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@ FM BROADCAST MONITOR

SPECIFICATIONS

FREQUENCY MONITOR

Frequency Range: Any channel, 88 ta 108
mc.

Deviation Range: +3 kc ta —3 kc mean
deviatian,

Accuracy: Better than ==1,000 cps
(*.001%).

Power Drive: Appraximately 2 watts,

MODULATION METER
Modulation Range: 100% at 75 kc¢ devia-
tion; 133% at 100 kc deviation.
Accuracy: Within 5% aver entire scale.

Characteristics: Meter damped in accard-
ance with F.C.C. regulatians.

Frequency Response: Flat within =1, db,
50 ta 15,000 cps.

External Meters: Circuit pravided ta aper-
ate remate madvulatian meter.

PEAK LIMIT INDICATOR

Peak Limit Range: 50% ta 120% madulo-
tian {75 kc 100%).

AUDIO OUTPUT
Frequency Range: 20 cps ta 20 kc. Respanse
flat within =V, db,
Distortion: Less than 0.25% at 100% madu-
latian.
Output Voltage: 10 v inta 20,000 ahms,
Noise: 75 db ar mare belaw audia autput
level resulting fram 100% madulatian {law
frequencies).

Monitoring Output: 1.0 mw inta 400 ahms,
balanced, at 100% madulatian (law frequen-
cies).
Size: Frant panel 10%"” x 19" x 13" deep.
Power: 115 v 50/60 cps primary pawer. Re-
quires appraximately 150 watts.

Data subject ta change withaut natice

CONTINUOUS, ACCURATE
MEASUREMENT OF FREQUENCY
AND MODULATION LEVEL

(Na Adjustment During Operatian)

EASY TO OPERATE - HIGH STABILITY
REMOTE MODULATION METER - LOW DISTORTION
LOW NOISE LEVEL - INDEPENDENT OF SIGNAL LEVEL
MEETS F. C. C. REQUIREMENTS

The -hp- 335B FM Monitor is a Fre-
quency and Modulation Meter com-
bined. It monitors FM broadcast
transmitters accurately, reliably, day
after day. It doesn’t depend on a tuned
circuit for accuracy, so it is never nec-
essary to re-set the carrier level.

The instrument is independent of sig-
nal level, tube characteristics or tube
voltages; and requires adjustment only
at infrequent intervals. It gives con-
tinuous indication of broadcast fre-
quency and modulation level at all
times.

An andio ontput signal of less than
0.25% residual distortion is provided
for measurement purposes. A high-
quality 1 mw demodulated signal is
also provided for remote or local aural
monitoring. The instrument includes
provision for external or remote modu-
lation meters, as well as a remote peak

modulation indicator lamp. An ampli-
tude modulation noise detector permits
measurement of transmitter AM noise.

The compact -Ap- FM Monitor can be
supplied in a cabinet, for relay rack, or
in special panel colors matching station
installations. Construction throughout
is in accordance with engineering prac-
tices proved satisfactory for broadcast
equipment. Components are rigidly
mounted on bakelite cards; bathtub,
mica and oil-filled condensers are used
where voltages exceed 50 volts.

Far complete details, see your local -hp-
representative, or write direct ta factory.

HEWLETT-PACKARD (O.

1877-F Page Mill Rd., Pala Alta, Calif.

Expart: FRAZAR & HANSEN
301 Clay Street, San Francisca, California, U.S. A.
Offices: New York, N. Y.; Las Angeles, Calif.




A« this cableman runs his pickup coil
along the cable. his ear tells him when
he has hit the evact spot where unseen
trouble is interfering with somebody’s
telephone service.

Trouble develops when water enters
a cable sheath eracked perhaps by a
bullet or a flving stone. With insula-
tion damaged. currents strayv fromn one
wire to another or to the sheath. At the
telephone oflice. electrical tests on the
faulty wires tell a repairman approxi-
mately where to look for the damage.

A special “tracer” current. sent over
the faulty wires. generates a magnetic
field. lleld against the sheath. an ex-
ploring coil picks up the distinctive
tracer signal and sends it through an
amplifier on the man’s belt to head-
phones. A change in signal strength
aloug the cable tells the exact location
of the “fault.”

Compact, light. simple to use. this
test set makes it easier for repairmen
to keep your line in order. Il is another
example of how Bell Laboratories re-
search helps make Bell Telephone serv-
ice the most dependabile in the world.

BELL TELEPHONE LABORATORIES

Pioneers in the Research of FM Radio

and Television, ond Active in Develop-

ing Improvements in Both Fields Today. @,\‘&' &

October 1949 formerly FM_ and FM Ravio ELrcerroNies 1



first!

Relieves eyestrain

by reducing glare, yet
increasing picture clarity
60% in lighted rooms!

Medical authorities
recommend this way
to view television!

—AUS

Zenith Giant Circle Screen with Zenith One-Knob

New Picture Control Switch!

MIRACULOUS NEW

Zesy-on-the-E4e

ARE BAN “BlACK" TUBE
TELEVISION

B

0ld Way — Conventional "Whlte” Tube

All conventional television tube faces are practically white. Television “paints™ its
pictures on them with millions of tiny pin points of light. When viewed in a
lighted room—the way medical authorities say television should be viewed—the
resulting pictures look faded, washed-out. They lack sharp contrast—like drawing
on a white board with white chalk. Your eyes squint and strain to make up for
this lack of clarity. This is a major cause of television eyestrain.

New Way—Zenith Glare-Ban “Black’’ Tube

Television's greatest picture improvement! Gives you pictures with depth and
quality never seen before on any television set. Its special built-in Oxide lens
intensifies the dark parts of the picture, reduces glare, and actually increases pic-
ture clarity 60% in lighted rooms. The result is a far clearer, sharper picture—
with amazingly lifelike quality and depth. The difference in viewing pleasure and
freedom from eyestrain is unbelievable until you experience it.

A “natural’” for store demonstration! The lighter your showroom,

the more startling the difference between this greatest of all picture improvements

and conventional television receivers!

Simplified Avtomatic Tuning

One wwist, there's your station, picture, sound!
Does automatically what on many other sets
takes up to 5 or 6 manual tuning operations!
Ends repeated re-tuning nuisance!

Zemtb Television Receivers iu'e yor

either of these two picture s
the flick of @ switch.

Zenith's Giant Circle *‘C” Screen gives you up to 165 sq.in.
picture. And New Picture Control Switch gives you
choice of the circular or rectangular type picture—lers
you prove to yourself how much bigger, better, the

apes at

Giant Circle picture really is!

Another sales-closing exclusive Zenith demonstration!
Show your customers how Zenith gives either the
Giant Circle picture or the Rectangular type—at the flick

of a finger!

SEE YOUR ZENITH DISTRIBUTOR
ZENITH RADIO CORPORATION, CHICAGO 39, ILL. ®

(8

Conventional
Shape — much
smaller picture.

«ons ostancee RADIO
and TELEVISION

FY and TELEVISION
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. undistorted full

1. Undistorted fun- -

damental tones,
clear down to the
16 -foot bourdon

pipe

range, demon-
strated by com-
parison with the
original sound

rugged design,
executed with
unequalled qual-
ity of craftsman-
ship.

Just 3 reasons why the

KLIPSCHORN

surpasses all other

For details on the world’s finest
sound reproducers, write

KLIPSCH AND ASSOCIATES

DEPT. F, HOPE, ARKANSAS

CAN YOU USE
A ROTARY SWITCH

WITH

A tamper-proof rotor arm (patented)
Extra long life

Low and uniform contact resistance
Minimum thermal noise

High resistance to leakage
Trouble-free operation

A complete line of standard ewitches 18 offered. Consult
our engineering department for your special ewitch prob-
lems. Write for Bulletin SW-1, Dept. FM-10 for complete
information on on standard switches.

« DAVEN <

191 CENTRAL AVENUTE

NEIEWARK 4, NEW JEIRSEY

Entered as second-class matter August 22, 1946, at the Post Office. Great Barrington, AMass., wnder the Act 3
of Mawrch 3, 1879. Additional entry at the Post Office, Boston, Mass. Printed in the U.S. A
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e NEW Improved
MODEL 3HW-A

Workshop Antenna

Will e o o

More than triple the
effective power of the
transmitter.

Increase the effective
power of the mobile
transmitter.

Increase the operating
a.ea.

Permit the use of low
power, low cost equip-
ment.

Workshop 1ligh-Gain
Beacon Antennas arc de-

signed specifically for the
152-162 megacycle band
police,

taxicab, fire,

and private flect com-

munications.

Design Features

o lLow angle of radiation
concentrales energy on
the horizon.

Svmmetrical design
makes azimuth patlern

circular,

o Can be fed with various
of transimission
fitlings

are available for special

ypes
lines.  Special
applications.
o Enclosed in non-metallic
for

weather protection.

housing maximum

Available for immediate
delivery through author-
ized distributors or your
equipment manufacturer.

—THE

WORKSHOP
ASSOCIATES

INCORPORATED

PAT. APP. FOR

Specialists in High-Frequency Antennas

65 NEEDHAM STREET
Newton Highlands 61, Mass. !
4

U.\'I,I'ISS the trend in set production
takes a sharp upward turn this fall,
a considerable number of manufacturers
who, at the end of 18, looked forward to
Big Business in ’#9 aren’t going to be in
business come next January.

Just as the broadeasters have been
finameing  their TV losses from  AM

profits, so many set manufacturers ex-
pected that AM receivers would carry
them through a brief transition period to
all-out TV production.  But things just
haven't worked out that way because TV
promotion and lack of FM-AM promo-
tion have hurt audio set sales.

Sinee the war, production has always
been lowest in July.  Shipments for that
month in 47, however. were 1071000
AM sets. The corresponding tigure in
18 was 552,000, But July 19 shipments
fell to 318.000.

In 7 months. 993000 TV sets have
been shipped by RMA members. This
is far below the level predicted last fall.

The steady rise during 48 came to a halt
in December, when TV sets hit 161,179,
In + months of "#9, production was below
that figure, and only in March was it
higher by an appreciable amount. when
the all-time  record  of 182,361
reached.

These tigures refleet conditions result-
ing from the TV freeze. chief of which
are inferior programs on the air. The
freeze has been on for a year. and the
prospects are that it may be July or Au-
gust, 1950, before the hearings ean be
completed and a final plan worked out
for the future expansion of television
broadeasting.

July receiving tube sales by RMA
members totaled 10,118,000, up 831,000
over July 18, Of these 72 per cent
went into new equipment. 2+ per cent for
replacements. 3 per cent for export. and
1 per cent for UL S, Government agencies.
Average monthly production this year
has been at the rate of 13.111.000 tubes,
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NEW CATALOGS
(& DESIGN DATA

HE products listed here are  deseribed

in new catalogs and bulletins now avail-
able. Unless otherwise noted. thev will be
sent on request. without  eharge.

Yacuum Pump:
Oil-diffusion  type rated at 67 liters per
seeond, with attainable vacuum $x10-7 mm.
Hyz. Requires no liquid cooling or charcoal
trap. Eitel-McCullough, Ine.. San Bruno,
Calif.
Voltage Regulator:
Tube-operated, outpul 0 to 230 volt-am-
peres.  Stabilized for input and load var-
intions to 25%.  For input clunges only,
chamge in oulput voltage is rated at not

more than 1%, with speed of correelion
3 to 6 exveles. Superior Eleetric (Co., Bristol,
Conn.

Teehnical Bulletin:
Publication of the monthly Aerovor Research
Worker has been resumed. Contents is de-
voted to teehnieal information for radio and
electronic engineers.  Mailed without charge
to those requesting that they be put on the
subscription list.  Aerovox Corp., New Bed-
ford, Mass.

TV Tube Beam-Benders:

Permanent maget monntings (-Iump on tube
neck, to minimize burned spot on
Clarostat Mfy. Co., Dover, N. 1.

sereen.,

Anmtenna Handbook :
A Bepage book detailing the construetion of
rolary beam  transmitting
presenting data on
coupling methods,
Waseca, Minn.

antennas,  also
transmission  lines and
Price 60¢. E.F. Johnson,

Standard Signal Generator:
Combines two oscillators, one covering 20
eveles to 200 ke with an outpul of 0 to 50
volts across a resistance of 7.500 ohms. and
wnother covering 80 ke, to 30 me. with an
output of 1 microvolt to 1 volt. The latter
can be modulated by the low-frequency oscil-
lator.  Madel 82, Measurements  Corp.,
Boonton, N, J.

Wiring Harnesses:
Flexible and rigid wiring assemblies. nusing
armored. molded-on, laced. and braided units,
with caps, switehes, sockets, and connectors
soldered  to leads and ready  for  chassis
mountings.  Cornish Wire Co., Ine.. 15 Parle
Row, New York City.

Secondary Frequeney Standards:
Moderately priced model 100D provide sine
waves al 3 [requencies and  rectangular
waves al b frequencies, aceurale to 2 parls
in U million.  Timing pips at intervals of
100, 1,000, and 10,000 microseconds can be
usedd with a built-in oscilloscope,  Maodel
100C delivers sine waves only at 4 frequen-
cies, with an aceuraey of 0010 %.  Hewlett-
Paclard Co., Palo Alto, Calif.

Tube Data:

Revised manual of HS pages gives basic

application  data  for 637  receiving  and

cathode-ray tubes,  Price 83¢. Sylvania
LElcetrie Products, Ine.. Emporium. Pua.

TV Replacement Guide:

Revised edition lists replacement transform-

October 1949
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| Complete 360° pan without
| ragged or jerky movement is
accomplished with effortless
control. 1t is impossible to
get anything but perfectly
smooth pan and tilt action
with the ‘‘BALANCED” TV
Tripod.

Quick-release pan handle ad-
justment locks into position
desired by operator with no
“play’’ between pan handle
and tripod head. Tripod head
mechanism is rustproof, com-
pletely enclosed, never re-
quires adjustments, cleaning
or fubrication, Built-in spirit
level. Telescoping extension
pan handle.

Write for further particulars

(en

FRANK C. 2GRN

meRA EQUIPMENT (O.

1600 BRORDWAY NEW YORK CITY

clion!

for all
TV Cameras
“"BALANCED”
TV TRIPOD

Pat. Pending

This tripod was engl-
neered and designed ex-
pressly to meet all video
camera requirements.

Previous concepts of
gyro and friction type de-
sign have been discarded
to achieve absolute bal-
ance, effortless operation,
super-smooth tilt and
pan action, dependability,
ruggedness & efficiency.

Below:

3-wheel portable dolly with
balanced TV Tripod mounted.

ers, chokes, deflection yokes. and focus coils
for 108 of the most popular TV receivers.
Bulletin DD338B.  Standard  Transforncer
Corp.. 2380 Elston Ave.. Chicago 1.

Film-Processing Unit:
Theatre TV equipment produces 24 pictures
per second from 80-picture TV tran<mission.
and processes the film, ready Tor projection,
in 20 seconds.  Paramount Pictures, Ine..
1501 Broadway. New York 18,

Insulation Tester:
Portable instrument.  operating  from 113
volts 60 cyeles can be used Tor laboratory or
field measurements of resistunce from .1 to
0000 megohms,  Four ranges provide volt-
ages up to 10,000 volts,  with  constant
voltage regulated 1o 5% . Elabarate pro-

Frecrroxics

visions are made for sale operation.  Radio
Frequencey Laboratories, Boonton, N. J.
Noise-Generating Diode:
Miniature type 3722 tube generates noise for
measurement purposes up to 300 me. Plate
voltage is 130 volts.  Noise output is con-
trolled by regulating the filament voltage
from 2 o 3.5 volls. Syleania Electric Prod-
ucts, Ine. 500 Fifth Ave.. New York 18,
System of Absolute Units:
Very complete information on the new sys-
tem of eleetrical measurement using absolute
units, adopted January 1. 1948, by the In-
ternational Conference of Weights and Meas-
ures.  Circalar €475, Frice 25¢. Superin-
tendent of Docwments, U, S, Government
Printing Office. Washington 5. D. C.

51 ¢
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o’b Are you
& planning to
establish your
remote pick-up

in the NEW
F.C.C. approved

.L)MA has now designed and put

into production, in this new band, a
mobile remote broadcast transmitter
and a sensitive and selective receiver.

‘£M U.H.F. Mobile Transmitter

Type 25 MRB. Power output 25 Watts
F.M. crystal controlled with === 45 k.
modulation swing with broadcast
fidelity. For operation from either 12
V. D.C. or 110 V. A.C. power supply.

.L’Mé U.H.F. Fixed station Receiver

Type 2340. F.M. crystal controlled
single frequency superheterodyne.
For operation from 110 V. A.C. power
supply. This unit has been designed
for mounting in standard 19" racks.

.L’Mk is famous for easy to install,

dependable equipment. These units
are no exception and merit careful
consideration when purchasing a
remote pick-up system.

Design Leader
in FM. Communications
Since 1932

Link Radio Corporation

125 W. 17th St., New York 11, N. Y,

Write for details!

THIS MONTH'S COVER

Heartiest congratulations are due
the officers of the Audio Engineering
Society.  They have done an ex-
cellent job of building the member-
ship and extending the influence of
the AES, and now they have set up
the first New York convention to he
devoled to the interests of those
coneerned with andio developments.
The ofticers, as they were photo-
graphed for this month’s eover, are:
Seated, left to right, executive vice
president C. A. Raeckey, NBC; pre
dent C. J. LeBel. Audio Devices;
secretary Norman Pickering, Picker-
ing & Company; standing. publicity
committee chairman George Daniel.
Western Electric; and treasurer Ralph
Sehlegel. WOR  Recording Studios.

WHAT'S NEW

RMA Rerorts o TV SuieneNTs

3. Mone: INFoRMATION FROM TELEPHONE

THIS MONTH
CHANGES FOR PROVISIONAL STATIONS

+. Do You RemeMBER THE OPA?

PoLLs

The geographical breakdown of TV
]. set shipments by RMA members
during the first six months of "#9 diseloses
some interesting information, partieu-
larly when the figures for this year are
checked against the number of local TV
stations, and the sets sold prior to Jan-
uary Ist of this year.

A list of the 10 largest TV areas shows
that New York and Boston, respectively
in Ist and 6th plaece last year, maintained
the same positions in 19#9.  Chicago,
Los Angeles, Detroit, and Cleveland ad-
vaneed over their positions last year,
while Philadelphia, Newark, Washington,
and Baltimore dropped down in the list.

The number of sets sold in 9 is not
related to the number of local stations at
all, but to the relative standings of the

areas as to total retail sales. Here are
the RMA figures:
SETS SETS
TV 6§ MOS.  PRIOR
AREA  sTa. 1949 TO 49
Albany, N. Y. 1 9801 12,779
Albuquerque, N. M. 1 71 216
Atlanta, Ga. Q2 3,184 4,831
Baltimore, Md g 21,158 28,101
Birmingham, Ala 2 2,199 23
Boston, Mass. 2 49,286 38,947
Buffalo, N. Y. 1 12,092 9,104
Charlotte, N. C 1 1,718 231
Chicago, 11l b 77,278 79,416
Cineinnati, Q. 3 19,196 14,087
Cleveland, . 2 81,406 21,308
Dallas, Tex. 2,016 6,287
Davenport. Towa 173 418
Detroit, Mich 3 36,5353 26,336
Iirie, Pa. 1 690 303
Greenshoro, N. C. 562 —
[Houston, Tex. 1 2,106 2,259
Huntington, W. Va 30 —
Indianapolis, Ind 1 5504 512
Jacksonville, Fla 95

Kuansas City, Mo. - 4549 519

Los Angeles, Cal. 6 60,307 76,925
Louisville, Ky 1 2042 3,119
Memphis, Tenn. 1 1,970 3,102
Miami, Fla. 1 2,800 813
Milwaukee, Wis, 1 10,139 12,939
Minneapolis, Minn. 2 4711 6,236

Nashville, Tenn. 58 55
Newark, N. J. 59978 103,526

New Haven, Conn 1 10,783 17,072
New Orleans, La. 1 1.691 3,983
New York City 7 152,619 273,029
Oklahoma City, Okla. 1 2,810 28
Omaha, Neb. 1 1,109 37

Philadelphia 8 75,222 120,239
Phoenix, Ariz — 2 —
Pittsburgh, Pa 1 15185 6,138
Portland. Ore, 425 134
Riehmond, Va. 1 2879 3,221
St. Louis, Mo. 1 12944 16,252
St. Petersburg, Fla 51 44
S. Lake City, Utah 2 861 1,001
San Antonio, Tex. 87 -
San Franciseo, Cal. 2 7,897 12,297
Seattle. Wash. 1 2,591 1,569
Syraeuse, N. Y. 1 2,196 2,403
Toledo, O. 1 7,378 5,630
Tulsa, Okla. 203 —
Washington, D. C 1 22,509 30,596
Miseellaneous — 5,961
Totals 712,166 964,206

In a publie notice dated August 9,
2, the FCC called attention to the
fact that the new rules effeetive last
July 1Ist abolished the provisional radio
station classification. However, all li-
censes for sueh stations expiring between
July 1 and November 1, 1949, were auto-
matically extended to November 1, 1949,
in order to allow time for filing appli-
cations for reclassification.

(Continued on page 8)
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RADIO-TELEFAX UNITS
WITH SYLVANIA TUBES

Pilot boat Captain sending written message of arrival of
the big ship through Link unit equipped with Sylvania

tubes, and in short order . . .
* * *

. message arrives in Western Union Marine News room
as focslmule reproduction, then is transmitted by an opera-
® tor and simultaneously appears on tickers at offices of

newspapers, custors, postal and immigration authorities,
taxi, steamship companies and many others.

[mé radio equipment used in Western Union Marine Reporting Service

ADIO-TELEFAX, a new type of telegraph important marine reporting service. Find out
. grag I I £
commumication, reports ship arrivals as part more about the complete Sylvania line of Radio
of Western Union’s Marine Reporting Service. Tubes ... sce your Sylvania Distributor or write

adio Tube Divie . . -
Out at sea, the captain of the New York Pilot Radio Tube Division. Enporium. Pa.

Boat spots incoming liners. writes a message sueh

s “SS QUEEN ELIZABETH INCOMING AT

a
1644” on a telegraph blank and inserts it in an au- 7

tomatie Telefax transmitter. The unit then trans- 4 L
miits it to Western Union over a VIIF radio chan- '

ncl. It arrives as a facsimile of the sent message! Lh ( l R l
And inside this Link equipment, rugged Sylvania J

tubes, operating smoothly, do their part in this

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; LIGHT BULBS: PFOTOLAMPS

October 1949—formerly FM, and FM Rapio—ELEcTRONICS



Professional Directory

}andéy 8" gai/ey

AN ORGANIZATION OF
Qualified Radio Engineers
DEDICATED TO THE
SERVICE OF BROADCASTING

- 1

National I'ress Bldg., Washington, D. C.

GARO W. RAY

CONSULTING RADIO ENGINEERS

Standard, FM and Television Services

HILLTOP DRIVE

STRATFORD, CONN. Tel. 7-2465

ANDREW ALFORD

Consulting Engineers
ANTENNAS & RF CIRCUITS

Laboratory and Plant:
299 Atlantic Ave., Boston 10, Mass.
Phone: HAncock 6-2339

DALE POLLACK
FREQUENCY MODULATION

development and research
transmitters, receivers
communications systems

352 Pequot Avenue New London, Conn.
New London, 2-4824

GEORGE C. DAVIS
Consulting Radio Engineers
501-514 Munsey Bldg.—Sterling 0111

Washington 4, D. C.

AMY, ACEVES & KING, INC.

Specialists in the
Design and Installation of

HIGH-GAIN

AM, FM, and TELEVISION
ANTENNA SYSTEMS

LOngacre 5-6622
11 West 42nd St., New York 18, N. Y.

WHAT’S NEW THIS MONTH
(Continued from page 6)

The Commission suggests that provi-
sional stations may be able to qualify
for operation in one of the industrial
services! or the speeial emergeney serv-
ice.?

Such licensees are urged to apply for
reclassification at the ecarliest date pos-
sible.  Information required must include
a detailed deseription of the licensee’s
business operations, and the manner in
which radio facilities are being used now.
Those found ineligible for reclassification
may be able to obtain the service they
require by subseribing to a common ear-
riert radio system.

Right now, when FCC is being
3_ damned from all sides because of the
TV allocations proposal. we are happy to
report one very realistic and practical
piece of thinking from that source.

It was contained in a letter comment-
ing on the first item which appeared in
this department last August—the one
suggesting  that members of the FCC
should do more listening to audio pro-
grams around the country in order to
acquaint themselves more fully with the
relative merits of FM and AM broad-
casting.

In the case of one Commissioner, at
least. our comments scem unnecessary.
for he wrote us:

"1 gained the impression last year
while in New England, and more partic-
ularly of late as a result of reports which
reached my desk, that FM is gaining
ground slowly#hut steadily in the urban
and rural areas of the country. and par-
ticularly in the local and regional sta-
tions.

Then he offered this very sound sng-
gestion: “Perhaps if one of the polling
agencies were to expend a few cents for
long-distance calls. they might find «a
different andience reaction than they re-
ceive within a city.”

We haven't seen that thought express-
e anywhere before. and we pass it on
hecause it merits very careful considera-
tion by AM and FM broadeasters. and
by time-buyers, also.

Not that we think any AM station
manager would disclose the results of a
survey of listeners outside the S-cent-
call radius.  However, there's no doubt
but what 10- and 15-cent calls would
give them some very important informa-
tion. and an entively new, factual slant

18ee “Radio Commnrnications Services, Part 37
FM-T1® Magazine., September, 1949, for complete
details for requirements and available frequencies,
2See “Radio Communications Services Part 27
FM-T1® Magazine, July, 1949,

sSee “Radio Communications Services, Part 17
“M-TT™ Magazine, June, 1949,

(Continued on page 9
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McNARY & WRATHALL
CONSULTING RADIO ENGINEERS
v v v

906 National Press Bidg. DI. 1205
Washington, D. C.

1407 Pacific Ave. Phone 5040
Santa Cruz, Californio

KEAR & KENNEDY

Consulting Radio Engineers

1703 K St.,, N.'W. STerling 7932
Washington, D. C.

GEORGE P. ADAIR
Consulting Engineers
Radio, Communications, Electronics

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

S ’cINTOSII—
& NGLIS

Consulting Radio Engineers

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

RATES FOR
PROFESSIONAL CARDS

IN THIS DIRECTORY

$12 Per Month for This Standard
Space. Orders Are Accepted
for 12 Insertions Only.

COMMUNICATIONS RESEARCH
CORPORATION

System Planning—Engineering
Reseorch & Development
FM—TV—Facsimile
VHF—Communications

60 E. 42nd St., New York 17, N. Y,
Mu 2-7259
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RAYMOND M. WILMOTTE Inc.

C)onduﬁing é)ngineerd
/eazlio 8 é)//ec/rom'cd

1469 Church St. N. W.  Decatur 1232
Washington S, D. C.

WELDON & CARR
CONSULTING RADIO ENGINEERS

Washington, D. C.

1605 Connecticut Ave. MI. 4151

Dallas, Texas

1728 Wood St. Riverside 3611

RUSSELL P. MAY
CONSULTING RADIO ENGINEERS
x * *x

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

Member AFCCE

HAROLD M. HEIMARK

Communication Engineers

Specialists in the design of low
power portable & mobile two-
way radio equipment.

MANUFACTURING FACILITIES

734 N. Austin Blvd.
Oak Park, IHinois

Chicago phone
Estebrook 8-7047

LYNNE C. SMEBY

Condu/[ing
1
/Qaa/ o é)n gineerd

820 13th St., N.W. EX 8073
WASHINGTON 5, D. C.

Winfield Scott McCachren

AND ASSOCIATES

Consulting Radio Engineers
TELEVISION SPECIALISTS
2404 Columbia Pike

Arlington, Va.
GLebe 9096

410 Bond Bldg.
Washington, D.C.
District 6923
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WHAT’S NEW THIS MONTH

(Continued from page 8)
P

ou the relative quality and effectiveness
of M and AM coverage.

Certainly the practice of sampling with
S-cent calls and applying the result to
what an AM station claims as its pri-
mary service area is misleading to the
station management. and completely false
as a basts for selling coverage to time-
buyers.

We onee asked the chief engineer of a
Philadelphia FA-AM station whether, if
he should build a station of his own, it
wonld he FM or AM. He answered
promptly: “FM, of course.” When we
asked why, he said: “Did you know
that, five miles from this AM transmit-
ter, there is severe interference from a
Chicago station*” It is doubtful. how-
ever, if the AM coverage claimed and
sold by the Philadelphia station reflected
that Chicago interference. And we'd be
much surprised if the sales department
has ever found out how much better
coverage is delivered by the FM trans-
mitter. They probably never will know
until they use 10- and 13-cent ealls to
find out,

You may or may not favor Govern-

« Mment control over the radio industry.
But in case you have forgotten the con-
ditions which prevailed when set manu-
facturers operated under Government
controls exercised by OPA, here is a re-
port published by RMMX at that time
from one of its members:

“An industry inerement factor of 97
was announced as the permissible in-
crease in Loud Speaker prices over the
October 1. 1911, base price. OPA was ad-
vised that Loud Speakers could not pos-
sibly be manufactured on this basis and
again we demonstrated severally and in-
dividually where and how the formula it-
self was defective. A new incvement fac-
tor of 1357 was then announced and
again it was shown that no operations
could possibly result. and the indnstry
remained stalled,

“In October of 1985, with industry
still stalled. OPA adopted a liberal inter-
pretation of Sections 9 and 10 of RMPR
136 which had the effect of permitting to
a greal extent the vse of actual producing
and operating costs in determining the
price of a Loud Speaker. The industry.
with some exceeptions, started at onee.
But Amendment 22 as of
December 3. 19 45—which prevented this
liberal interpretation and. for all prac-
tical purposes. the industry was right
back where we started in June, 1945,
when Loud Speaker manufucturers dem-
onstrated that the formula was defective.
Iroduction stopped  abruptly  to avoid
lieavy operating losses and on December

was  issued

formerly FM, and FM Ravio—ELecTRONICS

Special Services Directory

METHODS ENGINEERS

Materials & Methods engineers 1n America's
leading manufacturing plants use Topflight's
Printed Cellophane, Self - Adhesive Tapeto
meet A-N specs, - assembly line - foliow
through - instruction labels. Easy to Apply.

TOPFLIGHT TAPE CO. YORK PA.

RANGERTONE

TAPE RECORDERS
HIGH-FIDELITY EQUIPMENT FOR
BROADCAST & RECORDING STUDIOS

RANGERTONE, INC.

73 Winthrop St. Newark 4, N. J.
Tel. Humbolt 5-2550

THE WORKSHoOpP
ASSOCIATES
INCORPORATED

Specialists in
Hligh-Frequency Antennas

66 Needham St., Newton Highlands, Mass.
Bigelow 3330

FACSIMILE

Systems  developed to your special order

EMERGENCY COMMUNICATIONS
POINT TO POINT
FM BROADCAST

—any size—any speed—-using Alfax electro-

sensitive paper (Write for new brochure on
Alfax Papers).

ALDEN PRODUCTS CO.

117 North Main Street. BRrockt Mass

15, Amendment 27, RMPR 136 was is-
sued, relaxing somewhat the restrictions
imposed by Amendment 22, but the only
substantial effect was to formally legal-
ize the use of prices to which some manu-
facturers had become obligated during
the period of liberal interpretation of
Sections 9 and 10 prior to Amendment
22, Amendment 27 created further con-
fusion and inequity by: 1) giving OPA
approval to 2 different prices on the same
product and 2) permitting some manu-
facturers to operate with satisfactory
prices  (those who had applied under
Section 9 and 10 in the brief period
prior to December 3)  while  denying
these same priees to others.”



Installing a 25B

is easy, fast,

inexpensive!

Y

—

No need to design, buy and wait for junction boxes.
They're furnished with the 23B! Your electrician just
takes the-shells of the boxes (with terminal and cable
assemblies removed), mounts them in place and runs
conduit to them—all in a minimum of time.

L~ = . i

sl

|
J

The two completely wired terminal and plug-in cable
asscmblies are monnted in the shells in a few minutes’
time. External wiring is then connected —easily and
neatly — to terminal strips. Cover plates are then
attached (box at right is shown with cover in place).

The 25B saves you tume and money in installation
because it’s the only standard Specch Input Console
supplicd complete with wall junction boxes, termi-
nal assemblies and plug-in connectors.

Here are some other reasons why you'll find the
25B a mighty good buy!

Tt provides highest quality studio control for AM,
FM, and TV audio—has high signal-to-noisc ratio
and exceptionally low distortion. The wide fre-

= QUALITY COUNTS -

DISTRIBUTORS: 1N TuE U-.5.A.—Graybar Flectric Co.
In canNApA — Northern Electric Company. Ltd.

10

While the plasterer is doing his work, there’s no
equipment in the room to be damaged.When plastering
is finished, it’s an easy matter to pull wire through the
condnit. The elcctrician works freely— unhampered
by the presence of terminal assemblies or console,

When workmen have finished,and you're ready for oper-
ational tests,unpack your 25B and plug the cable assem-
blies into the receptacles on the console. Note that the
25B remains out of the room till rough work is over
—itstays free from scratches, dirt and paint drippings.

quency range of the 25B exceeds FM requirements.
It handles two programs simultancously without

interference.

It’s casy to operate, casy lo maintain —all com-
ponents are readily accessible.

For full information on the 25B—or for immedi-
ate delivery—call your nearest Graybar Broadcast
Representative. Or write Graybar Electric Company.

420 Lexington Avenue, New York 17. N Y.

FAM and TELEVISION




HOW RCA’S COLOR TV WORKS

AN EXPLANATION OF THE RCA ALL-ELECTRONIC SYSTEM OF COLOR TELEVISION
WHICH CAN BE_RECEIVED ON MONOCHROME SETS AS WELL —ByE. W.ENGSTROM*

HE color system which we will
describe and demonstrate at the FCC
television hearings has its roots in the
simultaneous method first disclosed by
RCA on October 30, 1946. This method
was described in detail at the hearing
in Docket No. 7896. The new system
includes, however, later developments
which accomplish transmission of a high
definition color picture in a 6-me. channel.
There is no degradation of the quality
of the received picture. The system is
completely compatible, so that present
receiving sets need no modifieation or
converter in order to receive color trans-
missions in monochrome.

The RCA letter dated August 25, 1919,
pointed out that this new eolor system
has the following characteristics:

1. 6-megacycle channel

2. Fully compatible

3. 525 lines

4. 60 fields per second
5. Field interlaced
6. Picture dot interlaced
7. 15 color pictures per second

8. Time multiplex transmission

9. All electronic operation

The transmitted signal is entirely con-
sistent with the “Standards of Good En-
gineering Practice Coneerning Television
Broadeast Stations.” This is the funda-
mental  basis  for compatibility, and
means that a current monochrome re-
ceiver will respond in the same way as il
woulll if a standard black-and-white
camera originated the picture signal.

A block diagram of the broadcasting
station for this RCA color system is
shown in Fig. 1. The color camera re-
lated equipment, and the synchronizing
generator are the same as for the wide-
band simultancous  system.!

This studio apparatus provides three
signals, one for cach of the primary
colors: green, red, and blue. Each of
these signals may contain frequency com-
ponents out to a maximum of + me., and
in addition an average or DC component.
For one signal routing of Fig. 1, cach
color signal passes through a low-pass
filter which climinates frequeney ecom-
* Vice President in Charge of Research, RCA
Lahoratories Division. Princeton, N. J. This text
was transmitted to the Federal Communications
Commission on September 6. 1949, as an engin-
eering statement supplemental to eomments of the
Radio Corporation of America, in response to
paragraph 14(a) of the notice of the FCC, issued
July 11, 1949, in Docket Nos. 8736, 8975, 2175,
and 8976.

! These were deseribed by RCA in Dockets No.
7896 and No. 8976. See also: RC.A Review, Vol.
\"TI. No, 4, pp. 459-468, December, 1946; Proc.

I.R.E., Vol. 35, No. 9, pp. 801.875, September,
1947,

October 1949-—formerly FM, and FM Ravio

ponents above 2 me. The green-chan-
nel signal coming out of its particular
low-pass filter is designated as Gr. on Fig.
1. indicating that at this point the sig-
nal contains the DC component and
AC components with frequencies of 2
me. or less. The three low-frequency
signals, Gr, Ri, and Br, are then sent
into an electronie commutator or sampler.

The manner in which this sampler
functions will be discussed in detail later.
In essence, however, at this point in the
circuit each color signal is sampled for
a very short time, 3.8 x 10% times per
second for each color.  Current investiga-
tions are aimed at determining whether
this rate is optimum or whether a slight
deviation from this value is desirable.

The sampling pulse generator is an in-
tegral part of the electronic commutator,
and makes use of the trailing edge of the
horizontal synchronizing pulse to time
the sampling of each of the color signals.

FFrom the sampler. the signals pass to
an  clectroniec  combining device called
Adder No. 1 in Fig. 1. Standard syn-
chronizing signals from the synchroniz-
ing generator are also applied at this
point,

The principle of “mixed highs,” de-
seribed by RCA in Docket Nos. 7896
and 8976, is also utilized.  For the second
signal routing of Fig. 1, the three color
signals from the camera are combined in
electronic Adder No. 2, and then passed
through a band-pass filter. The output
of this filter contains frequencies be-
tween 2 and + me., with contributions
from each of the three color channels.
The signal at the output of the band-
pass filter is designated as M. the mixed-
highs signal. The mixed-high frequen-
cies are fed to Adder No. 1 which is al-
ready receiving the signals from the
sampler and synchronizing generator.

The signal resulting from the addition
of these three signals, namely, the
sampler output, the mixed highs, and the
synchronizing pulses, then goes to a low-
pass filter which cuts off at + me. The
signal from this filter is applied to the
modulator of a conventional VHF or
UHF television transmitter. No change
in the normal transmitter equipment is
required.  The transmitter is used just
as existing VIII' transmitters are used,
with the same vestigial sideband filter.
sound transmitter, diplexer, and trans-
mitting antenna.

The functioning of the electronie
sampler will now be considered in more

ErecrroxNiCS

detail.  Fig. 2 illustrates the action of
the system in any large uniform poly-
chromatic areas, with the three primary
colors represented by three different sig-
nal strengths.  Fig. 2A shows the output
of the sampler due to the green signal
only. The green channel signal is sampled
every 0.263 microsecond (0.263 - 1/3.8) .
At a time 0.0877 microsecond after a
green sample, a sample is taken of the
red signal.  This time delay is one-third
of the time between green
samples.  The red samples continue to
be taken 0263 microsecond apart as
shown in Fig. 2C. The blue samples are
taken at the same rate and follow the
red samples by a time of 0.0877 microsec-
ond, as indicated in Fig. 2E. The com-
posite outpnt of the sampler consists of
a superposition of the green, red. and
blue trains of pulses or samples.  Fig. 2G
shows the state of affairs in the cireuit
between the sampler and Adder No. 1,
and, exeept for the synchronizing pulses
and the mixed highs, represents the sig-
nal feeding into the low-pass filter.  Sinee
only large area color is under considera-
tion for the moment, the mixed-highs
signal need not be included.  The narrow
green pulses of Fig. 2\, occurring at a
rate of 8.8 x 108 pulses per second, are
smoothed by the low-pass filter to give
the result shown in Iig. 2B. This wave
consists of a DC  component,
is the average of the pulse sample,
plus a sine wave which has a fre-
quency of 3.8 me. (the filter having
removed the higher order harmonices) .
The 3.8-me. sine wave and the DC com-
ponent change together, as the green
signal changes in strength, in such a way
that the signal of Fig. 2B always passes
through zero at the same interval of time
after the peak, regardless of the strength

suecessive

which

of the green signal. The smoothed

sample of the green signal may be ex-
Gt

pressed  as: 1y [1 + 2c0s (2zf) ]
o
0l

where G(t) is the green signal as a
funetion of time. and f is the sampling
frequency, namely 3.8 me. A study of
this expression reveals that the smoothed
green sample goes through zero. 120, and
210 electrical degrees after the signal
has reachied its maximum value.

The red samples of Fig. 2C are
smoothed by the filter to yield the result
shown in Fig. 2. This again is made
up of a DC component and a sine wave
with a frequeney of 3.8 me.

11



Smoothing of the blue sampling pulses
results in the contribution shown in Fig.
2F. It should be noted in Figs. 2B, 2D,
and 2F that when any one color signal
out of the filter reaches its maximum
alue, the other two responses are ¢ross-
ing the zero axis.

While the eurves of Figs., 2B, 2D, and
21" have been shown separately for illus-
trative purposes, it should be remem-
hered that the pulse train of Fig. 2G
goes into the low-pass filter.  Thus the
componite signal of Fig. 21l comes out
ol the smoothing filter. In this figure,
the DC component is the sum of the
DC camponents of the green, red. and
Blue signals. while the 3.8.-me. sine wave
is the sum of three sine waves, resulting
ina 3.8ane. sine wave with a new ampli-
tude and phase position superimposed
on the composite DC component.

The signal of Fig, 211 is applied to
the modulator of the transmitter. \s
has been explained, the signal at this
point for large and small picture areas
contains  frequeney components up  to
the limit of the low-pass filter or up to
4 ome.

The action of the system in the pres-
enee of a varving color may be illustrated
by means of Fig. 3. In Fig. 3\, the
three color signals are shown as they
enter the sampler, with the appropriate
sampling pu as they come out of the
indicated vertical  lines.
These same pulses are shown in Fig. 3B,
with the envelope indicating the result
of smoothing in the filter, This enve-
lope may also be regarded as the enve-
lope of the transmitted radio-frequeney
signal. neglecting the contribution of the
nixed-highs signal.

sampler by
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Fig. 1. The RCA TV color system is designed to feed a conventional VIIEF transmitter

A few words of explanation regarding
mixed-highs is appropriate.  First, we
have demonstrated that the mixed-highs
procedure is successful and satisfactory
in a wide-band simultancous system. In
the RCA color television system, the
sinpling process by itself is suflicient
to carry high-frequeney components of
ach color signal so that when combined
the resulting band width is helow 4 me.
(the sampling frequeney determines the
highest frequencey which will be passed) .
However, the choice has been made to
sample for the lower half of the video
band (up to 2 me) and to use the
mixed-highs principle for the upper half
of the video hand because this has tech-
nical advantages.

Fig. + is a block diagram of one type
of color television receiver.  The radio-
frequency  circuits.  the  picture  inter-
mediate-frequeney amplifiers, the second
the intermediate-fre-
queney amplifiers, the diseriminator, and
the audio circuits are identical with
those of a conventional black-and-white
receiver.  The composite video and syn-
chronizing signals from the second de-
tector enter an eleetronie device ealled
the syne separator, which removes the

detector, sound

video aud sends the synchronizing pulses
to the deflection circuits and to the sam-
pling pulse generator. The sampling
pulse generator utilizes the trailing edge
of the horizontal synchronizing pulse to
actuate the receiver sampler in synchro-
nisin with the transmitter sampler.

The signal from the second detector
also enters the sampler. It has the same
form as the composite signal of Fig. 211,
or as the solid envelope of Fig. 3B, For
case of reference, Fig. 21 has been re-
produced on Fig. 5A. ‘The electronic
commutator samples the composite sig-
nal every 0.0877 microsecond, producing
the short pulses shown on Iig. 3A. The
amplitude of each of these pulses is de-
termined by the amplitnde of the com-
posite wave at that particular instant.

The commutator feeds these pulses
into  three separate  video amplifiers
which, in turn, control three cathode-
ray tubes or kinescopes having appro-
priate color-producing phosphors.?

The video amplifiers have a flat re-
:'l"ilirlxlellltnl for portraying the single color pic-
ture with three kincscopes in a projection system
is similar to that demonstrated to the Commission
during the hearing on Docket No. 7896. (Sce
also: RCA Review, Vol. VII, No. 4, pp. 459-468,

December. 1946; Proc. 1.R.E., Vol. 35, No. 9,
pp. 801:.875, September, 1947.)

Fig. 2. Action of the system in large. uniform polychromatic arcas. Fig. 3. Action of the system in the presence of a varying color
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Fig. 5. The block diagram for one

sponse to } ome. gradually drop off in
response from that frequeney to 7 me.,
and have great attenuation above 7 me.
(We are discussing here the frequency
respoise of the video amplifiers ouly,
and not chamnel requirements.)

The sampler sends the pulses to each
of the video amplifiers and its attendant
kinescope in succession.  For instance,
as illustrated in Fig. 5\, the first pulse
goes to the green kinescope, the next
pulse goes to the red kinescope, while
the third pulse is sent to the blue kine-
scope. The green kinescope receives the
fourth. seventh, tenth, and so on. Thus,
while the individual pulses coming out
of the sampler are 00877 microsecond
apart, the green pulses going to the
video amplifier for the green kinescope
repeat every 0263 microsecond.  The
green channel pulses of Fig. 5.\, passing
throngh the video amplifier, lose all fre-
quency components  except the funda-
mental frequeney of 3.8 me, and the DC
component.  The  resultant  smoothed
signals are shown in Fig. 5B, The green,
red, and blue signals are shown in super-
position on this figure for illustration.
It should be remembered that at this
point the green signal shown is that fed
to the green kinescope, while the red
and blue signals are applied to their
mdividual kinescopes.

Examination of Figs. 213, 2D, 2I°, and
2H, has already revealed that, when the
green signal is maximum, the red and

type of RCA colar television receiver

blue signals are passing through zero.
Ienee, since the composite  signal s
stimpled for green, by a parrow pulse at
the receiver at this exaet instant, the
receiver sampling pulse is a true meas-
ure of the green sigual and includes no
dilution from the red or blue signals.
Likewise, the red and blue samples are
ach taken at points on the composite
stgnal where no cross-talk is contributed
from the other two color signals.
Assuming that the Kinescope actually
cuts off with negative apnlied signal, and
neglecting the non-hnearity of the input
control-voltage vs. the light-output char-
acteristie of the kinescope, the solid lines
of Fig. 5C may be regarded as the effec-
tive light intensity along one line scan
on the sereen of the green Kinescope.
Figs. 3C, 3D, and 3E slow the effective
sighals on the green. red, and blue kine-
scopes, again for a single-line scan.
Returning now to Fig. 5C, it may be
seen that a single line sean on the green
channel lays down a series of green dots
on the sereen as shown by the solid
hues.  As indicated above, these
dots oceur at a 3.8-me. rate. I fine de-
tail were involved to such an extent
that two adjacent pulses in the green
channel in a single line scan were of
different amplitude, it is basic that the
highest frequency eomponent of use in
establishing picture detail would he a
sine wave which went from a crest to
a trough in the time between the two

was

adjarent green pulses,  This sine wave
wonld then have a frequeney of 1.9 me.
The fact that cach pulse has a rise
equivalent to twice this frequency al-
lows the use of picture-dot interlacing
to sccure full detail up to 3.8 me. This
is accomplished by shifting the sampling
pulses the next time that the same line
is scanued so that the dots are then
laid down between the dots that were
laid down in the first scan.  This second
series of green dots is shown by the
broken curves in Fig. 5C. In this figure.
the dots shown by broken curves are
the same amplitude as the dots shown
by the solid curves. For resolution of
very fine detail, the dots laid down in
the first scan would differ in amplitude
from the dots laid down in the second
scan of this same line.  Fig. 3K shows
the signal at the blue kinescope for the
first scanming of the line, with the dotted
line showing the kinescope voltage for
the second scanning of the same line.

luspection of Fig. 5B reveals that
while a single line scan lays down a
series of green dots on the scereen with
space between dots, this space is com-
pletely filled at the same time by red
and blue dots, with great overlapping of
the dots.

The scanning sequence used in the
RCA color television system is illus-
trated in Fig. 6. llere each square
represents a dot on the sereen.  Because
of the overlapping of dots, cach square
should be approximately 509,  Jonger
than shown.

During the first scanning field, illus-
trated by the upper diagram in this fig-
ure, the odd-numbered lines are scanned
in order. That is, the three colored dots
are laid down in order along line 1 as
shown. Next, line 3 is scanned with a
displacement of one and one-half squares
for each color.  The remaining odd fines

(Continued on page 15)

Fig. 5 The signal from the second detector, as it enters the sumpling device. Fig. 6. Dot patterns created by the four fields
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A NEW TYPE OF VHF TANK DESIGN

GROUND-PLANE TUNING OF FLAT TANK ELEMENTS AFFORDS MECHANICAL AND
ELECTRICAL ADVANTAGES IN A PUSH-PULL OUTPUT CIRCUIT— By B. E. Parker*

Fig. 1. Usual 2-wire, quarter-wave section

OR FM broadcast frequencies, lincar

parameters are used almost without
exception as the tuning elements in trans-
mitters, consisting usually of quarter-
wave sections of transmission line short-
ed at one end. In single-ended stages,
coaxial conductors can be used to advan-
tage. For push-pull operation, however,
the balanced two-wire section of trans-
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Fig. 2. Components of transmission line

mission line is more desirable.  The fol-
lowing describes the evolution of a new
method of tuning such a section which
results in several basic improvements
over conventional methods, and provides
a basis for further development or varia-
tion in this direction. One specific ap-
plication is illustrated here.

When two-wire, quarter-wave sections
are used, tuning is commonly aecom-

Fig. 3. Method of changing surge
impedance

plished by means of a small variable
shunt capacity across the open end or hy
the use of a movable shorting bar, as
shown in Fig. 1. Occasionally, a com-
bination of these two methods is em-
ployed.

Using the variable shorting bar pre-

* Engineering Department, Gates Radio Corp.,
Quincy, I
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sents difficulties with sliding fingers and
wiping contacts. These are subject to
wear and arcing, since they are at a
high-current point. The shunt-capacity
method of tuning is no less troublesome.
High-voltage design problems enter the
picture here, since the highest RF poten-
tials exist at this point. The capacitor
insulation must be excellent to minimize
RF losses. It is extremely difficult, also,
to maintain complete circuit symmetry
and balance in the legs of the tuning
parameters, since some mechanical means
must be provided for varying the capae-
itor. The addition of this extra shunt
apacity to that of the tubes reduces the
effective physical length of the tank by
an undesirably large amount. Efficiency
is then reduced.

The lower the surge impedance of a
quarter-wave section, the less pro-
nounced is the effective physical shorten-
ing effect of the variable shunt eapacity-.
Take, for example, a typical situation in
whicli the tube capacity is 10 mmf., the
operating frequency is 100 me., and the
line surge impedance is 200 ohms. Since
X1 - Xc for resonance, and the capaci-
tive reactance of the tube is 159 ohms,
then the line must present an inductive
reactance of 159 olnns. By substitution in

jlo
the following equations! Tan®
Zin
we obtain a value of 88.5° for ©® where
® = length of the line in degrees
Zo = characteristic surge impedance

Zin = input impedance in ohms.

A line 88.5° long corresponds to a phy-
sical length of approximately 12.6 ins. at
this frequencey.

If, in this example, the line surge im-
pedance is changed by some means from
200 to 100 ohms, the line length becomes
57.9° cleetricaliy, or about 19 ins. long.
Thus, by changing the surge impedance
we have in effect changed the physical
length of the tank by 5.4 ins. to maintain
the same resonant frequency of 100 me.
From the above, it is obvious that tuning
an be accomplished by varying the
surge impedance; for we would have in-
creased the resonant frequency appre-
ciably by considering the length of the
line to be constant, as it would be,
rather than considering it to increase in
length to maintain the same 100 me. res-
onant frequency.

A transmission line is often considered
as being made up of a network of series

1t F, E. Terman. Radio Engineering Iiandbook,
pgs. 146-148, 183.
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Fig. 4. Effect of using flat conductor

inductive and slnmt capacitive compo-
nets as shown in Fig. 2. To change the
surge impedance it 1s necessary to vary
cither the sertes inductance or the shunt
capacity of the line.? A tuning arrange-
ment based on Fig. 3 will do both. As the
flat conductor is brought closer to the
line, the capaeity of the section increases
and the inductance deereases. This is in-
dicated in Fig. t. The increase in the
shunt capacity is due simply to the effec-
tive increase in surface area, and eddy
currents induced in the vane set up an
opposing magnetic field to reduce the
useful inductance  The net result is a
decrease in surge impedance according to
the following equation:*

23y, L. Everitt, Communication~ Engineering
pg. 74

3 MIT Radar Staff, Principles of Radar, Scc.
7-10.
4+ Marchand, Ultrahigh Frequency Transmission
and Radiation, pg. 288.

Fig. 6. Detail of VIIF tanlk construction




Fig. 7. Tank assembly in FM transmitter

2h

Zo = 216 log,, | \/1( L)Ill 2 )J
t

where

a=radii of the conductors.

d= center to center distance between con-
ductors.

RCA COLOR TELEVISION
{Continued from page 13)

are scanned in order with the color dot
pattern shown. This scanning of the
first field takes place in one-sixtieth of a
second. During the second field, the
even lines are scanned, first line 2 with
the colors laid down in overlapping dots
as shown, then line + and so on. The
dot pattern laid down during the third
field is shown by the lower diagram,
where the odd lines are scanned in suc-
cession. During the fourth field, the
even lines are again scanned in succes-
sion with the color dot pattern shown.

Thus, in the RCA color television
system, the odd lines are scanned dur-
ing the first field, but dots of the same
primary color are separated by spaces.
The even lines are scanned during the
second field, again with spaces between
like color dots. During the third field,
the odd lines are again scanned but with
the color dots displaced so that the
spaces are filled. The even lines are
scanned during the fourth field, with the
color dots displaced to fill in the spaces
left during the second field scanning.
Four scanning fields are required to com-
pletely cover the picture area. with all
spaces filled, with say, grcen dots.
Simultaneously. the area is heing cov-

= distance from the tuning vane to con-
ductor centers.

It seems evident that an efficient
mnethod of tuning can be based on this,
having the following desirable character-
isties:

1. Freedom from sliding-finger wear and
arcing, since the tuning element can be
placed readily at RF ground potential.
2. The tank efficiency is increased due to
the added effective physical length.

3. Complete symmetry in the circuit is
maintained.

4. VHF high-voltage insulation problems
are non-existent, since the tuning ele-
ment is at ground potential.

5. The RF field is concentrated in the
tank proper, lessening radiation losses.

The effectiveness of the tuning vane
can be increased by forming the vane as
shown in Fig. 5. A plane of this nature
was used at Gates Radio in the first
laboratory experiments during our initial
M transmitter development. Tests in-
dicated that the theoretical approach was
basically correct. In the first model and
since, one end of the vane was fastened
to the shorted end of the tank by means
of a pivot arrangement which allowed
the other end, close to the tubes and at
the high impedance end of the tank, to
swing toward and away from the linear
elements.

Flat-surface transmission line was used
rather than wires or rods because low

ered with red dots and with blue dots.
Since thiere are 60 fields per second, it
may be said that there are 15 complete
color pictures per second. It should be
remembered that the effective field rate
for large-area flicker is 60 per second,
the same as for current black-and-white
receivers. At viewing distances such
that the picture line structure is not re-
solved, the effect of small-area flicker
due to line interlace and picture-dot
interlace is not visible.

When the radio signal from the RCA
color television system is received on a
current black-and-white reeeiver, in
good adjustment, the output of the sce-
ond detector is represented by I'ig. 211,
or, when the picture is of varying color.
by the envelope of Fig. 3B. With mixed
lighs also transmitted as shown in Fig.
1, the black-and-white receiver then de-
velops on its kinescope a black-and-
white picture with full resolution. The
3.8-me. sine wave superimposed on the
picture signal produces a dot pattern on
the kinescope, but due to interlace and
line structure the dots are not visible at
normal viewing distance.

In our laboratory setup, using the
standard wedge pattern to test hori-
zontal resolution, we have obtained the
same resolution figure when reproducing
the color transmission on an unchanged
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surge impedance is more easily obtain-
able with this type of construction, in ad-
dition to these other advantages:

1. Higher voltage capabilities without
arcing between elements for equivalent
spacing.

2. Better distribution of RF current on
the inner surfaces.

3. Coupling is more easily aceomplished.
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Fig. 5. Final design of VIIF tuning vane

+. Layout is simplified, and manufacture
is facilitated.

A closeup view of the tank is shown
in Fig. 6, and the complete tank assem-
bly in Fig. 7.

FM transmitters employing this design
repeatedly show average efficiencies of
73% on performance tests. This con-
struction will become increasingly ad-
vantageous where tank elements grow
shorter physically, and wherever it is
essential to obtain the highest possible
degree of eircuit symmetry and efficiency.

current-model  black-and-white receiver
as one may obtain with the samc re-
ceiver on a well-designed, well-adjusted
black-and-white system using present
broadeast standards. We have also ob-
tained the same resolution figure when
reproducing the color transmission on a
color receiver.

For color transmissions reccived on a
color receiver, band-saving is accom-
plished for the radio channel, first by
the sampling process wherein the color
signals are transmitted in time-multi-
plex fashion. The second aspect of the
hand-saving process is through picture-
dot interlacing. .\t the receiver the ef-
fect of the greater band width is restored
by the inverse sampling and by circuit
arrangements to sean so as to picture-
dot interlace.

For color transmissions received in
monochrome on a current black-and-
white receiver, no band-saving is in-
volved, but because the transmitted
signal contains all the resolution which
a black-and-white signal of the same
scene would have, the resulting mono-
chrome picture will have the full resolu-
tion of the current standards,

To adapt a current black-and-white
receiver to receive color transmissions in
color will require the addition of circuits
(Continued on page 30)
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SPOT NEWSNOTES

424 TV Receiver Models:

A study of current TV receivers shows
that 87 companies are now offering 124
different models.  The list is comprised
of + chassis, 6 kits. 8 portables, 57 con-
solettes, 174 consoles, and 175 table
types.  OF the consoles, 10 have FM
tuning. 8 provide for both FM and AM,
while 70 are FM-AM-phono models. Of
the consolettes, 9 have M and 2 have
FM-AM tuning. Of the table types, 14
have FM and 10 have FM-AM tuning.
This gives a total of 124 TV models with
FM circuits and 800 withont.

$12.95 Record Changer:

To spearhead a new promotion drive on
45 RPM records, RCA has ent the retail
price of its modet 9JY  changer from
221,95 lo $12.95. Prices of other maodels

remain unchanged.
TV for Movie Theatres:

The Society of Motion Picture Engineers
has asked the FCC to provide 30-me.
channels in the band of 59235 to 7125
me. for radio distribution of TV shows
to theatres. SMPE thinking is that equip-
ment to use d0-me. bands will be de-
veloped by progressive  improvement
over a period of years. FCC allocations
table of July 1. 1919 list these assign-
ments:  common  carrier  fixed  5.925-
G425 me.; non-government fixed and
mobile 6.425-6.5735 me.: international con-
trol, operational fixed 6.575-6.875 me.
TY pickup, TV ST link 6.875-7.125 mc.

FM for Forestry Service:

Michigan Conservation Department will
install a network of 20 FM stations for
communication with fire and
mobile units.  Control of the system will
be located at the state office building
Lansing, connected by a point-to-point
system to a repeater at Stanton.  This
will re-transmit messages to the fixed
stations.

towers

FM-TV Circulation Audit:

Will be made by the firm of 11 R. Sykes,
Certified Public Accountants, Pittsfield,
Mass.  Reasons for the shift from the
Audit Bureau of Circulations are to make
G-month reports avaitable more promptly,
to permit complete auditing of each re-
port instead of issuing them as ABC
sworn publisher’s statements, and to pro-
vide additional audited information not
disclosed by ABC,

The New TV Plan:

Anything can happen by the time TV is
unfrozen, but some of the best-informed
opinion stacks up this way: 1) There will

16
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“Trarvis, nnless your company’s engineers
adopt @ more realistic approach, we must
seele elsewhere for our requirements™

be no color on VIIF, 2) The VIIF chan-
nels will be released first, 8) Finalizing
of a UIIF plan will be deferred, pending
further investigation. +) When standards
are set for UL, they will be for a
high-definition system. If the first three
of these predictions prove correet, VIIF
construction may be resumed very early
in 1950, and volume of receiver sales
will take another jump.

Wider Band for Cable:

In a report to the FCC on the band-
width of its coaxial cables, AT & T stated
that all except the prewar routes are
capable of carrying the full frequency
range now required for TV pictures, and
that new developments already under-
way will make it possible to inerease the
bandwidth to 8 me,

Harold M. Heimark:

Former chief engineer for Doolittle has
sct up a laboratory at 73+ N. Austin
Boulevard., Oak Park. L. where he will
handle the development of low-power
transmitters  and  high-sensitivity  re-
ceivers for railroad, forestry, and other

communications  services,

3-Watt Mobile Units:

Fast-selling newcomer in communications
field is the small, light., 3-watt unit, au-
thorized by the FCC for “any person en-
gaged in a commercial activity or an in-
dustrial enterprise.”™  Motorola and Doo-
little are producing them now.  Others
will have models soon,  There ave a thou-
sand them, and they work
beautifully on exclusive channels of 27.51,
3314, 35,02, and $2.98 mc., and on the
154.57-me. shared channel.

uses  for

NOTES AND COMMENTS ABOUT SIGNIFI-
CANT ACTIVITIES OF PEOPLE & COMPANIES

Low-Temperature Batteries:

Storage batteries capable of cranking
engines in tanks and trucks at 637 F.
are being produced by Willard Storage
Battery Company, Cleveland.  Ohio.
These would meet requirements of emer-
geney power plants for remote communi-
cations transmitters on mountain-tops.

Markets for FM and TV Sets:

Broadeast stations create markets for re-
ceivers.  Among the 150 largest retail
markets in the U. S, there are 3 TV
markets with a total of 74 stations, and
188 FM markets with a total of 488
stations.  Experience has shown that two
stations are required in a given arca to
build set sales in substantial volume. In
the 150 largest markets, 16 have 2 or
more TV stations to a total of 19, while
109 have 2 or more FM stations to a
total of #59, and 12 have neither.

Howard V. Carlson:

Formerly of Doolittle, and an old-timer
in mobile radio, has joined Communica-
tions Equipment & Engineering Com-
pany, Chicago 4.

Peace on 34th Street:

Full-page advertisement of Du Mont TV
receivers over Macy name in The New
York Times, September 18, signaled re-
sumption of friendly franchise relations,
following dust-up over Maey's cut-price
promotion last July.

WGKV-FM Charleston, W, Va.:

NBC outlet ix now operating on 98.3 me.
Transmitter is a 8-kw. REL Serrasoid
installation.

Color vs. Monochrome Pictures:

If the detail in VIIF color TV compares
favorably with that of present black-and-
white reception, the inference can be
drawn that the optical quality of mono-
chrome television can be improved sub-
stantially within the limits of existing
standards.  Or, to put it differently, if
good color reception is possible now, why
can’'t we better  black-and-white
serviee?  The answer to this question will
probably come out in the FCC hearings.
which are now under way.

have

New Plant Facilities:

North  American  Philips is installing
automatic equipment for mass produc-
tion of Protelgram and direct-view tubes
at their Dobbs Ferry plant.  Associated
television components will also be manu-
factured there. to be announced later,
and a new magnetic core material called
IFerroxcube,

I'M and TELEVISION



NEWS PICTURES

General Eleetrie has a semi-portable
], TV relay transmitter, with the con-
trols and power supplies assembled in
four cabinets, cach 24 by 13V by 20 ins.
The photograph shows the transmitter
wit and it tripod-mounted  reflector
and  antenna. Similar equipment s
available for permanent installations,

This new Ranger tape recorder is
2 designed to provide lip-synehronized
recordings in conjunetion with motion
picture  film.  Svnchronization s
tained by putting a syne signal on the
tape while a recording is being made.
During play-back, the signal is applied
to a vanable-frequeney power generator
(thyratron) which controls the speed of

ob-

the driving motor.

A nuber of mechanieal and eleetri-
3 cal refinements have been incorpor-
ated in the Audiograph tape recorder.
Riated response is flat within 2 db from
30 to 10,000 ¢yeles at 7V ins. per second.
Harmonic distortion in the equipment
chain is rated at less than 1¢9¢ at 10 db
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above normal level, and the signal-to-
noise ratio 30 below the 2.5 tape dis-
tortion point. Response can be extended
at the 15-ft. speed.

at the RCA Laboratories, has devel-
oped a new, low-cost 13- speaker that

4 Dr. H. . Olson. acoustics authority
L]

has mteresting possibilities for custom
installations.  Designed for high sensi-
tivity between 40 and 12,000 cveles, it
is capable of handling 23 watts. Dr.
Olson will deseribe the speaker at the
Syracuse Fall Meeting, November 2.

Motorola’s  conmnercial  version  of
5, the Iandie-Talkic is a remarkably
compact assembly containing 11 receiv-
g and 8 transmitting tubes,  FM re-
ceiving cireuit includes 2 R stages and
2 limiters.  Power output of transmitter
s .3 watt at 25 to 30 me. Weight is 9.8
Ihs., including A and B dry eells.

For demonstrations, tests, and tem-
B. porary installations.  this  tripod-
mounted antenna is most convenient,
This design is suitable for field tests of
mobile radio equipment, for the mast

T ———
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World Radio Histo

and base are strong enough to earry any
conventional type of radiator such as
15 used for  conmumications
The manufacturer is Universal Prodnets
Company. Racine, Wis,

purposes.

The strength of lightweight welded
7. indicated in
this  photograph.  This = 30-ft.
strong enough to earry the weight of
three men. weighs only 70 Ihs

tower construction s
tower.

Walco Products
N. J.. by using alnminum constrne-

Ine., Bast Orange.

L]
tion, is producing 120-ft. towers that
weigh only 1 1b. per foot.  Sections are
6 ft. long. making the assembly work
very casyv.  Three sets of guys are re-
quired for the full height of 120 ft.

at Auburn. N. Y. is a new G.E. in-
stallation.  The 218-ft. tower is located
high in the hills near Seipio Center. Pro-
grams from the studio are carried over
a microwave link.  The receiving dish
can be seen about two-thirds of the way
up the tower.

g Station WMBO-FM, now on the air
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HORTLY. taxicab licensees will be
able to install mobile radio units in
tow, repair, and maintenance vehicles

serving their taxis. The FCC has issued
a proposed Rule to permit such use, fol-
lowing petitions to that effect by the two
national taxicab trade associations, the
American Taxicab Association and the
National Association of Taxicab Owners.

However, portion of Association peti-
tions requesting permission to install mo-
bile units in company supervisors’ cars
was denied.  The proposed Cominission
Rule is subjeet to comment by the indus-
try, however, and the importance of su-
pervisors’ radio use will probably result
in an industry request for oral argument
before full Commission. Denial action
reported here was taken by board of three
Comnissioners.

Police Radio Bands:

Eastern States Poliee Radio League. in
pushing the use of +1 to 50 me. by new
police radio systems in preference to the
152- to 162-me. band, is to be commend-
cd. The upper band has been overloaded
in the haste to join the rush to 152 to
162 mc. Five yvears ago, everyone wanted
the 30-mc. band. The trend has been so
completely reversed today that unless
checked, police officials may soon regret
overlooking the +4- to 50-me. area.

Intra-City Trucking:

American Trucking Association has peti-
tioned the FCC to modify highway truck
radio service Rutles to permit a very small
but highly important segment of the
trucking industry to use radio within
metropolitan areas. Present Rules limit
trucking radio use to those “engaged in
the operation of trucks, on a route basis,
outside of metropolitan areas.” Modifica-
tion recommended by ATA would extend
eligibility to cover truck operators serv-
ing inter-city truck lines, railroads, steam-
ships and airlines.

ATA petition stated that the recom-
mended modification would affect only 2
to 15% of all intra-city truek operations.
The petition also indicated that very
light frequency utilization would result

* Courtney, Krieger, and Jorgensen, Washing-
ton 6, District of Columbia.
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from the wmodification recommended,
with little or no interference to inter-city
route operators now eligible to use radio.
Air Cargo, Ine., which handles land trans-
portation of air cargo for all certificated
air carriers, joined in the ATA petition
beeanse of the demonstrated value of
radio to truckers serving air lines, where
speedy transportation is particularly of
the essence since most cargo shipped by
air is either highly valuable or highly
perishable.

Radio Flash Petition Denied:

Through two unfortunate crrors, Radio
Flash Corporation in particular and the
taxi industry in general lost an oppor-
tunity to move forward to greater taxi-
ub frequency use. Radio Flash has 19t
radio-cquipped units in  operation in
Chieago. Prior to moving to the new
taxi ehannel 3, Radio Flash wanted some
assurance that this costly move would
not be followed by the assignment of ad-
ditional systems to its channel. Since
Radio Flash would have more mobile
units in operation on channel 8 than
would be left on any other channel, it
asked for the exclusive assignment of
channel 3. That was error No. 1. The
“exclusive” label made shared-use taxi
frequencies sound too much like a regu-
lar AM broadcast request.

rror No. 2 was not due to the diree-
tion Petitioner had first taken, since be-
fore Commission consideration was final-
lv made on the exclusive request, it was
amended so that it requested merely
Commission assurance that the expensive
move to channel No. 8 would be protect-
ed at least at the outset. This was done
by a Radio Flash letter notification to
the Commission that the exclusive assign-
ment requested was to continue only so
long as it was serving more mobile units
on Channel 3 than were being served on
the other channels.

Unfortunately, the Commission com-
pounded crror upon the petitioner’s orig-
inal error by confining its attention solely
to the first, ill-cast. cxclusive request.
The Commission Rule (Section 16.57),
they said, provides for shared use of all
frequeney assignments in land transpor-
tation radio services and “petitioner’s

proposal to reverse this policy is one of
such fundamental import as to necessi-
tate further public hearings.” Commis-
sion held that such further hearings were
not now indicated prior to operating ex-
perience under the new Rules which only
became effective last July 1.

Commission consideration of the en-
tire record, which included Radio Flash's
request for mere assurance no additional
units would be licensed on its channel
while a considerably less number of units
were assigned to other channels, would
have gone a long way to clarify present
coordination plans of industry. Mem-
bers of the taxi industry are still wary of
better frequency-utilization plans until
the Commission announces its policy on
channel assignments when the channel-
loading situation in individual areas is
brought to its attention.

Common Carrier:

Customer prioritiecs for mobile radio
service by telephone eompanies and lim-
ited common earriers have been finally
established by FCC, effective September
19, as follows: 1) public safety and
health; 2) public serviee; 3) quasi-public
service; 4) physically handicapped; 5)
industrial; 6) traveling public; and 7) all
others. Any customers now being served
may retain serviee. Once channel satura-
tion is reached, new customers thereafter
come on, as old ones drop out, in the
order of priorities. Low-priority custom-
ers, if they wait too long, may therefore
go without mobile radio service in con-
gested city areas.

Congestion in the Los Angeles area.
where several limited common carriers
are all working on the same pair of fre-
quencies, did not move the Commission
to grant request of largest—Robert C.
Crabb serving 90 units—for temporary
use of a new LCC mobile frequency, not
now in use there and not capable of use
by any other service.

Search for merit in two reasons as-
signed by Commission to support its de-
nial has been fruitless. First reason was
that “it appears reasonable to conclude
that the assignment of such frequency to
you at this time would carry with it the
strong probability that your subscribers
would oppose any frequency shift which
might later appear necessary.” This ar-
gument assmnes that the individual sub-
seriber is going to protest a small crystal
expense. Notwithstanding, this argu-
ment cuts both ways. By its denial, the
Commission made it absolutely necessary
for every new subscriber to Crabb’s serv-
ice to make a frequency change because
the present LCC mobile frequency has to
be given up by November 1. Morcover,
Crabb was standing the cntire expense
on his leased mobile units. (In antici-

(Continued on page 28)
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EQUIPMENT SPECS

MANUFACTURERS’DATA ON TRANSMITTERS AND RE-
CEIVERS USED IN MOBILE RADIO SYSTEMS — PART 1

COMMUNICATIONS CO., INC.
Coral Gables, Fla.

Fixed: 275-CA, 25-50 or 152-174 Mec.

Transmitter: 25-50 mc, 25 w;: 152-17¢+ me,
15 w.; AC input 85 w. Tubes: 6AQ6 speech
amp; 6AQ6 osc; 6AQ6 mod; 2)6BII6 trip;
3618 trip; 5618 doub; 2E24 output. 25-50
Mc model does not include 3618 trip.
Notes: W.E. handset F3AW3; Rex Bassett
crystal FT-243.
Receiver: single superhet.; .32 me. IF; Bas-
sett crystal CR-7. Tubes: 6AK3 RF; 6AKS5
RF; 6AK5 mix; 6BlI6 IF; 6BII6 IF; 6BII6
IF; 6B116 lim; 6BHG lim; 6AL5 dise; 6AQ6
AF; 6AQ5 output; 6BH6 sq; 6BII6 osc & 1st
wult; 6BH6 2nd mult.

Mobile: No. 275-C, 152-174 Mc. or
275-4C, 25-50 Mec.
Transmitter: 25-30 me, 15 w.; 152-174 me,
10 w. to RG3U line; 6 v. input; .75 a. sthy;
7 a. trans.  Tubes: same as 275CA. Notes:
Mallory vibrators; Electro-Voice or Shure
inike or W.E. handset F3AWS.
Recetver: same as 275-C\, 5 a.

Mobile: No. 275-5C, 25-50 Mec. or
275-8C, 152-174 Mec.
Transmitter: 25-30 Mec., 30 w.; 152-174 Mec.,
15 w. to RG39U line; 6 v. input; 75 a. stby;
21 a. trans.  Tubes: same as 275C.  Receiver:

sume as 275-C4A, 5 a.

Fixed: No. 260T, 152-162 Mc. or
267T, 30-50 Mec.
T'ransmitter: 50 w. to 52-ohm line; AC input
250 w. Tubes: 2)6AQ6 spcech amp; 6AQ6
ose; 6AQ6 mod; 6AQ5 doub; 6BJ6 AF:
2) 6AQS trip; 832A trip; 8298 output. (267T
does not include 832-A.)  Notes: W.E. hand-

set F3AWS: Rex Bassett crystal FT-243.
Fixed: No. 389-R, 25-50, 72-76,
152-162 Mec.
Receiver: single superhet.; Bassett crystal
CR-7; AC input 67 w. Tubes: 6AK5 RI;
6AK5 RF; 6AKS5 mix; 7AG7 1F; 7AG7 1F;
7AGT IF; 7AG7 IF; 7AG7 lim; 7AG7 lim;
7A6 dise; TCT AF; 7C5 AF: 7C6 sq; TAGT
osc-mult; 6AKS mult; 5Y3GT rect. Notes:
receiver is carried on a 5% in. rack pancl.

DOOLITTLE RADIO, INC.

Chicago 36, lllinois
Fixed: No. PVFX-1, 30-44 Mc.
T'ransmitter: 60 w. to 52-ohm line; AC
input 160 w. Tubes: 65J7 ose; 2) 65A7 mod;
2)658J7 quad; 6V6 doub; 2)807 output.
Nutes: Shure mike 36A-53B; Knights erystal
H21.

Mobile: No. PJY-2V, 3V; 30-44 Mc.
Transmitter: 30 or 60 w. to RGI11U line;
G v.input, 2.6 a. sthy. (30 w.); 3.4 a. sthy.
(60 w.); 27.2 a. trans, (80 w.); 35 a. trans,
(60 w.). Tubes: same as P'VFX-1, but only
one 807 output on 30 w. Notes: Carter
dynamotor type 4726VS; Doolittle mike S-2
or W.E. handset F1-HA1; 2-freq. operation
available.

Receiver: double superhet.; 7.6 a. 3 me.
IF;  Knights erystal H7; Mallory vi-
brator 294. Tubes: 65J7 RF; 6SA7 1st
conv; 65J7 IF; 6SA7 2nd conv; 6SJ7 IF;
65J7 lim; 65J7 lim; 6H6 disc; 6SL7 noise
amp & rect; 65L7 AF & sq; 6V6 output; 6X5
rect for AC & vibrator operation only.

Fixed: No. PFX-1A, 30-44 Mc.
Transmitter: 250 w. to 70-ohm line. Tubes:
sume as PYFX-1 plus 2) [IK254 output; 6116
ant indicator rect; 5Z3 rect; 2)866A rect;
6J5 speech amp.

Fixed: No. PVFX-11, 152-162 Mc.
Transmitter: 30 w. to 52-ohm line; AC input
160 w. Tubes: 12AU7 ose; 2) 6AK6 mod;
6AK6 quad; 6AKG6 trip; 6AQ3 doub; 5516
doub; 2)5516 output. Notes: Shure mike
36A-55B; Knights erystal T9A.

Mobile: No. PJY-12V, 152-162 Mec.

Transmitter: 30 w. to RG39U line; 6 v. input,
1.5 a. sthy; 3853 a. trans. Tubes: same as
PVFX-11. Notes: Carter dynamotor 4726VS;
Doolittle mike or W.E. handset F1-HAlL;
2-freqg. operation available.
Receiver: Double superhet.; 7.5 a.; 2.8 mc.
IF; Knights erystal T9A; Mallory vibrator
204, Tubes: 2) 6AKS RF; 6AKS mix; 6AGS
mult; 6AGS osc; 65117 IF; 65A7 2nd mix;
63J7 1F; 65J7 Lim; 68J7 lim; 6116 disc;
65L7 AF & sq con; 65L7 noise amp & rect;
6X5 rect; 6V6GT output.

Fixed: No. PFX-11, 152-162 Mec.
Transmitter: 250 w. to 52-ohm line. Tubes:
12AU7 osc; 2) 6AK6 mod; 6AK6 quad; 6AK6
trip; 6AQ5 doub; 3516 doub; 2) 5516 drivers;
2)4-125A output; 616 carrier indiecator rect;
3)357Z3 rect; 2)866A rect; 6KG speech amp.

Portable: No. PJZ-1A, 25-50 Mc.

Transmitter: 25 w. at antenna; wet or dry
cell mput, 8 hr. on wet cell. Tubes: 5672 or
2E32 ose; 2)2E32 mod; 2E32 quad; 2E32
doub; 2E32 doub; 2E32 or 3678 doub; SV4
output. Notes: Oak MV-2 vibrators; W.E.
handset or mike and earpiece.
Recetver: double superhet. Tubes: 5678 RF';
5678 RF; 2E32 1st mix; 2E32 IF; 2E32 2nd
mix; 2E32 IF; 2E32 lim; 2E32 lim; 2)IN34
crystals disc; 2E32 AF; 2E32 output; 2E32
0s€.

Portable: No. PJZ-11, 152-162 Me.

Transmitter: .1 w. output; wet or dry cell
input 8 hr. on wet eell. Tubes: 5672 osc;
2) 5672 mod; 5678 quad: 5678 trip; 5678
doub: 1AD4 doub; TAD+ output. Notes:
Oak MV-2 vibrator; W.E. handset or mike
and carpiece.
Receiver: double superhet. Tubes: 1AD4
RF; 1AD4 RF; 2E32 osc; 1AD4 mult; 5678
Ist mix; 2E32 IF; 2E32 IF; 5678 2nd mix:
2E32 IF 2E32 lim; 2E32 lim; 2) IN#8 crystal
dise; 3678 output.

FEDERAL TEL. & RADIO CORP.
Clifton, N. J.

Fixed: No. 101A50, 30-40 Mc.
Transmitter: 50 w. to 70-ohm line; AC input
360 w. Tubes: 6B116 ose; 6BH6 mod; 6BHG
doub; 6BH6 quad; 6BH6 doub; 2E30 doub;
2) 5516 output. Notes: Astatic mike FRN-
3166-2; ervstal FT-110-A.

Fixed: No. 101A250, 30-40 Mc.
Transmitter: 250 w. to 70-ohm line; AC input
1200 w. Tubes: same as 101A30 plus 4-250A
output.

Mobile: No. FT-110B50AZ, 30-40 Mc.
T'ransmitter: 50 w. to RG8U line; 6 v. in-
put. 7.12 a. stby.; 505 a. trans. Tubes:
6BHIG osc; 6BI6 mod; 6BH6 doub; 6BHI6
quad; 6B1I6 doub; 2E30 doub; 2)5516 out-
put. Notes: also available with 25 w. output;
Shure mike RA9119-2, or Telephonics hand-
set FRA-11081-2-1; Carter dynamotor; 2-freq.
operation available.

Receiver: double superhet.; 10.7 & 1.7 mec.

IF; erystal CR-1; Mallory vibrator 659; 6.7
a. Tubes: 6AK5 RF; 6BE6 mix; 6AK5 osc;
GBH6 IF; 6BE6 conv; 6B116 IF; 6BH6 lim;
6BH6 lim; 6AL3 disc; 6J6 noise amp; 6AQ6
AF: 6V6 output; 6X5 rect.
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Fixed: No. 103B25, 152-162 Mec.
Transmitter: 25 w. to 30-ohm line; AC input
300 w. Tubes: 6BH6 osc; 68116 mod; 6B116
doub; 6BH6 trip; 6BH6 trip; 2E30 amp;
2) 2E30 trip; 2) 3516 output. Notes: Astatic
mike FRN-3166-2; crystal CR-1.

Fixed: No. 106C70A, 148-174 Mc.
Transmitter: 60 w. to 50-ohm line; AC input
326 w. Tubes: 3763 osc; 5763 mod; 5763
trip; 5763 doub; 5763 doub; 5763 doub; 2E26
driver; 829 output. Notes: Astatic mike
FRN-3166-2; erystal CR-7.

Fixed: No. 103B250, 152-162 Mc.
Transmitter: 250 w. to 50-ohm line; AC in-
put 1,100 w. Tubes: same as 103B25 plus
2) 4-125A output.

Mobile: No. FT-145-10A, 152-162 Mc.
Transmitter: 8-10 w. to RG58U line; 6 v.
input, 7.3 a. stby; 239 a. trans. Tubes:
12AU7 osc-lim; 12AU7 mod-trip; 5812 trip;
3812 doub; 3812 doub; 2)5812 output.
Notes: also available for 12 v. operation;
Shure mike 101B, or Telephonics handset
FRA-11D84-2-1; 2-freq. operation available,
Receiver: double superhet.; 22 & 1.7 me. IF;
erystal CR-7; Oak vibrator FRN-21225-1;
6.7 a. Tubes: 6AK5 RF; 6BH6 RF; 6\AKS
mix; 6BH6 1F: 6BE6 2ud mix; 6BII6 1F;
6BIIG lim; 6B116 him: 6ALS dise; 6AQ6 1st.
AF; 6AR3 2nd AF; 6J6 noise amp; 12007
osc-doub; 6BHG mult: 6X 14 rect.

Mobile: No. FT-125-B25AZ, 152-162 Mec.
Transmitter: 25 w. to RGAH8U line; 6 v.

mput, 78 a. sthy; 348 a. trans. Tubes:
saime  as  103B25. Notes: Shure mike
RA9119-2 or Telephonies  handset  FRA-

11084-2-1; Carter dynamotor; 2-freq. opera-
tion available.
Reeeiver: double superhet; 107 & 1.7 me.
IF; erystal CR-1; Mallory vibrator 659; 6.7
a. Tubes: 6AK5S RF; 6AK5 RF; 6AKs
mix; 6BHG IF; 6AKS5 osc; 6AKS mult; 6BE6
conv; 6BH6 1F; 6J6 noise amp; 6BHG lim;
GRBHG6 lim; 6AL5 dise; 6AQ6 AF; 6V6 output.
Mobile: No. FT-125-C30, 148-174 Mc.
T'ransmitter: 30 w. to RG38U line; 6 v. in-
put. 097 a. stby; 465 a. trans. Tubes:
1201077 ose-mod; 12AY7 lim-AF; 6AK6 1st
trip; 6AKG6 2nd trip; 5812 1st doub; 2E2t
doub-driver; 2)2E24 output. Notes: Shure
mike 1018 or Telephonies handset FRA-
11084-2-1; Carter dynamotor; 2-freq. opera.
tion available; 12 v. operation available.
Receiver: double superhet.; 22 & 1.7 me. 1F;
Oak vibrator 6608; erystal CR-7, 6.7 a.
T'ubes: same as in FT-115-10.

GENERAL ELECTRIC CO.

Syrocuse, N. Y.

Fixed: 25-50 Mc.
Transmitter: 50 w. to 30-70 ohm line, AC in-
put 200 w. Tubes: 6BJ6 osc: 12AU7 mod &
mult; 6BH6 mult; 6AQ5 mult; 2) 807 output;
2)3RIGY  reet; 12AX7 mod lim. Notes:
mike or handset; G.E. erystal G50, G52;
choice of 20 or 40 ke. channel width,

Fixed: 25-50 Mec.
Transmitter: 250 w. to 50-70 ohm line; AC
input 1,300 w. Taubes: 6BJ6 osc; 12A1U'7 mod
& mult; 6BHG mult; 6AQ5 mult; 2) 807 amp;
2)5R4GY  rect: 2)866A or 3B23  rect:
2) GIADR1/4-125A output: 12AX7 mad lim.
Notes: mike or handset: G.E. erystal G30 or
(i52: choice of 20 or 40 ke, channel widths.

Mobile: 25-50 Mc.
Transmitter: 30 or 50 w. to RGSU line; 6 v.
input; 2.25 a.(30 w.), 8135 a.(50 w.) sthy;
31 a. (80 w.). 50 a. (30 w.) trans. Tubes:
Same as 50 w. fixed transmitter above. except
only one 807 output for 30 w. Notese: G.F.
dynamotor; Military mike or handset; 2-freq.
operation available. choice of 20 or 40 ke.
channel width.
Receiver: Double superhet.; 6 me. & 435 ke
IF for 20 ke. channel width, or 750 ke IF
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for t0 ke channel width.  GE. erystal GG\;
Mallory 331C vibrator; 6 a. Tubes: 6B116G
RF; 120T7 1st ose, Ist conv; 6BHG 1F,
12AT7 2nd ose, 2ud conv; GBHG 1F; 6B116G
limy 681G lim; 6AQ7T dise & noise amp:
12AX7 sq amp & A 6AQ3 outpul; 6ALS
noise rect.

Fixed: 152-162 Mec.
Transmitter: 50 w. o 30-70 ol line; AC
mput 300w, Tubes: 6AUG osc: 6BNG
doub; 6BAG trip: 6AQ5 doub; 2E26 doub;
82013 output, 6Ct mod; 12AX7 mod Jin;
2)3R1GY rect; GE. ervstal GGt

Fixed: 152-162 Me.
Transmitter: 250 w. to 30-70 ohm lines: AC
mput 1300w, Tubes: 6AUG ose; GBAG
doub; 6BAG trip: 6AQ5 doub; 2E26 doub;
8208 amp. 2)GLID21/4-125\ output; 6C4
mod;  12AX7 mod  lim.: 2)3R1GY  reet;
2; 866A or 31323 rect; GE. erystal GGt

Mobile: 152-162 Mec.
Transmitter: 20 w. lo RG3SUT line; 6 v,
imput. 3 a. sthy: 30 a. trans.  Tubes:
6.AGS ose; GAGS quad; 2E30 doub; 2E30 trip:
2130 doub; 2)2E2t output; 6AGS  mod.
Notes: G.E. dynamotor; Shure military mike
or  handset;  2-freq.  operation  available,
12AX7 modulation Jimiter available.
Receiver: double superhet.; 6.1-6.7 & 2 e,
IF: G.E. erystal G6EA; vibrator power sup-
ply. Tubes: 6AKS RF: 6AKS5 RI; 6GIIG 1st
mix: 2)61BJ6 11 6BIIG 2nd mix; 6BJ6 11
GBI lim; 6B116 lim; 6.AQ7 dise & notse amp;
616G ose & trip; 6J6 trip & doub; 6ALS noive
rect; 68L7 DC amp & AF; 6.AQ5 output.

HARVEY RADIO LABS., INC.

Combridge, Moss.

Fixed: 30-44 Mc.
Transmitier: 23 to 230 w. to 72-ohm line.
Tubes: 7C7 ose; TA8 mod; 7AGT quad; 7C7
doub; 7C35 doub; 7C5 doub; 2)807 outpul:
plus 2) 100th for 250 w.

Mobile: 30-44 Mec.

Transmitter: 25 watts to RGSU line; 6 v,
input, 2.+ a. sthy: 35 a. trans. T'nbes: same
as fixed transmitter, but with one 807 out-
put. Notes: W.E. military mike or F3WE3
handset: Carter dynamotor 620-VS; 2-freq.
operation available.
Receiver: double superhet.; £5 & 1.6 me. 1F;
Radiart vibrator 55153, 5.t a. Tubes: TAGT
RF; 7AGT 1st mix; 7AGT IF; 7A8 2ud mix:
7NGT IR 7AGT Lim: 7AGT Lim: 7A6 det:
TAGT ose; TAGT noise amp; N7 AF & noise
rect; TF7 AP & control; 705 output.

Fixed: 152-162 Mc.
Transmitter: 30 or 250 w, to 72-ohm line.
Tubes: 6AQG ose: 6AQ6 speech amp:; 6AQ6
mod; 6AKS trip; 6AQ5 quad: 6AQ5 doub;
226 doub; 2) 2E26 output; plus 2) WL4D21-
123\ for 250 w.

Mobile: 152-162 Mc.
Transmitter: 30 w. to RG38U lines; 6 v. in-
put; 2.4 a. sthy: 85 a. trans.  Tubes: same
as 30 w. fixed transmitter, but with 2)5516
output.  Notes: Shure mike 1018 or W.E.
F3WES handset; Carter dynamotor 620-VS
Receiver: double conversion single ervstal;
Ist IF 73-11.5 me; 20d IF 1.7 me:; Radiart
vibrator 3515; crystal FT-243.  Tubes: 6.AK5
RF: 6AKs REF; 6AK3 mix; 6BJ6 1F; 6BJ6
IF: 6BJ6 2nd mix; 6BJ6 11, 6BHG lim: 6B116
lim: 6ALS dise: 6BH6 noise amp. 12AV7 1st
& 2nd AF; 12AX7 noise rect: 6BJ6 ose: 6AKS
mult; 6AQ3 output.

KAAR ENGINEERING CO.
Polo Alto, Calif.

Fixed: No. FM-S0A, 30-44 Mc.
Transmitter: 50 w. to 30-70 ohm line; AC
mput 350 w.  Tubes: 6V6GT ose; 6V6GT
mod; 6V6GT mod; 6VEGT amp mod; 6V6GT
trip: 6VOGT guad; 6VGGT quad; 2) 807 out-
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put: 8)3RIGY reet. Notes: Kaar mike G-655:
Kaar crystal L.

Fixed: No. FM-100A, 30-40 Mec.
Transmitter: 100 w. to 30-70 ohm line.
Tubes: same as FM-30\, but with 122 in-
stead of 2) 807 oulput tubes.

Fixed: No. FM-250A, 30-40 Mc.
Transmitter: 250 w. to 3070 ohm line.
T'ubes: same as FM-30\, plus 4-230.\ output.

Mobile: No. FM-50FX, 30-44 Mc.

Transmitter: 30 w. oulput; 6 v. input, O a.
sthy: 10 a. trans, Tubes: 5618 ose: 5618 mod:
3618 mod: 3618 amp mod; 3618 quad; 5618
quad; 2E3A trip: 2)1IY69 ontput. Notes:
Kaar mike tC or Conn. handsel  2060-W:
Carter dynamotor; 2-freq. operation avail-
able.
Receiver: double superhet.; 5.0-3.9 me. & 135
ke, TF: Oak vibrator; Kaar erystal E; 5.8 a.
Tubes: 6527 RI; 6387 REF: 6857 st conv:
GGOG oser 6857 11 6587 2nd conv: 68)5
lim; 68J7 lim: 6116 dise; 6577 noise amp &
recty G877 AF & sq: 6G6G ontput,

Mobile: No. FM-100X, 30-44 Mc.
Transmitter: 100 w. output: 6 v input; O a.
sthy: 70 a. trans.  Tubes: same as FM-50X
except 2) Y69 output.

Fixed: No. FM-70A, 72-76 Mec.
Transmitter: 25 w. to 50-70 ohm line; AC
it 330w, Tubes: 6VOGT ose: 6V6GT
mod; 6VOGT mod; 6V6GT amp mod: 6V6GT
quad; 6VEGT quad; 226 doub: 2) 807 out-
put.  Nofes: Kanr mike G-685; Kaar crys-
tal .

Mobile: No. FM-70X, 72-76 Mc.
Transmitter: 20 w. ontpul; 6 v. input, O a.
sthy: ) a. trans,  Twbes: 5618 ose; 3618
mod; 3618 mod; 3618 amp mod; 3618 quad;
618 quad; 2E25 trip; 2)807 doub-output.
Notes: Kaar mike 4C or Conn. 2060-\W
handsel; Carter dynamotor: 2-freq. operation
available,

Receiver: double superhet: 5.0-39 me. & 1535
ke  IF; Oak vibrator; Kaar erystal E; 538 a
Tubes: same as 80-11 receiver,

Fixed: No. FM-176A, 152-162 Mec.
Transmitter: 50 w. to 50-70 ohm line: AC
mput 350 w. Tubes: GV6GT ose: 6V6GT
mod: 6VEGT mod; 6VEGT amp mod: 6V6GT
quad; 6VEGT trip; 6V6GT doub: 2126 doub:
8208 output. Nofes: Kaar mike G-685: Kaar
crystal 1,

Fixed: No. FM-252A, 152-162 Mec.
Transmitter: 250 w. to 30-70 ohm line.
Tubes: some as FM-176\, plus GL-391 ont-
put.

Mobile: No. FM-177X, 152-162 Mc.
Transmitter: 15 w. output: 6 v. mput; O a.
sthy: 25 a trans. Tubes: 3A4 ose-mod: 8At
guad; 3\t trip: 801 doub; 2K24 doub: 2E24
output.  Nofes: Kaar mike +C or Conn.
haudset 2060-W: Oak vibrator; Kaar crys-
tal E or I 2-freq. operation available.
Receirer: double superhet.: 5.8-57 me. & 455
ke, 1F; Ouk vibrator; Kaar erystal E or H:
tao Tubes: 6AKS RF; 6AKS REF: 6AKS 1st
mix; 6AKS ose: 6BIG mult: 6BIIG TF: 6BI6
2ud mix; 6BH6 TF & lim: 6BH6 lim: 6ALS
dise; 6BHIG noise amp; 6AQ6 AF & noise reet:
2) 6AKG output,

Mobile: No. FM-179X, 152-162 Mc.
Transmitter: 50 w. output; 6 v. input. O a.
sthy: 55 a. trans. Tubes: same as FM-177X
except 465\ output and Westinghonse dyna-
motor,

LINK RADIO CORP.
New York, N. Y.

Fixed: No. 2365, 25-50 Mc.
Transmitter: 30 w. to 30-50 ohm line; AC
imput 265w, Tubes: 12\T7 ose & mod;
6BJ6 doub; 6BJG quad; 2E30 doub: 2E30
doub; 2)2E2t output.  Notes: W.E. mike
I'3; Bliley crystal FMS.

Receiver: double superhet.; 5 e, & 4356 IF:

Bliley erystal. Tubes: 6BJ6 RF: 12AT7 anix
& ose; 6BJ6 IF; 6BE6 conv: 6BJ6 IF: 6BJu
lim; 6BJ6 lim; 6.AL3 dise: 12AX7 noise amp
& rect; 12AX7 AF & sq; 6.AQ5 output.

Fixed: No. 50-UFS, 25-50 Mec.
Transmitter: 50 w. to 30-70 ohm line: AC
mput 275 w.  Tabes: TN+ AF: 7F7 osc-mod:
TW7 doub; 7C3 doub; 7C7 quad; 7C5 doub:
2)807 output.  Nofes: W.E. mike IF3: Bliley
crystal FMS.

Recetver: same as No. 2363,

Fixed: No. 250-UFS, 25-50 Mec.
Transmitter: 250 w. to 50-200 ohm lines; AC
input 100 w.  Tubes: same as No. 530-UFS
plus final amp.

Recetver: same as No. 2865,

Mobile: No. 2365-LR, 25-50 Mec.
Transmitter: 30 w. to RG38U line; 6 v. input.
L9 a. sthy 23 a. trans, Tubes: same as No.
2365, Notex: vibrator pwr. supply; W.E.
handset. 2-freq. operation available.
Reveiver: double superhet; 5 me. & 436 ke,
IF; Bliley crystal MC9 or FMI1; Mallory
1301/9¢ vibrator; 6.3 a. Tubes: same as No.
23065,

Fixed: No. 2210, 152-174 Mc.

Transmitter: 5-10 w. to 50-70 ohm line; A(
input 190 w.  Tubes: 7F7 ose & mod: 6AKS
quad; 6AKS trip; 2E30 doub: 2E30 doub:
212t output. Notes: W.E. mike F3; Bliley
crystal FM10 or FMIOLL: available for 55 w
operation.
Receiver: double superhet; 107 me. & 436 ke.
I Bliley crystal MC9 or FMUL. Tubes:
GARS RF: 6.\N1T6 ose; 6AKS mix: 7AGT Il
TAGT IFD 7A8 conv; TAGT lim: 707 lim;
TAG diser TA6 noise rect; 71T AF & sq; 785
output,

Relay: No. 50 MRB, 150-220 Mc.
Transmitter: 50 w. to 50-100 ohm line; AC
input 400 w.  Tubes: 6J5; 65L7: 3)68J7:
3)6V6; 2K26: 2)820B. Nofes: VPI ervstal
DC-12\; 12 v, dynamotor for DC operation
available,

Fixed: No. 1907, 152-174 Mc.
Transmitter: 530 w. to 50-70 ohm line; AC
nput 250 w.  Tubes: 70 A 71 ose &
mod: TAGT quad; TW7 doub: 2E26 trip;
2E26 donb; 8208 output. Nofes: W.E. mike
F3: Bliley crystal FM10 or I*M1011.
Receiver: same as No, 2210,

Fixed: No. 1908, 152-162 Mc.
Transmitter: 250 w. to 40-150 ohm line: AC
input 1200 w. . Tubes: same as No. 1907 plus
final amp.  Notes: W.E. mike F3: Blilev
crystal FMS, ’
Receiver: same as No. 2210,

Mobile: No. 2210 L-R, 152-174 Mec.
Transmitter: 7-10 w. to RG3817 line; 6 v,
input. 2 a. sthy: 18 a. trans.  Tubes: same as
No. 2210, Notes: W.E. handset: vibrator
pwr. supply; 2-freq. operation available,
Receiver: double superhet; Bliley erystal
MCY or FMI1; Mallory vibrator 1501: 7 a.
Tubes: same as No. 2210,

Fixed: No. 2340-TR, 450-460 Mc.
Transmitter: 10 w. to 50-100 ohm line; AC
input 200 w.  Tubes: TA4 AF: TF7 ose &
mod; TAGT quad: TWT doub: 2E26 trip;
2k26  doub: 1X150A trip: 8208 output.
Notes: VPI erystal DC-12\: narrow, me-
dium or wide bandwidths; 100 w. operation
available,

Relay: No. 25-PRB, 450-460 Mc.
Transmitter: 25 w. to 50-100 ohm line: AC
input 400 w.  Tubes: 6J5 AF: 6\e douly;
2E26 doub; X150\ trip; 6V6 trip; 8201
trip output; OD3/VR-150 reg.

Fixed: No. 2048-TR, 940-962 Mec.
Transmitter: 20 w. 1o 50-100 ohm line; AC
mput 280w, Tubes: TAd AF: 7F7 ose &
maodi TWT doub; 2K26 trip; 2E26  doub:
EXD50N trips 4X1500 doub:; 82918 output
Notes: VPL ervstal DCI2; narrow. medium
or wide bandwidths.
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What the New FCC Allocations and Rules Mean to the

RADIO COMMUNICATIONS SERVICES

A QUICK-REFERENCE GUIDE TO THE FREQUENCY ASSIGNMENTS AND TECHNICAL
REQUIREMENTS FOR THE VARIOUS CLASSES OF MOBILE RADIO SERVICE — Part 4

INTERCITY BUS SERVICE

Persons eligible to operate intercity bus
radio service are those regularly engaged
i offering to the publie a scheduled com-
mon carrier passenger land transporta-
tion service over public highways and
primarily between established ity ter-
minal~.  An organization may be consid-
ered eligible for this service, although not
dircetly engaged in the operation of inter-
city buses. provided that all persons who
are members or shareholders of the or-
eanization would themselves be eligible
for authorization.

Only one base station will be author-
ized to serve a particular portion of a
highway. and such a station will be re-
quired to provide serviee without  dis-
crimination. but on a cooperative main-
tenance basis. to all bus common carriers
eligible for authorization in the intereity
bus radio service. A licensee rendering
such serviee may accept contributions to
apital and operating expenses on a cost-
sharing basis from persons to whom such
service is furnished.

Frequency Assignments:
Available frequencies are listed in the ac-
companying table, subject to qualifica-

tions ~ct forth in the footnotes.

Technical Information:
IFCC Rules specify that each frequency
or band of frequencies assigned to sta-
tions in the land transportation radio
services is available on a shared basis

enly, and will not be assigned for the ex-
chisive use of any one applicant. Al ap-
plicants for. and licensees of, stations in
these services shall cooperate in the se-
lection and wse of the frequencies as-
signed, in order to minimize imterference
and thereby obtain the most effective nse
of the authorized facilities. In the event
that two or more licensees are nunable to
make an equitable division of transmis-
sion time. the Commission, at its disere-
tion, may specify a time-sharing arrange-
ment. The use of any of these frequen-
cies may be restricted to one or more
geographical arcas.

Eanssion Lisnrarions: Bandwidth for
AM phone is 8 ke for FM phone, 40 ke.
The specificd band shall contain those
frequencies on which 999% of the radi-
ated power appears, extended to include
any  diserete  frequeney  of  which  the
power s at least 23% of the total ra-
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INTERCITY BUS FREQUENCIES

Fierq. CrLass  Nores Freq. Cyass Nores Freq. ('t.ass NoTeEs
15.70  Base. Muob. 1 4426 Base. Mob. 1 3500 to
1374 - 1 LE30 - I 3700 PBase. Mob. M
£3.78 ” 1 72.02 t0 G125 to
13.82 - 1 73.08 Fixed 2 6375 - 3
13.86 - 1 9352 to 6570 to
E3.00 - 1 960 N 3 6875 Op. Fixed 3
1391 - 1 18350 to 11700 to
£3.98 h 11990 " 3 12200 Base. Moh. 3
FEO2 - 1 2110to 12200 to
1H06 " 1 2200 N S 12700 Op, Fixed 3
LE10 - 1 2430 to 16000 to
LT - 1 2300 Base. Maob., 18000 - S04
FHIS - 1 Op. Fixed 3.5 26000 to
bE22 - 1 2300 to 30000 - 3
2700 Op. Fixed 3

UAvailable for assignment to base and mobile
~tations in the intercity bus radio service only.

? Assignable frequencies spaced by 40 ke.. be.
winning with the frequencies 72,02 and 75.42 me.
and ending with the frequencies 74.38 and 75.98
mc., respectively, arc available on a shared basis
to operational fixed stations in the intercity bus
radio service on the condition that no harmful
interference will he caused to the reception of
television stations on Channels 4 or 5,

* Available for assignment to fixed stations in

excess of
unauthorized
emission. Emission appearing on any fre-
queney from the carrier fre-
queney by at least 309, but not more
than 1009, of the maximum authorized
handwidth must be attenuated not less
than 25 db below the unmodulated car-
rier.

Radiation
considered

diated power.

these hmits is

removed

Spurious or harmonie emission ap-

pearing on any frequeney removed from

the earrier frequeney by at least 100¢

of the maximmm authorized bandwidth

must be attenuated below the unmodu-

lated earrier by not less than:

0 db with maximum plate power input
to the final stage of 3 watts or less.

60 db with more than 3 watts
cluding 150 watls,

70 db with more than 150 watts
cluding 60O watts,

80 db with more than 600 watts.

MonvraTion:  Maximum  audio  fre-

queney required for speech intelligibility

and in-

and in-

is considered 3.000 eveles. Transmission
of higher frequencies will not be author-
ized. On FM, deviation due to modula-
tion must not exeeed plus and minus 15
ke, from the unmodulated earrier.
Sach  transmitter  authorized
stalled after July 1. 1950, must be pro-
with a which will auto-
matically prevent modulation in excess
of that specificd above, except that this

or -

vided device

formerly M, and FM Ravio—ErLecTroNics

~hared basis with
terms of a  developmental

the intereity bus service on a
other services, under
wrant only.

4+ Use of frequencies in the 2,450 to 2.500-mc.
band and the 17.850- to IR,000-mc. band i« subject
to no protection due to the operation of indus-
trial, ~cientifie, and medical devices on 2,450
and 18000 mc.

* Available for assignment to base and mobile
stations in the intereity bus service on a shared
basis with other services, under terms of a de-
velopmental grant only.
shall not apply to maobile transmitters
using a maximum plate power imput to
the final REF stage of 3 watts or less.
Maxivear Power: Maximum  plate
power input to the final RE stage shall
not exceed 300 watts at 30 to 100 me.;
and 120 watts at 100 to 220 me. Power
at frequencies above 220 me, will be
specified in the FCC authorization.
Traxsaterren MeAsCRENMENTS: Ire-
queney and modulation measurements on
cach fixed and mobile unit must be made
and entered in the log every 6 months, or
whenever an adjustment is made that
might affeet frequeney or modulation.
Mobile may be checked on the
beneh i they are operated under load
conditions.  The use of auntomatic fre-
for fre-

units

queney  monitors s approved
queney checking.

Any independent. gqualified engineering
measuwrement service may be employed,
provided the log entries show the name
and address of the firm, and the name of
the person making the measurements.
Oreraron’s Licexse: While
persons may operate the transmitters,
all adjustments or tests for installation,
service, or maintenance “which may af-
feet the proper operation of such a sta-
tion, shall be made under the immediate
supervision and responsibility of a per-
son holding 1st or 2nd class commercial

mlicensed
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radio operator license, cither radiotele-
phone or radiotelegraph, who shall be re-
sponsible for the proper functioning of
the station equipment.”

At radiotelegraph stations, adjust-
ments affeeting frequency must be made
by an operator holding a 1st or 2nd class
commercial radiotelegraph license.

HIGHWAY TRUCK SERVICE

Only persons regularly engaged in the
operation of trucks, on a route basis,
outside metropolitan arcas, are eligible
for authorizations in the highway truck
radio service. This service is not avail-
able for truck routes within a single
metropolitan area. An organization may
be considered eligible for this service, al-
thongh not directly engaged in the opera-
tion of trucks, provided all persons who
are members or shareholders thereof
would themselves be eligible for an au-
thorization.

Technical Information:

The same requirements apply to high-
way truck radio service as are listed
under technical information for intercity
bus service.

Frequency Assignments:

Available frequencies are listed in the
accompanying table, subject to qualifi-
cations set forth in the footnotes, and in

TAXICAB RADIO SERVICE

Those eligible to operate stations in
the taxicab radio service are persons
regularly engaged in furnishing to the
public a non-scheduled passenger land
transportation service not operated over
a regular route or between established
terminals.  An organization may be con-
sidered eligible for an authorization, al-
though not directly engaged in the opera-
tion of taxicabs, provided that all per-
sons who are members or sharcholders
would themselves be eligible.

Frequency Assignments:
Available frequencies are listed in the
accompanying table, subject 1o qualifica-
tions set forth in the footnotes.

Technical Information:

Requirements are the same for the taxi-

AUTOMOBILE EMERGENCY SERVICE

Those eligible to operate stations in
the automobile emergency radio service
are: 1. associations of owners of private
automobiles  which provide emergency
road service, and 2. public garages oper-
ating emergency road service vehicles.
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