 2.374, 4.325, 4.585 —

CAP Wash Wing Walla Walla Flight Box 237
Walla Walla Wash 4s 35w, 46w 4.507, 4.585 U;
1s 1w 5.5 ; 6m 1w 5500 U; 5m 2.25w 4.585,
4.507 X; Im 8.5w 4.585, 4.507 X

CAP Powell Wyoming 1s 150w 4.507, 4.585 X

CAP Sheboygan Flight 5th Grp Wis Wing
Sheboygan Wis 1b Tw; 4m Tw 5.500 X; 2b 75w;
1m 75w 4.507, 4.585 X; 1s 10w; Tm 10w 148,14 T

CAP Green Bay Flight Wis Wing
Green Bay Wis 1b 1w; 4m 1w 5500 X; 1b 10w;
1m 10w 148.14 X; 2b 75w; Im 75w 4.507, 4.585 X

CAP Eau Claire Flight Wis Wing
Eau Claire Wis 2b 10w; 3m 10w 148.14 T; 1b 1w;
3m Iw 5.500 M; 2b 75w; Im 75w 4.507, 4.585 X

CAP Athens Sqdn Georgia Wing
Athens Ga 1lb 75w; Im 75w 4.325, 4.585 X;
1b lw; 4m lw 4.35, 4.585, 5.500 X; 1b 10w;
2m 10w 148.14 X; 3m 10w, Im 35w, 2m 15w
4.325, 4.585 X

CAP Minn Wing 114 Fed Cts Bldg Minneapolis Minn
Pipestone Minn —m 15w; 1s 15w 4.507, 4.585 X

CAP Nevada Wing las Vegas Nevada lb 150w
2.374, 4.585, 4.507; 2b 1w, 15w 4.507, 4.585,
5.500, 148.14 TM; 24m lw, 15w 4.507, 4.585,
5.500, 148.14 A

CAP Clawson Sqdn Mich Wing Berkeley Mich
1b 9w, 60w 2.374, 4.507, 4.585, 148.14 X

CAP Ohio Wing Northfield Ohio 1b 75w 2.374,
4.507, 4.585, 148.10; —m 6w 4.507, 4.585 X

CAP lnd;(ana Wing Indianapolis Ind 5s 95w 4.507,

4.585
CAP Indiana Wing 777 N Meridian Indianapolis Ind
Winona Lake Ind 1b 75w 4.507, 4.585 X

POLICE

Town of Riviera Bch Fla 1b 120w; 15m 30w 155.85 M

City of E Tawas Mich 1m 50w 42.78, 42.58 G

Town of Scituate Rl 1m 60w 39.78

Cifly of Galena Kans lb 60w; 10m 60w 155.13,
54

.89 M
Sheriff of Morrow County Mt Gilead Ohio
1b 120w; 10m 60w, 6m 20w, 2m 5w 39.58 M
Sheriff of Turner Cty Ashburn Ga 4m 60w 42.02 G
Calhoun County Sheriff Morgan Ga 4m 60w 42.02 G
Barrien County Sheriff Nashville Ga 3m 60w 42.02 G
Colo State Poﬁce Patrol 1950 31st St Denver Colo
Park Point Colo 1b 150w 42.46; 1r 120w 154.77 P
Cortez Colo 1g 120w 156.69 P
City of Oconto Wis 2m 30w 39.58 M
Village of Waverly NY 1b 60w; 6m 30w 39.18 —
Henderson County Sheriff Oguawka IlI
1b 150w 39.5 M
Calif State Police Sacramento Calif 3tb 150w; 1tb
500

w 42.34

El Centro Calif 1b 150w 42.43 G

Berkeley Calif 1b 60w 155.67 —

San Luis Obispo Calif 1b 150w 42.34 G
Sheriff of Blaine County Watonga Okla

1b 120w; 6m 60w 156.69
Town of Phillipston Mass 1b 10w; 5m 10w 37.26 M
Village of Turtle Lake Wisc 2m 30w 39.34, 39.42 M
NJ State Police Box 1420 Trenton NJ

1b 150w 44.94

M
Sheriff of Westchester County White Plains NY
4m 3w, 4m 60w 39.18 M
City of Cloquet Minn 1b 120w 155.25, 155.37 M
Jefferson T Police Dept Dover NJ, 1m 50w 158.79 X
Town of South Hadley Mass
1b 120w; Im 60w 158.79 M
Town of Pelham N H 3m 60w 155.13 M
City of Honey Grove Tex 1b 35w; 2m —w 37.18 L
Sheriff of Clay County West Point Miss
Tm 120w 42.18, 42.02 M
City of Fort Bragg Calif 1b 120w; 15m 120w 39.5 G
Village of Bartonville 1l 1b 30w 155.19 M
Sheriff of Wheeler County Wheeler Tex
8m 120w 37.18 M
Scott County Sheriff Shakopee Minn
1b 120w 155.01 B; 10m 120w 155.01 M
Town of Ellicott 19 N Work St Falconer NY
Tm 50w 39.18 M
Washington County Sheriff Washington Kans
1b 140w; 8m 60w 39.58 M
Logan County Sheriff Russell Springs Kans
Tm 140w 44.82, 44.98 M
Village of Robbins [I! 1b 30w; ém 30w 155.19 M
Town of Palm Beach Shores
Box 676 Riviera Beach Fla 5m 30w 4570 M
City of Homewood Ala 1b 140w 45.7 M
City of Quitman Ga 1b 25w; 5m 25w 155.31 G
City of Wiliston ND 1b 140w; 10m 140w 339 M
City of Merkel Tex Tm 60w 47.18 R
Vilrage of Wellington Ohio 1b 120w 39.58; 4p 1w,
ém 30w, 6m 60w 39.58, 39.66 M
Comm of Kentucky News State Office Bldg Frankfort
Williamstown Ky 1b 150w 44.62, 155.37 M
Town of Ludlow Mass 1b 120w; 10m 60w, 5m 30w
15579 M
GVJ of Wyoming Ohio 500 Grove Ave
'yoming (Cincinnati 5) Ohio 2m 10w 2455 X
City of Pryor Okla 1b 20w; 10m 20w 156.69 M
City of Moultrie Ga 1b 30w; 15m 10w 158.79 M
City of Warren Ohio 122 Franklin St
4m 2w Speedmeter X
Dallas County Fordyce Ark
1b 120w; ém 120w 37.10 M
State of Indiana Stout Field Indianapolis Ind
Ft Wayne Ind 1b 150w 42.42 M
Evansville Ind 1b 150w 42.42 M
City of Dayton Ohio 15 E Monument Ave
Tm 4w 2455 —
City of Gooding Idaho 1m 75w 42.54 M
Minn State Dept of Hways Patrol Div 1279 Univ Ave
St Paul Minn
3 mi No Beaver Bay Minn 1b 30w 73.22 M
Littlefork Minn 1b 30w 73.22 M

Rural Cass C Minn
Nr Hawley Minn 1b 30w 73.22 M-
Nr Windom Minn Tb 30w 73.22 M
Nr Roosevelt Minn 1b 30w 73.22 M
City of Newark NJ 1b 550w 156.21 M

FIRE
City of Grand Prairie Texas 1b 75w; 3m —w 33.98 XR
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Wissahickon Fire Co Ambler Pa
1b 120w; 7m w 'l 13 P
Fire Dist Wantagh N
1b 120w 46.1; 8m 60w 46.22, 46.1 R
Fire Dept Comstock Mich
1b 120w; 10m 20w 154.43 M
City of Los Angeles Dept of Fire Calif
Ir 6.25w 955.87; 1q 6.25w 952.37 M
Newport County Fireman’s League Portsmouth RI
1b 120w; 35m 30w 46.06 M
Town of Westport Conn
1b 120w; 10m 30w, 2p 1w 46.42 M
County of Sacramento Calif 1b 120w 154.19 L
City of Lakeland Fla 1b 120w; 6m 60w 154.19 M

FORESTRY

Georgia Forestry Comm Box 811 Waycross Ga
Sylvania Ga 1b 30w 159.39

Dept of Forestry Savings Bank Bldg Chnllnco'he o]
Nr Tuppers Plains Ohio 1b 30w 31.34, 31.4

Tex State Game & Fish Comm Walron Bldg Aushn Tex
Crockett Tex 1b 150w 31.22 M

SC State Forestry Comm Box 357 Columbia SC
Nr Moncks Corner.SC 2b 30w 159.27 M
Nr Georgetown SC 1b 30w 159.27 M
Nr Elko SC 1b 30w 159.27 M
Nr Jackson SC 1b 30w 159.27 M

Forestry Dept Box 1200 Tallahassee Fla
Lake Butler Fla 1b 30w 159.27, 159.33 M

Texas State Degf of Foresrrg Walton Bldg Austin
Lufkin Tex 1b 120w 31.2

Texas Forest Service A & M College Lufkin Tex
Montgomery Tex 1b 30w 170.42 M

State of Missouri Jefferson City Mo
1b 30w 42.06; 1b 30w 31.42 M

State of Calif State Capitol Sacramento Calif
[Ill\segrtj‘estCalif 1b w 159.27, 159.33, 159.39

HIGHWAY MAINTENANCE

W Va State Highway Dept Box 410 Buckhannon W Va
Weston W Va 1b 120w 72.54 G
Nr Parkersburg W Va 1b 124w 37.98 G
Keyser W Va 1b 120w 72.54; 1b 500w 37.98;
1q 120w 74.02 G

Multnomah C Hway Dept Portland Ore
1b 60w 161,13 M

STATE GUARD
Conn State Guard State Armory Hartford Conn
1b 150w 2.726 X
New Haven Conn 1b 150w 2.726 X
Xv;ézrlggry Conn 1b 150w; 56m 50w, 4m 150w

Texas State Guard Box 613 Refugio Tex
1tb 45w 2.726 X

SPECIAL EMERGENCY
Ladd L Heldenbrand Farkersburg W Va
b 60w 6 M

w; Im
Lemen Vet Clinic Warransburg "
w; 6m 7.5 M
Lowell A Osborn DVM Hamp'on lowa
1b 60w; 2m 30w 47.46 M
Al Maxf‘eld DVM St Joseph Mo
1b 41w; 5m 41w 47.58 M
Kenneth W Covey Mahnomen Minn
1b 50w; Im 50w 47.54 G
Dr J R Wagoner & Dr T C Brown Delphi Ind
1b 60w; 3m 30w 4.
Dr Mark R Crandall Gloversvtlle NY
1b 120w; 1m 40w 47.58 M
Nx}r;ngnMR Slavik Coldwater Ohio 1b 120w; 2m 60w

H Alme Amery Wis 1b 120w; Im 60w 47.46 M
Helen Callahan Van Dyke Mich
1 ; 5m 40w 47.66 G
Rogers’ Vefennary Hospital Smithfield Va
1b 120w; 4m 120w 475 M
WF Coppage DVM Wnlllamsfcn NC
1b 120w; Im 47.66 M
Belvedere Physlcmns Ambulance Serv E Los Angeles
1b 114w; 10m 57.8w 47.62 R
W F Hillstrom Markeson Wis
1b 120w; 1m 7.46 M
Dr W L Taylor Arab Ala 1b 120w; 1m 120w 47.5 M
E J Capesius Whittemore la 1b 60w; 2m 30w 47.58 M
R S Miskimins Kimball SD 1b 120w; 1m 60w 47.5 M

POWER UTILITY
Montana-Dakota Utilities Co 831 2nd Ave S
Minneapolis 2 Minn
Rapid City SD 1b 80w 75.66; 1b 50w 48.26 G
Belle Fourche D 2b 80w 75.66 G
Lead SD 1b 250w 72.58; lb 250w 48.26 G
Camp Crook SD 1b 50w 48.2
Nr Baker Mont 1b 50w 48 26 G
City Electric System Key West Fla
1b w; 20m 60w, 5m 3w 47.98 M
Kansas City Pr & Lt Co Kansas City Mo
2b 30w, 40w 37.74, 153.71 M
Carolina Pr & Lt Co Ralelgh NC
Silver City NC 1b 150w 37.62 L
Wadesboro NC 1b 510w 37.62 L
Ala Electric Coop Inc Evergreen Ala 1b 10w 48.5 M
Ohio State Dept of Pub Works Akron Ohio
1b 30w; 6m 3w, 8m 30w 47.
Northern Indiana Pub Serv Co 5265 Hohman Ave
Hammond Ind
Wolcottville Ind 1b 120w 37.78 M
Community Pub Serv Co 150] Electric Bldg Ft Worth
Kermit Tex 1b 120w 48.3 M
ft Stockton Tex 1b 120w 48.3 M
Pecos Tex 1b 120w 48.3 M
Clifton Tex 1b 120w 48.3 M
Gatesville Tex 1b 120w 48.3 M

1952
ELECTRICAL DEMANDS

CALL FOR

ALTERNATORS

25 ’fO 35 AMPS
There are Alternators for 6 and 12 volt systems
with capacities from 50't0 150 amps.
Write the Leece-Neville Company,
Cleveland 14, Ohio. Dis-
iributars in principal
cities Service Stotions
everywhere.

YOU CAN
RELY own

ALTERNATOR SYSTEMS « GENERATORS
STARTING MOTORS o REGULATORS o SWITCHES
FRACTIONAL HP MOTORS

g R =y o=

TRUCK BUS DIESEL OFF-HIGHWAY

£ T da, O

PASSENGER RAILROAD MARINE INDUSTRIAL

Morgan City La 1b 140w 48.78 M
Union Oil Co of Calif 1134 Commerce Bldg Houston
Houma La 1b 120w 48.66 M
Moran Bros inc 350 Nacol Bldg Wichita Falls Tex
15tb 120w 153,23 M
Sun Oil Co Box 2831 Beaumont Tex
2tb 150w 49.06 M
Gulf Coast Div 2tb 750w; 49.06 GM
Odessa Tex lb 150w; 2tb 150w 49.06 M; 2tb
150w 49.06
Fennam D'I"Inf Co 622 1st Nat'l Bank Bldg
Denver 2 Colo 2tb 120w; 15m 120w 30.74 M
Union Oil Co of Calif 1134 Commerca Bldg Houston
Abbeville La 1b 120w; 1m 120w 48.
Esso Standard Qil Co Baltimore Md
1b lgg.Z!SAli(I)w-dléSnalz’OwaSB.?(S M
D Owensboro-Ashland Co Owensboro Ky
Rosebud Elec Assoc Gregory S ot Ky 1 60w 49.06 M

Bonesteel SD 1b 40w 153.65 M Sun l;l ggne (3:0623‘3‘ 2831 Beaumont Tex
1k w 4
HPEH,NE LU Leonard Pipeline Co Mt Pleasant Mich
The Teans Co (Producing Dept) 135 E 42nd St 1b 250w; 30m 0w 4?.02 g\ 1221 Bal A
New Yorl Panhandle Eastern Pipeline Co 1221 Baltimore Ave
Louisiana area 5b 120w 48.94 M ari;.:,,ec"; 6m Lo
Nr iberia La 1b 120w 48.94 M Nr Adams Okla 1b 125w 48.7 M
Sohio Petroleum Co 1300 Skirwin Tower Bldg Humble Oil & Refining Co Box 2180 Houston Tex
Oklahoma City Okla Nr Midland Tex 1b 150w 48.86 L
Glasscock Camp Tex 1b 60w 33. Farmers Union Central Ex Box 2100 Blllmgs Mont
SeI;mNiOEngmee"n Co 6111 Maple Ave Dallas Tex Nr Thermopolis Wyo 1b 124w 48.86 G
m 10w

2
Unifed Gas Pipeline Co Box 1407 Shreveport La (Continued on ?age 36')

Hamilton Tex 1b 120w 48.3 M
NE Missouri Elec Power Coop Palmyra Mo
New London Mo 1b 120w 48.46
W Va Water Serv Co 179 Summers Charleston W Va
1b 50w; 50m 30w 47.98 G
Orange & Rockland Elec Co Monroe NY
1b 120w; 15m 60w, 5p 2w 47.9 M
Ky Utilities Co Danville Ky 1b 150w 48.3 G
St Louis County Water Co St Louis
1b 120w; 50m 80w 158.13 M
Town of Hudson Mass 1b 120w; 5m 60w 48.38 M
Mountain States Power Co Albany Ore
Tillamook Ore 1b 120w 158.13 M
RE Fleming-Mason ECC 225 Water St
Flemingsburg Ky
Tollesboro Ky lb 150w 37.62 G
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| NEW APPLICATIONS

(Continued from page 33)

Thermopolis 124w  48.86; 10m 124w
| 4886 G
Ketchum-Whan Drilling Co Cushing Okla

I 1b 60w 158.43 L

Wyo b

Tide Water Assoc Qil Co 79 New Montgomery St
San Francisco Calif
Avon Calif 1b 120w; 10m 60w, 10m 1w M

Interstate Petroleum Communications Inc Box 2648
1319 Shell Bldg Houston Tex
Lovington New Mex 1b 120w 48.66 M
Nr Denver City Tex lb 120w 48.66 M; 2tb 120w
48.66 M

Sinclair Pipeline Co Independence Kans
Is 12w 456,15 M; 1s 250w 153.17 R;
457.85 M

b 12w

FOREST PRODUCTS

Baldwin Lumber Co -Cornelia Ga
1b 12w; 3m 12w 49.
Nr Grove Ga b 12w; 3m 12w 495 M
Quaker City Tree Surgeons Inc 6325 Chew St
Philadelphia Pa 6m 15w 158.37 A; 8m 1w 158.37 R
Owen S Smith Grangeville Idaho
1b 124w; 20m 124w 49.54 G
Picco Logging Co 126 Pioneer Ave Montesano Wash
Nr Montesano Wash 1b 124w; 8m 124w 49.62 G
drooks-Scanlon Inc Box 1111 Bend Ore
Sisters Camps Ore 1b 150w; 20m 120w 49.5 G
Flodin Lumber Co Plains Mont
Nr Thousand Falis Mont 1b 120w; 12m 30w 153.05;
lugq 30w 74.02; 1rs 30w 73.1 C
Weyerhauser Timber Co Box 420 Centralia Wash
Nr Enumclaw Wash 1b 60w, 1b 30w 153.35 M
Aborigine Lumber Co 8ox 71 Longview Wash
Fort Bragg Calif 1b 124w 49.58 G
Albion Creek Logging Co Box 3305 Seattle 14 Wash
Snider Ranger Station Wash 1b 120w; 20m 60w
153.17 M

VOLTAGE OUTPUT

HOURS OF PERFORMANCE

high receiver voltage insures
high system performance
James “Red Ball” design results in higher

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

voltage output, lower “hash” influence
...your assurance of longer life and
increased receiver performance. Try the

JaMEs model designed for your

10Ns €¢

specific

you will know why JAMES'is specified
where “‘vibrators must not fail?

Measurements Corporation
MODEL 82

STANDARD SIGNAL
GENERATOR

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

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

OUTPUT VOLTAGE: O 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
Kc. to 50 Mec.

MODULATION: Continvously variable
0 to 50% from 20 cycles to 20 Ke.

POWER SUPPLY: 117 volts, 50/60
cycles. 75 watts.

DIMENSIONS:
Weight, 50 Ibs.

MEASUREMENTS
CORPORATION

BOONTON 6 NEW JERSEY

15" x 19" x 12",

36

JAMES "=~

COMPANY

VIBRAPOWR
4038 N. Rockwell St. -

and
Chicago 18, lil,

1110A INCREMENTAL
INDUCTANCE BRIDGE
For accurate testing of
communication and
television components under
load conditions.

1040 VACUUM TUBE VOLTMETER
Self contained — A.C. operated
High impedance — wide frequency
Used at Audio &
Supersonic frequencies,

Send for complete Transformer and
Instrument Catalogs

FREED TRANSFORMER CO.,
INSTRUMENTS DIVISION
1728-8 Weirfield Street

INC.

Brooklyn (Ridgewood) 27, N. Y.

|

SPECIAL INDUSTRIAL

.oini Venture Contractors Pickstown SD
1b 30w; 12m 12w 152.99
nompson-Arthur Paving Co Greensboro NC
ib 124w 49.86 G
Danville Va Tb 124w; 50m 124w 49.86 G
ira A Huffman El Centro Calif
1b 120w; 10m 60w [52.99 M
Wm Gehring Inc Rensselaer Ind
Newland Ind 1b 120w; 25m 25w 152.93 G
Walker Bros Inc Springaale Ark
Ib 20w; 5m 20w 154.47 M
Lane Construction Co Box 911 Meriden Conn
20tb 40w 43.02 M
Santa Cruz Farms Eloy Ariz
1b 120w; 10m 60w 152.87 M
Shaw & Sibley Levelland Tex
1b 250w; 25m 250w 43.02 M
Permian Mud Serv Inc Box 43 Midland Tex
Big Lake Tex 1b 120w 27.43 M
Lovington New Mex 1b 120w 27.43 M
Electro Metallurgical Co 30 E 42nd St NYC
Marietta Ohio 2b 3w 152.87, 152.93
154.49 154.57 M
Noel Co Bay City Tex 1b 120w; 10m 120w 43.1 M
Walter E Brown Grant Neb
1b 12w; 5m 12w, 5p YVaw 43.1 M
Nr Kingsley Dam Neb 1b 12w 43.1 M
Blythe Bros Co Box 989 Charlotte NC
5tb 120w; 50m 60w 49.9 M
Halferty Bros Plattsburg Mo 1b 120w 49.94 M
Dearborn Mo 1b 30w; 6m 30w 49.94 M
Propot Constr Co Concord NC
1b 124w; 30m 124w .98 G
Nr Midland SC 1b ]24w 49.98 G
Crookham Co Caldwell Idaho
1b 124w; 10m 124w 49.98 G
Gen Mots Research Corp 3044 W Grand Blvd Detroit
Pontiac Mich 1b 30w; 30m 10w 15293 M
Old Dominion Power Co Norton Va
1b 150w; ém 150w 48.3 G
Mid-States Constr Co Box 417 Mt Vernon Il
1tb 60w; 10m 60w 43.1 R
Porter Lard Co of Calif Box 393 Bakersfeld Callf
Nr Arvin Calif 1b 120w; 10m 60w 152.9
Hewitt Contracting Co Box 1372 Columbia Ga
Shumaker Ark Tb 30w; 10m 30w 152.87 B
A V Taurasi Co Inc Somerville Mass
1b 120w; 30m 120w 49.94 M
Broadway Maintenance Corp 2643 Penn Ave
Pittsburgh Pa 1b 100w 456.15; 50m 45w 457.65 L
Chestnut Hill Excavating & Constr Co 1250 E Mer-
maid Wyndmon Pa 1b 120w; é6m 60w 43.06 G
Campanella & Cardi Hillgrove Rl
Ib 60w; 25m 30w 43.06 R
Providence Rl 1b 60w 42,03 R
Farley Farms Holtville Calif
1b 124w; 30m 124w 49.58 G
Currier-Denny Inc Mitchell Neb
1b 60w; 10m 60w 43.18 M
J A Terteling & Sons inc Box 1428 Boise Idaho
Nr Superior Neb 1b 150w 30.58 M
Anaconda Copper Mining Co Yerington Nevada
1b 124w; 40m 124w 49.86 G
Macco Corp 14409 S Paramount Blvd Paramount Calif
Roll Ariz Tb 120w; 20m 30w 49.9 M
oy Dugger Co Corpus Christi Tex
1b 120w; 15m 120w 49.94 M
Georina P Yeatman Beaufort NC
Open Grounds Farm 1b 250w; 21m 250w 152.87 K
Noodrich Constr Co 20T 18th Ave Hopkins Minn

12m 3w

(Continued on page 38)
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For Every Microphone Need
“in Two-Way Radio

Here is the world's most populnr
d-stati all-purpose ph
Oulsundmg because of its high
speech intelligibility, extended fre-
quency range.
high output and
reduction of
feedback. Pre-
vents the trans-
mission of dis-
tracting station

noises.

Model 553
“Small Unidyne’’
Ultra-Cardioid
Dynamic
Microphone

This Controlled Reluctance Micro-
phone Cartridge is an ideal service
replacement for the Model 520SL
Dispatcher and for use in special
hidden micro-
phone applica-
tions. Practically
unaffected by
heat and hu-

This is the original “old faithful*
mobile hand microphone. Used for
rugged field and car duty more than
all other makes combined! Features
high speech
intelligibility
and rugged-
ness. Stands
up under
heavy uss
and abuse.

The
“100 Series”
Carbon
Hand-Held
Mobile
Microphone

‘This dispatching unit handles the
most severe field requirements of pag-
ing and dispatching systems. Supplied
with 2-conductor shielded cable, and
wired to operate
both microphone
and relay cir-
cuits. Features
“Grip-to-Talk.

midity. Slide-to-Lock™
long-life switch.
Model RS Model 520SL
""Controlled "Dispatcher’’
Reluctance’’ Complete
Microphone Dispatching
Cartridge Unit
Designed for use with small bl A Controlled Rel Mi

and mobile transmitters. Only 2” in
diameter and 1%4” thick. Has 3-con-
ductor coiled cord, metal-spring strain
relief, and Push-
to-Talk switch.
Has same oper-
ating characteris-
tics as ‘*100
Series*® Carbon
Microphones.

Model 115

and desk nnnd as embly—ldul for
i tation use in all

ons work. Has
a built.in switch
for eontrolling
beth the micro-
phone circuit and
an external relay
or control circuit.

Model 510MD
“’Controlled
Reluctance”
Microphone

Assembly

SHURE BROTHERS, INC.

Manufacturers of Microphones
and Aceustic Devices

225 W. Huron St. *
Cable Address: SHUREMICRO

July, 1952—formerly FM, and FM Rapio-ELECTRONICS

Chicago 10, I,

b3 -ék@;}
/ ELECTRICAL
CONNECTOR |

MONEY CAN /

BUY!

Vs
SCINFLEX assonss

YOU PEAK PROTECTION
AGAINST CIRCUIT FAILURE

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 ie glad to furnish complete infor-
mation on request.

© Moisture-Proof « Radio Quiet ¢ Slnglo Piece Inserts o Vibration-Proof e
Light Weight e High Insulati it o High Resist to Fuels
and Oils » Fungus Resistant e Easy Assembly and Disassembly o
Fewer Parts than any other Connector ¢ No additional solder required.

BENDIX SCINFLEX

ELECTRICAL CONNECTORS

SCINTILLA MAGNETO DIVISION of

SIDNEY, NEW YORK

AVIATION CORPORATION

Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y.

FACTORY BRANCH OFFICES: 118 E. P d A k, Calif. ®
Bldg., 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Bidg., 176 W. Wisconsin
Avenue, Milwaukee, Wisconsin ® 582 Marke! Streel, San Fr-ncllzo 4, California

37
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TRY WELLS

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, Most Sections
BINDING POSTS
@l- D " gLowERs
\n/ CABLE ASSEMBLIES
CHOKES
COoIlLs. - -
CONDENSERS .

.Oil Filled, Balhwb Heoring Aid, Transmitting
M::as, Silver Micas, Ceramic, Vanoble, Trimmer
CRYSTALS
DYNAMOTORS & BRUSHES
FILTERS
" FUSES & MOUNTINGS
GENERATORS
GROUND RODS
HEADSETS
IF COILS

JACKS
JACK BOXES
KEYS, Telegraph
KNOBS
LAMPS -
.LORD MOUNTS
LUGS
MOTORS & BRUSHES
PLUGS
RECTIFIERS

Selenium, Copper Oxide, Meter, Diode
'VIBRATORS
WALKIE TALKIES

RESISTORS—A/l 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
Manufacturers and distributors—write for
Radio-Electronics Catalog No. H 501.

TUNING SHAFTS
TRANSFORMERS—AI! Types _

Write, Wire, Phone Your Requirements

all phones: SEeleY 8-4143

833 W. CHICAGO AVE., DEPT. E., CHICAGO 22, ILL.

38

NEW APPLICATIONS

(Continued from page 36)

1tb 120w; 6m 60w, 152.87;- 2m 30w, 1m 3w
15387 M
Clarence Waferfall Co Ogden_Utah
1b 30w; 10m 30w 49.94 M
August Wlmer & Sons Co Applefan Wis
1b 30w: 6m 30w 154.4
Keco Lard Co Rupert Idah
Nr Rupert Idsho 1b 40w; 6m 40w 27.31 X
Heidrick Bros Box 1215 Rte 1 Woodland Calif
1r 120w 154.49; 15m 30w 152.87 M
Amis Construction Co Oklahoma City Okla
1b 560w 30.62 G

Ferrigo Foundation Co Harfford Conn
1b 85w; 6m 60w 25-50 mc band K
Virgil J Feezell Mabton Wash lq 'IlOw 7222 G
Bickleton Wash .Ir 110w 74.50 G
John Kai Marana Ariz 1b 'I|5w, lSm 115w 152.93 G
Roy Costa Yuba City Calif g
1b 60w; TOm 30w 40-50 mc band M
Ken’s Woodworking Co Whitman Mass
1b 120w; 6m 120w 43.1 G
Warren Bros Roads Co 1900 Hayes Nashviile Tenn
1tb 124w; 15m 62w 43.06 G
Master’s Contracting Corp-Montrose Pa
1b 40w 43.06 M .
The Silliman & Godfrey Co Br|dgeport Conn
1b 120w; 15m 60w 4
Transit Mix Concrete. Cc 444 E Castilla
Colorado Springs Colo 1b 140w; 25m 40w; 4p 2w
152.99 M

M Simon Zook’ Honey Brook Pa
1b 120w; 10m 60w 43,18 L
Perry Constr Co 825 Olive St Scranton 10 Pa
Throop Pa 1b 27.7w; 15m 24.8w 154.49 R
Cane Bros Contracting Co.Box .1301 Tampa Fla
1b 120w; 1p 120w; 50m 60w; 10p 3w-49.86 M
Kingston Bituminous Products Co’ Kingston NJ
Lambertville NJ 1b 120w 43.06 M
Pennington NJ 1b 120w 43.06 M -
Kerr-McGee Qil In¢ Kerr-McGee Bldg Oklahoma City
Shiprock New Mex 1b 120 M
Coﬂez Colo 1b 120w: 10n lw, 10m 120w 49.9 M
F Goodrich Co Akron Ohio 1b 60w; 15m 15w
152 93 R
Guenn & Jacobus Inc Melbourne Fla
20w; 10m 30w 4.
Mullmlx Consfmchon Co 1433 NW 5th S
Oklahoma City 1tb 30w; 5m 12w, 5p lw 154.49 M
J Lee Murphy Woodbndge V
1b 120w; 5m 120w 49.86
New Mex Construction. Co 112 N 8th St
Albuquerque New Mex 1b 40w; 10m 40w 42 02 M
1tb 40w 42.02 M
Berenz & Son Asphalt Co Bloomington 111
b 60w; 8m 60w 43.06 M
Jas D Green 306 S Ist St Grangeville Idaho
10m: 150w 49.98 G
Dunn Construcﬂon Corp 2508 3rd Ave N
Birmingham Ala 1b &0w; 2m 60w 43.02 M
Carl El[ason & Co Sayner Wis .
1b.120w; ém 60w 49.9 M
Chas E Hipp Box 26 Graham Tex
West Tex & Eastern New Mex 4tb 70w 43.02 G

Ce]cﬂ C Brock 206 Central 7AXX Hot Springs Ark

w; 1m 12w 1
The Colher Construction Co 710 Film Exchg Bldg
Cleveland 14 Ohio 4p 120w; 25m 120w 152.87 M
Scrivner & Rickardson Aransas Pass Tex
1b 180w; Im 40w, 4m 25w, 10m 5w, ém 30w,
5m 10w 2.292 X
Carl Frederic Schuster San Juan Tex
1b 120w; 5m 120w; 10m 30w 49.
Joe Mugglo King City Calif 1b ”5w 15299 G

LOW POWER INDUSTRIAL

Harry M Miller 232 E Main St Lexington Ky
1p lw 35.02 A

G Mcl Cole 4753 N Broadway Chicago Il
2p 1w 154,57

na Island Rod & Gun Club Inc Alexandria Bay NY
p Tw 35.

Richard W Griffiths 21-15 Bridge Plaza N
Long Island City NY ép 1w 154.57 A

Alarm Corp Box 3455 Carmel Calif 2p 1w 154.57 M

Material Service Corp 308 W Washington Blvd
Chicago Il 10n 3w 154.57 M

Daniel J Terlaak 16006 Detroit Ave Lakewood Ohio
Tp Tw 57 A

Miller Compressing Co 510 S Muskego Ave
Milwaukee Wis 16p 3w 154.57 G

Pequannock Sand & Gravel Co 631 Main Passaic NJ
2p 3w 4298 X

Roben H Moms 8451 Whiteoak Northridge Calif
2p 1w 154.57 M

RELAY PRESS

United Press Assoc 220 E 42nd St New York NY
Bloomington Il 1b 60w; 8m 60w 43.06 M

COASTAL & MARINE RELAY
Esson H Smith Stevenson Wash 1p |5w 2.738 X
Crowley Launch & Tugboat Co Berth 8!
San Pedro Calif 1m 100w 156.6

Magnolia Petroleum Co Box 900 Dallas Tex

1tb 50w 2.134, 2.206 K

RADIO LOCATION

Lorac Service CO'F Box 1590 Tulsa Okla
Pearlington La 1b 3 J66 A
Larose La 1b 300w |752 A

(Concluded on page 40)

- Information about

HIGH-FIDELITY

This fall, Hicu-FipELITY
Magazine will release an en-
tirely different and still larger
promotion campaign in con-
sumer publications.

For this purpose, two series

of full-page advertisements
will be run in publications
selected on the basis of our

_ experience with 26 magazines

and newspapers used during
the past year.

One series of advertisements
will feature records and tape
as sources of fine musical en-
tertainment at home.

The other will present the
idea that “radio sets” are be-
ing succeeded by “high-fidel-
ity FM, record, and tape in-
stallations” in homes of dis-

_ criminating people.

This campaign has been plan-
ned to serve the dual purpose
of building circulation for
HicH-FipELITY, and of pro-
viding basic promotion of

the whole hi-fi idea.

If you are interested in any
of the aspects of the hi-fi field,
you should be a Hicu-FI-
DELITY subscriber. Use the
coupon below, or your com-
pany purchase order.

Charles Fowler, Editor
HIGH-FIDELITY Magazine
Hi-Fi Publishing Hous®, Great Barrington, Mass.

Please enter my subscription to HIGH-FIDELITY,
for which | enclose:

0O $5.00 for 1 year (6 issues)
[ $10.00 for 3 years (18 issues)

Address

FM-TV, the JournaL of Rapio CoMMUNICATION
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=USE THIS

INDEX
OF
ADVERTISERS

FOR YOUR CONVENIENCE, TELEPHONE
NUMBER OF EACH COMPANY IS SHOWN HERE

Adair, George P. . e e 1N
Washington, D. €. Exceutive 1230
Andrew Corp. 29

Chicago: Tnangle 4-4400
Bendix Aviation Corp. (Radio Div.) Inside Front Cover
Baltimore, Md.: Hopkins 3411

Bendix Aviation Corp. (S:mﬂlla Div.} oo, 37
Sidney, N. Y.: Sidney 2511

Bird El ic Corp. 3
Cleveland, Ohi Express 1-3535

Birtcher Corp. ..
Los Angeles, Cal. Capitol 1-5
Blaw-Knox C Ny 2
leburgh Pa Srerllng 1-2700

9 Inc. & 27
Winch , Mass.: Winch 6-2121
Carter Motor Co. 31
Chicago: Humboldt 6-1289
Eitel-McCullough, Inc. .. et 12
San Bruno, Cal.: Juno 81212
Eloctro-Voice, Inc. ... 8

Buchanan, Mich.: Buchanan 1000
Federal Tel. & Radio Corp. ......Insida Back Cover
Clifton, N. J.: Nuiley 2-3600
Freed Transf y, Inc. 36
New York City: Evergreen 6-1300

Corp 39

So. Egremom, Mass.

General Electric €o. .....ooo.covovcerencecerreenne 7
Syracuse, N. Y.: Syracuse 6-4411

Hallicrafters Co. 9
Chicago: Van Buren 6-6300

Hammarlund Mfg. Co., Inc. ... 5
New York, N. Y.: Longacre 5-1300

High-Fidelity M i 33
Gt. Barrington, Mass Gt. Barrington 500

James Vil 35
Chicago: Comella 7-6333

Jansky & Bailey - n
Washington, D C.: Me 5411

Jones, Howard B., Division ... 29
Chicago: Nevada 2 2000

Kaar Engi 10
Palo Alto, Calif.: Davenport 3-9001

Kear & Kennedy "
Washington, D C.: Sterling 7932

Klipsch & Associates ..., n

Hope, Ark.: Hope 995
La Pointe Plascomold Corp. (Vee-D-X) .
Windsor Locks, Conn.: Windsor Locks 1650
Leece-Neville Co. 35
Cleveland, OhID Henderson 10740

Mavrer, Inc., J. n
long Island Clry, g

May, Russell P. n
Washington, D. C.: Republic 3984 .

McCachren, Winfield Scott ... n
Arlington, Va.: Glebe 9096

Measurements Corp. ... ... 10, 11, 36
Boonton, N. J.: Boonion 8-2131

Motorola, Inc. Ba:zk Cover
Chicago: Spaulding 2-6500

Mycalex Corp of America ... 1
Clifton, N. J.: Presccm 9-

Product Devel 40
Arlington, N. J.: Keamey 2-1090

Radiart Corp. 3
Cleveland, Ohm Melmse 1-6660

Radio Apparatus Corp. .......occoovommmvrrmnrnenn.. 34

Indianapolis, Ind Frcnklm 1052

Radio Corp. of America (Eng. Products)) ........ 32,33
Camden, N. J.: Woodlawn 3-8000

Radio Corp. of America (Tubes) 10
Harrison, N. J Harrison 6-8000

Radio Engi Labs.
Long Island ley, N. Y.: Stillwell 6-2101

Radio Wire Television Inc n
New York City: Wulker '5.8883

Shure Bros., Inc. 37
Chicago: Delaware 7-4450

Weldon & Carr ..o n
Washington, D. C.: Michigan 4151

Wells Sales, Inc. 33

Chicago: Seeley 8-4143
Workshop Assonares, Dlv nf Glbl‘li' Co .. 1N
Mas 3-0005

Zophar Mllls 29
Brooklyn, N. Y.: South 8-0907

FAY Ai-Coupler fo
Bass Reinforcement

Good News . . . The Dual Air-Coupler for bass reinforcemerri is in stock,
ready for delivery. This is the improved model-described in Radio Communi-
cation last October, and in the Winter Edition of High Fidelity.

As more and more of the most critical audio experts install Air-Couplers 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: “l 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 34-in.
plywood, with each piece cut to precision fit.

Crossover
Networks for
Any System of
Two or More
Loudspeakers

By a |udici lection of iated
the three coil sizes on which G.A. has standardized
enable our customers to secure low-cost crossover
networks which will operate at 14 different cross-
over frequencies! For the experimenter, that means
a wide range of choice without having to break the
bank to buy dozens of coils. For the man who
wants to install his system once and for all, it
means money saved, becsuse G.A. saves money by
makmg only three coil sizes (10.2, 5.1, and 1.6

Mh) — and it passes on those savings direct to its
customers.

If you want to use three speakers with crossover
points at 350 and 1,100 cycles, for example, just
order two of the networks listed above (for an
8-ohm system, wlith rapid crossover attenuation, it
would be No. 6 and No. 8).

As most everyone has found out by now, G.A. is
headquarters for crossover networks. As far as we
know, we're the only organization stocking networks
specifically designed for use with Air-Couplers.

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

ine your req exactly.

DUAL AIR-COUPLER, COMPlETElY ASSEMBLED ....................... now only 47.50
The Air-Coupler is

bled and 5

MISCELLANY: we carry in stock . . .
Air-Coupler, $46.50; Peerless $-230Q output transformer, $26.00; Peerless
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.

truly professional manner, with front panel in place, ready for rhe
speaker. lllustration shows assembled Air-Coupler, before front panel is
mounted. Opening is cut for any 12-in. speaker, the recommended size.

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

Altec 600-B 12-in. speaker for the

RAPID ATTENUATION NETWORKS
12 db droop per octave. These networks use two
inductance coils.
Impedance of Price Price
low frequency Crossover Order by 2 Coils Com-
speaker Frequency Number Only  plete*

16 ohms 2,200 No. 1 $7 00  $11.50
1,100 2 7.00 12.00

700 3 12.00 16.00

350 4 12.00 17.50

175 5 20.00 24.00

8 ohms ... 1,100 & 7.00 12.00
550 7 7.00 13.00

350 8 12.00 17.50

175 9 20.00 24.00

85 10 20.00 26.50

4 ohms ... 550 n 7.00 13.00
275 12 7.00 15.00

175 13 12.00 19.00

85 14 20.00 26.50

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

SAVE C.O.D. Charges! Send remittance with your order.

eneral Apparatus Co.

South Egremont, Massachusetts

July, 1952—formerly FM, and FM Rapio-ELEcTRONICS
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Chehalis site
Bonneville (Wash.)

B Power Adm. system

With the fastest growing list of installations in the microwave signal
transmission field, Prodelin offers you more than 35 years of combined
development, production and field experience. Critical operating
requirements to 3500 mcs., rugged terrain, erection hazards and
extremes of heat and cold are but a few of the many problems solved
by Prodelin engineering.

If you are contemplating the erection of a microwave signal trans-
mission system, consult Prodelin first. Our engineers will be happy to
show you how Prodelin microwave antennas, coaxial cables and
associated system components can serve you best.

INSTALLATIONS
Keystone Pipeline Co.
Trunk Line Gas Co.
Los Angeles Power & Light Co.
Southern California Edison Co.
Michigan-Wisconsin Gas Pipeline Co.
Texas Eastern Gas Transmission Corp.
B ille Power Administration

U. S. Coast Guard

Prodelin “Job-Packaged Engineering” is a tried and proven service
which places all your signal transmission equipment at your site—
ready for operation—when needed. Write for detaits.

Product Development Company
NEW JERSEY

ARLINGTON

NEW APPLICATIONS
(Continued from page 38)

Boothville La 1b 300w 1.788 A
Pecan Island La 2b 300w 1.761, 1.766 A

Creole La 2b 300w 1.761, 1 767 1788 A

ALASKAN FIXED PUBLIC

Alaska Aeronautics & Communications Comm Juneau
Ozhizr ){\Iaska 1b 20w 2.632, 2.986, 3.190, 5.622,
5.65:

H S Weidner Auke Bay Alaska 1p 20w 2.474, 2,512 X

ALASKAN COASTAL

Alaskan Glacier Sea Food Co ¢/o Northemn Electric
314 Bell St Seattle Wash
Eno Petersburg Alaska 1b 100w 9 channeis from
2.382 to 3.190 NN

MARITIME FIXED

Sun Onl Co (Gulf Coast Div) Box 2831 Beaumont Tex
50w 2.134, 2.206 K

COASTAL & FIXED

Libby McNeill & Libby c/o Northern Elec Co
314 Bell St Seattle 1 Wash
W S Balcom Chacon Alaska 1b 40w 8 channels
from 2.382 to 3.190 NN

RAILROAD

Atchison Topeka & Santa Fe RR Co 80 E Jackson Blvd
Chicago 4 Il
Albuquerque New Mex 2b 120w 161.37 T
Seaboard Air Line KR Co Sal Rk Bldg Norfolk 10 Va
Jacksonville Fla 1b 15w 160.89 X
Chicago Gr Western RR Co 303 W Harrison Chicago
Harlan lowa 1b 60w 160.17, 159.57 X
Missouri Pacitic RR Co 310 N 13th St St Louis Mo
1b 60w 160.41, 160.47 M
Pleasant Hill Mo 1b 60w 160.41, 160.47 M
Alexandria La ib 60w 160.41, 160.47 M
Dupo Il 1b 60w 160.41, 160.47 M
Sandy Hook Mo 1b 60w’ 160.41 160.47 M
Blackwater Mo 1b 60w 160.41, 160.47 M
Kansas City Mo 1b 60w 160.4I 16049 M
Warrensburg Mo 1b 60w 160.. AI 160.47 M
Chicago Rl & Pacific RR Co. LaSalle St Sta Chicago
Little Rock Ark 1b 60w 161.61 M
El Reno Okla 1b 60w 161.61 M
Topeka Kans 1b 60w 161.61 M
Morris Ill 1b 60w 161.61 M
Joliet 11l 1b 60w 161.61 M
Peoria Il 1b 60w 161.61 M
Limon Colo 1b 60w 161.61 M
McFarland Kans 1b 60w 161.
Flagler Colo 1b 60w 161.61 B
Genoa Colo 1b 60w 161.61 B
Burlington Colo 1b 60w 161.6
Goodland Kans 1b 60w 161.6
Colby Kans 1b 60w 161.61 B
Dresden Kans 1b 60w 161.61 B
Norton Kans 1b 60w 161.61 B
Dalhart Tex 1b 60w 161.61 M
Stratford Tex 1b 60w 161.61 M
Guymon Okia 1b 60w 161.61 M
Liberal Kans 1b 60w 161.61 M
Mead Kans 1b 60w 161.61 M
Mineola Kans 1b 60w 161.61 M
Buckley Kans 1b 60w 161.61 M
Greensburg Kans 1b 60w 161.61 M
Herington Kans 1b 60w 161.61 M
McPherson Kans 1b 60w 161.61 M
Pratt Kans 1b 60w 161.61 M
Southern Railway Co Box 1808 Washington 13 DC
Asheville NC 1mr 80w 160.65; 1Imr 80w 161.25 W
Detroltz& MackmacoRallway Co Tawas City Mich
1b 120
Detroit Toledo & lronton RR Co 4921 Calhoun Ave
Dearborn Mich 1b 10w 161.43 M
Wyandotte Mich 1b 60w 161.43 M
Atchison Topeka & Santa Fe Rwy Co Chicago 4
Gallup New Mex 2b 120w 160.65 T
St Louis-San Francisco Rwy Co Olive & Jefferson Sts
Springfield Mo
Kansas City Mo 1b 25w 161.13 W
Union Pacific RR Co 1416 Dodge St Omaha Neb
Granite Canyon Wyo 1b 30w 160.41 M
Atlantic & East Carolina RR Co 8112 N Queen St
Kinston NC 1b 120w 159.57, 159.75 M
Goldsboro NC 1b 120w 159.57, 159.75 M
Havelock NC 1b 120w 159.57, 159.75 M
Morehead City NC 1b 120w 159.57, 159.75 M
New Bern NC 1b 500w 15957, 159.75 M; 8p 1w,
60w, 6m 6w, 6m 20w 159.75 M

TAXICABS

Cortez Taxi & Transfer Co Cortez Colo

1b 40w 152.39; 3m 40w 152.39 M
Red Dot Cab Co Columbus Ga

1b 120w 152.33; 50m 30w 157.59 M
Checker Cab Co Enid Okla

1b 120w 152.45; 25m 30w 157.71 M
Party Taxi Co Hunnng'on W Va

1b 120w 152.33; 10m 25w 157.59 M
Morty’s Taxi Maynard Mass

1b 12w 152.39; ém 12w 157.65 M
Johnson's Cab Co Jonesboro La

1b 30w 152.33; 10m —w 157.59 R
Broadway Taxi Inc Chelsea Mass

1b 120w; 10m 30w 152.27 M
Levittown Taxi Tullytown Pa

1b 120w 152.27; ém 24w 157.53 G

o

1M

B
B

Mlllslde '[axl Wllmmgion Del
1b 120w 152.39; 6m 24.8w 157.65 G

. B&D Tax| Vlctorla Tex

b —w 152.39; 10m —w 157.65 G
Gibson Cab Jackson Ohio 1b 152.33; 8m 157.69 M
South Side Cabs Emporia Va
1b 60w 152.39; 10m 30w 157.65 M
Allen’s Taxi Serv Manasquan NJ
1b 60w 152.39; 5m 30w 157.65 M
Zia Cab Gallup New Mex
1b 30w 152.39; 10m lw 157.65 L
Milton Hall Savannah G
1b 30w 152.39; IOm llw 157.65 M
Safety Cab Co Lawton Okla
1b 120w 152.33; 60m 30w 157.59 M
Acme Cab Co Dearborn Mich
1b 50w 152.33; Bm '(2w 157.59 G
Safety Cab Co Mayswll Ky
1b 120w 152.27; 6m 30w 157.53 M
Ace Taxi Service Passaic NJ
1b 120w 152.33; 6m 24w 157.59 G
S R S Taxi Corp Long Beach NY
1b 120w 152.39; 10m 30w, 15m 15w 157.65 MT
C L Sullivan Ci'y Cab Co Punta Gorda Fla
1b 30w 1 ; 10m 30w 157.53 M
Station Taxi Servu:e Corp Llong Beach NY
Im 40w 152 Im 15w 157.65 T
Yellow Cab of Fall Rlver Mass
15w 152.33; 15m 15w 157.59 R
Moms Taxi Haverhill Mass
Tb 120w 152.45; 20m 30w 157.71 M
Boot's Taxi Mackinaw City Mich
1b 10w 152.33; 5m 10w 157.59 M
3 Star Cab Co QOscoda Mich
1b 10w 152.27; 4m IOw lﬂ 53 M
Arrow Cab Co Greensbor
1b 120w 152.45; 25m 50w 157 71 B
City Cab Co Greer SC
Tb 120w _152.27; 15m 50w, 25w 157.53 B
Gainsboro Taxi lnc 60 Kilmarnock St Boston Mass
ém 15w 157.7
Cny Cab Co Edmond kla
Tb 30w 152.33; 5m 30w 157.59 L
Lear's Taxi Service 181 Myrtle Blvd Larchmont NY
6m 30w 157.71
B C Taxi Co St Joseph M
1b 140w 152.45; 20m 40w 157.71 M
Vets Cab Co_Inc Aberdeen SD
1b 12w 152.33; 6m 12w 157.54 M
Keystone Cab Co West Chester Pa
1b 120w 152.33 G; 18m 24.8w 157.59 TG
Yellow Cab Co Hawthome Calif
1b 120w 152.45; 14m 60w 157.71 L
Frank’s Taxi Plainview Tex 1b 30w; 5m 30w 152.39 G
Comet Cab Co Spenard Alaska
1b 50w 152.27; 10m 6-12w 157.53 G
Creve Coeur Cab Co Creve Coeur Il
b 60w 152.27; ém 12w 157.53 M
Ye[low Cab Co of Del Rio Del Rio Tex
1b 60w 152.33; 20m 30w 157.59 F
Black & White Cab Co Kansas City Mo
1b 140w 152.33; 50m 40w 157.59 M
Burns & Church Yellow Cab & Baggage Co
Wheeling W Va 1b 60w 152.39; 18m 30w 157.65 M
Toldman Cab Inc Kansas City Mo
1b 140w 152.39; 50m 40w 157.65 M

AUTO EMERGENCY
Esposito Servicenter Newark NJ 1b 30w 357 M
Reliable Service Co Denver City Tex
1b 250w; —m 60w 359 M
Barnesville Motor Co Barnesville Ga
w; 10m 70w G
Edsall Auto Serwce Topeka Kans
1b 120w; 3m 60w, 80w 357 M
Au?omob:le Emergency Radio Serv Corp
Albugquerque NM 1b 120w; 10m 80w 357 M
Johnny Lords Wrecker Serv Cleveland Tex
1s 120w; 5m 120w 357 M
Reeves Sfand Serv 22480 Northwestern Hway Datroit
Birmingham Mich 1b 10w; 5m 10w 35.7
Wythe Tire Co Newport News Va
1b 124w; 10m 124w 35.7 G
V L Bunch Van & Storage Glendale Calif
1b 124w; 25m 124w 35.74
DeBerry’s Butane Gas Co Ore Cl'y Tex
1b 120w; 4m 60w, 3m 120w 35.82 M

HIGHWAY TRUCKS
Bridgewater Ice & Coal Co Bridgewater Mass
1b 120w; 15m 30w 359 M
Ideal Gas Inc Levelland Tex
1b 70w; 10m 70w 35.86 G
Bowers Li d Gas Co B
lb 120w; 10m 120w 35.94 M
ic Gas Co G Ga
1b 60w; IOm 30w 35.94 M
West Florida Gas & Fuel Co Panama City Fla
1b 120w; 40m 60w 35.9 M
Tallahassee Fla 1b 120w; 15m 60w 359 M
St Joe Fla 1b 30w; 3m 60w 359 M
Nicoletti Bros Dos Palos Calif 1b 124w 3582 G
L P Gas Communication Assoc Box 146 Little Rock Ark
200m 114w 35.98, 35.94; 1b 114w 3594 R
Similar installations in other Arkansas fowns:

field Tex

Lake Village Mountain Home Heber Springs
Magnolia Pine Bluff Judsonia
Clarksville Jonesboro Clinton
Charleston Camden Batesville
Beebe Harrisburg England
Benton Mena Crossett .
Conway Des Arc Yellville
Nashville Marshall Hot Springs
Warren Qzarl Newport
Caraway Dardenelle El Dorado
Stuttgart West Helena Clarendon
Fisher Forrest City
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BETTER FOR RADIO RELAY
- Because #< 57}77pér./

Federal/ptm

(PULSE TIME MODULATION)

MICROWAVE

Streamlined Circuitry and Fewer Tubes
Provide Greater Economy and Dependability!

SIMPLICITY ... thas the basis for the greater efficiency, reliability and
economy .of maintenance of Federal Pulse Time Modulation Microwave ... for
radio relay systems of any size, type or length. .. over any terrain.

Through simpler equipment—requiring fewer tubes—Federal PTM success-
fully meets all needs of telephone, teleprinter, telemetering, remote and super-
visory control, VHF mobile radio and other services. .. for complete, simultaneous,
dependable, all-weather voice and signal facilities.

FO!( Pipelines, Utilities, Get the facts about Federal PTM’s system-wide superiority and proved per-
Railroads, Telephony, formance . . . about Federal’s more than 20 years of experience in microwave
Aviation, Highways . . . engineering, planning and installation. Write today to Dept. H-720

Federal PTM Delay Line
—*’Heart of the System’/>

Remarkably compact and efficient. ..
bas no tubes. Maintains absolute syn-
chronization between channels . . . pro-
vides non-shifting channel selection . . .
eliminates crosstalk.

HERE are some of the Federal
PTM multiplex elements that
demonstrate the Simplicity of
Design that makes Microwave
by Federal —

. Simplest
in the
Field!

””Microwave at its BEST’

i G

Federal PTM Pulse Generator . . a 0 PTM

Supplies synchronizing pulse to delay line Federal PTM Pulse Restorer
forpfimple),, automatic%cll:annel synchyroni- Modulator and Demodulator A valuable insurance factor in longer systems.
zation, eliminating elaborate individual Outstanding for minimum-tube design Automatically cuts in and converts repeater
channel tuning provisions. Uses fewer and interchangeability. Plug-connected for into temporary terminal if adjacent repeater
tubes ... greatly increases system depend- ready maintenance...greater economy in fails... maintains communication over re-

ability. stocking of spare parts. mainder of system.
MICROWAYVE MOVIE: Be sure to see Federal’s new 16 mm.
sound-color motion picture “Modern C ications With Micr M

Prints shipped without charge for company or organization showings.
Werite to: Film Distributing Dept.

Federal Telephone and Radio (or;

WIRE AND RAD!O TRANSMISSION SYSTEMS DIVISION
100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad 5t.. N.Y.

oralion

=

FEDERAL TELECOMMUNICATION LABORA-
TORIES, Mutley, N. J..... aunitof
IT&T's world-wideresearch and
engineering arganization.
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I we were in the market for
a new 2-way radio system,

we’d want to buy Motorola again . . . a
preference we feel is entirely justified by
the excellent performance and minimum
service requirements of the equipment, and
the constantly alert cooperation of local
Motorola engineers.”

The above statement is typical of those received by
Motorola several times each week from police, fire and
municipal officials in every part of the country. It explains
in a few words, why Motorola is the predominant choice
in the field of 2-way radio.

Motorola

2-way radio
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