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The Tree of Progress Bears Fruit

DUBINC the past vear, the rapid increase in communi-

cation and television engineering activities has divided
the readers of Rapio CoaMUNICATION into two separate
groups.

One group wants a magazine devoted exclusively to com-
munication engineering. The other insists upon a magazine
concerned only with television and radio engineering. Adver-
tisers have expressed similar views.

This has confronted us with the problems—and there are
many of them—of splitting Rapio CoMMUNICATION into two
separate magazines. We recognize the need for this change.
We know we must anticipate the requirements of our read-
ers and advertisers.

Accordingly, the decision has been made to divide Rapio
COMMUNICATION into two separate magazines, to be called
COMMUNICATION ENGINEERING. and
TV & RADIO ENGINEERING

Each magazine will be published on an every-other-month
schedule. So many readers have mentioned the fact that the
monthly papers arrive in such rapid succession that they can
only scan one issue hurriedly before the next appears. Ad-
vertising managers and agency executives have told us that
they could get greater impact from two pages in a bi-
monthly, because of its greater active life than from one
page in each issue of a monthly magazine.

Starting in 1953, therefore, we shall publish Communi-
CATION ENGINEERING on the 15th of January, March, May,
July, September, and November. TV & Rapio ENGINEERING
will come out on the 15th of February, April, June, August,
October, and December.

If this schedule proves satisfactory to readers and adver-
tisers, it will be continued. But if we find subsequently that
there is a reason to put either magazine on a monthly sched-
ule, we shall respond to the demand if and when it develops.

COMMUNICATION ENGINEERING

This magazine will carry articles, news, and engineering
data of specific interest to:

1. Manufacturers’ engineers engaged in the development,
design, and production of military and civilian communica-
tion equipment and instrumentation

2. Manufacturers’ field engineers

3. Officers and civilian engineers in the Armed Services
who are concerned with military communication equipment

4. Prospective customers for new communication systems
or replacement equipment

5. Engineers employed by telephone and telegraph com-
panies

6. Consultants engaged in system engineering
7. System supervisors, operators, and maintenance men

8. Independent organizations handling the sale of equip-
ment, and system maintenance on a contract basis.
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The editorial contents will cover all subjects related to the
developments in equipment, system engineering, operation
and maintenance of industrial, public safety, transportation,
air-ground, and common carrier services. Listing of new ap-
plications will be continued, and FCC actions will be re-
ported.

TV & RADIO ENGINEERING
This magazine will be devoted specifically to articles,
news, and engineering data of interest to:
1. Manufacturers’ engineers engaged in the development,
design, and production of television and radio receivers,
transmitters, and the related equipment

2. Manufacturers’ field engineers

3. Management and engineering executives of TV and
radio stations, and of new applicant companies

4. Engineering consultants and development laboratories

5. Engineers employed by telephone companies operating
network facilities or local TV distribution systems

6. Prospective users of industrial televison installations.

The editorial contents will cover all subjects related to
television transmitters and receivers; antennas, towers, and
lighting; studio, audio, monitoring, and measuring equip-
ment; relay and remote pickup facilities; and station and
studio design and construction. Each issue will carry infor-
mation on new applications and FCC actions.

INFORMATION FOR ADVERTISERS
Following are the advertising rates for each publication:
1 page 2/3 172 1/3 1/6
$240 180 145 105 55
1 time 300 230 185 130 70

6 times

INFORMATION FOR SUBSCRIBERS

After the December issue of Rapio CoMMUNICATION,
your subscription will be completed with either Coymuni-
CATION ENGINEERING or with TV & Rapio ENGINEERING, as
you choose. Shortly, you will receive a card on which you
can advise us as to your preference.

The subscription rate for each magazine will be $3.00 per
year; the single-copy price 65c. Both magazines will present
a new type of format which, we believe, will set a new
standard among engineering publications. These separate
magazines, each devoted exclusively to its special field, will
serve you much more effectively than a single publication
divided in editorial coverage between two virtually un-
related subjects.

When you see the new magazines, we'd like to have your
opinion of them, and your suggestions as to changes or addi-
tions which will add further to their value to you.

MILTON B. SLEEPER, Publisher
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TUBE SOCKETS

MYCALEX glass-bonded mica sockets are
injection molded to extremely close toler-
ance. This exclusive process affords superior
low-loss properties, exceptional uniformity
and results in a socket of comparable quality
but greater dimensional accuracy than cera-
mics—all at no greater cost than inferior
phenolic types. These sockets are available
in two grades, featuring high dielectric
strength, low dielectric loss, high arc resist-
ance and fully meet RTMA standards.

Write for Tube Socket Data Sheets

SINCE1919

TRODE MARK REG US PAT. OFF
o

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

with or without metal inserts—high efficiency to well over
24,000 megacycles. MYCALEX 410 can be molded in volume
at low cost. It can be produced to closer tolerances than higher
priced ceramics. Electrically and mechanically, MYCALEX 410
is the ideal dielectric for tube sockets, tuners, condensers,
switches, coil structures and many other UHF components,

MYCALEX 410 is priced comparable

is only .015 1 mc., insulatian resist-
ance 10,000 megohms. Fully ap-
proved as Grade L-4B under N.M.E.S.
JAN-1-10 “Insvlating Materials Cer-
amic, Radio, Class L.”

MYCALEX 410X is low in cost but
insulating properties greotly exceed
those of general purpose phenalics.
Loss factor is only one-fourth that
of phenolics {.083 at 1 mc.) but cast
is"c able. Insulati sist

P

10,000 megohms,
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Sew up the holes in the net-with FM

There are over 4 million FM sets in use nationally, i
, Gpecial o Broadcasters

acc¢ording to the most recent estimates.
FM is a necessity in a wide list of static and “white
spot” areas that stretch from Florida to Minncsota, from
upstate New York to San Francisco. If you want to help promote your station and pro-
catch all your prospects, include FM in your coverage. grams in his newspaper ads and dis-
plays. Get in touch with him today.

FM fills "holes” in 352 communities®

In 28 communities, FM is the only local radio buy.
In 67 communities, FM is the only local radio
buy after sunsct.

In 257 communities, FM is used to supplement
AM, because AM is directionalized aftcr sunset.

Your local Zenith dealer will gladly

® 1952

*If you want the complete list, simply write to: ZENITH RApI0O CORPORATION, Chicago 39, Illinois

FM-TV, the JournaL of Rapio COMMUNICATION
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FIAMMARLYUND
Duplex Signaling Umt

LT S nd

e Watchdog of
Indispensable Circuits

e Controller of
Remote Operations

HIS SINGLE UNIT tone generator and

frequency selective receiver is designed
to operate over radio or physical circuits
for signaling, dialing, slow speed teleme-
tering, supervisory controls or other in-
formation exchange.

These Hammarlund Duplex Signaling
Units are ideally suited to requirements
of fixed communication or broadcast sta-
tions which require remote on-off switch-
ing, continuous indication of operating
conditions, and automatic detection of
wire line or power source failures along
their systems. In the same way they can
be used advantageously by emergency
services, pipeline and power companies,
airlines and railroads.

» Write for detailed information ¢

HAMMARLUND

42 YEARS EXPERIENCE COUNTS!

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

CIRCULATION AUDITED BY 3
HENRY R. SYKES
CERTIFIED PUBLIC ACCOUNTANT
SYKES, GIDDINGS & JOHNSON
PITTSFIELD, MASSACHUSETTS
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VARIATIONS
FOR
STANDARD

CLAMP
FOR
MINIATURE

TUBES

You can’t shake, pull or rotate a tube
out of place when it’s secured by a
Birtcher Tube Clamp. The tube is
there to stay. Made of Stainless Steel,
the Birtcher Tube Clamp is imper-
vious to wear and weather.

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

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

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

Write for samples, catalogue and price lists.

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

TP

ET production figures compiled by

RTMA indicate a fair level of activ-
ity in August, substantially higher than
for the same period in ’51. Neverthe-
less, the radio industry as it exists today
is in a very unhealthy state of depend-
ency on military orders. Total manufac-
turing facilities have been built up so far
beyond the level of civilian demand that
if Government orders should begin to
taper off, even at a gradual rate, prob-
ably 90% of the equipment and com-
ponents manufacturers would have to
close their doors within 12 months’ time.

Part of the trouble derives from the
fact that there are so many companies
that they cannot work and plan together
within a perimeter of predictable con-
sumer demand from year to year, as is
done in the automotive business. And
the number of companies is so large be-
cause 1) this industry holds such fasci-
nation for so many men as an outlet for
creative effort, and 2) because it is pos-
sible to launch a new venture with very
little capital.

It appears, therefore, that a company’s
cash reserves, and the experience and re-
sourcefulness of its executives offer a
fairly accurate measure of the length of
time the company will survive in the

alphabeticians, NMGO stands for no
more Government orders.)

It’s fortunate that the start of UHF
television has come at this particular
time. The design of successful UHF re-
ceivers is not going to be a simple matter.
And this observer ventures to predict
that UHF converters are not going to
provide satisfactory reception for present
owners of VHF sets. To make matters
more complicated, a number of set manu-
facturers are depending on the compo-
nents companies for front-end designs,
instead of assuming engineering respon-
sibility for this critical part of their sets.
Some set manufacturers are bound to
take a licking before they have models
that perform satisfactorily on UHF. With
a backlog of military orders, they may
be able to afford some losses.

Note about AM receivers: Production
of clock models in August was 108,753,
or more than one-half the 206,057 stand-
ard home models produced in that period.
That is a pretty poor showing for the
latter. And even the total of clock and
standard home-type AM sets did not
equal the 897,769 TV sets.

Anticipating quantity production of
UHF television sets, RTMA is prepar-
ing to show separate figures for VHF-

NMGO period. (In the language of the UHF and VHF-only receivers.
MONTHLY AVERAGES
7 3(1‘:‘00 |4T:” NF':OO FreTy ane oN
oaa 3% 72,240 132,500 !§§2'3_.! 49 L0
1949: 532,814 201,158 72.959 40,543 FedqNG AN
1950: £ 507,007 103,008 54445 - —e
1951 964,110 438,764 82,378 27,059 4
1952 TO DATE:  A38818 364,366 34,148 8,503 é.
-
323332 25 g
8 e —
FM & FM=AM 6%524‘3 33 §
KoY i0 -8
-—N

JFMAMI 5wo| °
1952 FM A FM-AM

N

Lrd b L

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

FM-TV, the Jour~xaL of Rapio CoMMUNICATION
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ITS NEW.. IT'S CLEAN... IT'S RUGGED

...the Revolutionary New

Bendix 2-Way Radio!

Here’s miles ahead mobile radio
performance. In spite of the many
revolutionary advantages . . . this
Bendix Trafficmaster doesn’t pull
any more amps than a headlight,
and it works as good as it looks.

Compact
Let’s start with the big box on the
left. It contains the transmitter,
receiver and power supply . . . all
in one compact package. The whole
unit slotted for easy 3-way removal
... 1t’s easier to service . . . easier
to maintain. It pivots . . . comes
straight out . . . or straight up.

Electronic Squelich
Bendix engineers have perfected
an amazing new electronic squelch
. with a delaying action that
gives you all the message . . . none

AVIATION CORPORATION

Division of Bendix Aviation Corporation
BALTIMORE 4, MARYLAND

Export Sales: Bendix International Division,
72 Fifth Avenue, New York City

of the noise. No chopped up signals
in fringe areas. Clear as a home
radio from 20 miles and farther
out! You get performance never
before possible on 152-174 mec.

Longer Life
Your new Bendix Trafficmaster
has been field tested under the
most difficult conditions. Longer
life of tubes and components is
assured. Another big feature is that
Bendix uses Selenium stacks . . .
instead of rectifier tubes. They
almost never wear out!

From hand sets to land stations
In addition to the latest type of
mobile equipment . . . Bendix offers
a complete line of fixed stations
from 214 to 250 watts. As well as
accessories from hand sets to speak-

.77/ A
- MOBILE Roadvo

October, 1952—formerly FM, und FM Rapio-ELECcTRONICS
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ers, antenna to shock mounts . . .
plus all tecknical help in obtaining
license and complete system engi-
neering.

Write today . . . because you too can
now afford the best in 2-way radio.
Bendix costs you no more than
ordinary equipment. Get all the
information.

Buy on Installment Plan

Bendix has developed with
local banks, what has been
called one of the finest financial
plans anywhere., You pay for
your new Bendix 2-way radio
. .. as you use it and as it
makes money for you. Write
for complete details.

4
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RADIO
ENGINEERING
LABS., Inc.

PIONEERS IN THE CORRECT USE OF

ARMSTRONG. FREQUENCY MODULATION

HERE ARE FACTS

about
REL Multiplex Installations

The number of REL multiplex radie relay and
point-to-point ‘installations now in use, and !he
iength of time they have been in service, provide
ample evidence of- their reliability and economy.
Heart of REL installations is the Serrasoid Modu-
lator, distinguished for low noise, low distortion,
and long-time stability, delivering performance
equal or superior to standard telephone channel-
izing equipment.

Among the companies using REL equipment in
order to achieve that quality of performance are:

Canadian National Telegraphs
Canadian Pacific Railways
Chesapeake & Potomac Tel. Co.
Empresa Nacional de Tele-
communicaciones, Columbia
Israel Ministry of Communications
Mutual Tel. Co. of Hawaii
New England Tel. & Tel. Co.
Pacific Tel. & Tel. Co.
Panair do Brazil
Qucbec Telephone Co.

Salt Lake Pipe Line Co.

REL manufacturers standard units for 70 to 2,000
mc., and modulation to 300 kc. for as many as
50 voice circuits. This equipment is suited to
operation under topographical or climatic condi-
tions encountered in any part of the world. Special
types can be designed and built to suit unusual
requirements. REL multiplex equipment js now
in use by telephone companies, railroads, broad-
casters, government services, and other operators
of communication systems. Consultation service
is available to those planning new installations or
the modification of present facilities. Address:

Engineers and Manufacturers of
Broadcast, Communication, and
Associoted Equipment since 1922

RADIO ENGINEERING
LABORATORIES, Inc.

TEL.: Sﬂll.w:u 6-2100 TELETYPE: N, Y. 2816,
36-40 37th Street, Long Island City 1, N. Y.

THIS MONTH'S COVER

The receiving antennas shown in
this month’'s cover picture signalize
the arrival of commercial UHF tele-
vision. These were among the first
to be erected at Portland, Ore., where
Empire Coil Company’s KPTV is the
first UHF station to go on the air.

The initial supply of receivers was.
bought up quickly, but. there were
not enough UHF antennas to go
around. For all the companies making
TV antennas, none had anticipated
this demand. RCA developed and
produced the corner reflector type
illustrated. and has released the de-
sign to the antenna manufacturers.

E&RIR A\

O

N e
2th Yeor of Service fo

: == i
Monagemen; 4 Engmes
g .. i

" SPOT NEWS NOTES

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

UHF Television:

The RCA-NBC transmitter used for
UHF television tests at Bridgeport,
Conn., was shipped to Portland, Ore.,
installed for Empire Cojl Company, and
put on the air ahead of the original
timetable. A test pattern, with the call
letters KPTV, was switched on at 12:01
A. M, September 18. This is the first
UHF station authorized for commercial
operation. The present 1-kw. transmit-
ter will be upped later to 5 kw., and an
effective radiated power of 88 kw.
Initial tests showed excellent coverage
in the adjacent cities of Vancouver, St.
Helens, and Oregon City. RCA and
Zenith receivers performed in a highly
satisfactory manner, but the immediate
demand far excceded the initial supply.
Some of the sample sets shipped out by
several manufacturers did not do so well,
suffering from interference caused by
local taxicab radio transmissions. Re-
design of the UHF tuning strips was
indicated.

WDRC-FM, Hartford:

One of the early I'M pioneers, this Con-
necticut affiliate of CBS is now carry-
ing WQXR programs on its FM trans-
mitter. While this change has been wel-
comed by many listeners, others are dis-
appointed because WDRC-FM  had
picked WCBS-FM oft the air for re-
broadcasting, providing full audio quality
of CBS programs originating in New
York City. Now, while the station is
rebroadcasting signals from WQXR-FM,
there is very little live-talent music.

Harold A. Jones:

Promoted by Motorola to the newly-
created post of manager of the technical
information center. In this capacity he
will handle teehnical publications, public

relations, and service activities of the
communications and electronics division.

RTMA Activities:

Newly elected president and board chair-
man is A. D. Plamondon, Jr., who will
serve without salary. Glen A. McDaniel,
who resigned as paid president to return
to law practice, was named general coun-
sel. General manager James D. Secrest
was elected executive vice president.

Dr. J. M. Pettit:

Received the first Western FEleclronic
Achievement Award from the 7th IRE
Region for his major contributions to
electronics. Dr. Pettit, an associate pro-
fessor of electrical engineering at Stan-
ford University, had a major part in the
development of radar search receivers,
served in India and China as a technical
observer with the 20th Air Force, and in
ingland as associate technical director
of ABL-15, a laboratory associated with
the Radio Research Laboratory. The
award was made during the show and
convention sponsored by the West Coast
Electronic Manufacturers Association

and the IRE at Long Beach, Calif.
TV Studio Lighting:

A planning manual on studio lighting is
available from Kliegl Bros., 321 W. 50th
Street, New York 19. This manual pre-
sents illustrations of equipment now in
use at TV studios, and suggested plans
for lighting installations. Copies are
available on request.

Communication Conference:

Third annual conference of the IRE pro-
fessional group on vehicular communica-
tion will be held at Hotel Statler, Wash-
ington, D. C., December 3 and 4. Four
sessions, each of three papers, will be de-
(Continued on page 7)

FM-TV, the Jour~naL of Rapio CoMMUNICATION
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SPOT NEWS NOTES
(Continued from page 6)

[ ] [ ]
voted to spectrum economy and related I al"
subjects, including a report of JTAC
work on split-channel operation. Further 4
details can be obtained from convention i
chairman Waldo Shipman, Box 215, Falls LOW COST
Church, Va. Last year’s conference at
Chicago was highly successful, and a
very large attendance by communication

engineers is expected at Washington.

To Our Subscribers:

As announced on the inside front cover
of this issue, Rapio ComMUNICcATION Will
be divided into two separate, bimonthly
magazines, effective in January, 1953.
This change is being made in response to
letters from our readers who feel that the

time has come when the growing activi- A"drew "mnidirectiﬂ "al

ties in the communication and television
fields require such a change. To com- A t f VHl:
plete your present subscription, you may " e"“a 0r

have either CoMMUNICATION ENGINEER- . .

N6 or TV & Rapio ENGINEERING, accord- [:ﬂmmunl[:atlﬂns
ing to your particular interests. Shortly,
you will receive a card on which you can . . . L
indicate your preference. Please return No, this new High Gain Communications An-

PR . . tenna isn’t cheap, but it does offer the most
i plon_lptly » 80 that we shall know which economical solutli)on to your coverage problem.
magazine to send you after the Decem- Whether you want maximum coverage for a
ber issue of Rapio COMMUNICATION. specific transmitter power, minimum power or
. shortest tower for a specific coverage, or free-
Jack Poppele: dom from dead spots, the ANDREW Type 3000

After 30 years with WOR New York, he Antenna is the least expensive solution. Why?
has resigned as vice president in charge Because talk-back is the limiting factor in

i ineering for MBS, and h tab. mobile communications. Gain in the central
ol engineering tor pCEUUL Y (A station antenna costs less than increased power

lished a consulting firm to specialize in in every mobile unit.

the TV broadcasting field. At Mutual, AnDrRew Type 3000 High Gain Com-
he will be succeeded by E. M. Johnson, munications Antenna offers better than 6 db
who will also continue in charge of sta- gain in the 148174 MCS band. This means

that the power delivered to the receiver on

ONLE s both talk-out and talk-back is increased four

D. R. Edge: times. The horizontal radiation pattern is
circular.
Manager of government sales for Gray- Write for the ANpREw High Gain An-
bar at Washington, D. C., has also been tenna bulletin today!

named manager of communication equip-
ment sales.

Records and Hi-Fi Equipment: T
While audio broadcasters are busy §‘~ | 1 ! P
worrying about TV competition to the g =l L |
neglect of their own programming, the g ¢ i ,/r, 1T
sale of phonograph records and hi-fi g e ——+ | T
equipment has grown to the point where & A
RTMA held a Phonograph Industry Pl W T T
Conference at New York on September 3 FREQUENGY, MEGACYCLES

17, and set up a committee under J. A.
Berman, of Shure Brothers, to promote
the sale and use of records for home

entertainment. Also, plans were ap-
proved for setting up statistics for the
Parts and Amplifier, and Sound Equip-

ment Divisions of the Association. CORPORATION
363 EAST 75TH STREET, CHICAGO 19
Robert F. Jones:

o ANTENNA SPECIALISTS " | 7
After serving as a Commissioner in the TRANSMISSION LINES FOR AMFM.TV-MICROWAVE + ANTENNAS + DIRECTIONAL
FCC since June, 1947, Mr. Jones pre-

N ANTENNA EQUIPMENT + ANTENNA TUNING UNITS + TOWER LIGHTING EQUIPMENT .
(Continued on page 8)
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CONVENIENCE IN OPERATION —
A 60-watt transmitter, receiver, power
supply, and controls—in a single unit for
desk-top operation. Available in 30-50
mc range, 152-174 mc range.

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

NOW see whar (DNVENIENCE means

with RCA’s new 2-way radio station

CONVENIENT!

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

CONVENIENT!

Easy to install and service

Just plug in transmission line and
AC power and you are ready to op-
erate. Lift-out chassis for servicing
in cabinet. Metering plugs for easy
checking.

CONVENIENT!

Up to 3 transmitter channels,

2 receiver channels

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

CONVENIENT!

Local or remote operation
Choice of local or remote control
base station in single, compact cabi-
net. Chassis also available in stand-
ard cabinet rack or weatherproof,
pole-mounting box.

For further details on the new RCA 60-watt desk station, MAIL COUPON NOW

—————————————————ﬂ

Dept. 132J. RCA Engineering Products,

l Camden, New Jersey l
( ) Please send me information on new Carfone desk station.

l Also send me information on 2-Way Radio for: I
I () General Industry (Utilities, Construction, Petroleum, Lumber, Mining, etc.) I
( ) Transportation (Trucks, Buses, Taxis) ( ) Public Safety (Police, Fire, Ranger)

I Name I
I Title I
I Organization, I
Address —

I City. Zone State I
| m RADIO CORPORATION of AMERICA |
I @ MOBILE COMMUNICATIONS CAMDEN.N.J. I

a4
L — e ———_——
8

SPOT NEWS NOTES
(Continued from page 7)

sented his resignation to President Tru-
man on September 19. He will resume
the practice of law, in the firm of Schar-
feld, Jones, and Baron of Washington,
D. C. Prior to his FCC appointment,
Mr. Jones, a lawyer by profession, served
for 10 years as Republican Congressman
from the Lima, Ohio, district. Following
the interval of speculation during which
William Massing, Benedict Cottone, and

1 Frank Dunham were among those dis-

cussed as possible successors to Mr. Jones

| — if indeed the President did not decide

to let the appointment ride until after

| Election Day — Mr: Truman announced

in a speech at Salt Lake City that he

| had named Eugene Hyde Merrill as a

recess appointee. Mr. Merrill, a Demo-
crat from Utah, is an enthusiastic ad-

1 mirer of the President. After graduation

from the School of Mines & Engineering,
University of Utah, he was engaged in
public utility matters. He has been in
Government service since 1940, now in
the Defense Production Administration.

Communication Consultants:

A new firm of consultants in the com-
munication field has been organized as
Microwave Services, Inc., 45 Rocke-
feller Plaza, New York 20. Dr. S. J.
Begun is chairman of the board, with
S. K. Wolf president, Emile Labin vice

| president, and Victor J. Nexon vice presi-

dent and treasurer. The directors include
Max Delson and F. Vinton Long. En-
gineering services provided by this new
firm will include system analysis, specifi-
cations, purchasing, installation, and
supervision, as well as the management
of all types of communication systems in
the U. S. and foreign countries.

Lawrence J. Straw:

Appointed mobile radio sales manager

for Bendix Radio. Mr. Straw was pre-
viously service manager at Capehart-
Farnsworth, and project engineer on
telemetry for Raymond Rosen Engineer-
ing Products.

Surprise:

1 A Directory of Communist and Com-
{ munist-front organizations published by

the National Research Bureau, Inc., 415

| N. Dearborn Street, Chicago, lists Con-

sumers Union as having been cited by
the Committee on Un-American Activi-
ties of the U. S. Congress, Committee on
Un-American Activities of the California
Legislature, Special Sub-Committee of
the U. S. House of Representatives’
Committee on Appropriations, New
York City Council Committee, and- the
Pennsylvania Commonwealth Council.

(Concluded on page 9)
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Professional Directory

}andéy %’ /.?ai/ey

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. AD 2414

Member AFCCE

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 * %

1422 F Street, N.W., Wash. 4, D. C,
Kall IR B, P hi: a,u

Member AFCCE

==

W SINCE
Hollywood 1931

Professional 16mm Sound-On-Film Motion
Picture Cameras for Television Newsreels,
Commercials and other Television Filming.

Write for free illustrated catalog.

BERNDT-BACH, Inc.

7349 Beverly Bivd., Los Angeles 36, Calif.

WANTED

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

SPOT NEWS NOTES
(Continued from page 8)

Hi-Fi Sales & Service:

This new magazine,

explained elsewhere in this issue.

Multiple Miniature Connectors:

A new series of very small multiple con-
nectors with gold-plated contacts and
nylon insulation is described in bulletin
D-1, issued by Cannon Electric Com-
pany, 3209 Humboldt Street, Los An-
Smallest connector in this
series has 15 contacts carried on mount-
ing plates 117/32 by 81/64 in. outside
Largest has 50 contacts.

geles 31.

dimensions.
with mounting plates 2% by 39/64 in.

Educational FM in New York:

According to the New York Board of
Education. more than 40.000 classes in
grade and high schools will listen to pro-
grams from municipal station WNYE

(FM) during the current school year.

$igerlin H. Aylesworth 1886-1952:

The first president of NBC passed away
at St. Luke’s Hospital, New York City,
on September 30. Born at Cedar Rapids,
Towa, July 19, 1886, he received his law
degree in 1908 from Denver University.
Joining NBC in September 1926, he
established many of the basic principles
of broadcasting during a tenure of office
which continued until his resignation in
June, 1936. Subsequently, he was chair-
man of RKO, and publisher of the New
York World-Telegram. After serving as
consultant to the Office of the Coordina-
tor of Inter-American Affairs during the
last war. he established a legal and busi-

ness practice at Rockefeller Center.

TV Station Count:

Up to October 1, there were 110 VHF
Counts
issued since the thaw totalled 13 VHF
and 55 UHF, of which 2 VHF and 7

and UHF stations on the air.

UHF were for educational stations.

Professional Directory

previously an-
nounced in this Department, is being
readied for publication. However, plans
were somewhat delayed to give preced-
ence to separating Rapio CoMMUNICA-
TION into two bimonthly magazines, as

KEAR & KENNEDY

Consulting Radio Engineers

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

GEORGE P. ADAIR
Consulting Enginegrs

Radio. Communications, Electronics

1610 Eye St.,, NW. EXecutive 1230
Washington 1, D. C.

Professional Engineer
Acoustic development
and consulting

Klipsch and Associates
building the authentic
KLIPSCHORN
world’s finest sound reproducer

Hope, Arkansas Tel. Hope 995

by

16-MM Professional Motion Picture
Production Equipment

J. A. MAURER, Inc.

3707 31st Street, long Island City 1, N. Y.
Tel. STillwell 4-4601

THE WORKSHOP
ASSOCIATES

DIVISION OF
THE GABRIEL COMPANY

Specialists in
High-Frequency
Antennas

185 Crescent Road
Needham Heights 94, Mass.
NEedham 3-0003

MEETINGS and EVENTS

OCTOBER 29-NOVEMBER l AUDIO FAIR
Hotel New Yorker, N C.
NOVEMBER 17-18,

AIEE INSTRUMENT CONFERENCE
Benjamin Franklin Hotel, Philadelphia
DECEMBER 3-4, IRE CONFERENCE
PROFESSIONAL GROUP ON VEHICULAR COMM.
Hotel Statler, Washington, D. C.
DECEMBER 10-12,

AIEE-IRE-ACM COMPUTER CONFERENCE
Park Shoumn Hohl . C.

NUARY 141
IRE-AIEE MEETlNG ON HF MEASUREMENTS
Washington, D. C.

FEBRUARY 5-7,

IRE SOUTHWESTERN CONFERENCE & SHOW

Plaza Hotel, San Antonio, Texas

MEASUREMENTS

CORPORATION

+ ) K W rCL/gz
s

Harry W. Houck Jerry B. Minter
John M. van Beuren
Specialists_in the Design and
Development of Electronic Test instruments
BOONTON, N. J.

Radio Wire Television Ine.

Specialists in high - fidelity audio
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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Closed-Circuit TV Operation

HOW CLOSED-CIRCUIT TELEVISION DISTRIBUTION EQUIPMENT CAN BE USED
TO ADVANTAGE IN BROADCASTING AND INDUSTRY—By J. B. KLINDWORTH:*

HE Television Transmitter Division

of Du Mont Laboratories, Inc. has,
in recent months, been staging closed-
circuit television demonstrations through-
out the Country. They have been con-
ducted in TV, fringe, and non-TV areas
in order to acquaint industrial plants,
stores. and other business firms with the
potentialities of industrial TV, to famil-
iarize purchasers of Du Mont equipment
with its operation, and to promote re-
ceiver sales in cooperation with local
dealers.

Because the techniques and the prob-
lems encountered in closed-circuit TV
work are somewhat different than those
of conventional studio telecasting, and
because the demonstrations have been
so successful, descriptions of the equip-
ment and operating procedures are given
here.

Response of Viewers:

It should be stated at the outset that
one of the more interesting features of
the closed-circuit demonstrations has
been the tremendous interest they
aroused and the disproportionate crowds
they attracted. In fringe and non-TV
areas alike, it is evident that the public
is more eager to have television than is
generally realized.

For example, four closed-circuit TV
demonstrations were staged last autumn.
in cooperation with four radio stations, at
agricultural fairs in the fringe and non-
TV areas of Illinois, Iowa, and North
Dakota. The AM stations concerned
were KCRG  Cedar Rapids, WMBD
Peoria, KSJB Fargo. KXEL Waterloo.

*Television Transmitter Division, Allen B. Du
Mont_ Lahoratories, Inc., 1000 Main Avenue, Clif-
ton, New Jersey.

FIG. 2. EQUIPMENT AT VIDEO CONTROL TABLE FOR SINGLE CAMERA CHAIN FEEDING A DUMITTER IN A TYPICAL CLOSED-CI

During the first day of the demonstra-
tion at the Red River Valley Fair in
Fargo, North Dakota, the visitors num-
bered 12,000 in a record-breaking 5 in.
rainfall, even though it was advertised
that the demonstration was to continue
for threc days. Over 85,000 witnessed
the demonstrations at the All-Iowa Fair
in Cedar Rapids; 59,000 came to the ex-
hibit at the Heart of Illinois Fair in
Peoria; and 130,000 visited the dem-

general entertainment, and to see it on
nearby TV sets of various makes fur-
nished by Du Mont and by local TV re-
ceiver dealers. In areas which did not
have regular TV coverage, dealers in-
tending to handle sets at a later date
exhibited receivers obtained from distrib-
utors in the nearest TV areas.

Equipment Setups:

The amount of equipment required for

DUMIT T

APPROX. 30,000 4 YOLTS TO EACH
JUNCTION BOX(8) RG 560 OR EQUV,

|

JUNCTION
80X

JUNCT [JUNC T JUNCTION JUNCTIO JUNCT!
30X 80X BOX BOX BOX
APPROX. 8000 | 4VOLTS TO
EACH OF 25 [ JUNCTION BOXES
JUNCT JUNCTION
sox BOX

JUNCTH
BOX

APPROX. \000.4 YOLTS TO EACH OF
42% RECEIVERS

JUNCT
BOX

FIG. 1. PLAN OF A DUMITTER CLOSED-CIRCUIT TV SIGNAL DISTRIBUTION SYSTEM, FEEDING 125 SETS

oustrations in one week at the National
Dairy Cattle Congress in Waterloo,
lowa. These figures represent the num-
hers actually attending the TV dem-
onstrations, and not the total fair at-
tendance.

In each area, the participating station
erected a tent exhibit at the fair. fur-
nished musical, variety, and similar enter-
tainment, and aired many of its reg-
ular AM radio programs as remotes from
the fair grounds. Visitors were able to
watch the actual radio programs and

b
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a closed-circuit television demonstration
varies according to the circumstances
and the size of the demonstration. In
general, however, the following equip-
ment provides the basic units needed to
put on a good show under a wide va-
riety of local conditions:

1) Portable synchronizing generator,
which furnishes the mnecessary synec,
blanking, and drive signals for the

camera sweep circuits and for making up
the composite video signals.
2) Low voltage power supply, which

e vt .

RCUIT TV DEMONSTRATION
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amplifier circuits for the camera tube.

6) View-finder or picture monitor for
the cameraman.

7) An audio-video distribution ampli-
fier, into which are fed audio and the
composite video signals from the field
camera chain. A Dumitter, diagrammed
in Fig. 1, was used for these demonstra-
tions. Its output is a standard signal
of 80,000 microvolts on channel 2 or
channel 3, on each of five output connec-
tors. Each output can be fed, in turn,
to 25 junction boxes. This provides 125
outputs, each of which can feed a re-
ceiver. The signal levels indicated in
Fig. 1 are computed for minimum-loss
interconnecting cables. It is quite feas-
ible to feed 125 receivers with a satisfac-
tory signal-to-noise ratio.

The first 4 units are located at the
control position, and need not be near
the camera or in full view of the camera
coverage area. Fig. 2 shows a typical
video control setup in the foreground.
From left to right, the units can be iden-
tified as the pickup auxiliary, the low-
voltage power supply, the sync gene-
rator, the camera control and monitor,
and the Dumitter. The camera and
viewfinder operate together and should
be set up so as to provide complete cov-
erage of the program to be televised.

For a typical demonstration, the equip-
ment is unloaded and set up near the
stage. The interconnecting cables sup-

FIG. 5. HOW A CLOSED-CIRCUIT SYSTEM CAN BE SET UP IN A DEMONSTRATION TENT AT A FAIR

furnishes all the DC voltages necessary
to operate the camera and its controls.

3) Camera control unit and monitor,
which contains all the camera controls
and is operated by the video technical
director. This operator is provided with
a picture monitor, and can set up the
picture by varying the image orthicon
tube operating voltages.

4) Pick-up auxiliary unit, containing
a cable delay circuit which compensates
for various lengths of camera cable, and
focus coil current control circuits for the
cameras.

5) Pick-up head, which mounts on a
balanced head and tripod. This unit
houses the image orthicon tube, and the
necessary sweep, high-voltage, and video

FIELD PIC-UP
AUXILIARY
o ELECTRONIC
g bVEwFINDEa
o
s CHh
[— MICRO-
PHONE
Low-voLTace 1.0.CONTROL.
8 AND MONITOR
PORTABLE
o O SYNC. GEN. DUMITTER D
O O O000
°_° o O o MICROPHONE
\:1 — Cog AMPLIFIER

FIG. 3. EQUIPMENT REQUIRED FOR A SINGLE CLOSED-CIRCUIT CAMERA CHAIN AND ONE MICROPHONE
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CHASSIS
GROUND

87,
P

FIG. 4. A 75 TO 300-OHM IMPEDANCE MATCHER

plied with the camera equipment are
connected between units of the camera
chain as shown in Fig. 3. RG59/U coax-
ial cable connects the camera chain video
output to the Dumitter video input. A
microphone and its amplifier are set up
on the stage, and one amplifier output is
connected to the audio input of the Du-
mitter. .

The power cord of the camera chain
is connected to 115-volt source with at
least a 20-ampere capacity, so that a sol-
dering iron or test equipment can be con-
nected to the same circuit. On tem-
porary power circuits such as those often
used at fairs, there may be radical volt-
age changes or complete losses of power
at times. Fortunately, the voltage can
be varied from about 90 to 120 volts
without loss of picture or sync. Once
the power circuit is connected, the equip-
ment should be turned on and permitted
to warm up. A picture can be obtained
in about 10 minutes, but it is advisable
to give the complete system about a half-
hour warmup before it is put in opera-

FM-TV, the JourxaL of Ranio CoMMUNICATION
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tion, so that all the receiver oscillator
circuits will have settled down and the
Dumitter stabilized in frequency. This
will also be sufficient warmup time for
the camera, so that its alignment can be
checked.

The receivers should be located for
good viewing by the maximum number
of people. To keep the cabling to a
minimum, the receivers are usually placed
in groups of 5, which can be fed from
one junction box with minimum lengths
of cable. The next group size should be
that of 25 sets, so that 5 junction boxes
can be in a group, and all the junction-
box outlets can be used.

All coaxial leads should be terminated
properly. If they are left open, they
may radiate and cause interference with
a local TV broadcasting station on that
frequency. This, of course, is illegal.
Also, a line improperly terminated may
cause serious reflections. degrading pic-
tures on receivers connected to the same
junction box. To avoid these difficulties,
it is advisable to terminate all unused

FIG. 8. CAMExA USED WITH A FILM PROJECTOR
junction box outputs with 75-ohm resis-
tors. -

All the connecting lines must be of 75-
ohm impedance. Therefore, it is nec-
essary to utilize some form of impedance
transformation for a set having a 300-
ohm input. This can be accomplished
by a matching transformer, a resistance
bridge, or a transmission line with a
folded section connected as shown in
Fig. 4. S

Demonstration Krea:

In most closed-circuit demonstrations
for the general public, a stage is set up
and entertainment is provided. This is
watched live by the spectators and is
televised as well. Between programs. it
is advisable to have an arrangement
whereby people can see themselves on a
television screen. To allow for such op-
eration, the camera is usually placed
about 15 ft. from the stage, as shown in
Fig. 5, either in the center or at one end.
If the demonstration is held in a tent.
the camera must sometimes be placed off-

FIG. 6. SET IS PLACED IN FRONT OF CAMERA SO THAT VISITORS CAN SEE THEMSELVES ON SCREEN

center because of the center tent-poles.
The camera should be mounted at about
stage height and can be set up perma-
nently, without a dolly, in most cases. It
can then be panned across the stage or
out to a seated audience. Between pro-
grams, the audience can walk across the
stage or in front of the stage to be tele-
vised individually. A receiver is located
near the camera so that a visitor can see
his image on the screen and face the
camera at the same time. Such an ar-
rangement can be seen in Fig. 6.
Adequate lighting is obtained with a
bank of photofloods placed near the
camera. so located that light is available

for both stage work and for spectators
walking in front of the camera. If more
stage lighting is desired, a second bank
of floods can be installed at the end of
the stage opposite that of the camera, as
in Fig. 5. Some top lighting on the stage
is helpful also. It can be obtained with
either incandescent or fluorescent lamps,
provided they are shielded carefully so
that direct light does not fall on the
camera pickup head. A total of 150 to
200 footcandles is sufficient for a good
picture.

All outside light sources within range
of the camera must be eliminated. In

(Continued on page 31)

FIG. 7. EXHIBITORS ARE PROVIDED WITH CLOSED-CIRCUIT SIGNALS FOR SETS IN TENT SHOWROOM
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PATTERN FOR TV PROFIT

PART 4 — RADIATION CHARACTERISTICS OF TV ANTENNAS, AND HOW TO USE
THEM TO BEST ADVANTAGE — DESCRIPTIONS OF VHF AND UHF-TV ANTENNAS

g

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

¥ ey
L ANTENNAS

The simplest type of transmitting an-
tenna which can be used at television
frequencies is the half-wave dipole radia-
tor, shown in Fig. 6. It consists of a
tuned element (usually a pipe or bar),
one-half wavelength long at the operat-
ing frequency, which is broken at the
center. The transmission line is con-
nected to the two quarter-wave sections
at the break. Television receiving an-

_tennas are made up of combinations of

dipoles in one form or another.
Although a single dipole element is an
efficient radiator, and would be inexpen-
sive to manufacture for television broad-
casting applications, it must be used in
combination with other elements for best
efficiency. This is made clear by consid-

-eration of its horizontal and vertical ra-

diation patterns,® which are shown in

Fig. 6 also.

Horizontal Pattern:

“The bottom illustration in Fig. 6 shows

2DPefined loosely, a radiation pattern is a line con-
necting points of equal field strength. The actual
figures for field strength and distance may or may
not be indicated. However, the pattern contour
is the same whatever the absolute values.

WEST

FIG. 6. HORIZONTAL AND VERTICAL RADIATION
PATTERNS SIMPLE DIPOLE ANTENNA ON TOWER

14

the radiation pattern of a dipole in the
horizontal plane; that is, the relative ra-
diation in all horizontal directions. It
can be seen that, for a dipole oriented
as shown, maximum power would be ra-
diated toward the east and west. Theoret-
ically, no power whatever would be ra-
diated due north and south. This is al-
most always undesirable, since many po-
tential listeners could not be served by
a station with such an antenna.

In most cases, equal coverage in all
horizontal directions is desired. This
can be approached closely, although not
perfectly, by utilizing two dipoles
mounted at right angles and fed 90° out
of phase (in quadrature). Such an an-
tenna has a horizontal pattern similar to
that shown in Fig. 7. While not per-
fectly circular, it is very much better in
this respect than a single dipole. Manu-
facturers of antennas designed according
to that principle (turnstile antennas)
claim horizontal circularity within =*=2
db or better. Other means for achieving
circular horizontal radiation patterns
have been developed, and will be de-
scribed later.

As a matter of fact, very few commer-
cial antennas have perfectly circular
horizontal radiation patterns, and the
few that do are special types of UHF an-
tennas. Some antennas have more varia-
tion than #=2 db. This may not be
troublesome if care is exercised in mount-
ing the antenna, and it may even be ad-
vantageous in many cases. For instance,
the antenna can often be installed so
that one of the pattern maxima is aimed
in a direction where coverage is likely to
be difficult because of terrain, or in the
direction of a nearby city it is desired to
cover solidly. As little as 35 to 45° rota-
tion of a =2 db antenna can result in
an effective increase in power of 215
times in a desired direction. ‘While the
FCC does not permit the use of direc-
tional antennas for the purpose of alter-
ing station assignments, it may permit
them in certain cases in order to improve
service, provided that the ratio of maxi-
mum to minimum power radiated in the

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

horizontal plane does not exceed 10 db,
and that the ERP limitations are met in
all horizontal directions. However, =2
db antennas are not considered to be
directional.

Vertical Pattern:

A single dipole, or a single layer of
dipole elements, has a substantially cir-
cular vertical radiation pattern, as can
be seen in the center illustration, Fig. 6.
It will be noted that as much power is
radiated straight upward (where there
cannot possibly be any receivers to

FIG. 7. PATTERN OF DIPOLES IN QUADRATURE

utilize such a signal) as in any horizontal
direction. When the height of a typical
transmitting antenna tower is compared
with the distance away from the station
at which the average receiving antenna
is located, it is apparent that the ideal
direction of maximum power propaga-
tion would be toward the horizon or
at some very small angle below the
horizon. Power radiated at angles above
the horizon (which represents 509 of
all the power radiated by a single-bay
dipole-type antenna) serves no useful
purpose whatever; in fact, it is distinctly
undesirable because it increases the
probability of interference to co-channel
stations during periods of abnormal prop-
agation conditions. In the same way, it
is not advantageous to radiate as much
power at very low angles as toward the
horizon, because the receivers served by
low-angle radiation are much closer. than
those served by the radiation at higher
angles.

The foregoing consnderatnon; point up
the desirability of concentrating the
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FIG. 8. VERTICAL RATIATION PATTERNS OF SINGLE AND MULTI-SECTION TV TRANSMITTING ANTENNAS

radiation from a television transmitting
antenna toward the horizon, where it can
be used most efficiently. This can be
done by utilizing two or more layers (or
bays) of elements, fed in phase. The
individual radiations of the bays rein-
force in directions at right angles to a
line connecting the bays, and cancel at
other elevation angles. Thus, if multiple
bays are installed one above the other,
the desired objective is obtained—
radiation is intensified toward the hori-
zon and diminished in other directions.
The ratio of the radiated power level at
any given point from an antenna to the
power level that would be obtained at
the same point if the antenna were re-
placed with a simple dipole, assuming
the same power input to both, is called
the power gain of the antenna in that
direction. Power gain is usually maxi-
mum in directions toward the horizon,
and is understood to be taken in that
direction if the direction is not stated.
The gain increases as the number of
bays is increased.

Fig. 8 shows representative vertical
radiation patterns for a single-bay an-
tenna and for 2, 4, and 8-bay arrays.
The major lobe only is shown in Fig. 8A,
in order to simplify the drawing. How-
ever, in practice, several minor lobes are
present in the vertical radiation patterns
of all multi-element arrays. These minor
lobes are not desirable in many applica-
tions, but for television broadcasting
they may help, when filled in by power
splitting as explained later, to provide
better coverage of close-in locations that
might otherwise receive inadequate signal
from a high-gain antenna. Fig. 8B shows
the 8-bay pattern redrawn with the
minor lobes included.

It is evident from Fig. 8 that the
radiated beam becomes narrower as the
number of bays and the gain is increased.
The area within the pattern outline may
be thought of as representing the total
transmitted power. Since this cannot be
increased by the antenna, then the total

area of the vertical pattern cannot in-
crease no matter how far it is compressed
into the horizontal beam. Thus, it must
become quite narrow for high power
gains.

It is convenient to express beam width
in terms of the half-power angle. This is
the sum of the two angles above and be-
low the main beam at which the radiated
power is equal to half that of the main
beam. The power gain of an antenna can
be approximated by dividing the beam
width into 60. Thus, if an antenna has a
beam width of 8°, then its power gain is
about 7.5.

As can be seen from the diagrams in
Fig. 8, an 8-bay antenna provides a gain
of 8 to 9. Antennas are contemplated
in the VHF bands with gains up to
about 18, and to 27 or 28 in the UHF
band. At such extremely high gains, the

~main beam must be correspondingly

thinner. It is often economically more
satisfactory to use a high-gain antenna
and a low-power transmitter to obtain a
given ERP than a low-gain antenna and
a high-power transmitter, particularly on
the high VHF and the UHF bands. This
may not be strictly true for the low
VHF channels, since the antenna ele-
ments are large and a high-gain antenna,
consisting of many elements, might be
expensive in itself and also require special
tower construction.

For instance, if it is desired to have
100 kw. ERP, it might be less expensive
to buy and operate a 10-kw. transmitter
and a 12-bay antenna than a 25 or 385-
kw. transmitter and a 5 or 4-bay antenna.
It might be possible also, with the first
alternative, to use smaller transmission
line, thereby adding to the saving. And
regardless of preference, it will be nec-
essary for some time to use high-gain
antennas in the high-channel VHF and
the UHF bands if it is desired to reach
maximum permissible ERP, because
transmitters will not be available to per-
mit the use of low-gain antennas.

Antennas of very high gain should be
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completely satisfactory in all respects
when mounted on towers or buildings
of moderate height above average ter-
rain. If a very high tower (above 500
ft.) is employed, but it is located in a
sparsely-settled area so that extreme
close-in coverage is not important, then
the antenna should be quite satisfactory
without modification also. The only
case in which a high-gain antenna might
require special treatment is that in which
it is mounted at a great height in an
urban location. It is possible, in such
a circumstance, that minor-lobe null fill-
in would not provide enough signal
strength at certain close-in locations to
override the high city noise-levels. In
special cases, part of the antenna feed
system could be rephased, at a moderate
sacrifice in gain, so as to tilt the main
lobe downward slightly and fill in minor-
lobe nulls for better close-in coverage.

A procedure for determining the opti-
mum combination of transmitter, an-
tenna, and tower height suggests itself,
as follows:

1) Certain locations will be suitable
for the transmitter and tower site. Con-

FIG. 9. A 3-BAY TURNSTILE (BATWING) ANTENNA
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sult local civic and Civil Aeronautics Au-
thority personnel to determine the re-
strictions on towers, so as to ascertain
that ultimate approval can be obtained.

2) Select the ERP and antenna height
necessary to cover the proposed service
area from the site selected. FCC Rules
specify certain maximum tower heights
and effective radiated powers. These
were noted in the preceding installment
of this series. If it is not proposed to
use the maximum permissible power and
antenna height, it is then necessary to
select those required to cover the desired
area. They will be dependent upon the
nature of the terrain, the obstructions
which may exist, the size of the area, and
the availability of suitable sites.

3) A given ERP can be obtained with
various combinations of antenna gain and
transmitter power, with some optimum
balance between them that may result
in marked savings.

4) Having determined the effective ra-
diated power required and the amount
of antenna gain most economical to ob-
tain it, it is then possible to determine
the actual power required at the antenna
terminals. Certain inevitable losses occur
in the transmission line between the an-
tenna and the transmitter, and in the
diplexer. The amount of power lost in
these elements should be computed and
added to the power required at the an-
tenna terminals to arrive at the total
transmitter power required.

If the antenna height is great and re-
phasing of the antenna is desirable, the
antenna gain will be reduced. This must
be taken into account in these computa-
tions.

Power-Handling Capacity:
The power handling capacity of the an-
tenna must be great enough for its in-
tended load without overheating and
break-down. This data, of course, must
be obtained from the manufacturing com-
panies. Some manufacturers have indi-
cated that they will produce antenunas in
two power-rating groups. Many anten-
nas in use before the end of the freeze
cannot handle enough power to provide
maximum permissible ERP. Many new
models will, of course, have higher power
ratings.

For the most part, the power-handling
ability of a television transmitting an-
tenna is limited primarily by the feed
harness and junction boxes installed orig-
inally. It may be possible in many cases
to install a new feed system in order to
increase the power rating of an antenna
already installed. This would be difficult
to'dg in the average installation without
removing the antenna from the tower.
The cost involved in lowering the an-
tenfia for the job, making the harness
substitution, and re-installing the same
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antenna would be considerable in itself,
and would involve taking the station off
the air for possibly a week. In any
event, the gain could not be changed by
this means. It will usually be more sat-
isfactory to choose one of the following
alternatives:

1) Order an antenna for the original
installation which can handle all the
power it is ever contemplated to use.
If it is intended eventually to reach
maximum permissible ERP, it is perti-
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7l

FIG. 10. TWO VHF SKEW ANTENNA INSTALLATIONS

nent to consider that antennas of high
gain need have less total power-handling
capacity to provide an ERP equivalent
to that of low-gain antennas. For exam-
ple, an antenna with a gain of 12 would
have to handle only about 26 kw. input
power to provide 316 kw. ERP, while
another antenna having a gain of 8
would have to handle over 100 kw. for
the same output.

2) If the original construction budget
is tight for a station beginning operation
with relatively low power (and it will
be in most-cases), the second alternative
may be more practical. It may be better
to purchase new or second-hand an an-
tenna that will meet the immediate
needs of the station. Then, after two
or three years when the advisability of
high-power operation can be better eval-
uated, a new antenna can be procured.
It is quite possible that a ready market
will be found for the original model

VHF Antennas:

Most common of the VHF television an-

tennas is the turnstile, consisting of
crossed dipoles fed in quadrature, as de-
scribed previously. This type of antenna
is used extensively for general-purpose
installations. It cannut be used where
the antenna elements must be fastened
to a tower directly, since a relatively
thin pole or mast is required in order
to achieve horizontal pattern circularity,
nor can it be employed universally for
applications where special directional pat-
terns are desired.

Fig. 9 shows a typical turnstile an-
tenna. Because of the unusual construc-
tion of the individual radiators, neces-
sary to provide broadband radiation and
uniform current distribution over the
elements, it is sometimes referred to as
a batwing antenna.

Turnstile antennas are manufactured
by RCA under the trade name Super-
turnstile, and by General Electric Com-
pany. The following charts show the
standard VHF turnstile antennas avail-
able from these manufacturers. It
should be emphasized again that changes
and modifications can be obtained on
special order in most cases.

TURNSTILE ANTENNAS

CHANNELS BAYS AV. GAIN*
2 & 3 3 3.55
2 & 3 5 5,58
2& 3 ] 6.3
28& 3 12 ns
410 6 3 3.85
410 6 4 5.1
410 6 5 59
410 6 6 6.74
410 6 12 13.6
Zto 9 6 6.58
Zto 9 8 8.5**
7t 9 12 12.55
10 to 13 6 70
10 to 13 8 9.0
10 10 13 12 13.35

* Results of recent tests made with newly-de-
veloped gain testing facilities indicate that these
figures may be high by the following amounts:
3-bay antennas, 30%; 4-bay antennas, 26%; 5.bay
antennas, 22%; 6-bay antennas, 18%; and 12-bay
antennas, 10%.

** Estimated.

RCA makes also a line of VHF an-
tennas for special purposes called Super-
gain antennas. The basic element of this
antenna is a dipole radiator in front
of a screen reflector ¥4 wavelength wide.
Four of these screens can be fastened to
the four faces of a tower in order to
provide an omnidirectional radiation pat-
tern. The individual bays can then be
stacked one above another to increase
gain and vertical directivity.

A basic advantage of this arrangement
is that a tower structure with a cross-
sectional area great enough to support
almost any practical number of bays
can be employed. Thus, gain is limited
only by maximum beam sharpness.
Rather than adding a great number of
elements to a single antenna, however,
two or more antennas can be installed
on the same tower if desired. An ex-
cellent example of this advantage put to
use is the Empire State Building multiple
antenna system.
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Finally, the Supergain antenna can
be operated so as to provide almost any
desired horizontal radiation pattern by
adjustment of feed to the individual ele-
ments.

While this antenna is more versatile,
it is more complicated also and there-
fore more expensive. It has been pointed
out that its practicality depends on un-
usual circumstances.

Another antenna developed for spe-
cial applications is the Skew antenna,
made by the Andrew Corporation. With
conventional designs, it is difficult or
impossible to obtain a circular horizontal
radiation pattern from antenna elements
placed around a supporting structure
larger than a half wavelength on a side.
It was found, however, that by mount-
ing dipoles with reflectors so that the
radiation from each element was aimed
at a tangent from the supporting struc-
ture rather than directly away from it,
thus giving a skewed pattern from each
element, the total pattern from four or
more elements placed symmetrically
around a structure up to 10 wavelengths
in diameter can be made to approach cir-
cularity closely.

At present, the Skew antenna is
custom-designed and built for each ap-
plication, so that no general specifica-
tions can be given. At the time of
writing, one installation had been com-
pleted and one was in process. Both
are additional installations on the moor-

e

FIG. 11. TWO BAYS OF A VHF MULTI-TV ANTENNA

ing mast of the Empire State Building,
as shown in Fig. 10. At the top of the
mast, a 4-element single-layer auxiliary
antenna for WJZ-TV can be seen. This
installation has been completed. The
diameter of the mast at the point where
the elements are fastened is 3.6 wave-
lengths, and the measured horizontal
pattern is circular within +2.55 db. Be-
low, on the square section of the mast, a
48-element installation for WATV is
planned, consisting of 6 bays of 8 ele-
ments each. Although the structure is
nine wavelengths on the diagonal at
that point, it is claimed that the hori-
zontal pattern circularity will be better
than 2.2 db.

Fig. 11 shows another type of VHF
array made by Andrew, called the Multi-
TV antenna. According to the manu-
facturer, two objectives guided the de-
sign of this antenna: economy, so that
the Multi-TV would cost considerably
less than other antennas providing the
same gain, and a useful directional radia-
tion pattern, corresponding to the shapes
of typical cities which are seldem laid out
as perfect circles. It can be seen that
the Multi-TV is a simple, lightweight
assembly of two conical elements per
bay. The two conical sections are
mounted at an angle of 70° on one side
of a triangular tower. The remaining
two sides of the tower are completely
unobstructed for climbing purposes.
Horizontal radiation in the maximum
direction is slightly less than 10 times
that in the minimum direction. As
pointed out earlier, it is expected that
the FCC will permit this much directiv-
ity provided that its purpose is to im-
prove local coverage rather than to solve
an allocations problem.

Following are the specifications for
standard antennas of this type:

ANDREW MULTI-TV ANTENNAS
MAX. INPUT

CHANNELS BAYS POWER, XKW. AV. GAIN
26 4 10 34
7-13 4 10 3.4
7-13 8 20 6.9

Federal Telecommunication Labora-
tories supplies the Triangular Loop An-
tenna for channels 7 to 18. Each bay
of this array consists of 8 folded-dipole
radiators spaced at 120° intervals around
a triangular supporting structure. Hori-
zontal circularity of this antenna is
claimed to be better than =.6 db.

The antenna .can be supplied for any
channel in the upper VHF band with
any even number of bays up to 16. A
typical 12-bay antenna is shown in Fig.
12. Standard models have the specifica-
tions listed below:

Feperar TRIANGULAR LoOP ANTENNAS

Bays Av. Gain
2 2.0
4 4.0
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FIGS. 12 AND 14. TWELVE-BAY TRIANGULAR LOOP
VHF ARRAY AND 18-BAY SLOT ANTENNA FOR UHF

8 8.4
12 12.8
16 17.1

Also, for cases where high towers and
high-gain antennas must be used, the
following models are designed especially
for good close-in coverage:

Bavs Av. GaN
8 T4
12 11.8
16 16

UHF Antennas:

Transmitting antennas for UHF are con-
sidered separately because they are. in
general, radically different in configura-
tion from VHF models. At the present
time, only 8 manufacturers have UHF
antennas ready for production: GE,
RCA, and Workshop Associates. Others
have developmental models in process,
but no specific information on them was
available at the time of writing.
General Electric manufactures the
side-fire helical antenna shown in Fig. 18.

17


www.americanradiohistory.com

Each bay consists of approximately 10
turns of conductor wound in a helix
about a cylindrical mast. The helix is
reversed at the center of the bay in order
to cancel, as nearly as possible, the ver-
tically-polarized field component. Each
bay is 5 wavelengths long, and is fed
only at one end of the helix.

The antenna can be furnished with
any number of bays up to 5. Since each
bay provides a gain of 5, any gain fignre
that is a multiple of 5 can be obtained,
from 5 to 25 inclusive. Horizontal pat-
tern circularity is within =.7 db.

At 500 mc., the length of one bay is
about 10 ft. Thus, a 5-bay antenna would
be on the order of 50 ft. long. At 900
me., however, this is reduced to about
28 ft. For very high installations, the
beam can be tilted down electrically by
rotating one part of the antenna slightly
in relation to the rest of the antenna.

x

FIG. 15. BASIC SECTION OF UHF SLOT ANTENNA
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RCA’s UHF antenna design utilizes
the slot-radiator principle. Each bay
consists of 8 one-inch slots approximately
1.3 wavelengths long, spaced equally
around a hollow cylinder and parallel
to the axis of the cylinder. Adjacent
layers of slots are rotated 60° around
the cylinder to provide an almost per-
fectly circular horizontal radiation pat-
tern.

Each individual slot is fed at the cen-
ter. The inside of the cylinder serves as
the outer conductor of the feed system,
and a coaxial copper tube within the
cylinder serves as the inner conductor. A
coaxial line is installed within the inner
conductor to provide center feed. The
total length of the antenna, Fig. 14, de-
pends on the frequency of operation and
the number of bays provided. Standard
models are composed of 16 to 18 bays.
This provides a gain of approximately 24
from 470 to 625 mc., with a length of
about 40 ft.; a gain of 26 from 625 to
750 mc., with a length of about 37 ft.;
and a gain of 28 from 750 to 900 mc.,
with a length of about 34 ft. These fig-
ures are not exact, of course, since they
will vary according to the channel fre-
quency.

Maximum power-hand]mg capacity of
the standard antennas is 10 kw. Either
mechanical or electrical beam-tilting, or
both, can be accomplished easily to ad-
just the antenna for best local coverage.
Directional antennas can be obtained on
special order, as can increases in power-
handling capacity.

Fig. 15 shows the UHF antenna devel-
oped by Workshop Associates. Four
aluminum structural angles are joined so
as to form four slots, which are fed at

FIG. 13. ABOUT 3% BAYS ARE VISIBLE OF A
5-BAY SIDE-FIRE HELICAL ANTENNA FOR UHF-TV
one-wavelength intervals by a single con-
ductor in the center of the antenna. The
curved radiating elements form a surface
essentially cylindrical in shape, providing
a horizontal radiation pattern ecircular
within 1 db. However, directional radia-
tion can be obtained if desired.

The standard antenna structure is 10
wavelengths long, and has a power gain
of 12.6. Two of the units can be stacked
to double the gain.

Antenna Costs:

In order to feed the outputs of the visual
and aural transmitters to the same an-
(Continued on page 31)

FCC Television Grants

RADIO COMMUNICATION Magazine, in line with

its policy of providing fon on
matters of interest to the industry, is presentin
each month data on felevision station CP's, channel
changes, and gower increases granted by the FCC.
Actions listed below are for the period from August
16 to September 26, 1952,

Information given for CP grants consists of the
city, channel number, visual and aural ERP's, esti-
mated cost of cons?rucnon, and principal owner or
owners, If grantee controls audio broadcast station,
call letters are given in parentheses. For existing TV
stations grante channel changes or power increases.
information given consists of cities, call letters, old
and new channels, and old and new visual E ERP's.
Grants are listed alphabetically by states. A star
preceding a channel number indicates that the
auﬂ;orlznﬂon is for a non-commercial educational
station

CONSTRUCTION PERMITS GRANTED

CH. KW CcosT

Montgomery, Ala. 20 88-44 $275,000
Capitol Bmadcalﬂng Co. (\MCOV AM-FM)

Litte Rock, A 17 2-12.5 $211,500
Little Rock Telecasters

Fresno, Calif. 24 105-53 $626,600
McClatchy Broadcasﬁng Co. (KM)J)

los Angeles, Calif. * 4626 $150,000
Univ. of Sthn. Caln‘ —Allan Hancock Fndn.

Denver, Colo. 89-53 $323,400
Mountain States Televmon Co.

Peoria, Ill. 43 175-88 $518,600
West Central Bestg. Co. (WEEK)

Rockford, IIl. 39 15.5.9.2 $180,000
Wmnebago Television Corp.

South Bend, Ind. 34 170-88 $300,000
South Bend Tribune (WSBT)

Fall River, Mass. 46 19.5-9.8 $170,600

New England Television Co.

Ann Arbor, Mich. 20 1.75-93 $108,000
Washtenaw Bestg. Co., Inc.

Jackson, Miss. 205-105 $404,000
Mlssusippl Publishers Assn.

N. *43 200-105 $251,500

“Univ. of Stafe of New York
ron, Ohio 145-72.5 $352,800
Summit Radio Corp.

Massilon, Ohio 99-50 $257,900
Midwest TV Co.

Youngstown, Ohio 21 170-85 $326,000
Polan Industries

Harrisburg,Pa. 55 240-120 $362,000
WHP Inc. (WHP)

New Castle, Pa. 45 20.5-10.5 $152,600
WKST Ine. (WKST)

Reading, Pa. 260-135 $614,300
Eastern Radlo Corp. (WHUM)

Reading, P 33 225-120 $440,900
Hawley Bcs!g Co. (WEEU)

Columbia, S. C. 67 680-340 $409,300
Palmetto Radio Corp. (WNOK)

Columbia, S. C. 25 $247,100
Radio Columbia (WCOS)

Chattanooga, Tenn. 49 20-10 $205,300
Chattanooga TV, Inc. (WMFS)

Chattanooga, Tenn. 43 275-140 $313,500
Tom Potter

Austin, Tex. 24 280-145 $372,800
Tom Potter

Houston, Tex. *8 30.2-15.4 $600,000
Univ. of Houston (KUHF-FM)

Roanoke, Va. 0 250-125 $320,000
Roanoke Bestg. Corp (WSLS)

Roanoke, Va. 105-62 $264,100

Radio Roanoke, Inc
AUTHORIZED CHANNEL CHANGES
AND POWER INCREASES

CALL CH. Kw.
Schenectady, N. Y. WRGB(TV) 4toé 18.2510 98
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COLOR TV GLOSSARY

T the June 23 meeting of the Na-
tional Television System Commit-
tee, chairman R. M. Bowie of NTSC
Panel 19 (Definitions) submitted a list
of tentative definitions for color tele-
vision terms. The glossary was ap-
proved for publication recently and was
distributed to members of NTSC and
RTMA, and to manufacturers of elec-
tronic equipment who are not RTMA
members, with the specific statement
that “these definitions are tentative in
form and are submitted for information
only, since they may be changed from
time to time as the art progresses.”
Obviously, it will be to the best inter-
ests of all concerned with television, par-
ticularly color television, to achieve no-
menclature and usage standardization as
quickly as possible. For that reason,
the glossary is published here in its en-
tirety in order to promote industry-wide
familiarity with the terms.

APPROVED WORKING DEFINITIONS
FOR COLOR TELEVISION
BLACK - AND - WHITE — Deprecated (see MONO-
CHROME). .
BRIGHTNESS — The attribute of visual perception
in accordance with which an area appears to emit
more or less light.

NOTE — Luminance is-recommended for the photo-
metric quantity which has:been called “’brightness.”’
Lumil is a purely ph ic quantity. Use of
this name permits “brightness” to be used entirely
with reference to the sensory response. The photo-
metric quantity has been often confused with the
sensation merely because of the use of one name
for two distinct ideas. Brightness will continue to

CHROMINANCE CHANNEL — in a color television
system, any path which is intended to carry the
carrier color signal.

COLOR BURST — That portion of the composite color
signal comprising the few sine-wave cycles of color
subcarrier frequency (and the color burst pedestal,
if present) which is added to the horizontal pedestal
for synchronizing the color-carrier reference.

COLOR CARRIER — See COLOR SUBCARRIER.

COLOR-CARRIER REFERENCE — A continuous signal
having the same frequency as the color subcarrier
and having fixed phase with respect to the color
burst, This signal is used for the purposes of modu-
lation at the transmitter and demodulation at the
receiver.

COLOR COORDINATE TRANSFORMATION — Compu-
tation of the tristimulus values of colors in terms of
one set of primaries from the tristimulus values of
the same c¢olors in ancther set of primaries.

NOTE — This computation may be performed elec-
trically in a color television system,

COLOR DIFFERENCE SIGNAL — An electrical signal
which, when added to the monochrome signal,
produces a signal representative of one of the
tristimulus values (with respect to a stated set of
primaries) of the transmitted color.

COLOR EDGING — Spurious color at the boundaries
of differently-colored areas in the picture.

NOTE — Color edging includes color fringing, mis-
registration, etc.

COLOR PHASE (of a given subcarrier component)—
he phase, with respect to the color-carrier refer-
ence, of that component of the carrier color signal
which transmits a particular color signal.

COLOR PHASE ALTERNATION (CPA) — The periodic
changing of the color phase of one or more com-
ponents of the color subcarrier between two sets of
assianed values.

NOTE 1 — In the NTSC system, the color phase is
chanaed after every field.

OTE 2 — It is recommended that the term

COLOR PHASE ALTERNATION be used in place of
the terms OSCILLATING COLOR SEQUENCE and
FLIP-FLOP, which have been used with this same
meaning.
COLOR PICTURE SIGNAL — The electrical signal
which represents color picture information, consist-
ing of a monochrome component plus a subcarrier
modulated with color information, excluding syn-
chronizing signals.

COLOR SUBCARRIER — The carrier whose modula-

be used properly in nonquantitative
especially with reference to sensations and percep-
tions of light. Thus, it is correct to refer to a
brightness match, even in the field of a photometer,
t the i re t and only by
infi are the ph c quantities (luminances)
equal. Llikewise, a photometer in which such
matches are made will continue to be called an
equality-of-brightness’ photometer.

A photo-electric instrument calibrated in foot-
lamberts should not be called a “brightness meter.”
If correctly calibrated, it is a “luminance meter.”
A troublesome paradox is eliminated by the pro-
posed distinction of fature. The lumil of
a surface may be doubled, yet it will be permissible
to say that the brightness is not doubled, since the
sensation which is called “brightness” is generally
judged to be not doubled.

BRIGHTNESS CHANNEL — Deprecated (see MONO-
CHROME CHANNEL, LUMINANCE CHANNEL).
BRIGHTNESS SIGNAL — See MONOCHROME S1G-

NAL.

BURST PEDESTAL (COLOR BURST PEDESTAL) — The
gular pulse-like which may be part

of the color burst. The amplitude of the color burst

pedestal is measured from the AC axis of the sine-

wave portion to the horizontal pedestal.

BYPASS MIXED HIGHS — The mixed-highs signal

that is shunted around the color-subcarrier modulator

or demodulator.

BYPASS MONOCHROME SIGNAL — A monochrome

signal that is shunted around the color-subcarrier

modulator or demodulator.

CAMERA SPECTRAL CHARACTERISTIC — The sen-

sitivity of each of the camera color separation

channels with respect to wave-length.

NOTE 1 — It is necessary to state the camera ter-
minals at which the characteristics apply.

NOTE 2 — Because of non-linearity, the spectral
characteristics of some kinds of cameras depend
upon the magnitude of radiance uvsed in their
measurement.

NOTE 3 — Non-linearizing and matrixing opera-
tions may be performed within the camera.
CAMERA TAKING CHARACTERISTICS — Deprecated
(see CAMERA SPECTRAL CHARACTERISTIC).
CARRIER COLOR SIGNAL — The sidebands of the
modulated color subcarrier (plus the color subcarrier,
if not suppressed) which are added to the mono-
chrome signal to convey color information.
CHROMINANCE — The colorimetric difference be-
tween any color and a reference color of equal
luminance, the reference color having a specified
chromaticity.

NOTE — In NTSC transmission, the specified chro-
maticity is the zero subcarrier chromaticity.

tion sidet are added to the monochrome signal
to convey color information.

COLOR SYNC SIGNAL — See COLOR BURST.

COLOR TRANSMISSION — In television, the trans-
mission of a signal wave for controlling both the
luminance values and the chromaticity valuves in a
picture.

COMPATABILITY — The nature of a color television
system which permits substantially normal mono-
chrome reception of the transmission by typical unal-
tered monochrome receivers designed for standard
monochrome.

COMPOSITE COLOR SIGNAL — The color picture
including blanking and all synchronizing signals.

CONSTANT LUMINANCE TRANSMISSION — A
method of color transmission in which the carrier
color signal controls the chroma?ici?' of the pro-
duced image without affecting the luminance, the
lgminlance being controlled by the monochrome
signal.

DELAY DISTORTION — That form of distortion which
occurs when the envelope defay of a circuit or
system is not constant over the froquency range
required for transmission.

ENVELOPE DELAY — The first derivative of the
phase shift with reference to the frequency.

NOTE — If the phase is measured in radians and
the frequency in radians per second, the envelope
delay will be in seconds.

FIELD — One of the two (or more) equal parts into
which a frame is divided in interlaced scanning.

FLIP-FLOP — Deprecated (see COLOR PHASE ALTER-
NATION).

FREQUENCY OVERLAP — In a color television sys-
tem, that part of the frequency band which is
common to the monochrome channel and the
chrominance channel.

NOTE — Frequency overlap is a form of band-
sharing.

GAMMA — In a color or monochrome channel, or
part thereof, the coefficient expressing the selected
evaluation of the slope of the used part of the log
vs. log plot relating input (abscissa) and output
{ordinate) signal magnitudes as measured from the
point corresponding to some reference black level.

NOTE 1 — As the log vs. log plot is usually not
entirely straight in the used region, it is necessary
to formalize that evaluation of the slope, for ex-
ample, by the use of the value at a particular point,
maximum, mean, or other valve. The method of
evalution must be stated.

NOTE 2 — At some points the signal may be in
terms of light intensity or light transmission.
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GAMMA CORRECTION — The modification of a trans-
fer characteristic for the purpose of changing the
value of gamma.

LUMIN‘ANCE — Luminous flux emitted, reflected, or
transmitted per unit solid angle per unit projected
area of the source.

NOTE 1 — Usual units are the lumen per steradian
per square meter, the candle per square foot, the
lambert, the millilambert, and the footlambert.

NOTE 2 — This quantity is also called photometric
brightness.

LUMINANCE CHANNEL — In a color television sys-
tem, any path which is intended to carry the lumi-
nance signal.

NOTE — The luminance channel may also car
other signals, for example, the carrier color signal,
which may or may not be used.

LUMINANCE SIGNAL — A signal wave which is
intended to have exclusive control of the luminance
of the picture.

I.UMINOSI‘!’Y — Ratio of photometric quantity to
corresponding radiometric quantity in standard units
{lumens per watt).

LUMINOUS FLUX — The time rate of flow of light.
When radiant flux is evaluated with respect to its
capacity to evoke the brightness attribute of visval
sensation, 1t is called luminous flux, and this capacity
is expressed in lumens.

MATRIX (as a noun) — In color television, an array
of coefficients symbolic of an operation to be per-
formed, which operation results in a color coordinate
transformation. (This definition is consistent with
mathematical usage).

MATRIX (as a verb) — In color television, to per-
fgrm a color coordinate transformation by computa-
tion or by electrical, optical, or other means.

MATRIXER (MATRIX UNIT, MATRIX CIRCUIT, ETC.)
— A device which performs a color coordinate trans-
formation by electrical, optical, or other means.

MIXED HIGHS — Those high frequency components
of the picture signal which are intended to be
reproduced achromatically in a color picture.
MODULATED COLOR SUBCARRIER — See CARRIER
COLOR SIGNAL.

MOIRE — In television, the spurious pattern in the
reproduced picture resulting from interference beats
between two sets of periodic structures in the
image.

NOTE — Moires may be produced, for example, by
interference between regular patterns in the original
subject and the target grid in an image orthicon,
between patterns in the subject and the line pattern
and the pattern of phosphor dots of a three-color
kinescope, and between any of these pattems and
the pattem produced by the carrier color signal.

MONOCHROME BANDWIDTH (of the signal) — The
video bandwidth of the monochrome signal.

MONOCHROME BANDWIDTH (of the monochrome
channel) — The video bandwidth of the monochrome
channel.

MONOCHROME CHANNEL — In a color television
transmission, any path which is intended to carry
the monochrome signal.

NOTE — The monochrome channel may also carry
other signals, for example, the carrier color signal
which may or may not be used.

MONOCHROME SIGNAL (in monochrome television)
— Transmission of a signal wave for controlling the
fuminance values in the picture but not the chro-
maticity values.

MONOCHROME SIGNAL (in color television) — That
part of the signal wave which has the major control
of the luminance of the color picture and which
controls the luminance of the picture produced by a
conventional monochrome receiver.

MONOCHROME TRANSMISSION — In television, the
transmission of a signal wave for controlling the
luminance values in the picture, but not the chro-
maticity values.

OSCILLATING COLOR SEQUENCE — Deprecated (see
COLOR PHASE ALTERNATION).

PICKUP SPECTRAL CHARACTERISTIC — The set of
spectral responses of the device, including the
optical parts, which converts radiation to electric
signals, prior to any non-linearizing and matrixing
operations.
RECEIVER PRIMARIES — The colors of constant chro-
maticity and variable luminance produced by the
receiver, which, when mixed in proper proportions,
are used to produce other colors.

NOTE — Usually three primaries are used: red,
green, and blue.
STATIONARY CPA AXIS — A fixed reference phase
with respect to which a carrier color signal of con-
stant chrominance makes equal and opposite angles
for successive fields, this reference phase being the
same for all chrominances.
TAKING CHARACTERISTIC — See CAMERA SPEC-
TRAL CHARACTERISTICS.
ZERO SUBCARRIER CHROMATICITY—The chromatic-
ity which is intended to be displayed when the
subcarrier amplitude is zero.
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START with the finest TV broadcasting equipment available.
Back it with outstanding engineering born of pioneering tele-
casting. Round it out with on-the-spot TV specialists familiar
with every phase of television. And that’s the meaning of
DU MONT to you in working out your telecasting plans.

‘Whether your needs concern initial equipment, or expansion
or improvement of present facilities, contact your nearest
Du Mont regional office. Qur TV specialists will gladly discuss
your problems and come up with the most practical and eco-
nomical solutions.

Du Mont, always “First with the Finest in Television,” now
offers *Effective Regional Participation, in highly qualified
personnel, for still better service to you.
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Square Waves for Audio Testing

HOW NEW SQUARE-WAVE TEST TECHNIQUES CAN FACILITATE DESIGN AND
MAINTENANCE WORK ON ALL TYPES OF AUDIO EQUIPMENT—By G. E. BAUDER*

EVERAL articles have appeared re-

cently concerning the merits of
square-wave testing for audio equipment.
Most, however, have dealt with theoret-
ical rather than practical aspects of the
technique, and have not mentioned the
speed and ease with which the square-
wave generator can be employed in
audio design and maintenance work.

It is the purpose of this article to de-
scribe actual service procedures in such
a way that the reader will be able im-
mediately to put this relatively new tool
to work. No attempt will be made to
discuss the rather involved theory; in-
stead, a brief description of the square
wave itself will be given in order to sub-
stantiate the claims made for it, followed
by interpretations of typical square-wave
response curves.

The Square Wave:

In order to gain a better understanding
of the square wave, the reader should
plot roughly a series of sine waves. Begin-
ning with a frequency of 100 cycles,
draw sine waves of equal amplitude and
with gradually increasing frequencies,
starting each one at the same place on
the base line. As the frequency is in-
creased, it will be noted that the upper
left-hand corner of the graph, or the lead-
ing edge, becomes increasingly sharper;
that is, the time required for the voltage
to rise from zero to maximum becomes
progressively less as the frequency is in-
creased. This steepness of slope is ex-
pressed as rise time, and it is a measure
of the high-frequency content of the
square wave.

Returning to the sine waves, if graphs
were drawn for progressively higher fre-
quencies up to about 10 ke., the total pat-
tern would resemble a square. A square-
wave generator has an output essentially
the same. The voltage rises quickly
from zero by virtue of the high-frequency
components to a value which is deter-
mined by the resultant amplitude; it
stays there for a period of time deter-
mined by the low-frequency components,
and then falls to zero. The fundamental
frequency of a square wave composed of
the frequencies charted would be about
1 ke. It should be evident that the
square wave is a valuable tool which can
be used to determine in one test a cir-
cuit’s response over the whole frequency
range from one-tenth the fundamental

*Branch Manager, Tektronix, Inc., 8118 Harford
Road, Baltimore 14, Maryland.
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frequency to ten times that frequency.
By selecting the optimum square-wave
frequency, it is possible to test the re-
sponse characteristics of audio or video
circuits, and the accuracy of the results
is limited only by the characteristics of
the square-wave generator and the oscil-
loscope used with it.

Test Equipment:

It would be well at this point to consider
the requirements that must be met by test
equipment, in order that square-wave
test results be valid. Some square-wave
generators produce sine waves, which are
squared only once by a simple clipping
circuit. The result is only a flat-topped
sine wave, which is of little use in true
square-wave testing.  High-frequency
components are not present because of
the relatively slow rise time. The lead-
ing edge of the square wave is rounded
somewhat, as the resultant would have
been if only a few harmonic sine waves
were used in plotting the square wave as
discussed previously. Obviously. this
sort of waveform would be useless for
high-frequency testing. Other types of
generators produce square waves having
better rise-time characteristics because
the original sine wave is first clipped se-
verely, then amplified and clipped again.
This can be repeated until the wave
has quite steep sides, and the rise time
may be in the order of one microsecond
or less. This type of generator is quite
satisfactory. It should be mentioned
that some laboratory instruments have
rise-time characteristies on the order of
a few hundredths of one microsecond.
Fortunately, the oscilloscope require-
ments are not so stringent, and can be
met by almost any good service-type in-
strument. Vertical amplifier band-pass
must, of course, exceed that of any cir-
cuit to be tested. A flat response from
10 cycles to 200 kc. is necessary for audio
test work. Video circuits require oscil-
loscope response good to 5 or 10 me.

Checking Response:

Before starting any actual testing. it
is advisable to connect the output of the
square-wave generator directly into the
oscilloscope, and to observe the wave-
form at several different frequency set-
tings. This will give a quick check on
both generator and ’scope performance.
Any slight irregularities evident then can
be taken into consideration when the
waveform is observed with a test ampli-

fier in the circuit. The oscillographs
used to illustrate this article were made
using a Tektronix model 514-D oscil-
loscope and a model 105 square-wave
generator.

In Fig. 1, a 10-ke. square wave was fed
to the input of a Williamson-type audio
amplifier. The oscilloscope was connected
to the 8-ohm winding of the output
transformer with an 8-ohm speaker. The
faithful reproduction of the original
square wave indicates the smooth re-
sponse to 100 ke. that is characteristic
of this fine amplifier. The ripple appear-
ing in the flat portions of the square
wave, Fig. 1, is the result of a slight ten-
dency toward ringing at a frequency of
about 250 kc., and is evident because of
the extremely fast rise time (.02 miero-
second) of the generator. However, be-
cause it is of very high frequency and
low amplitude, it is in no way objection-
able. :

The generator was then connected to
the phono input of a preamplifier de-
signed by this writer especially for the
Williamson. It employs independent
bass and treble controls which boost or
attenuate either end of the audio spec-
trum. With various settings of these
controls, it can be observed how the
square wave indicates accurately any
deviation from flat response. Because
the bandpass of this preamplifier is 20
cycles to 20 ke, the square-wave gen-
erator was set at 2 ke. With the tone
controls both set at the middle positions,
the waveform shown in Fig. 2 was ob-
tained, indicating again a flat response.

Now, if the response of the amplifier
is changed by varying the tone-control
settings, the square wave test gives an
instant indication. Fig. 3 shows the
result of boosting the high frequencies
about 15 db. The bass control was left
in the flat-response position. In Fig.
4 the opposite setting was used, with
the bass boosted 15 db and the treble
left flat. Fig. 5 shows the curve with
both controls set for 15 db boost; and
Fig. 6, both controls set for 15 db at-
tenuation. The bass control of this pre-
amplifier was designed for maximum ef-
fect at 40 cycles. Therefore, if it were
desired to obtain an accurate indication
of the circuit behavior at these lower
frequencies, it would be necessary to re-
set the square-wave generator to about
200 cycles.

Upon studying the curves indicated,
it can be seen that the square-wave
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test provides an instantaneous response
curve very similar to those with which
everyone is familiar, with but one ex-
ception: the square-wave curves are re-
versed, with the high-frequency indica-
tions appearing on the left, and the low-
frequency indications appearing on the
right. On becoming familiar with this
reversal, any type of equalizer circuit
can be evaluated or adjusted quickly.
So far, only circuits operating properly
have been discussed. However, square-
wave testing is particularly valuable in
locating obscure troubles. Fig. 7 shows
ringing, a type of distortion that is
quite common, yet almost impossible to
detect without square-wave analysis.
This effect is caused by an unwanted res-
onant condition somewhere in the cir-
cuit being tested, usually at a point
where an inductance is used. In feed-
back amplifiers this condition may cause
sustained oscillations, usually at super-
audible frequencies, which may consume
a large part of the amplifier’s available
power. Such a condition may not be
evident at low volume levels, but often
causes the amplifier to break up long be-
fore reaching its rated output.
Ringing is, many times. not severe
enough to result in sustained oscillations.
It occurs then only when a high-fre-
quency signal shock-excites the circuit.
Many musical sounds, particularly those

FIG. 1. 10-KC. CURVE, WILLIAMSON AMPLIFIER

FIG. 2. 2-KC. CURVE, AMPLIFIER AND PREAMP

FIG. 3. HIGH FREQUENCIES ARE BOOSTED 15 DB
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of percussion instruments, have very
steep wave fronts which can shock-
excite a circuit not properly designed.

It is the writer’s opinion that a ten-
dency to ring, or an inability to repro-
duce faithfully a steep wave front, is
responsible for the lack of presence noted
in many amplifiers. Feedback, although
beneficial in most other respects, only
serves to aggravate this tendency. With
a square-wave generator, this trouble
can be located quickly and easily. Or-
dinary signal-tracing methods, using the
oscilloscope probe, will serve to spot the
individual stage or circuit at fault.

Also, the screen of the oscilloscope shows
the results immediately as steps are
taken to remedy the defect.

A good example of ringing is shown in
Fig. 8. This was the response curve of a
popular make of amplifier as it came
from the factory. The square-wave fre-

FIG. 4. BASS FREQUENCIES ARE BOOSTED 15 DB

FIG. 5. BASS AND TREBLE BOTH BOOSTED 15 DB

quency used was 1 kec., indicating an
undesirable resonance at 8 or 10 kc.,
well within the audio range. Although
it was not, in this case, severe enough
to cause sustained oscillations, it resulted
in considerable distortion at the higher
frequencies. The addition of 2 300-mmf.
capacitor in parallel with the feedback
resistor effected a complete cure, and a
marked improvement in tone quality
was evident.

In conclusion, it seems necessary only
to state that the square-wave generator
is capable of producing the equivalent
of a complex group of frequencies simul-
taneously, thus making extremely rapid
circuit-analysis practical. The same
technique is useful for testing everything
in an audio system from microphone to
speaker, as well as tape and disk record-
ers, and for testing high-frequency cir-
cuits and components as well.

WWW-americanradiohistorv com

FIG. 6. BASS AND TREBLE BOTH DROPPED 15 DB

FIG. 7. RINGING DUE TO UNDESIRED RESONANCE

FIG. 8.

1-KC. CURVE SHOWS RINGING AT 10 KC.

Compound Diffraction
PA Speaker System

A public address loudspeaker system
introduced recently by Electro-Voice,
Inc., of Buchanan, Michigan, incor-
porates several interesting new design
features. Model 848-CDP compound
diffraction projector consists of two co-
axially mounted diffraction horns driven
by the two sides of a single diaphragm.
Each horn has a rectangular mouth. Di-
mensions of the bass horn mouth are
10% by 20% ins. The unit is 20 ins.
deep overall, and is molded of Fiberglas.

It is claimed that this design provides
better bass reproduction, extending the
low range by % octave compared to con-
ventional reentrant-type projectors. The
upper limit has been extended also to
11,000 cycles =5 db. Dispersion is better
than 120° up to 10,000 cycles. For out-
side operation, the assembly is weather,
blast, and splash-proof. It contains drain
holes so that it can be operated shortly
after complete immersion. Rated for 25
watts at 16 ohms, it can be used singly
or in a multi-speaker system indoors or
out. Mounting bracket is furnished for
horizontal or vertical installation. Total
weight is 12 pounds.

Full details can be obtained by writ-
ing for Bulletin 195.
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THIS 1S THE NEW 2-WAY MOTOROLA MOBILE EQUIPMENT FOR OPERATION ON 450 TO 460 MC.

Communication News

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

HREE years ago, it looked as if the

use of radio for communication (non-
broadcasting) purposes would soon reach
a point of saturation, and that equip-
ment sales would be accounted for prin-
cipally by replacements. Actually, while
annual replacements are now about 1,000
fixed stations and 20,000 mobile units,
sales of fixed transmitters in 1952 will
total about 6,000, with nearly 40,000
mobile units.

While it is easy enough to increase the
production of transmitters and receivers,
there is no simple way to step up the
supply of licensed operators who, ac-
cording to FCC Rules, must handle all
service work involving frequency adjust-
ments on transmitters. The shortage of
licensed operators will probably become
acute in 1953. And if an FCC Inspector
finds that communication equipment is
being serviced by unauthorized per-
sonnel, he can close down the entire
system.

Channel Shortage Problem:

At the IRE convention of communica-
tion engineers to be held at Hotel Statler,
Washington, on December 8 and 4, the
principal topic of discussion will be fre-
quency conservation, with emphasis on
split-channel operation. While this prom-
ises a substantial degree of relief at 30
to 50 mc., it does not yet appear that it
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can be applied to the 152 to 172-mc.
band.

The simplest, immediate remedy on
that band is to move on to 450 to 460
mec., where channels are available for in-
dustrial, public safety, transportation,
and domestic public services. There is
still much reluctance to undertake such
a drastic change, and to make the invest-
ment required to replace equipment now
in use. That same attitude prevailed
back in the days when the use of 152 to
162 mec. was regarded as a risky under-
taking that might or might not prove
successful.

But with so many more systems to be
accommodated on the air during the next
year, 1953 will probably see widespread
use of 450 to 460 mc. In many cases,
newcomers will have no choice but to
move in up there.

Reorganization:

Expansion of West Coast activities in
the communication field is marked by
the the acquisition of Kaar Engineering
Corporation by Pacific Associates, Inc.
Kaar sales for 1952 are estimated at
$500,000, of which 90% will be 2-way
communication. equipment, and the bal-
ance marine depth sounders and direc-
tion finders.

John M. Kaar, who will retain a one-
sixth interest, is the vice president, chief

engineer, and a director under the new
setup, with Charles C. Bowen of Pacific
Associates as president and a director.
Other directors are Duke O. Hannaford,
Dwight F. McCormack, and Edward R.
Bunting. Additional capital is being
made available for expansion of the
company.

Antenna Mountings:

For buses and trucks which must use
top-mounted antennas, a new design has
been brought out by Ward Products
Corp., 1523 E. 45th Street, Cleveland 3.
The length of the whip normally used on
30 to 50 mc. has been reduced by ter-
minating it in a coil which is part of the
whip, and also serves as a spring. This
section is carried by a friction-free base
spring, as shown in the accompanying
illustration. Thus the two springs pro-
vide sufficient flexibility that the whip
is not damnaged when the vehicle passes
under an obstruction allowing a clear-
ance of only 4 ins. The junction box on
which the base spring is mounted carries
a coaxial connector and a condenser to
assure a good match to a 50-ohm line.

New FCC Application Forms:

Beginning soon after January 1, appli-
cations to the FCC for new construction
or modification of existing facilities in
the public safety, industrial, and land
transportation services will be filed on

(Continued on page 28)

ONLY 4-IN. CLEARANCE NEEDED FOR THIS TYPE

FM-TV, the JournaL of Rapio CoMMUNICATION

wWWw-americantradiohistorv-com


www.americanradiohistory.com

Using Arc-Discharge Tubes in

Regulated Low-Voltage Supplies

SMALL THYRATRON TUBES ARE USABLE IN LOW-VOLTAGE REGULATED POWER
SUPPLIES EMPLOYING RELATIVELY SIMPLE CIRCUITRY—By GAIL E. BOGGS*

The use of small thyratron arc-dis-
charge tubes as low-voltage regulators is
described.

The type 2050 thyratron provides a
nominal output voltage of 1025 wolts
and a tube current range of 5 to 35 mil-
liamperes. A typical regulator using this
tube is shown to have a regulation of
2.5% over a 14-milliampere load cur-
rent range. Voltage regulation of 0.5 per
cent can be obtained over a restricted
range of load current. Circuitry for the
use of these tubes is exceedingly simple,
and performance is comparable to that
of the glow-discharge type of regulator.

OLD-cathode gas diodes have been
used widely in simple and economical
circuits in order to obtain regulated volt-
ages. These tubes are designed for fixed
voltage drops of approximately 55 to 150
volts, depending upon the type of gas
used, the gas pressure, electrode spacing
and area, and other factors. In the VR
series, the tube current can be varied
from 5 to 80 milliamperes with about one
volt change in the tube voltage drop.
For voltages below 55, these tubes are
not used when the regulated source must
deliver current to the load. The series
type of regulator may be used instead.
With outputs on the order of 10 volts,
however, difficulty is often . experienced
in obtaining the correct operating volt-
ages for the amplifier tube of a series-
type regulator unless a negative voltage
is available for the cathode.
Arc-discharge tubes, such as small thy-
ratrons, can be used as parallel voltage
regulators’ in the region of 8 to 20 volts,

*Radio Engineer, Tonospheric Research Section.
Central Radio Propagation Laboratory, National
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FIG. 1. REGULATOR CHARACTERISTICS FOR 2050

since the are drop is relatively constant.
It should be noted that the tube volt-
age drop may differ. by several volts

among tubes of the same type.

There-

fore, when replacing tubes in this reg-
ulator, it may be necessary to try more
than one tube if a specific output volt-
age is required. Lower voltages can be
obtained with are tubes because the volt-
age drop across the tube is approxi-
mately the ionization potential of the

gas

employed. In general, however,

mercury vapor tubes are not recom-
mended because of their temperature
sensitivity and restricted temperature
range.

The regulator characteristic

Type 2050 Thyratron:
for the

type 2050 thyratron is shown in Fig. 1.
In order to ensure stable operation, a
minimum tube current of 5 milliamperes
should be maintained. The maximum

1C. S. Harrill, “Low-Impedance Bias Source for
Class-B Modulators,” QST, Vol. 35, May, 1951,

tube current is arbitrarily limited to 35
milliamperes since, at this value, the
voltage fluctuates about 20 millivolts.
This fluctuation may be caused by heat-
ing of the tube electrodes, although the
maximum current rating of the tube is
200 milliamperes. The firing voltage is
not known with accuracy, but reliable
operation is obtained with an available
firing voltage of approximately 15 volts.
The nominal tube drop is about 10.25
volts.

Inspection of the curves of Fig. 1 re-
veals that the best regulation character-
istic 1s obtained with a slightly positive
grid. A grid-current limiting resistor is
recommended for this type of operation.
With a grid positive by about 1.8 volts,
the change in tube voltage drop is ap-
proximately one volt over the recom-
mended current range. This value is
nearly the same as that obtained with
the VR series of tubes but in this case
the percentage of change is, of course,
much larger.

It should be noted that when the type
2050 is operated at currents as large as
150 milliamperes, the regulation is very
poor, approximately 25% for a 100-milli-
ampere current change. In addition, the
random voltage fluctuation may be as
great as 100 millivolts. Voltage regula-
tion on the order of 0.5 per cent can be
obtained with this tube if the current
change is greatly restricted.

The regulation obtained with changing
load currents is shown in Figure 2, In
this case, with a slightly positive grid,
the regulation is about 2.5% over a load
current range of 0 to 14 milliamperes. If
the load current is restricted to the range
of 4 to 12 milliamperes, 0.5 per cent

(Concluded on page 30)
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Microwave Protective Relaying

HOW ONE OR MORE CHANNELS ON MICROWAVE EQUIPMENT CAN BE UTILIZED
FOR POWER TRANSMISSION-LINE PROTECTIVE RELAYING—By H. W. LENSNER*

HE rapid expansion of power sys-

tems during recent years has accen-
tuated the need for high-speed fault
clearing in order to improve stability
and continuity of service. Pilot-channel
relaying has long been utilized for high-
speed simultaneous breaker operation,
and the advantages of such forms of re-
laying are well known. Both pilot-wire
and power-line carrier channels are used
widely to transmit the necessary infor-
mation between stations. Pilot-wire
relaying is suited particularly to large
metropolitan areas where line sections
are relatively short, and leased or private
cable circuits are available. For longer
power circuits and interconnections,
power-line carrier operation has an eco-
nomic advantage, and provides for addi-
tional services. In many sections of the
country, however, the available carrier
channels are being exhausted rapidly be-
cause of expansion and the trend to-
ward centralized system control.

In the last few years, microwave radio
has become recognized as a new means
for expanding and improving the opera-
tion of a power system!. This new
type of communication has several ad-
vantages. It is independent of the power
line, so that no line traps or high-voltage
coupling capacitors are needed. Further-
more, it is not necessary to take a line
section out of service to check or main-
tain any component of the microwave
cquipment. Being dissociated from the
power line, performance of the channel is
unaffected by line noise or switching dis-
turbances. Extensive tests in the 960-

*Westinghouse Electric Corp., Relay Engineering
Department, Newark, New Jersey. This article
is an expansion of a paper presented at the 1952
Winter General Meeting of the AIEE,

1“Microwave Channels for Power System Appli-
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FIG. 3. OPERATION OF A PHASE-COMPARISON
SYSTEM FOR AUDIO TONE AND 100-KC. CARRIER
mc. band®> have demonstrated that
operation is essentially independent of
weather conditions.

It is the purpose of this paper to point
out several methods of utilizing micro-
wave channels for protective relaying.
Adaptations of existing forms of power-
line carrier relaying, and several schemes
applicable only to microwave relaying,
will be discussed as well as some opera-
tional problems related to microwave
channel performance.

Adapting Old Systems:

The first thought that occurs when con-
templating the use of microwaves for
protective relaying is adapting present
forms of power-line carrier relaying
equipment for use over a microwave
channel. For such service, an audio tone
is used as the carrier rather than the

2¢Field Testing A Microwave Channel,” by D. R.

microwave frequency itself, which is
capable of providing many voice chan-
nels simultaneously, The term audio
tone as used here is not restricted to a
frequency audible to the human ear, but
indicates any frequency within the
modulation capability of the microwave
equipment. Audio tones in a nominal
voice channel of 250 to 3,150 cycles can
modulate the microwave carrier directly,
or can be impressed on one of the multi-
plexed voice channels.® If the full com-
plement of voice channels is not used,
tones of higher frequency (up to 80 ke.
for 960-mc. microwave signal) can be
employed to modulate directly the
microwave carrier also. Such direct
modulation has an advantage in that the
multiplexing units in both the trans-
mitter and receiver are bypassed. This
results in considerable simplification,
since fewer tubes and circuits are in-
volved.

Both the directional-comparison-dis-
tance %% and the phase comparison®
types of relaying can be adapted readily
for use with a tone carrier signal. The
units required for the directional-com-
parison system are shown in block dia-
gram form in Fig. 1. As in conventional
carrier-relaying, the phase and ground
relays control blocking signal transmis-
sion through the carrier auxiliary relay.

3*The Prmclples and Prospects of Microwave
Communication,”” by F. S. Mabry, Westinahouse
Engineer, May, 1949.

‘A New High-Speed Distance-Type
Pilot Relay System ” by E, L. Harder, B. E.
Lenehan, and S. L. Goldsborough, Electrical En-
gincering (AIEE Transactions), Volume 57,
January, 1938, pages 5 to 10, 291 to 294.

§“A Distance Relay with Adjustable Phase Angle
Discrimination,” by S. L. Goldsborough. Electrical
Engineering (AIEE Transacts'ous), Volume 63,
Nov. 1944, pages 835 to 838

‘A New Carrier Relaying System,” by T. R.
Halman, S. L. Goldsborough, H. W. Lensner.

Carrier-

cations,” an AIEE Committee Report. AJ/EE Pattison, M. E. Reagan, S. C. Leyland, and F. B. and A, F. Drompp, Elecctrical Engineering (AIEE
Transactions, Volume 68, part 1, 1949, pages 40 Gunter, AIEE Transactions, Volume 69, 1950 Transactions), Volume 63, August 1944, pages
to 42. (T-0151) 568 to 572.
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Because the time constants of circuits at
the tone frequencies are longer than at
carrier frequencies, it may be necessary
to incorporate some delay in the carrier
trip circuit to allow for the buildup time
of the restraint current, which is derived
from the received tone. This delay is in
the order of only 0.5 to 0.7 cycle (on a
60-cycle basis) when using standard
voice-frequency tones, and can be dis-
pensed- with entirely when wideband
high-frequency tones, above the normal
voice band, are used. Because of the
wider pass-band of the filter, the buildup
time of these tones is considerably less.

Since the tone-blocking channel is not
used for any other function, as it may
be with power-line carrier, the tone can
be transmitted continuously, thus pro-
viding a means for supervising the chan-
nel. Even with continuous tone trans-
mission, the tone buildup time must be
considered’ because of the relay opera-
tion during a power reversal which takes
place whén- non-simultaneous breaker
operation otcurs. When the first breaker
opens, there may be a reversal in the
direction of transmission of the blocking
signal, at which time the delay in build-
up of the restraint current must be taken
finto consideration for correct relay opera-
‘ttion. :

The elements of a phase-comparison
tone relaying system for microwave-
cchannel use are shown in Fig. 2. A single-
phase ‘output voltage from the phase-
‘comparison relay energizes the control
unit. This device controls the trans-
mission of half-cycle (at 60 cycles)
blocks of tone energy. The tone trans-
mitter is made up of two parts: an oscil-
lator, which operates continuously; and

§

a keying amplifier, which controls the
tone transmission. This arrangement is
used to avoid the delay in buildup time
which would result if an attempt were
made to key the oscillator directly, as is
done at carrier frequencies for which the
circuit time constants are short enough
to permit direct oscillator keying. As
explained previously, the relaying tone
may modulate the microwave signal
either directly or through audio muluti-
plexing equipment. The reccived tone
pulses are separated from the ‘rest of
the microwave receiver output signals
using a wide-band filter to minimize
delay, and are compared with the phase
position of the local relay output in the
clectronic control unit.

Again, because of the longer time-con-
stants of the tone filters and associated
circuits, the received pulses of tone-re-
straining voltage lag approximately 2.5
milliseconds (35 degrees on a 60-cycle
basis) behind the transmitted signal. To
compensate for this delay, the local
operating voltage is shifted a like amounl
for proper operation of the comparing
circuits.  Without such compensation,
the relay might eithet trip on external
faults or block on internal faults. There
is no particular advantage, from a relay-
ing standpoint, of countinuous transmis-
sion of the tone blocking signal with
phase-comparison relaying, since the tone
must be started and stopped 60 times a
second during a fault. However, if con-
tinuous supervision is desired, the tone
can be transmitted continuously except
during the time of a fault.

The operating characteristics of a

phase-comparison relaying system with a
100-ke. carrier and a 1,785-cycle tone

FIG. 4. CéiAPlE[E TERMINAL EQUIPMENT FOR THE TEST MICROWAVE PROTECTIVE RELAYING SYSTEM '
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FIG. 5. AP SS'iVE REPEATER, CONSlS"ﬂNG OF RE-
FLECTOR ANTENNA MOUNTED ON --10° GIMBALS

are plotted in Fig. 8. By proper choice
of circuit constants, these two charac-
teristic curves are brought reasonably
close together. The blocking angle for
either type of channel is approximately
the same, and the variation above the
tripping relay pickup current is of no
consequence.

Field Experience:

A field installation of microwave equip-
ment, operating on 980 mec. and provid-
ing for distance and phase-comparison
relaying, was made on the system ‘of the
Pennsylvania Electric Company. The
reliability of the microwave channel was
proved conclusively over a 2ls-year
period of operation. During this time,
the reception of the microwave signal
was not affected adversely by variations
in temperature or other weather condi-
tions. In addition to the relaying, other
services on the channel included three
voice circuits, two telemetered quanti-
ties, and supervisory control of eight
points.

Fig. 4 shows the microwave and multi-
plex equipment and the power-supply
components at one terminal. The two
cabinets on the left contain the audio
tone equipment for relaying, teleméter-
ing, and control. The next cabinet con-
tains audio hybrid and signaling equip-

(Continued on page 30)
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Field Service Notes

EXPERIENCE REPORTS ON PRACTICAL PROBLEMS
ENCOUNTERED BY COMMUNICATION ENGINEERS

" Transmitter Does Not Load:

OMETIMES what appear to be the

most serious troubles turn out to have
the simplest solutions. That was my
experience with a mobile transmitter
which refused to load. The first time it
happened to me, I spent many hours
checking every part of the transmitter,
only to find that it was in the screws
holding the antenna mount. I had taken
it for granted that the screws, passing
through the body of the car, made a per-
fect ground. But they were loose and
slightly corroded. A permanent repair
was made by attaching a piece of copper
braid for a ground connection. This has
been adopted as standard practice on all
installations operating in the 80 to 50-
me. band.—William Guenneurg, Troy. Ill.

Power Not Switched Off:

At the Public Utility District of Grant
County, we have some of the older Mo-
torola “De Luxe” FM mobile units. We
have had trouble with run-down batteries
because the operators leave the equip-
ment turned on at the end of their shifts.
The green indicator light in the control
head did not show up well enough in
the daytime to call attention to the fact
that the power had not been switched
off.

The answer was to install a 1-in. green
jewel pilot light right next to the micro-
phone hangup box on each car. I used
Johnson No. 147-106 pilot lights, with
No. 51 bulbs. One terminal lug is turned
down and soldered to the frame of the
mounting for a ground connection, and
the other terminal is connected to the pin
connector on plug No. 5 of the Motorola
control head. Result is that the light
is bright enough to attract the opera-
tor’s attention to it when it is on during
daylight hours, yet the green color is not
objectionable at night.—Carl Johl, Radio
Technician, Ephrata, Wash.

Longer Life for Tower Lights:

With the advent of taller and taller
towers for transmitting antennas comes
the problem of maintaining the tower
lights required. Our own experience with
the 1062-ft. tower at WSB-TV indicated
that steps can be taken to reduce lamp
failure and to provide a means of deter-
mining the condition of the lamps at
each level without having to climb the
tower and inspect each one. The light-
ing specifications for our particular tower

28

call for illumination at seven levels. Four
of these levels have flashing beacons and
three have fixed obstruction lights. The
10-watt obstruction lights. give very
little trouble since they are not subjected
to the on-off switching which affects the
life of the beacon lamps.

In order to extend the life of the bea-
con lamps, we have installed an arrange-
ment which prevents the applied voltage
at the lamp socket from going to zero,
thereby keeping the filament from being
subjected to the impact of voltage ap-
plied to cold filaments. This is handled
by connecting 600-watt heater elements
across each of the mercury contactors
which key the voltage to the various
levels. When the contactor is closed, the
heater element is shorted and the beacon
reaches its normal brilliancy; when the
contactor opens, the heater element is in-
serted in the circuit in series with the
corresponding beacon, and the reduced
brilliancy is such that, although the
lamps are not extinguished, the effective-
ness of the beacon is maintained.

In order to determine whether all bea-
cons are operating normally with no
lamps out, or to determine the locations
of burned out lamps, we have installed

a 150-volt AC meter which can be
switched so that the voltage drop across
any of the four heater elements may be
read and compared with a chart which
had been previously calibrated by ac-
tually removing known numbers of lamps
at each of the levels. During normal
operation of the flasher mechanism, volt-
age is applied to the meter for only a
short period of time, but it is easy to
distinguish the difference in the swing of
the meter if lights burn out.

Lamps VOLTMETER READINGS

Our 280 ft. 546 ft. 826 ft. 1058 ft.
0  88-122 905-125 93-117 77-94
1 82-103 90-115 87-107 60-70
2 7392 80-98 77-92 0
3 55-63 60-70 55-60
4 0 0 0

This system is essential in determining
the condition of the beacon lights when
they are completely hidden by mist or
low clouds, a situation which occurs quite
often in this locality at altitudes of 1,000
ft. or less—R. A. Holbrook, Assistant
Chief Engineer, WSB, WSB-TV, WSB-
FM, Atlanta, Ga. ’

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.

To sncourage an interchangs of ideas and
information, payment of $5.00 to $10.00 will
be made for each letter published. Be sure to
give your complete name and address.:

COMMUNICATION NEWS
(Continued from page 24)

new forms identified as 400 and 400-A.
These will replace forms 401, 401-B, 403,
702, and 708, now in use.

The make and type of equipment will
not be filled in on the new forms. When
they come into use, the Commission will
release a list of equipments acceptable
for licensing, comprising equipment pre-
viously licensed. This list will be revised
gradually to include new equipment
which complies with the technical re-
quirements of the FCC Rules. Equip-
ment now in use, on which such a show-
ing has not been made, will be continued
on the list for a limited time unless it is
found that interference is caused by fail-
ure to comply with the Rules.

Reliable-Type Tubes:

Very complete data on characteristics,
applications, temperature ratings, and
testing methods for 11 reliable-type sub-
miniature tubes will be found in a 40-
page brochure issued by Raytheon
Manufacturing Company, 556 Chapel
Street, Newton, Mass. While the devel-
opment program on reliable-type tubes

ol
|

.

6111 AND 6112 TUBES AT ABOUT FULL SIZE

was set up specifically in connection with
aircraft service, these tubes are suitable
for any purpose requiring high depend-
ability and extended life.

Two subminiature double triodes, illus-
trated here at approximately actual size,
have been added to the reliable-type line
manufactured by Sylvania Electric Prod-
ucts, Inc.,, 1740 Broadway, New York

(Concluded on page 30)
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Here at last is a microphone control that increases dispatch operator
efficiency | . ... makes it easy to handle more calls faster!

This new microphone control unit makes it possible to yse a single
microphone for any two communications systems. It provides an
efficient method for switching a single microphone from one com-
munications system to another, simultaneously holding connection
with either system. It is so designed that there is no interference be-
tween systems ... privacy of message transmission is assured on
either system. Confusion resulting from open circvits and use of sep-
arate hand-phones and microphones is eliminated . . . speech qual-
ity is improved . .. room noises eliminated. Neat, compact, highest
quality construction. Can be installed quick, easy without alfering
present radio equipment. Uses any standard headset.

Mobile Radio Operators.. |

RADIOTELEPHONE
MICROPHONE CONTROL

With Microfoot Switch Operation

ANSWER
INCOMING
CALLS...

TALK TO
YOUR
MOBILE
UNITS

... Without
Switching
Microphones!

Model DFS-100 (Patent Pend-
ing) W-3 1/16%. H-3 3/6".
1-7-1/2".

Foot Switch Operated .. . Equipped with microfoot switch. Leaves oper-
ator's hands free for logging calls.

Multiple Assembly . .. Can be instolled in multiple where more thon one
operator receives ond reloys messoges. Lockout device and worning indi-
cotor prevents operator interference or overlooding of communications

equipment.

ORDER THIS EQUIPMENT TODAY! Moke a test installotion. You'll be
‘amazed with the increased efficiency gain . . . how it speeds up transmission
and soves air time.-MODEL DFS-100 $75.00 plus $7.50 Federal tax, Micro-
Switch foot switch included. Shipped complete with instructions.

EFFICIENT - DEPENDABLE *EASY TO INSTALL - GUARANTEED

___________________________ 1
® American Radio Telephone Co., Inc., Dept. FT-1, 3505 4th St. No., St. Petersburg, Florida |
Please ship Model DFS-100 Microphone Control Switch, including Micro-Switch foot |

g switch, (@ $75.00 plus $7.50 Federal tax.
L J O Check [J Purchase Order Enclosed [ Ship C.0.D.  [] Pleose send literature |
RADIOTELEPHONE B g :
. COMPANY, I
COMPANY, INC. |
ST. PETERSBURG, FLORIDA ey, ZONE STATE — |
October, 1952—formerly FM, and FM Rapio-ELecTRONICS 29
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FIG. 4. REGULATOR CHARACTERISTICS FOR 884

REGULATED SUPPLIES
(Continued from page 25)

regulation is obtained. With zero grid
voltage, the regulation over the 14-milli-
ampere range is 4%. This is an example
of the improvement that can be obtained
by operating the tube with the grid
slightly positive. Since this type of op-
eration may be inconvenient in many
cases, the performance with zero grid
voltage is indicated also.

For some applications, very good regu-
lation may be required down to zero
load current. It is found that with the
tube operated with a no-load current of
approximately 15 milliamperes and zero
grid voltage, the regulation is 0.5 percent
for load currents ranging from zero to 6
milliamperes. This is shown in Fig. 8.

In order to give some indication of
time stability, the output voltage of
the type 2050 regulator was recorded for
a 100-hour period. During this time. the
regulator was turned off several times
and allowed to cool for one hour. Except
for a 10-minute warm-up, the maximum
change in output voltage during this
period was 70 millivolts.

Type 884 Thyratrgn:

The regulation characteristic for the
type 884 thyratron is given in Fig. 4.
Voltage required for reliable firing is ap-
proximately 25. Minimum tube current

for stable operation is approximately 13
milliamperes; the tube drop is 19 volts.
Maximum rating of the tube is 75 milli-
amperes. At this current, voltage fluc-
tuations were less than five millivolts. In
one case, some difliculty was experienced
with relaxation oscillations at high cur-
rents.

In order to reduce the possibility of
oscillation, the circuit shown in Fig. 5
was used with the maximum tube cur-
rent limited to 50 milliamperes. Under
these conditions, the change in the tube
voltage drop is approximately 1.7 volts
in the recommended current range. The
884 regulator appears to provide best
regulation with zero grid voltage; there-
fore, the results are given ouly for this
condition of operation.

Regulation with changing load currents
is shown in Fig. 5. The change in out-

put voltage for load currents in the range
from zero to 15 milliamperes is approx-

imately 0.7 volts and represents a 3.5%
change in output voltage.

This type of regulator was developed
to meet the need for a regulated bias sup-
ply capable of furnishing small currents.
For such applications, it appears to be
completely satisfactory and much simpler
than the series type of regulator. Fig. 6
shows a developmental low-current sup-
ply providing outputs of 300, 150, and
10 volts DC and 6.3 volts AC. Tubes
employed are a 5Y8, two VR-150s, and
a 2050.

This report is intended only to present
a few possibilities of this type of regula-
tor for low voltages. Only two tubes of
each type were used in these experiments,
and the results are intended only to be
indicative of what can be obtained. Such
questions as time and temperature stabil-
ity can be answered fully after sufficient
experience has been acquired in the use
of arc-discharge tubes as regulators.

FIG. 6. AN EXPERIMENTAL POWER-SUPPLY
CHASSIS UTILIZING A 2050 THYRATRON
TUBE IN LOW-VOLTAGE SUPPLY CIRCUIT

MICROWAVE RELAYING
(Continued from page 27)

ment for the telephone communication
circuits. The fourth cabinet contains
the frequency-division multiplexing units,
and the cabinet on the extreme right
contains the microwave transmitter. re-
ceiver, and power-supply units.

A feature of considerable interest on
this installation is the use of a flat me-
tallic reflector to provide a continuous
path for the microwave beam between
the terminal stations. Direct line-of-
sight was not available because of inter-
vening hills. The use of such a passive
repeater eliminated the need for 2%
miles of cable planned for originally to
conneet one of the terminal stations to
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an intermediate point where a line-of-
sight path to the othe: station was pos-
sible.

The reflector, made of perforated sheet
aluminum, is shown in Fig. 5. The sup-
porting tower is 60 ft. high, and the cen-
ter of the 20-ft. square reflector is 50 ft.
from the ground. The reflector and
tower are designed for 100-mile winds,
and for 60-mile winds with a coating of
ice thick enough to close up the perfora-
tions. Because of the sharp beam of
energy reflected from a surface of this
size, it is of the utmost importance that
the reflector be aimed properly at the
antghnis of the terminal stations. For
ease in making this adjustment, the re-
flector is mounted in gimbals.

(To be concluded next month)

COMMUNICATION NEWS
(Continued from page 28)

19. Type 6111 is a medium-mu double
triode in a T-3 envelope, similar in char-
acteristics to the 6SN7GT. Filament,
6.3 volts, 300 milliamperes; plate, 150
volts, 22 milliamperes. 1.1 watts dissi-
pation; transconductance 5.000 mi-
cromhos; amplification factor 20.

Type 6112 is a high-mu double triode
in a T-3 envelope, similar in char