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1 52- 1 62 mc. Communication Equipment

With the Power Suver circuit
That means longer life for...
quick-heat tubes

Separate switches for transmitter filament and plate
voltages mean less bafttery drain and greater tube life.
This "'Power Saver” circuit is only one of the examples of
advanced engineering that makes Harvey i152-162 mc.
equipment cost less for greater dependability.'

RECEIVER MODEL 541

Characteristics:
Frequency Range — 152-162 me.

Type — Crystal controlled, single conversion superheterodyne
FM Receiver.

RF Stages — Two, insuring excellent sensitivity.

Single IF Amplifier — Llatest design practices achieve high gain
from a single IF without requiring double conversion.

Crystal Diodes — In discriminator and squelch circuits, reduce
tube complement, size and weight of the unit.

Oscillator Control — Provision is made for plug-in oven-type
crystal when required by operations of the equipment in ex-
treme temperature variations. Transmitter (left) Receiver (right) shown

Automatic Frequency Control — May be used where necessary with A.C. “plug-in’’ power supplies.
for Fixed Central Stations.

Standby Drain — 6 amperes.

Power Supply — AC or DC “Plug-in" Type. No further electrical
or mechanical changes required in receiver.

TRANSMITTER MODEL 542

Characteristics:

Frequency Range — 152-162 mc.

Exciter Stages — latest miniature tubes used.

Tubes — All “Quick-heat” tubes except for Oscillator A.F.
Amplifier and the single Phase Modulator.

Final Amplifier — Push-pull, shielded parallel-line tank circuit,
with a series-resonant link coupling circuit to antenna gives
simple, effective and flexible antenna matching to mobile or
fixed antennas.

Frequency Multiplication — 48 times, using “Quick-heat” tubes.

Power Qutput — 30 watts from AC or DC input. Standard
deviation and pre-emphasis characteristics incorporated in the
transmitter.

Transmitter (left) Receiver (right) shown
Standby Tube Drain — .45 amperes. with D.C. “plug-in’’ power supplies.

Power Supply — Change from AC to DC operation involves a

. “ Ry HARVEY RADIO LABORATORIES, Inc.
s:mple tube d’ange and pIuQ'm of the DC power SUPPIY~ 443 Concord Ave., Cambridge 38, Mass.
We want to know how HARVEY equipment will reduce
For detailed information and circuits, see FM ond TELEVISION, Nov. battery costs. .
) . . . .- Please send me catalogs and prices on:
1947 issue: ''152- to 162-Mc. Mobile Equipment. 30-44 mc. units 152-162 me. units
FM communications test equipment




Here’s the ‘Proof:

If you aren’t advertising in FM
already, you might think you’d have to increase your

More Kesults from Advertz’sing
WITH A 309% CUT IN YOUR BUDGET

and TELEVISION

budget to add this publication. But a sharp pencil and a little simple arithmetic will
show that you can actually cut your budget by adding the only magazine devoted
exclusively to FM, television, and facsimile — the fastest-growing radic markets.

Let’s get down to figures. Not only have
space rates increased greatly in most pub-
lications, but artwork and typography
have gone skyhigh. Average costs for a
1-page plate are about $200, for a 25-page
plate $150, or about $100 for 13-page.

Supposed, for example, you have been
using one magazine 12 times a year. Then
you not only have the cost of 12 plates a
year, but you reach only one group.

COST: 12 Times

If, however, you run 6 times in the paper
you have been using, and 6 times in FM
and TELEVISION, you will then lose very
little in results from the other paper, and
you will gain greatly by adding coverage
among “The Men Who Set the Pace the
Industry Follows.” Here are actual figures
on budget reduction, including plate costs
given above, showing savings in dollars
and in percentage:

COST: 6 Times Each

Magazine "A" FM & TV and A" SAVING SAVING
1 Page $6600 $4450 $2745 339,
% Pg. 4680 3172 1508 329,
Vs Pg. 2680 1760 920 349,

Magazine "B FM & TV and "B'™™ SAVING SAVING
1'Page $5720 $4320 $1400 249,

1 13 times 2 7 times in "'B”, 6 times in FM & TV

Magazine "C"” FM & TV and "'C"” SAVING SAVING
1 Page $5400 $3855 $1545 299,
2 Pg. 3930 2732 1098 30%,
Vs Pg. 2280 1540 720 40,

Magazine "'D"’ FM & TV and ""D” SAVING SAVING
1 Page $4800 $3540 $1260 26%
2 Pg. 3480 2550 930 28%,
Vs Pg. 2280 1500 780 35%

If these figures do not apply exactly to
your advertising schedule, they still indi-
cate that, by revising your old schedule
for the coming 12 months, you can gain
these three advantages:

1. Reduce your expenditures for trade
paper space.

2. Reach the fastest-growing radio mar-
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kets, namely, FM broadcasting and com-
munications, television, and facsimile.

3. Reach the executives, engineers, upper-
bracket retailers, and service organiza-
tions in these fields, for whom FA and
TELEVISION is published.

For greater effectiveness from your trade
paper advertising, at lower cost, see that
your new schedule is adjusted to include:

Publication Office:

Great Barrington, Mass.

NEW YORK: 511 FIFTH AVENUE — V Anderbilt 6-2483

January 1948 — formerly FM, and FM Rapio-ELECTRONICS



Front view shows arrangement of
controls for tuning driver and am-
plifier, Center lift-off panel has
been removed to show accessi-
bility of power supply.

Jé4 a RAYTHEON
Redponiibilily

Backed by Raytheon's complete man-

ufacturing and service facilities .

when you specify Raytheon not only

for FM or AM transmitters but for

speech input and station equipment —
you are team:ing up with Raytheon’s

Ask WLAW -FM cboul
RAYTHEON SERVICE

Marked *““OK for shipment” at Raytheon,
Waltham, on Thursday, equipment for
WLAW’s new FM transmitter began feeding
programs into their antenna at Burlington,
Mass., on Saturday. That’s evidence of
Reytheon super service made possible by de-
pendable, easy-to-install Raytheon quality
equipment.

You'll lihe its LOOKS

?
It's clean as a whistle, modern, streamlined —
a handsome addition to any up-to-the-minute
station. It's true, but hard to believe, that the
new Raytheon 3KW-FM Transmitter is the

lowest cost reliably made equipment of its
class that you can buy.

You'll like it PERFORMANCE

It’s easy and quick to tune — requires a min-
imum of special testing equipment . .. de-
livers a high quality, stable, hi-fidelity signal
. . . operates at an inherently lower noise level.
Features Raytheon direct crystal control and
simplified Cascade Phase Shift Modulation.

You'll like its
EASE OF MAINTENANCE

Simple, conservatively rated circuits . . . easy
accessibility . . . the use of standard, readily
obtained, easily replaced parts — make

huge organization devoted to research Recr view showing oczessibility of this Raytheon 3KW-FM Transmitter the
and manufacture for the Broadcast chassis, terminal boards, etc, easiest, most economical equipment to service
Industry. and operate.

Look ahecd wilth RAYTHEON

Raytheon’s Integrated Design Policy lets your station
grow with the industry, Start as low as 250 watts . . .
step it up with the new 3KW-FM Amplifier and Trans-
mitter . . . use it later as a driver for a 10 KW unit.
You're set for the future with no fear of obsolescence.

Write today for complete information and
technical details

Excellonce i Eloclionics

RAYTHEON MANUFACTURING COMPANY
COMMERCIAL PRODUCTS DIVISION
WALTHAM 54, MASSACHUSETTS

Industrial and Commercial Electronic Equipment, Broadcast Equipment,
Tubes and Accessories

Sales offices: Boston, Chattanooga, Chicago, Dallas,
Los Angeles, New York, Seattle, Washington, D. C.
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weriptions should he sent to FM Company, Great Bacrington, Mass., or 511 Fifih
Avenune, New York 17, N. Y.
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ey THIS MONTH'S COVER

The New Year's storms that
tiedd up the central ami eastern
states, and did great damage in
the south ||ruu'nI the worth of
radio communications for publie
utility serviee and repair truchs,
With power and tele rphone lines
down, fire alarm sy r-ll‘lllﬁlllll and
transportation stopped. 2.way
FM paid dividends by specding
the restoration of service,

This month’s cover shows
1y pical installation being made in
a hurey on a Cambridge (Mass,)
Electrie light Company  truch,
The Harves Radio IdImmluru-\
transmitter and receiver u s,
although mounted on the top of
the body, are amply protected by
a heavy hl(‘(‘I case, Operation is in

the 132- 10 162.me. band,
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MEMBER,
AUDIT
BUREAU OF

CIRCULATIONS

RMC TRANSCRIPTION
PLAYER

MODEL TP-16C
(Patents Applied For)

Two-Speed . . .
l6-inch . . . Low
Price . .. Portable
... Compact . ., .

Lightweight . . .

Easy to Carry

L124.50 net: Turntable
and Case only.

For High Fidelity Reproduction in
Radio Auditioning and Program Rooms
= -

Distinetive in design and quality.

Finest tone reproduction for superior recorded

entertainment.

® Precision-built. expertly engineered, and sturdily
constructed for trouble-free performance,

® Switch output impedance: 30.250. and 500 600
ohmes,

® I'ree of wow and rinblde.
platter.

® 2 speeds: 78 and 3373 ropom.

® Fullv portable: in carrving position 237 w.,
175" h.. 8" d.

® Maxiimum weight: 38 Ihs,

® Constant speed heavy duty motor: silent, smooth

operation,

Cast aluminum 16”7

Supplied acith or acithout  professional broadeast station
Para-Flux Reproducers, W rite for Prices,

TURNTABLE CHASSIS TP-16
The same TURNTABLE TP-16 as used in above

model is available as a chassis for custom-built radio
sets. \lso ideal for audition rooms in broadeasting
stations for record departments where one or more
‘FTurntables ean be conveniently installed on shelyes,
(Portable model 'TP-16C also can be used for same

purpn.w.

*$78.80 net
turntable
chassis only
F.O.B. Port
Chester, N, Y,

AVAILABLE THROUGH AUTHORIZED JOBBERS

Bulletin TP 1, yours for the osking

RADIO-MUSNIC
CORPORATION

PORT CHESTER . NEW YORK

Export: Recke Internotional Corporation, 13 Eost 40th Street, New York 16, N, Y.

st Office, Great Barringron, VMass., under the Act of March 3, 3
ost Office, Concord, N. H. Printed in the 17, 5. A.
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The availability of precision produetion-
made facsimile recorders at a low cost
by Alden opens all kinds of opportuni-
ties. These opportunities are in home
broadeasting, emergency fields, eom-
munieations, nnpufse recording and
experimentation.

The Alden Produets Company engineers
are receiving unusual praise from all
quarters for the simplieity, interchange-
ability, and Preeision qualities of the
Alden “four.” This reeorder is produc.
ing the most beautiful pictures in black
and in the pleasantly toned Se aper
manufaetured for Alden by AIF Faper
and Engineering Company.

The low frequency requirements of the Alden
“four” simplifies the problem of operation
over ordinary telephone lines and with
existing communication sets, making the
recorder capable of universal adoption.

In the home recording field, FM stations are
ordering this equipment as a promotional
means to increase their listening audience
and call attention to their FM stations.
That this publicity can be effective and
accomplished with a small number of
machines, programs are planned for the
use of recorders locaterl in semi-public
laces. A portion of the programs are to
'»e over wire circuits am‘ in addition to
the small recorder, the same program is
trangmitted 1o the master size recorders.
On the Master Bulletin type recorder the
program appears four times enlarged with
four feet of the progrant visible for easy
reading.

In  the communication and emergency
field it is being found that the Alden
"four” is well-suited to work with existing
equipment.

In the impulse recording field its simplicity
and high speed of recording are catchin,
the imagination of engineers who ﬁnﬁ
they have an inexpensive way of record-
ing phenomena not realily found in the
previous types of conventional recording
equipment.

We have literully thousands on our
mailing list, some of whose interest is
speculative and casual; but who tell us
they enjoy our mail releases. If you are
in this category and cish to be added to
the list, please mail a dollar so that you
may receive all mailings automatically,
including the immediate mailing of
“Questions and Answers Regarding
Facsimile.”

erv
* K Kk

PRODUCTS COMPANY

Brockton 64FM, Massachusetts

1. NOVEMBER SET PropucrioN
2. 15,000-CycLE LiNEs

l An examination of the accompanying
1 R.MLA. set-production barometer
shows a sharp decline of AM sets in
November, following an all-time peak the
preceding month. This is probably the
turning point in the transition from AM
to FM. It scems certain that the Novem-
ber AM decline, compared with the
steady increase registered by FM, indi-
cates that the October AM record vol-
ume will never be reached again.

Probability is that AM production will
kover around 1,000,000 sets per month in
the first half of 1948, and may drop con-
siderably below that figure in June and
July.

FM production, on the other hand, will
gain steadily, in step with the increasing
number of new stations going on the air.
It will be necessary to revise this estimate
upward if, as generally expected, the way
is opened for AM-I'M program duplica-
tion. and unrestrieted use of live talent
oun I'M nets when, on January 381, the
new AFM contract will probably go into
effect.

Television set production, though not

114,674 TV TABLE
4,178 TV CONSOLE
5.283 TV PHONO.

] 5.660FM TUNER
[~ 1.892FMCONSOLE

40,198 FM TABLE|_

105.364FM PHONO. -

1947 TOTAL
TV- 149,216
FM=- 983260
AM- 14 847,413

NOV. TOTAL
TV -
FM -

AM= 1,438292
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1,320000

1,303.000

1,639,000

1,223,000 —~
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SET PRODUCTION BY RMA MEMBERS

vet large in units, amouuted to about
$12,000.000, at retail prices, in November,
and probably $75,000,000, for the first
11 months of 1947. This is remarkable,
in view of the fact that television broad-
casting was only making a start at the
beginning of 1947, and that, as the end
of the year approaches, 7 cities have only
one television station, 2 cities have 2 sta-
tions, and 2 cities have 3 stations. Since
these 11 sales territories have already
proved to be such active markets for tele-
vision sets, it’s anyone's guess what will
happen as more transmitters go on the
air in 1948, and the availability of good
programs is stepped up through the
expansion of network facilities.

2 On December 13. the FMA filed a peti-
1 tion with the FCC, asking that the
Commission investigate the failure of the
Bell System to make 15,000-cycle lines
available within a reasonable time, and
the apparent discrimination against FM
networks in favor of television. On De-
cember 19, the FCC announced that a
conference will be held by the Commission
with the representatives of AT & T and
FMA on January 13.

Following is the text of the petition
filed by the FMA:

The Petition of the FM Association
respectfully represents:

That it is a non-profit trade associa-
tion organized under the laws of the
Distriet of Columbia for the purposes of
promoting the development of frequency
modulation broadeasting, and acting as
liaison hetween its members, the Federal
Comniunications Conmmission and other
agencics and organizations on the con-
tinuing over-all problems affecting FM
broadeasting.

2. That the FM Association has a
membership of 238 consisting of organiza-
tions engaged in FM broadcasting, the
manufacture of FM receiving and trans-
mitting equipment and in business and
professions directly related to FM broad-
casting.

3. .\t the present time. the Petitioner’s
membership  includes  broadeasters who
are interested in the development and
establishment of FM networks on a
regional as well as on a national basis.

4. For the purpose of cffecting these
networking arrangements these individ-
uals and  groups have discussed with
representatives of the American Telephone
and Telegraph Company the establish-
ment of common carrier facilities between
central and intermediate points for the
proposed network. These requests have
embraced the nse of wire line facilities
with high fidelity and low noise level
characteristics which are essential for
proper FM operation. More specifically,
the .American Telephone and Telegraph
Company in conferences and correspond-
ence has been requested to furnish infor-

(CONTINUED ON PAGE 14)

FM axp TeLEVISION



()N NovevBer 13, the Bell Svstem demon-

strated its new experimental radio relay svstem
between New York and Boston, hringing television
within reach of vast new audiences.

The tower vou see here is part of it. It's one of
seven similar structures which relay microwaves
between the two cities, carrying television programs
with high fidelity. This new system will. of course.
be used for the transmission of Long Distance tele-
phone calls and radio programs.

Used in conjunction with the Bell System’s coaxial

cable, the new radio relay svstemi now makes it

January 1948
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possible to bring television to a potential audience
of some 25,000,000 people along the eastern sea-
board. And already work is under way on additional
Bell System radio relay projects which will link
New York and Philadelphia and extend west all
the way to Chicago.

The Bell System may he relied upon to provide
the most efficient. dependable facilities for the trans-

mission of communications.

BELL TELEPHONE SYSTEM ;:(




Simple New &Ml— Couplings

Maintain Constant 51.5 Ohm Impedance ;

ANDREW
eq) COAXIAL

TRANSMISSION LINE
FOR FM-TV

Offering the dual advantage of easy, solderless assembly
and a constant impedance of 51.5 ohms, this new ANDREW
FM-TV line is available in four diameters. Each line fully
meets official RMA standards. It also is recommended for
AM installations of 5 Kw or over.

Fobricated in twenty foot lengths with brass connector
flanges silver brazed to the ends, sections are easily bolted
together, A circular synthetic rubber “O" gosket effec-
tively seals the line. Flux corrosion and pressure leaks are
avoided. A bullet-shaped device positively connects inner
conductors.

Close tolerances are maintained on characteristic im-
pedance in both line and fittings, assuring an essentially
flat’”’ transmission line system.

Mechanically and elecirically better than previous types,
this new line has steatite insulators of exceptionally low
loss factor, Both inner and outer conductors of all four
sizes are of copper having very high conductivity.
Flanged 45 and 90 degree elbow sections, and a complete
line of accessories and fittings available.

Better be safe, thon sorry. Avoid costly post-installation
line changes. Get complete technical data, and engineer-
ing advice, from ANDREW now.

ATTENUATION
CURVE

shows totol loss plus 10% deroting
foctor to ollow for resistonce of joints
and deteriorotion with time,

Four diometers ovoiloble: 6% "=
3%"—1%" ond ",

Andecrr

ORPORATION

363 EAST 75th STREET -

CHICAGO 19

Pioneer Specialists in the Manufacture of a Complete Line of Antenna Equipment

TELEN OTES

Cincinnati: Crosley station WLWT will
have an effective radiated power of 30
kw. when the permanent 3-kw. television
transmitter goes into operation with a
5-bay antenna 371 ft. above ground.

TV Demonstration: On December 17, CBS
staged a demonstration in Boston at
Filene's department store, bringing in
WCBS-TY programs, originating in New
York, over the AT & T relay system.
Stores in Boston are already selling tele-
vision kits, and taking orders for re-
ceivers.

Foreign Films: CI3S has signed agreements
with Film Polski, a Polish newsreel firm,
and with the Australian News and Infor-
mation Bureau, government film dis-
tributor. under which foreign films will
be made available for telecasting here.

Jack Poppele: TBA president, discussing
an industry code for television broadeast-
ing: *“As an art, television has barely got
its feet wet. It would seem foolhardy to
create a rigid set of standards based on
the operation of only a handful of stations.
Furthermore, among the broadecasters on
the air. there has been a conseiousness
borne of public responsibility that has
been ever-present in the minds of the
operators.”

Wamning: If you use the Hat, plastic-ribbon
type of lead for vour television or FM
antenna. don’t tape it against a metal
mast. I you do, you'll lose most of your
signals. Space it at least 3 ins. from any
metal with wooden blocks. You can ran
coaxial cable against anything, however.
without affccting the signals.

WBT: Jetferson Standard Broadeasting
Company, Charlotte, N. C., has filed for a
television transmitter to be installed at
Spencer Mountain, site of their FM sta-
tion. Directors have approved the invest.
ment of $300.000 in this new venture.
Operation will be timed with AT & 1"s
extension of network facilities.

TBA Awards: Honored by awards at the
Television Broadeasters Association clinie,
New York City, on December 10, were
Dr. Frank G. Back, who developed the
Zoomar lens for  television ecameras:
William C. Eddy of WBKDB for engincer-
ing the South Bend-Chicago relay; Paul
M. Halin for his skillful use of commercial
techniques in American Tobacco  pro-
grams: and Ben R, Donaldson for his
experiments with commercial prograns
for the Ford Motor Company. Also cited
was John II. Platt. Kraft Food shows,

FM axp TELEVISION



IS STILL THE

HOTTEST LINE IN THE INDUSTRY

-

2

FIRST IN FEATURES

radio sales floor. What set catches the interest of the crowds?—a Zenith,
of course! That's because every mode! in the Zenith line is packed with
features that actually mean something—features that reflect the design

Watch shoppers on any

and engineering “know-how'' developed during Zenith’s years in the
industry—features that insure value.

FIRST IN DEMONSTRABILITY ...

radios and radio-phonographs are easy to sell, because their features are
the kind that you can actually demonstrate. The Cobra Tone Arm, for
example, permits the mast dramatic tone arin demonstration ever made.
The Zenith “Radiorgan,” the Silent-Speed Record Changer, the big,
black dial, the Zenith Wavemagnet—all these are features you ecan
show . . . features your customers will notice and want.

FIRST IN PERFORMANCE . ihc orie

inal engineering blueprint to the finished sets that come out of the final
testing booth, every Zeuith is built to work . . . built with all the skill,
the knowledge, the pride of achievement that marks this organization.
The final test of every radio is how it performs . . . and Zeniths are built
to pass that test with flying colors. Hundreds of thousands of well-
satistied Zenith owners attest to thal.

ZENITH RADIO CORPORATION

6001 W, DICKENS AVENUE . CHICAGO 39, ILL.
January 1948

That’s Because of the

Value-Giving,

Sales-Makin g

Features Made Possible By

Zenith’s Policy of

RADIONICS
EXCLUSIVELY

ONLY ZENITH OFFERS SALES FEATURES LIKE THESE

)

RADIONIC
COBRA TONE ARM

SILENT-SPEED RECORD CHANGER

ARMSTRONG F-M

'’

/-i
// 4
%

NEW SUPER-SIX TUBE

80% MORE POWERFUL
PHONOGRAPH MOTOR

formerly FM, and FM Ravio-ELecTRONICS
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| So many new instruments, components, and
materials are being brought out that space
| does not permit us to publish illustrated

descriptions of them all. Accordingly, rather

[ than selecting a few each month, we have
established this new department of Products l
& Literature so that a great number of brief

| descriptions can be published. From these,
you can select items which interest you, and

[ send for catalogs or bulletins. We'll appre-
ciate it if you will meation FM and TELE-
VISION in your requests. t

L

TV Frequency Monitor: For monitoring vid-
eo frequeney only. Low-pass filter elimi-
nates picture line-frequency, and allows
a maximum deviation of = 12 ke. to be
monitored. Designed for single-channel
operation on L6 to 220 me., with .001¢,
accuracy. Type 1175-BT — Bulletin RE.
General Radio Co., Cambridge 39, Mass.

Miniature Voltage Regulator: RC.A types OA2
and OB? are cold-cathode, glow discharge
tubes, the former maintaining a DC
operating voltage of approximately 150
volts, and the latter 108 volts. — Bulletin
ABIL, R, €. A, Tube Dept., Harrison,
\—- QI.

Sweep Generator: Designed specifically for
servicing FM  receivers. Provides  88-
to 110-me. signal. unmodulated or ampli-
tude-modulated, for aligning RF, mixer,
and oscillator cirenits, and frequency-
modulated output on 8.3 to 10.8 me. with
adjustable sweep width for IF alignment.
Contained in portable case. — Bulletin
RF, RCA Victor Division, Camden. N, J.

lconoscope Film Pickup: Complete system for
televising film, comprising film pickup
units and control Usual in-
stallation has two pickup units, and two
console sections, each controlling one
camera. — Bulletin AFB, A. B. DuMont
Laboratories, Ine.. #2 Harding Ave.

Cliftou. N. J.

consoles,

Tube Manual: New edition of the RCA tube
manual has been brought up to date and
enlarged to include data on FM. tele-
vision, and miniature tube cirenits, Tech-
nical seetions cover ratio detectors. dis-
criminators, limiters, multivibrators, and
resistance  amplifiers. 236 pages.  price
35¢. — Manual RC-15-FV, RCA Tube
Dept., Harrison., N. J.

Omnidirectional Antenna: Provides for non-
directional FM or TV reception. Folded
dipole in the shape of an 8 gives inereased

reception in what are the null directions
of a straight dipole. Constructed of 3g-in.
aluminum tubing, carried on a 5-ft. mast.
— Bulletin AC, Technical Appl. Corp..
Sherburne, N. Y.

Test Meter: High-sensitivity tester  for
tubes, scts. and batteries, with a 33-
range meter for AC, DC, and resistanee,
deseribed as a complete, portable test
laboratory. — Bulletin ITH, Precision Ap-
paratus Co., Inc., 92-27 Horace Harding
Blvd., Elmhurst, N. Y.

Antennas: Double-deck dipoles and reflec-
tors for home FM or TV reception. Rated
at 5 db. gain in line of rc(-(-lﬁon, and 15
dh. rejection of signals from rear. -
Bulletin FMC, Camburn, Inec.. 32-40
57th Street, Woodside, N. Y.

FM Tuper: For use with the audio system
of an AM receiver, or with a high-quality
amplifier and speaker. Audio output is
rated flat within 2 db. from 350 to 15,000
eveles, with 3 volts RMS output at mini-
mum usable signal input. up to 13 volts,
Operates on 103-125 volts. 60 eycles.
Tubes: two 6AGH, two 6BAG. two 6C4,
one GAL3, and one 6NX5GT/G. Price
$57.50. — Bulletin FMR, Meissner Mfg.
Div.. Maguire Industries, Mt. Carmel, HL

Crystals: New bulletin gives technical data
and dimension drawings of 22 standard
types of erystal mountings, both with and
without temperature control. — Bulletin
BC.. Bliley Electrie Co., Erie. Pa.

Heavy Duty Sockets: Three new types. de-
signed to save space in equipment where
tubes are mounted vertically on vertical
panels. Two types are for medium +-pin
UX bases, and the third for super-jumbo
and industrial 4-pin bases. Connections
can be made at the rear of the panel. All
three types have solderless serew termi-
nals. Bulletin CPA. American Phenolie
Corp.. Chicago 50, HL

Aircraft Antennas: Au 8-page booklet reviews
research by the Army, Navy., and com-
mercial airlines on the nature and elimina-
tion of precipitation static on aircraft
antennas. A detailed deseription is given
of the latest methods of overcoming this
souree of trouble. Booklet DA, Dayton
Aireraft Products, Ine.. 342 Xenia, Day-
ton. Ohio.

FM Receiver for Schools: Table maodel FM
receiver, with 2 short-wave bands, com-
plete with 8-in. speaker, is designed for
group-listening in schools, Overall con-
struction is rugged. so that receiver can
be moved frequently  without heing
harmed. Price $189.95.— Electronics
Dept.. General Electric Co.. Syracuse,

N.Y.

Sound Pressure Measurement: Multipliers
of non-discrimnating frequeney eharac-

teristies for extending the upper range of
GA-1002 and GA-1004 sound pressure
measurement  systems. Thus measure-
ments can be made with the former from
20 to 20,000 ¢yeles, and with the latter up
to 100,000 exeles. — Bulletin MM, Massa
Laboratories, Ine., 3868 Carnegic Ave.,
Cleveland 15.

Recording Instruments: Sixtcen-page booklet
on recorders entitled “Operation Record-
ers — Their  Selection and  Use.” A
complete list of applications is included.

Bulletin 2470, Esterline-Angus Co.,
Inc.. Box 596, Indianapolis 6.

Test Meters: A cabinet assembly of 6
meters, with bottom compartments for
leads and accessories, described as a
" complete electrical laboratory”. Meters
cover a wide range of AC and DC voltage
and current measurements. Also furnished
are a 30-microampere meter with 20,000
ohims per volt, and a rectifier type AC
meter of 1,000 ohms per volt which ean
be used as a db meter from —10 to 4355
dh. Cabinet is 3+ by 17 by 9 ins. — Bul-
letin EL, Simpson Electric Co., 5200
Kinzie St., Chicago.

TV Receiver: Console model has automatic
phonograph, FM, AM, and short-wave
reception, and direct-view television. Very
neat trick is 60° swivel picture-tube
mounting, called “Swing-a-view””. Thus.
if the most suitable place to put the
console in a living room is not the best
location for straight out televiewing. the
tube can be swung to a convenient angle.
Price $795. — Buletin SA, Crosley Div..
Aveo Mig. Corp.. Cineinnati, Ohio.

Pocket Signal Tracer: About the size of a
thick fountain pen, has multi-vibrator
operated by a penlite dry battery. Cur-
rent drain .15 amp. For setting BC padder,
and checking RF, IF, and AF eircuits. and
opens in wiring. — Bulletin 12, Radex
Corp.. 2076 Elston Avenue, Chicago.

Television Test Pattern: .\ C-operated television
receiver test unit. connected to TV re-
ceiver, generates a pattern on the picture
tube of 12 horizontal lines and 16 vertical
lines. Since this pattern can be used to
adjust vertical and horizontal linearity.
service work is made independent of
broadeast station test-pattern transmis-
sion, and receiver ean be checked on all
channels at one time. Model 5072 Cross-
hateh Generator., $39.95. — Bulletin 4096,
Philco Corporation, Philadelphia.

Cueing Attenuator: Features a switching
mechanism to transfer attenuator input
to a pair of separate output terminals for
cueing purposes. facilitating program
switching and fading in “on cue”. No
inerease in diameter of attenuator. since
switch is at the rear. Detent action ean
be furnished. — Bulletin 1B, Shalleross
Mfg. Co.. Collingsdale, Pa.
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Quiet

as a Moonbeam

F a]ling on Velvet

I’s Impossible to

Hear a Mallory Control Operate!

Ultra-sensitive sound  testing meters  built

for the U. S. Navy prove that the noise level

ol the Mallory control in operation is 0 low

as to be totally inaudible!

Contact with the talcum-fine carbon element

i= made by a special Mallory Alloy that passes

over it smoothly and silently.

- LS Sttt = &
Meter used in the noise level test. Readings were
taken on volume controls of all leading manu .
facturers. Mallory controls gave no audible sound
registered 229 holow all others in inaudible
sound vibratiens.

The things vou look for
inacontrolarelow noise
level, long life, accurate
resistance  values and
smooth, uniform
tapers. Competitive
tests prove that Mallorv
leads the leld on all

four points!

You can use Mallory Volume Controls, Capac-
itors and Vibrators with complete confidence,
They are carefully built to assure case of
installation and complete customer satistac-
tion. Mallory’s standardized range of sizes
and types makes the Mallory line a profitable

line to stock.

“Good Service for Good Business”

A Mallory plan to build business for radio-
cleetronie service shops,

There’s a unique eustomer follow-up system

- ) that will produce re-
peat busines<, There’s
a close tie-in with the
Malory trade wmark.
Ask vour distributor

2 o o
\-. o about il!

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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DOHERTY CIRCUIT

CONDITION 1: Nearly zero modula-
tion, so amplifier has to handle car.
rier wave alone.Tube A is sufficient
and—seeing just the rightimpedance
in network—operates at maximum
cfficiency. Tube B, not needed, lics
idle.

CONDITION 2: Carrier being mod-
ulated.Tube B, now needed, kicks in,
adding its quota of power to haudle
the increased load and changing the
impedance so that Tube A also steps
up its output. Both tubes work to full
cupacity and at high efficiency.

Tle Doherty Circuit for AM broad.
cast transmitllers was the first to
achieve high efficiency and economy
and still retain the following impor-
tant advantages of linear and grid
bias modulated power amplifiers:

(1) A simple tube complement —
no high-power audio tubes required

(2) No modulation transformer re-
quired —savings in space and ap-
paratus

(3) Freedom from transient or over.
modulation surges —can be heavily
overmodulated at any audio fre-
quency for long periods without
damage

(4) Adaptability to large amounts
of feedback derived from the final
output envelope, resulting in low
noise, low harmonic distortion, and
low intermodulation distortion over
wide variations in tube character-
istics and circuit adjustment

(5) Negligible carrier shift, assuring
full utilization of the assigned car-
rier power of the station

Gearing tubes to circuits

How a tube acts in a circuit depends,
of course, upon the impedances which

face it in the circuit. So getting the
most out of tubes is a matter of get-
ting the right impedances.

Like pre-Doherty linear ampli-
fiers, the Doherty High Efficiency
Amplifier Circuit has two tubes. Un-
like them, it has a network which
automatically changes impedances
to best meet changing needs. Both
tubes receive the signal, but—when
the carrier alone is on-—only one
tube is operative. The second tube
uses no power. Not until modula-
tion is applied, raising the input
voltages on both tubes, does the
second tube start up. It then does
two things: it contributes more
power to meet the added load, and
it automatically changes the impe-
dance faced by the first tube so as to
throttle it up to full output, too.

For the Broadcaster, this means
that the Doherty Circuit consumes
only half the power required by old
style linear amplifiers—a real tri-
umph in circuit engineering.

It is just one of many Bell Tele-
phone Laboratories developments
which have contributed to improved
efficiency, greater economy and
higher quality in communications.

BELL TELEPHONE LABORATORIES

World’s largest organization devoted exclusively to research

and development in all phases of electrical communications.

10
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The 5 KW AM transmitter,
like the 1 KW and 50 KW, has
the famous Doherty Circuit.
Eleven years of experience
proves this High Efficiency am-
plifier operates continuously
for long periods with no need
for retuning.

Today the Doherty Circuit is being
used by hundreds of broadcast sta-
tions-——making possible the use of
smaller circuit elements, saving
space, giving increased stability and
greater ease of adjustment, and re-
ducing the outlay for auxiliary
equipment.

Other features

In Western Electric 1, 5 and 50
KW AM transmitters, you also get
two other famous Bell Laboratories
developments—stabilized feedback
and grid bias modulation. These, to-

gether with the Doherty Circuit, are
your assurance of superlative per-
formance at rock-bottom operating
cost!

Get full details

If you’re thinking about a new AM
transmitter, remember this: only
Western Electric has the Doherty
High Efficiency Circuit—unmatched
today in performance, dependabil-
ity, and economy! For full details,
call your local Graybar Broadcast
Representative or write Graybar
Electric Co., 420 Lexington Ave.,
New York 17. N. Y.

Western Eleclric

Manufacturing unit of the Bell System and the
nation’s largest producer of communications equipment.

January 1948
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'World Radio Histo!

The 1 KW AM transmitter, with the
Doherty Circuit, is extremely com-
pact—requires floor space only 44"
wide by 42" deep.

DISTRIBUTORS: INTHE U.S. a.=Graybar Electrie

Company. IN CANADA AND NEWFOUNDLAND
—Northern Etectric C , Ld.

Peny

—QUALITY COUNTS-
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MODEL 260
VOLT-OHM-MILLIAMMETER

20,000 Ohms per Volt D.C.
1,000 Ohms per Volt A.C.
Volts, A.C. ond D.C.: 2.5, 10, 50,

250, 1000, 5000.

Milliomperes, D.C.: 10, 100, 500.
Microomperes, D.C.: 100.
Amperes, D.C.: 10.

Decibels (5ronges): —101052D.B.

Ohms: 02000 (12 ohms center).
0-200,000 (1200 ohms center).
0-20 megohms (120,000 ohms

center).

Model 260—Size 5%" x 7" x 3%"

$38.95

Model 260 in Roll Top Sofety Cose

—Size 5%" x 9” x 4%"”. $43.75

Both complete with tes! leads and
32-page Operator’'s Manval*

ASK YOUR JOBBER

For what it buys in sensitivity, precision, #Md useful ranges, the price of Model 260
has always purchased value far beyond that of even remotely similar test instruments. Today this
famous volt-ohm-milliammeter is a finer instrument than ever, with added ranges and with a
new sub-assembly construction unmatched anywhere in strength and functional design.
The price is the same. That means, of course, that your investment today buys
even more in utility and the staying accuracy that distinguish this most popular
high-sensitivity set tester in the world.
*No other maker of test instruments provides anything to approach the
Y completeness of the pocketsize 32-page Operator’s Manual that accompanies

Simpson Model 260. Illustrated with 12 circuit and schematic
diagrams. Printed on tough map paper to withstand constant usage.

M )A/OM/ SIMPSON ELECTRIC COMPANY e 5200-5218 W. Kinzie Street, Chicogo 44, IIl.

INSTRUMENTS THAT | STAY ACCURATE In Conado, Boch-Simpson Ltd., London, Ont,
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Model $X-42 offers the greatest continuous fre-
quency coverage of any communications re-
ceiver , . . from 540 kc to 110 Mc. Combines in
ane superbly engineered unit a top-flight VHt
and FM receiver, standard and short wave
broadcast receiver and high fidelity phono-
graph amplifier. With six bands; band six
covers fram 55 1o 110 Mc.

Model $X-43 offers continuous covercge from
540 ke to 55 Mc and has an additional band
from 88 to 108 Mc. AM reception is provided
on all bands, CW on the four !lower bands and
FM on frequencies above 44 Mc. In the band
of 44 to 55 Mc, wide bond FM, or narrow band
AM (just right for narrow band reception) is
provided. Here is an extraordinarily versotile,
sensitive receiver ot a price that will attract
all discriminating FM listeners.

597

BY FXPERIENCE and accomplishment, Hailicrafrers can ddaim
to be among the first and the foremaust in FM advancement. More than six

formerly F M, and FM Ranio-ELeetroNics

BUILDERS OF

hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO

AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A.
Sole Mallicratters Representatives in Caneda:
Rogers Majestic Limited, Toronto-Montreol

years ago Hallicrafters had developed very high frequency equipment
capable of operation on the new FM bands of 88 10 108 Mc¢. The new Models
S$X-42 and SX-43. direct outgrowths of this pioneering continue to maintain
Hallicrafters foremost position in this specialized ficld. FM engincers, tech.
nicians and all concerned with the progress of FM are invited to listen to
these madels, for a demonstracion of a new. high quality in FM reception.

O71.E AVIATION RADIOTELEPHONE

13



Professional Directory

yandéy 8 Kai/ey

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

.
National Press Bldg., Washington, D). C.

5

Andrew Corporation

Consulting Rodio Engineers
363 EAST 73th STREET, CHICAGO 19
Triongle 4400

o TELEPHONE BRIDGEPORT 5-2055 o

GARO W. RAY

Consulting Radio Engineers
991 Broad Street, Suite 9-11
Bridgeport 3, Conn.

LABORATORY: Hilitop Drive
Siatford, Conn. — Phone 7.2465
lastruments and Measuvrements

RATES FOR

PROFESSIONAL CARDS
IN THIS DIRECTORY

$10 Per Month for This Standard
Space. Orders Are Accepted
for 12 Insertions Only

DALE POLLACK
FREQUENCY MODULATION

development and research
transmitters, receivers
communications systems

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

THE WORKSHOP
ASSOCIATES
INCORPORATED

Specialists in
High-Frequeney Antennas

66 Needham St., Newton Highlands, Maass,
Bigelow 3330
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WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 4)

mation regarding (1) the establishment
of facilities with 15,000-cycle fidelity and
(2) the rates that would be charged for
such service.

3. Despite frequent requests for infor-
mation of this nature considerable delay
has occurred in the furnishing of this data
and in advising broadcasters regarding
the plans of the American Telephone and
Telegraph Company for the establish-
ment of regional and national networking
facilities for FM users. As a result of this
delay the progress of FM broadcasting
has been considerably retarded and the
creation and development of new net-
works has been impeded.

6. Specifically, a recitation of the facts
as they relate to the Continental Network
will illustrate the delays incident to the
establishment of this network service.

(a) In letters of February 14 and
March 12, 1947 as well as in discussions
between those intervals, representatives
of the Continental Network advised
American Telephone and Telegraph Com-
pany representatives (Long Lines Depart-
ment) of their interest in the establish-
ment of 15,000-cyele lines. In an acknowl-
edgment of March 21, 1947 attached as
Exhibit .1, Mr. Harry Jeavons, Division
Commercial Manager, advised in part:
“— we are currently reviewing the entire
situation involving the provision of 15-ke.
program transmission service channels.
Upon completion of this review we shall
be glad to diseuss the matter with yon
further.”

Subsequently, in a letter of May 16, 1947,
attached as Exhibit B, the same party
advised: “Your inquiry concerning 15-ke.
channel for the Continental Network is
being reviewed and we shall advise vou as
promptly as possible as to the points
which could be served and the costs in-
volved.”

It was not until August 13, 1947 that
definite information on this subject was
furnished. as set forth more definitely in
Erhibit C.

7. Section 202 of the Communications
Act of 1934 provides that

(a) “It shall be unlawful for any com-
mon carrier to make any unjust or unrea-
sonable discrimination in charges, prac-
tices, classifications, regulations, facilitics
or services for or in connection with like
communication service, directly, or in-
directly, by any means or device. or to
make or give any undue or unreasonable
preference or advantage to any particular
person, class of persons, or locality. or to
subject any particular person, class of
persons, or locality to any undue or
unreasonable prejudice or disadvantage.

(b) Charges or services, whenever re-
ferred to in this Act, include charges for,
or services in connection with, the use of
wires in ehain broadcasting or incidental
to radio communication of any kind.”

Professional Directory

RAYMOND M. WILMOTTE, Inc.

1469 Chuech St . N. W,

Paul A. deMars i

Associote
Consulting Engineers
Radio & Electronics

Decatur 1231
Washington 5, D, C,

RUSSELL P. MAY

CONSULTING RADIO ENGINEERS

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

* o K

Republic 3984

OUR | Herbert L. Wilson
20th Consulting
YEAR Rodio Engineers
1025 Conn. Ave., N.W. NA. 7161
Washington 6, D. C.
CONSULTING

1730 CONNECTICUT AVE. N.W.
WASHINGTON 9, D.C.

RADIO ENGINEERS

DIXIE B. MCKEY
&
ASSOCIATES

ADAMS 3711

Phone: Bl'khawk 22

AMN ATHAN
WILLIAMS

Consulting Engineer

20 Algoma Blvd.
Oshkosh, Wis.

cecaccscensey

FREQUENCY MEASURING |
SERVICE :

Exact Meosurements ~ of ony time E
RCA COMMUNICATIONS, INC. |

84 Bread Strest, New York 4, N. Y. ‘:
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Professional Directory

— RANK H.

McINTOSH

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

Preliminary sur-
veys,management
and operational
consulting service
based on practi-
cal experience
with AM, FM and
Facsimile,

Phone: EXecutive 3929

RADIO CONSULTANTS, Inc.
1010 VERMONT AVE.,, WASHINGTON 5, D, C.

ANDERSON &
MERRYMAN

ConsvultingRadioEngineers

713 American Bank Bidg. Tel. RAymond 0111
New Orleans 12, Louisiana
Suite 1726-28, 33 W. 42nd St.  Tel. Wis, 7-9391-2
New York City

‘ Radio Engineering Consultants,

Frequency Monitoring

Commercial Radio Equip. Co.

Woashington, D. C,
Kansas City, Mo.

Internationol Building .
l 603 Porter Building e

Cudlom-guiﬂ

SPEECH INPUT EQUIPMENT
= S. Recording Co.

1121 Vermont Avenne
Washington 5, DD. C.
Districe 1640

WINFIELD SCOTT MCCACHREN

AND ASSOCIATES

Consulting Radio Engineers

TELEVISION SPECIALISTS

PHILADELPHIA;
8098 Windemere Ave,
Drexel Hill, Po.
Sunset 2537-W

410 BOND BUILDING
Woshington, D. C.
District 6923
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WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 14)

It s Petitioner’s conlention that the Ameri-
can Telephone and Telegraph Com pany has
discriminated against F M broadeasting and
has preferred other broadcast services as will
be shown hereaficr.

8. At the time that the American Tele-
phone and Telegraph Company officials
were reviewing the establishment of 13,000-
evele facilities for FM networks (Exhibit
I}) there were 220 FM stations in opera-
t.on and the Commission had authorized
an additional 630 stations whieh were in
various stages of construetion. By eom-
parison at or about that time 10 television
stations were in operation and the Com
mission had anthorized an additional 55
stations,

9. It can be seen from the above that
actual and potential FM users of common

carrier facilities outnumbered the same |

eategory of television users by a ratio of
approximately 12 to 1. Nevertheless. no
definite plan for the establishment of FM
network lines had been formulated by
American Telephone and Telegraph Com-
pany, but a specific and detailed plan had
heen announced for television networks at
a public hearing held by the Commission
on June 9, 1947.

10. At that informal hiearing concerning
intercity television program transmission.
Mr. H. H. Nance, Long Lines engineer,
testified in detail regarding the establish-
ment of television networks. In his testi-
mony he included plans for intercity
connections as follows:

(1) NEw  York axp  WasiiNGToN:
“The two existing television circuits be-
tween New York and Washington, of
course, will continue to be available.”

(2) PuiLapeEreiia AND BavTivore:
“Television terminal equipment is sched-
uled to be added to these circuits at
Philadelphia and Baltimore to permit
either the reception or origination of pro-
grams at both of these points. This addi-
tional terminal equipment, which will
expand the usefulness of the two New
York-Washington television facilities, is
expected to be available in time for the
football season this fall.”

(3) NEw YORK axp Bostox-Provi-
DENCE: " New York and Boston are ex-
pected to be interconnected this fall by
means of an experimental radio relay sys-
tem between the two cities. .\ braneh to
connect Providence to these cireuits could
be installed in 1948.”

(4) NEW YORK AND ALBANY-SCHENEC-
TADY: A coaxial cable from New York to
Albany is under construction and s
scheduled for completion by about the
end of this year. Using this cable, Schenec-
tady may be added to the television net-
work by the stinmer of 1948, if required.
Thus, the major cities of the castern sea-
board area from Boston to Washington
and Richmond may be provided with net-

(CONCLUDED ON PAGE 54)
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McNARY & WRATHALL

CONSULTING RADIO ENGINEERS

* * *

983 National Press Bldg. DIl. 1205

Washington, D. C.

KEAR ¢ KENNEDY

Consulting Radio Engineers

1703 K St. N.W. REpublic 1951

Washington, D. C.

GEORGE P. ADAIR
Consulting Engineers
Radio, Communications, Electronics

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

GEORGE C. DAVIS

501-514 Munsey Bidg. — District 8456
Washington 4, D. C.

WATKINS 9-5310

S _/4. l?arone CO.

Consuviting Engineers

MECHANICAL--RADIO—ELECTRONIC
PRODUCT DEVELOPMENT & RESEARCH

Development Speciolists in Circvits, Port
Lists, Models, Manufocturing Drowings.

143-14S W. 22ND STREET, NEW YORK 11

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 Street, New York 18, N. Y.
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THE MICROWAVE HANDBOOK

Ghapter 1: The Importance of Microwaves —Basic Gonsiderations and Characteristics

INTRODUCTION

ORE and more engineering man-hours
are being devoted to research in the
radio speetrum from 300 to 80,000 me..
and an increasing number of project
groups are at work on the development of
equipment to utitize these frequencies,

While the radio industry as a whole has
not vet felt the impact and significance of
progress in the field of microwaves, it is
none too soon for everyone in manage-
ment, engineering, production, sales, and
maintenance to become famibar with the
fundamental techniques of microwaves.

The reason is obvious. Alrcady. bands
allocated to various services are crowded
up to 800 me. In this part of the specetrum,
assuming that the average width of cach
channel is 100 ke.. there is only room for
3,000 channels, while from 800 to 80.000
me.. there is room for 148,500 channels
200 ke. wide,

Give a little thoughtful consideration
to these figures. and you will see why, in
the not-distant future, radio communica-
tions will move rapidly into the new
frontier above 300 me.

At the end of World War 2, little had
been accomplished in microwave applica-
tion except in military nses. principally
for radar. Now, with its conversion to
peace hardly completed. commercial relay
systems suitable for multiplex telephone,
telegraph, printer, facsimile, aural broad-
casting. and television are in operation.
Morcover, they have proved so successful
that they give promise of replacing many
wire eircuits used for such services.

Television broadeasting. to which the
band from 480 to 920 me. has heen as-
signed already. will move up to these fre-
quencies sooner than is generally realized.
T'hat this must be so is clear from the fact
that the low-band channels now in use are
not sufficient to accommaodate the appli-
cations already filed in some cities. At the
present rate of filing, it appears that the
number of low-band channels may be ex-
hausted long before commercial high-band
cquipment is available. Then, with re-
moval of the 6-me. limitation imposed by
low-band television, we can expeet a shift
from 525-line definition to perhaps 1.000-
line picture guality.

Aviation will also benefit from the de-
velopment of microwave blind-landing
systems, and means for safe flying.

These are but a few of the new serviees
to be performed by microwaves. What will

* Microwave Engineer, DeMornay-Budd, 475
Grand Concourse, New York 51, N. Y,
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SAMUEL FREEDMAN*

follow will represent a far greater degree
of expansion that has come in the ntiliza-
tion of frequencies up to 300 me.. even
going back to the days when the spark
transmitter. now banned from the ether.

FIG. 1.
TRANSMITTING A TELEVISION PROGRAM
FROM THE WALDORF TO WNBT

MICROWAVE TRANSMITTER FOR

was the farthest frontier of radio develop-
ment.

Of course, there are limitations in the
use of microwaves. While high effective
radiated power can be developed for beam
transmission, it is obtained through the
use of reflectors. So far., omnidirectional
transmission is limited to a few watts. As
frequencies increase, propagation ap-
proaches the characteristies of light. Until
we learn to bend the waves, so they will
follow the curvature of the carth, micro-
waves can not be used for long-distance
communication.

Probably these and other limiting fac-
tors will be overcome as the industry
makes increasing use of microwaves.

1.1 Microwave Spectrum * For reference pur-

poses, the radio spectrum is divided as
follows:

Official FC(
Warelength Frequency . Abbreviation
Very Loxg Waves
inf. to 10,000 m. 0 to 30 ke. VLF

Loxa Waves
10,000 to 1,000 .
Meviusm Waves

30to300ke. LF

1,000 to 100 m. StoSme. MF
SHORT WAVES

00 to 1O-m. 310 30 me. HF
VERY SHORT WAVES

10to tm. 30to300me.  VHE
U, tRA SHORT WAvVEs

00 to 10 ¢m. B to 3 kme, UHF
SUPER SHORT WavEs

100 to 1O mm. Jtodokme. SHF

The microwave band includes the ultra
short and super short waves, from 1 m.
down to .01 m., or 300 me. up to 30,000
me.

Because of the short wavelengths in the
microwave region, it is customary to ex-
press wavelength in eentimeters or milli-
meters, and because of the high frequen-
cies, it is more convenient to express fre-
queney in kilomegacycles. A kilomega-
evele is 1000000000 cveles, or 1,000
megacyveles.

The total amount of channel space in
the bands up to 8300 me. is only .19, of
the region below the infra-red band, which
starts at 300 ke, The spectrum above
radio frequencies is divided in this man-
ner:

SPECTRUM FREQUENCY
Infra-Red: 300 to 875,000 kme.
Light: 375,000 to 750,000 kme,
Ultra-Violet : 750,000 to 22.5 million kme.
X-Rays: 22,5 to 43,000 million kme.
Radio Aectivity: 45,000 to 270,000 million

kme.,

Cosmic Rays: Iufinity

It is interesting to note that, although
we generally refer to the lower bands in
tertms of frequency rather than wave-
length, in the case of microwaves the use
of wavelength designations is widely em-
ployed. The reason is that the mechanical
dimensions of microwave plumbing are
direetly related to the length of the eleetri-
cal waves it is designed to handle, where-
as, below 800 me., lumped inductances
and capacitors do not bear a similar rela-
tionship to the resonant frequency of the
circuits in which they are used.

1.2 Uses for Microwaves * Microwaves hold
the key to the further expansion of radio
communications and new types of remote-
control devices. Among the advantages
afforded by microwaves are:
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I. An enormously wide band of fre-
quencies available for new services.

2. Ability to accommodate the multiple
use of any frequency channel, because of
the limited range of transmission,

3. Adaptability to the use of sharply-
focused antenna reflector systems, offering
advantages in narrow-beam transmission
and high energy concentration, minimum
channel occupancy, and relative privacy.

4. Accommodation to high-definition
black-and-white television or color tele-
vision occupying 20-me. channcls.

5. Space for wide-band FM relays to
handle multiplexed services. In this con-
nection, it should be remembered that the
relative advantage of FM over AM is con-
sidered to be equal to 1.73 times the devia-
tion ratio squared. In all probability,
when television moves into the 480- to
920-mc. band already assigned to it by
the FCC, the video as well as audio signals
will be transmitted by FM.

6. Also pulse types of communications
can be used in the microwave band. These
systems produce high peak power from
transmitters of low average power. They
also provide multiplex operation by em-
ploying variations of pulse rate and pulse
interval timing.

7. Equipment does not require conven-
tional inductances and capacitors, their
equivalents being provided in the me-
chanical construction.

8. Miniature equipment can be em-
ploved, offering convenience advantages
from reduced weight and physical size.

9. A large change in frequency or
chiannel selection can bhe obtained from a
given set of components, since they re-
quire only a slight adjustment for a wide
frequency shift.

10. Extremely small and inconspicuous
antennas can be used for many communi-
cations purposes.

The simplest microwave transmitter
need comprise no more than a tube to
generate oscillations, and a hollow pipe as
a tuning circuit and to propagate the
energy directly into space.

Perhaps the most promising field for
microwave applications is in relay com-
munications. This is the only means now
available for transmitting and relaying
intelligence requiring channels exeeedling 6
to 10 me. in width. In fact. except for the
costly coaxial cable and wave-guide pipe
line, there is no other method for handling
intelligence on channels exceeding 15 ke.
in width. That is about the present-day
limit of good, open wire lines.

During the war, for reference purposes
the microwave spectrum was divided into
3 bands, identified by letters. Since the
practice will probably be continned, the
designafions are given below:

Warelength
133.3 to76.9 cm.
76.9 to19.37 cm.
19.37 to 5.77 cin.
577to 2.75cm.
2.75to .909 cm.

Frequency

225 to 390 mec.

L 390 to 1,550 mc.
1,550 to 5,200 mc.

B 5,200 to 11,000 mc.
K 11,000 to 33,000 mec.

Band
l)

o

These are the designations used particu-
larly in reference to radar equipment and
tubes employed to generate microwaves,

1.3 Propagational Behavior * Basic calculations
for microwave propagation must assuine
transmission in unobstructed space. In
this respeet, the propagation characteris-
tics are similar to light under certain
conditions,

Specifically, the range in miles over a
smooth earth is

e

%
-

FI1G. 2. REFLECTOR ON THE FM TOWER AT
WINC-FM, USED TO RECEIVE MICROWAVE
RELAY TRANSMISSION FROM THE STUDIO

Distance, miles = 1.} \/.lul('una Height, ft.

When the horizon is obstructed, such as
may be the case inside a room. elevator.
interior of a subway train. or inside a
tunnel, microwaves behave like light.
They may then travel from such en-
closures into others, or into open space, by
reflection. Reflections take place from
wall to wall as if the microwave energy
were a beam of light, and every obstruc-
tion a mirror of that shape and relative
dimensions.

The net result is that microwaves can
provide communication under many con-
ditions impossible for conventional radio
frequencies alone, or for light alone.

When microwave signal energy strikes
a physical barrier in its path, it is reflected
by that object at angles depending on the
contour of the obstruction. It will then
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continue in such useful or nn-useful divee-
tions until it encounters another obstrue-
tion. Further reflections will take place in
new directions. In practice, some of the
energy (normally a useful amount) will
continue onward to a distance greater
than possible for straight-path communi-
cation on the VHF bhand.

Under  unfavorable  conditions,  the
energy may retnrn to the source (basis of
radar operation) or some degree of energy
cancellation may take place at the re-
ceiving point because of the arrival of
amplitudes and phases of the energy by
paths of different lengths.

Microwaves are attenuated more rap-
idly than the lower radio frequencies.
This is due to the fact that the shorter
wavelengths approach the dimensions of
particles in fog, rain, snow, and gases.
This is increasingly prononnced as the
frequency is increased. However, in prac-
tice. microwaves often make use of nat-
ural wave guide paths. Any two pro-
nounced walls, such as the ionosphere and
the earth, serve for sky-wave type of
operation. For example, microwaves may
be reflected forward by bouncing between
two density zones caused by temperature
or atmospheric stratitication of any kind.
They may even find an atmospheric duct
or stratified layer and travel in it by re-
flecting back and forth on its diameter.

Generally, if microwaves do not reach
their destination by direct path, they may
conceivably get there by reflection. Maxi-
mum energy is reflected when the object
encountered is of maximum conductivity,
The least reflection takes place over flat
uniform terrain of high gronnd resistance,
with uniform atmospherie conditions.

1.4 Circuit Behavior » Wihile the same funda-
mental laws apply to microwaves and the
lower frequencies alike, certain scemingly
contradictory effeets are encountered.

I. Lumped inductance. such as a coil,
cannot be nsed. Any inductance or con-
ductor, however low its DC resistance, in-
creases in reactance with increased fre-
queney to the point where it becomes
virtually an insulator.

This is in accordance with the formula
for inductive reactance

Xy = 2fL
where X = resistance in ohms
[ = frequeney in eyeles
L = inductance in henries
Thus, for example, a 1-millihenry coil
would have an inductive reactance of
62,832 megohms at 10,000 me.

2. Lumped capacity cannot be used.
Any condenser, however high its DC re-
sistance, decreases in reactance with in-
creased frequency to the point where it
becomes virtually a short circuit.

This is in accordance with the formula
for capacitive reactance
\ 1
e amfC
where X' = resistance in ohms

and

»
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F1G. 3, LEFT: MICROWAVE TEST EQUIPMENT SETUP AT PHILIPS LABORATORY. FIG. 4, RIGHT: MICROWAVE RELAY ANTENNA AT WBT-FM

and ' = capaeily in farads

Thus, for exawmple, a .00 1-nifd. condenser
would have a capacitive reactance of 016
ol at 10,000 me.

3. The total reactance due to lumped
reactances in a microwave eirenit wonld
be of a very high order. as shown by the
formula.

X=X, - X¢
where X' = total reactance in oloms.
That is because the inductive reactance is
so extremely high. and the ecapacitive
reactance is so extremely low

+. Similarly, values of @ in microwave
circuits are of a high order. since @ is the
ratio of AC' to DC resistance. Where a @
of 10 to 100 represents a high fignre of
merit in ecircnits operated at lower fre-
quencies, microwave cirenits may have a
Q of 1.000 to 10,000, With carcful design,
the @ may be mueh higher at the upper
cnd of the microwave band.

J. At mierowave frequeneies, the skin
effect beconmies pronounced to the point
where the enrrent is earried by only the
first few millionths of 2 meter of the thick-
ness of the eonductor. A conductor with a
cross-seetion large enongh to present a
very low resistance to DC hehaves, there-
fore. as if it had a much smaller cross
section when carrying  microwave fre-
quencies. For this reason, mierowave com-
ponents are generally plated with silver or
gold.

6. Quartz crystals used in circuits at
the lower frequencies have a @ of about
2,000, Such an order of @ is much higher
than can be developed by the cirenitry,
On microwaves. a simple hollow pipe,
with both ends closed, can develop o @
many times higher than that of the crys-
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tai. Therefore, cavities make an ideal
substitute for erystals. Morcover. they
function without the need of nmmltipliea-
tion stages,

7. Since it is ineflicient and virtually
impossible to send appreciable microwave
energy over wires, a different technigue is
necessary. .\ hollow pipe or wave-guide of
rectangular cross-section is used to carry
cnergy between two points such as an
antenna and its transmitter or receiver.
I this ecase, energy travels down the
wave-guide by reflection between opposite
walls provided they are separated by a
distance in exeess of one-half a wave-
length. For example, a pipe having a wall
separation in exeess of 2 ins. will carry
energy at 8.000 e, Since

1 meter = 3987 in.,
the wavelength at 8,000 me. is .1 meter or
3.9 ins. Thus 2 ins. is greater than one-
half wavelength at 3,000 me.

8. Energy can be focused hy small re-
flectors. provided the dimensions of the
reflector are substantially greater than 1
wavelength,

9. Low-power equipment ean give the
cffect of much greater power at low fre-
quencies. provided it is coneentrated in a
heam. This is due to the fact that the use
of highly directional antennas is im-
practical at low frequencies, or long wave-
lengths. because of their physical dimen-

S1ans,

For example, a 30-in. reflector at 10
ctms. or 3.000 me. can produce a heam
about 8% wide, corresponding to an energy
concentration of $00 times. If both trans-
mitter and receiver employ sueh a re-
flector. the energy concentration or effec-
tive power gain is 4002,

Thus a .1-watt transmitter with a gain
of 160,000 times becomes, in effect, a 16-
kw. transmitter.

The principal miicrowave problem has
been that of designing vacuum tubes for
generating and amplifyving the extremely
high frequencies required. The principal
tubes which have been employed are the
magnetron. where an external magnetie
field is substituted for the gnd: the
kiystron. where cleetrons from the cath-
ode travel at different velocities to pro-
duce bunching effeets: and the disc-seal
or lighthouse tube, operating conven-
tionally but with very small inter-elee-
trode spacing and a special physical
structure  that  vednees  inter-electrode
capaeitance. Other alternatives have heen
the Barkhausen-Kurz method, where the
grid is highly positive and the plate is
shightly negative with respect to the eath-
ode. A more reeent development is the
Fonda-Freedman eleetron grouping prin-
eiple. where conventional tubes are used
to generate mierowaves by making the
transit time from ecathode to plate cor-
respond to several even or odd lhalf-
periads of oscillation. These will be dis-
cussed later. in detail. Various research
groups are constantly engaged in the de-
velopment of more effieient vacuum tube
structures to facilitate operations in the
MICrowave region.

NEXT MONTH
Chapter 2 of the Microwave HaNpBook
series will go a little more deeply into the
characteristies of frequencies from 304 to
$0.000 me.. diseussing reactance effects,
skin effeets, displacement currents, and
simulated components.

FM axp TELEVIRION



DIRECTORY OF TELEVISION STATIONS

Showing Stations on the Air, C.P’s. Granted, and Applications Filed as of Jan. 1, 1948

CCORDING to information released by
the FCC there was. on December 15, a
total of 6 licensed television broadcast sta-
tions in the United States. In addition, 11
stations were under temporary authority.
construction permits had been granted to
5+ others, and 72 applications were pend-
ing. Of those, 25 were in hearing.

In the accompanying list. the status of
each station is indicated in the last column:
L indicates license granted; TO indicates
temporary operation under special author-
ity; CP indicates construction permit
granted: A indicates application filed; and
IH indicates that the application is in
hearing.

The total list includes 64 cities in 31
states. Following the name of each ecity is
the number of stations assigned to it under
the newly proposed allocations plan in
which Channel 1 may be eliminated.

ALABAMA
BIRMINGHAM -3 CH. KW.
Birmingham Bestg Co 4 A
CALIFORNIA
BAKERSFIELD
Pearl Lemert 10 A
HOLLYWOQOD—see Los Angeles
KTLA Television Prod. Inc 5 30-15 T0
LOS ANGELES—7, including Hollywood
KECA-TV Amer Bestg Co 7 4.5-2.7 CcP
KFI-TV E. C. Anthony, Inc 9 16.1-17 CcP
KNBH Ntl. Bestg Co 4 15-8 CP
KLAC-TV Dorothy S. Thackrey 13 16-16 CcP
Don Lee 8cstg System 2 IH
OAKLAND—see San Fruncisco
W, Inc 11 A
RIVERSIDE—1
KARO Bestg Corp of Amer 1 1-1 cpP
SAN DIEGO—4
Bolboa Bestg Co 6 A
Jack Gross Bestg 8 A
SAN FRANCISCO—6
KGO-TV Amer, Bestg Co 7 5.4-2.7 (o
KWIS Assoc. Bestrs Inc 5 23.6-12.6 CP
KCPR Chronicle Publishing Co 4 CcP
Don Lee Bestg System 2 IH
S. H. Patterson 9 A
STOCKTON—1
KGDM—TV E. F. Peffer 8 19-1.8 Cp
CONNECTICUT
HARTFORD—2
Connecticut Bestg Co 10 IH
New Britoin Bestg Co 8 IH
Travelers Bestg Service 10 IH
Yankee Network 8 H
NEW HAVEN—1
WNHC-TV  Elm City Bestg Corp 6 1.8-9.6 CcP
WATERBURY —1
Empire Coil Co 12 IH
Fairfield Bestg Co 12 H
Harold Thomas 12 IH
DELAWARE
WILMINGTON—1
WDEL-TV WDEL Inc 7 1-.5 CcP
DISTRICT OF COLUMBIA
WASHINGTON—4
wOIC Bomberger Bestg Serv. 9 30-24.5 CP
WITTG A. B, DuMont Labs. Inc 5 6.25-2.5 10
WMAL-TV  Evening Stor Bestg Co 7 27.7-13.9 10
WNBW Ntl, Bestg Co 4 20.5-17 T0
FLORIDA
MIAMI—4
WTVS Southern R. & T. Equip. 4 1.6-7.9 CP
Miami Bestg Co 5 A
Isle of Dreams Bestg 5 A
Fort Industry Co 5 A
GEORGIA
ATLANTA—4
Liberty Bestg Corp 5 A
Atlonto Journol Co 8 A
Constitution Pub Co 2 A
Liberty Bestg Corp 5 A

ILLINOIS
CHICAGO—6
WENR-TV  Amer, Bestg Co 7
WBKB Balaban & Katz Corp 4
WNBY Nt Bestg Co 5
WGNA WGN, Inc 9
Sun & Times Ca 13
Columbia Bestg System 11
Johnson-Kennedy Radia 2
INDIANA
BLOOMINGTON—1
wITTY Sarkes Tarzian 10
INDIANAPOLIS—
WWH Wm. H, Block Co 3
WEFBM, Inc 6
SOUTH BEND—!
South Bend Tribune 13
IOWA
AMES—1
wOI-TvV fowa State Callege 4
KENTUCKY
LOUISVILLE—2
WHAS-TV  Courier-Journal 9
WAVE, Inc 5
LOUISIANA
NEW ORLEANS—35
WRTV Maisan Blanche Co 4
Stephens Bestg Co 6
Times Picayune 7
MARYLAND
BALTIMORE—3
WMAR A. S. Abell Ca 2
WBAL-TV  Hearst Radig, Inc 1"
WAAM Radio-Telev. of Balt. 3
MASSACHUSETTS
BOSTON--5, including Waltham
WBIL-TV W estinghouse Radio Sta. 4
WNAC-TV  Yankee Netwark, Inc 7
Boston Metro. Tele. Co 9
E. Anthony & Sons Inc 9
Columbia Bestg Sys 9
Empire Coil Co 9
Mass. Bestg Corp 9
Mathesan Radio Ca 13
New England Tele, Ca 13
N. E. Theatres, Inc 13
FALL RIVER—see New Bedfard
New England Tele. Co 8
NEW BEDFORD—1, including Fall River
E. Anthony & Sons Inc 1
WALTHAM —see Boston
WRTB Roytheon Mfg Co 2
MICHIG AN
DETROIT—4
WWI.TV Evening News Assn, 4
WTVO Fort Industry Co 2
WDLT King-Trendle Bestg Corp 7
United Detroit Theatres 5
WIJR Inc S
MINNESOTA
MINNEAPOLIS—see St. Paul
WTCN-TV  Minn. Bestg Corp 4
SAINT PAUL—S, including Minneopolis
KSTP-TV KSTP, Inc S
MISSOURI
KANSAS CITY—4
Konsos City Star 4
ST. LOUIS—35
KSD-TV Pulitzer Pub. Co S
NEW JERSEY
NEW ARK —see New York
WATV Bremer Bestg Corp 13
TRENTON
Trent Bestg Corp 1
NEW MEXICO
ALBUQUERQUE
KOB-TV Albuquerque Bestg Co 4

NEW YORK
BUFFALO—4
WBEN-TV  WBEN, Inc
Courier Express
NEW YORK—7, including N. E. New Jerse:

< N

WIL-TV Amer, Bestg Co
WOR-TV Bamberger Bestg Serv.
WCBS-TV  Columbia Bestg System
WABD A. B. DuMont Labs.

WNBT Ntl, Bestg Co
NIAGARA FALLS—See Buffolo
Empire Coil Co

@ awuNoN
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ROCHESTER—3
Stramberg-Carlson Co [
SCHENECTADY —35, including Albany and Tray
WRGBS General Electric Ca 4

NORTH CAROLINA

CHARLOTTE—3
Jeffersan Standard Bestg 3

40-21.3

23.9-19.5

21-13
18.8-9.6

18.2-9.1

15.5-5.3
30-25

27.4-14.4

10-11.2

6.5-7

14.6-7.3

OHIO
AKRON—1
A. T. Simmons 1
CINCINNATI—
WLWT Crosley Bestg Corp 4
A. B. DuMont Lobs. 2
Cincinna'i Times-Star 1
CLEVELAND—4
WXEL Empire Coil Ca 9
WNBK Nti. Bestg Ca 4
WEWS Scripps-Howard Radio,
nc 5
A. B. DuMont Labs. 2
WGAR 7
United Bestg Co 7
WWJ, tnc 2
COLUMBUS—3
WLWL Crosley Bestg Corp 3
DAYTON—-2
WLWD Crosley Bestg Corp 5
Miami Valley Bestg 13
TOLEDO—1
WITVT Fort Industry Co 13
OREGON
PORTLAND—5
KGWG Oregonian Pub. Co 6
PENNSYLVANIA
ALLENTOWN=—1, Inciudes Allentown, Bethlehem
Lehigh Valley Bestg 8
ERIE—1
Dispatch Inc 12
HARRISBURG —1
Harold O, Bishop 8
WHP, inc 8
JOHNSTOWN—1
WIAC-TV  WIJAC. Inc 13
LANCASTER—1
WGAL Inc 4
PHILADELPHIA—4
WPEN-TV  Wm, Penn Bcstg Co 10
WEFIL-TV Philadelphia Inquirer 6
WPTZ Philco Telev Bestg Corp 3
Daily News Telev Co 12
Penn. Bestg Co 12
PITTSBURGH—4
wDVvVT A. B. DuMont Labs. 3
Allegheny Bestg Corp 8
Empire Coil Co 10
WPIT, Inc 10
WWSW, Inc 10
os'mghouse Rodio Sto 6

WILKES-BARRE—2, including Scronton
Lovis G. Baitimore 1
Wyoming Volley Bestg 1
RHODE ISLAND
PROVIDENCE—1

WIAR-TV  The Outlet Co 1
Cherry & Webb Bestg 13
TENNESSEE
MEMPHIS—5
Bluff City Bestg Co 5
Memphis Pub. Co 4
TEXAS
DALLAS—3
KRLD-TV KRLD Radio Corp 4
KBTV Lacy-Potter Telev Bestg 8
Interstote Circuits, Inc 3
Texos Television 10
A. H. Belo 10
FORT WORTH—3
KCPN CARTER Publications, Inc 5
HOUSTON—4
W. Albert Lee 2
UTAH

SALT LAKE CITY—35

KDYL-TV Intermountain Bestg Corp 2
VIRGINIA

RICHMOND —4

WTVR Havens & Mortin, Inc 6

WASHINGTON

SEATTLE—4

KRSC/TV  Radio Sales Corp 6

WISCONSIN

MILWAUKEE—4

WTMJ-TV  The Journol Co 3

50-50

13.6-7 1

35-18.5

17.6-8.2

13.2-7

12.2-6.4

18.9-9.8

16.1-17
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DISCUSSION OF FM PROPAGATION TESTS

Text of a Supplementary Brief Concerning Norton-Allen Testimony before the FGC

HIS supplemental brief, like the bricf

dated October 7. 1947, and filed by me
in this proceeding, is directed to the
question specified in the Commission’s
Order of September 19, 1947, viz., as to
which category of radio service should he
assigned the band of frequencies from 44
to 30 me.

The specific purpose of this brief is to
reply to certain testimony presented at
the hearing by Edward W, Allen, Jr.,
Chief of the Technical Information See-
tion of the Commission, and Kenneth A,
Norton, formerly employed in the same
Seetion of the Commission,

This brief is concerned with an observed
and now well-demonstrated physical fact,
namely. that at distances bevond the
liorizon a phenomenon known as fading
appears, which affects the frequencies
around 100 me. muel more seriously than
it affeets the frequencies around 30 me.

Asaresult of that physical fact. various
stations on the Continental Network at
distances above 75 miles from Alpine. are
unable to receive the 92,1 me. transmis-
sions from Alpine with sufficient relia-
bility to rebroadeast them. but do receive
the Alpine signals on the 4+ 1-me. channel
with suflicient reliability and do rebroad-
cast them, Station WBCN at Schenectady
is an example. It is located some 120 miles
from Mlpine and has heen rebroadeasting
the Iow band programs from Alpine for
upwards of 5 yvears.

The same physical fact was observed by
me as carly as 1938, when 1 had experi-
mental  transmitters  operating on the
117-me. band and on the 42-me. band,
and my observations were reported to
the Commisston at the allocation hearings
in 1944 and 19435,

For the purpose of getting an accurate
comparison of the effeets of fadings on the
two bands, I have been conducting tests
at Westhampton Beach since July, 1947,
making recordings of the two Alpine
signals. one on 92,1 me. and the other
on 4+1 me. Each of the stations has
approximately 100 kw. power, which is
enough to permit highly accurate meas-
urements to be made. The two antennas
are located on the same tower and are
of the same height, so that the signals
travel over the samne path. Westhampton
Beach is 70 miles from the lpine station,
and the conditions of reception there are
ideal for checking the acenracy of the-

* Philosophy Hall, Columbia University, New York
City.

I'Text of the original brief was published in F.M and
TeLEVISsioN, Nov, 1947,
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oretical predictions, sinee there is a clear
path across Moriches Bay. uo hills of any
consequencee hetween the transmitter and
receiver, and little or no local interference.
Specially designed  ervstal-controlled  re-
ceivers are used, and the recorder arma-
tures are driven directly by current
obtained from erystal rectifiers. 1 do not
believe that the accuracy and reliability
of the apparatus used in the Westhampton
Beach tests will be questioned by anyone.

All the recordings taken during the
period from September 7 to November 3,
1947, were presented to the Commission
at the hearing. They show that for ap-
proximately 30% of the days in that
period the signals on 92,1 me. suffered
severely from fading. whereas the 44.1-me.
signals were not substantially affected by
fading.

Mr. Allen’s Curves * \gainst this background
of observation and tests, Mr. Allen has
prepared 6 charts designed to show that
the physical fact so observed and demon-
strated does not actually exist. At the
hearing. Mr. Allen presented a report
dated  November 18, 1947,  entitled
“Preliminary . Report on East Coast
Tropospheric  and  Sporadie & Field
Intensity  Measurements on 47.1 and
106.5 Me" (Exhibit 52). The charts,
which are contained in the report. are
designed to show the relative performance
of low and high hand signals (7.1 me.
and 106.5 me.) at distances of 43, 68 and
185 miles from the transmitters — the
important distance. for present purposes,
being the intermediate distanee of 68
miles.

These charts present graphically Mr.
Allen’s conclusions, which are  direetly
opposite to the conclusions arrived at in
the Westhampton Beach tests and cor-
roborated by other observations made
at many points. Specifically. they purport
to show that at Sonthampton, Pa.. where
signals on 47.1 me. and 106 me. were
received from 2 stations located in New
York on top of the same building. at a
distance 68 miles, the transmission on
106 me. was very much better than on
47.1 me.: that, in fact, the tield strength
which was exeeeded for 99% of the time
on the high band was 819 times the field
strength so exceeded on the low band.

The shortest and perhaps the most
satisfactory answer to a series of curves
purporting  to demonstrate that an
observed physical fact does not exist is
the answer that would be given to a simi-
lar demonstration that the carth was flat.

By whatever means the conclusions may
have been avrived at. and whatever errors
may have heen involved, the inescapable
fact is that the conclusion is wrong,

Mr. Allen did not present to the Com-

mission the underlying recordings on
which his analysis was based. but those 1
have now examined pursuant to permis-
sion given to me at the hearing (T'r. 774),
and it is my conclusion that there were
fudamental errors in both the tests made
and the methods of analysis that Mr.
Allen applied to them.
Failure to Measure Transmitter Power * Mr.
Allen was comparing stations with widely
different amounts of power — the 47.1-me.
trausmitter having an assumed power of
10 kw. and the 106.5-me. transmitter an
assumed power of 725 watts? It was
necessary for him. therefore. to convert
lis results into a common denontinator,
e, field strength per kilowatt. Iis com-
parison would necessarily be affected by
any variation of the radiated transmitter
power from the assumed power. Henece
the first requirement in any such test is
to get an accurate cheek on the radiated
power of cach transmitter by making
ficld strength measurements at a suitable
location within line of sight. That Mr.
Allen failed to do; and for this reason
alone his results are unreliable.

The first explanation that would occur
to anyone who inquired why the Com-
mission’s tests showed results so widely
different from the practical experience of
broadeasters and listeners is that the
effective transmitter power on the low
band was nothing like the 10 kw. that
Mr. Allen assumed it was: and that con-
clusion is strongly supported by Fig. 5 of
the Allen Report (Ixhibit 52). which com-
pares actual and theoretical field intensi-
ties at the various points of reception.
There it is shown that at Princeton, 45
miles from the transmitter, the highband
signal was approximately equal to the
theoretical field  strength  (as per the
Norton Curves), while for the low band
signal there was a wide diserepaney — an
actual figure of only 22 for the median
ficld as compared with a theoretical
figure of 36.

In other words. the actual field intensi-
ties of the low band station, measured at
Princeton, fell 60¢, short of those called
for by the Norton Curves.

2 From October 10, to the end of the Southampton
testa on November 20, the transmitter was equipped
with a radar antenna, and for that period it may be
assumed that the effective power was above 50 kw.
(Fxh. 52, p. 1 of Preliminary Report).
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In all the coutroversy about the Norton
Curves, no one has disputed that they
are fairly reliable for distances up to 40
or 50 miles over smooth carth. A dis-
crepancey of 607 at Princeton. therefore,
should have alerted Mr. Allen to the fact
that something was radically wrong?; and
the first thing that should have ocenrred
to him was that he should cheek the
effective transmitter power on the low
band. But that he did not do: and in his
report (on p. 3) he calmly disposes of the
G0 diserepaney in his observations by
the simple statement that: " It is observed
i Fig. 5 that the median field on 106.5
me. at Prineeton is nearly equal to the the-
oretical ficld. while the 47.1-me. field s
below [sie] the theoretical field at this
distance.” If Mr. Allen had said 600
below.”™ it wonld have been disclosed on
the face of the report that the low baned
station was giving him only 404, of the
performance that so firm a believer in the
Norton Curves should have expected.

At the hearing (Tr. 766-67) Mr. Allen
reaflirmed his carlier statement that: ™1
know of no case where, when all the
factors are taken into account. you cannot
reconcile your measured result with what
is  predicted by using Mr. Norton's
theoretical calculated methods of esti-
mating distance ranges.” The difficulty
in this partienlar instance was not only
that Mr. Allen did not take ““all the
factors . . . mto account,” but that he
failed to verify the most important factor
of all. namely. the power of the transmit-
ters.

He did ake inquiry 2 months after the
Sonthampton had  been  discon-
tinued. as shown by a letter of January
15, 1947, from Slowie to Poppole. That
letter, which makes elear that up to that
time the Commission had  very  little
information — even  from  the  station
which was doing the broadeasting — as

tests

to the power or probable power or either
transmitter, reads in part:

“The Commission’s records indicate
that station WBAM lias heen operating
with a power of 10 kw. on 47.1 me., and
with either 0.8 or 1.0 kw. power on 106.5
me. It is not clear whether these values
of power represent estimates of radiated
power, or whether the values inclnde
losses in the transmission lines,

“Any information you are able to fur-

3 A prior report of simultancous field strength re-
cordings on 46.7, 83.75 and 107 mc., made in 1945
by Carlson of RCA Laboratories and furnished to the
Commissgion, had showed a close correlation between
the measured norial and theoretical field strengths on
46.7 and 83.75 me, at Princeton for transmissions
received from New York City stations 45 miles dis-
tant. RCA Laboratories T'echnical Report PTR-31,
November 9, 1945, Carlson, who also made the reeord-
ings at Princeton for the Commission on 47.1 and
106.5 me., realized that something was wrong and
wrote the Commission on August 15, 1946, as follows:

... We are somewhat conecerned about the
accuracy of our ficld strength measurements here
at Prineeton. Ioes Mr. . W, Allen intend to make
a field strength measurement on 700 me. at Princeton
as was planned last spring? 1f this is to be done it
would also be desirable to bring along equipment for
measuring the ficld strength on 47.1 and 106,5 me,"”
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nish regarding the following items will be
helpful in the analysis of recorder charts
made at Sonthampton and Laurel:

(1) Effective radiated power on 47.1
me.

“(2) Effective radiated power on 106.5
me.

c3) If 1065 me. transmitted power
was increased, date change was made.

T (4) Estimated or measured gain of
adar antenna installation over  the
horizontal dipole previously used.”

Poppole’s answer gave varions figures
(including the manufacturer’s estimate of
transmitter efficiency as 60%) which, if
correet.t would resnlt in a computation of
transmitter power for the low band at
about 10 kw. For the high band trans-
mitter, however, during the period when
it had a radar antenna. the reply ad-
mitted that “unfortunately™ no proper
determination of the radiated power of
the transmitter had heen made.

Sinee there is no way at this late date of
checking what the transmitter power was
at various times during the test, and
therefore no way of determining how
mnch of an error entered into the mnder-
Iving recordings. those recordings cannot
serve any useful purpose.

Use of Two Methods of Analysis * ‘Tl record-
ings taken at Sounthampton, Pa., were
analyzed by Mr, Allen by two ditferent
methods, explained in his report at page
S0 (a) by determining the number of
minutes in cach hour during which the
arions levels of  field  intensity  were
exceeded.” and (h) “hy taking hourly
median values.” fe.. by determining for
cach hour the field intensity that was
exceeded during 30% of the hour,

The instantancons or minute-by-minute
method of analysis. if properly used. gives
a gowl representation of the effects of
fading. It shows the percentage of the
time during which the signal intensity
arions  levels — some  high
and
some low points. Jt therefore shows where
the signal intensity dropped off to levels
at which serviee would be unsatisfactory,

The honrly median value, however, has

exceeded
point, some intermediate  points

no significance in an analysis designed
to show the effects of fading. All that it
presents is a kind of average of the high
and low points. Tt does not help the radio
histener, if over an hour. the signal be-
comes inandible 15 or 20 times. to be told
that the honrly median was well above the
level required for good reception, The
peak signals offset the drop-outs on Mr.
Allen’s charts, but cannot offset them in
the radio set or in the cars of the listener.
The drop-outs are there and the signal
is no good. Thus. in a study intended to
present the effeets of fading. the hourly
median is an absurdity. It is as if one who

4 The “'echnical Information Seetion neither had
then nor has now any information by which it could
determine whether the figures were correet,
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is asked to determine the number of days
of freezing in a year should present his
observations in the form of a graph
showing average monthly temperatures.
In cither case the low points — which are
the significant facts to be brought out —
are concealed.

This point was made during the cross-
examination of Mr. Allen, when I showed
him a recording made at Westhampton
Beach on October 4, when there was a
considerable varviation in signal strength
on the high band and the signal dropped
to a small fraction of its value at frequent
intervals. I pointed ont to Mr. Allen that
from the standpoint of the radio listener
the signal represented on the chart was a
bad signal: but that on the basis of the
hourly median value it was an exeellent
sgnal. sinee for 304, of the time the
strength of the signal was well above that
required for good reception. Mr. Allen
agreed with me. and his admission com-
pletely refutes the statement in his report,
page 5. that " Comparisons were made in
several instances with distribution curves

for instantancous values, and the differ-
cnee between the two types of eurves are
not significant.”

Of course. when the signal is not fluctu-
ating  widely  the analysis by hourly
median valnes and the analysis by minute-
by-minute values may give the same or
stmilar results; and doubtless. there were
many “instances ™" during the tests where
that was the case. But those are not the
“instances™ that are significant to the
problem at hand. The significant instances
are those where the two methods of analy-
sis do not give the same result — the days
when the signal is fluctuating widely and
there are many drop-outs. On those days,
the median vahie between the highest and
lowest signal strengths is of no importance
whatever,

Application of the Two Methods * I'he minute-
by-minute method  of analysis. then.
discloses the presence of drop-outs cansed
by fading. while the hourly  median
method averages out the fades with the
peaks and conceals the presence of the
drop-outs. The latter method. therefore.
should not have been used at all in Mr,
Milen's znalysis. It was not used in his
stutdies of the recordings made at the
other 3 points of reception — Princeton.
N. d.. Laurel, Md.. and Powder Springs,
Ga. It is diffienlt to understand why it
was used i analyzing the Southampton
recordings.

But worse than the mere use of the
method was the manner in which it was
the comparison

used, so as to distort
hetween the two bands.

The concluding text of the Armstrong brief
will be published next month.

5 Allen’s testimony indicates that the comparisons
were not mnade anywhere except at Princeton (Tr.
763). The distance from the transmitter to Princeton
being only 45 miles, a wide difference between the two
tvpes of curves would not be expeeted at that point.
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Items and comments, personal and other-
wise, about manufacturing, broadcasting,
communications, and television activities

SPOT NEWS NOTES

Wayne Coy: Appointed FCC Chairman by
President Truman on December 26.
Chairman Coy was born on November
23, 1903, in Shelby County, Ind. Follow-
ing an early newspaper carcer, he held
several important Government posts from
1933 to 1944. Since then, he has operated
the Washington Post’s local independent
station WINX. Thus, he is the first
expericneed broadeaster appointed to the
FCC. As of January 1, the Commissioners
are: Democrats, Chairman Coy, Indiana;:
Walker, Oklahoma: and Durr, Alabama;
Republicans, Hyde. Idaho; Jones, Ohio;
and  Sterling of Maine; Independent,
Webster, D. C. Chairman Coy’s term will
end June 30, 1951,

George E. Sterling: Appointed by President
Truman on December 26 to fill the va-
caney resulting from the resignation of
FCC Commissioner Jett. Commissioner
Sterling. born in Maine in 1894, has been
in government service since 1923, After
his appointment as Chief of the National
Defense Operations Section of the FCC
Field Division. he rose rapidly to his
present post. Previously, he was FCC
Chief Engineer, succeeding George P.
Adair, who resigned last May. llis term
expires June 30, 1950,

E. K. Jett: After 37 vears in Government
radio service, resigned his commissioner-
ship in the FCC as of December 81, to be-
come vice president and director of radio
for Baltimore Sunpapers. He will head the
operation of WMAR-TV, and FM and
AM stations for which grants have been
issued. In accepting Commissioner Jett's
resignation, President Truman com-
mended lim highly for his past work,
coneluding: ** You carry with you. as you
return to private life. my best wishes for
your success.”

Looking Ahead: Many strange decisions and
puzzling actions have come from the
FCC. In retrospect, the record shows a
net balance of constructive serviee, but it
carries many red ink entries of decisions
and conduct by its members that do not
represent the service of public interest,
convenicnce, and necessity. We are sorry
to sce Mr. Jett leave the Commission.
Even when we disagreed with his opinions,
we never questioned his sincerity and his
practical point of view. We are not as
well acquainted with Chairman Coy. but
we are glad to see a business excecutive in
the Chairman’s post, rather than an out-
and-out lawyer such as Mr. Fly, or a po-
litical opportunist such as Mr. Porter.
As for Commissioner Sterling. we welcome
him as a fellow New Englander who, we
believe, will prove an able successor to
Mr. Jett.
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WBEN-TV: Buffalo station cxpeets to start
regular television broadcasting on April
Ist. J. Woodrow Magnuson will be in
charge as television supervisor. Studios
are under construction at Hotel Statler.

Facsimile Installation: First G.E.-built Hogan
facsimile equipment is being installed by
the Miami Herald. Regular facsimile
schedule will be transmitted over WQAM-
FM. (See FM & TV, Apr. 1947 for details
of initial tests.)

Lancaster, Pa.: RCA will spend over $1,000,-
000 to build and equip a +0,000-sq. ft.
addition to their Lancaster tube factory,
where 1,600 are now cmployed. New
building will be devoted to cathode-ray
tube production.

WGHF: Finch station in New York City is
off the air temporarily while new equip-
ment is being installed to bring the sta-
tion up to authorized power. Full schedule
will be resumed early in January. This
station has been doing an excellent job of
live-talent  broadcasting, with notable
dramatie presentations and well-balanced
musical programs.

TBA Officers: J. R. Poppele has been re-
elected president of Television Broad-
casters Association, and John F. Royal
was clected vice president. Also reelected
were  secrctarv-treasurer  Will - Baltin,
assistant  sccretary-treasurer Paul Rai-
bourn, and directors Dr. Allen B. Du-
Mont, Curtis W. Mason. and F. J.
Bingley.

Requiem: Frequency Modulation Business
has ceased publication, and the company
has been liquidated. We are sorry to hear
of the passing of this magazine only 18
months after it started. The publishers’
practice of shortening the name to FM
Journal cansed mucl confusion with F.M
ANp TeLeEvisiox  which, when it was
established in 1940, was called FM
Macazing, At least we are glad to have
that confusion ended because many readers
and even our own staff still call this pub-
lication F'M Magazine.

New Address: Antenna & Tower Equipment
Company, handling the erection of Win-
charger towers and Andrews antenna
equipment, has moved from Albany,
N.Y.. to 300 Cove Road, Stamford, Conn.

Audio Quality on FM: We've heard it said
that, as soon as several FM stations get
on the air in any area, those with inferior
audio equipment are not going to hold
listeners. There’s no question about that.
Now that we can hear 10 to 12 F)M sta-
tions at Great Barrington, we’ve weeded

out those whose audio quality is sub-
standard, and we just skip past them on
the dial!

Rehearing: FC(’s decision on New York
City FM grants has been set aside be-
cause two Commissioners who voted were
not sitting at the oral argument. No
reference was made to then-Chairman
Denny’s preparations, at that time, to
join NBC. So the largest city in the U.S.\,
is still without its quota of FM service.
And another mark is chalked up against
the Commission for prejudging a situation
on the basis of star-chamber idiology,
rather than on the facts of the case.

Max F. Baleom: RM.\ president, discussing
1948 set production: “The outlook for
the radio industry is most encouraging.
Television and FM broadeasting are in-
jecting new blood into the industry.”

Rochester: Stromberg-Carlson plans for
erecting a television station are tempor-
arily stymied by opposition of residents
in the Pinnacle HhH]l section which, un-
fortunately, is the ideal location for a TV
antenna. S-C will now undertake persua-
sion, building their campaign around a
report being prepared for the City
administration by an expert from Univer-
sity of Rochester.

H. William Koster: Former program director
at APRO Providence, and manager of
WAAB Worcester, has been engaged as
manager of the new FM station WDJB,
under construetion by the Providence
(R. 1) Journal Bulletin. WPJB will have
20kw. on 105.1 me.

FM Station Score: There are now 376 FM
broadcast stations on the air, 634 con-
struction permits and conditional grants
issued, and 117 applications pending:
total 1,127.

Research Center: First building of Sylvania’s
rescarch center will be started carly next
spring at Bayside, Long Island. Contract
has been let for 2-story brick structure of
38,000 sq. ft. Campus-type project will
eventually cover 28 acres of 57-acre plot
facing the Sound, and 5 laboratories now
occupying temporary quarters will be
moved to this location. The first building.
to house Sylvania’s physies laboratory,
will cost nearly $1,000,000 when fully
equipped.

Bernard G. Pefer: Assistant State’s Attorney
for Baltimore has resigned to become
manager of WMCP, the first exclusively
FM station in Baltimore, Md. WMCP
will go on the air in February with 20kw.
at 94.7 me.
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1: SPECTRORADIOMETER TESTS LUMINOUS MATERIALS FOR CATHODE-RAY TUBES 2: GLASS CURTAIN ADJUSTS STUDIO ACOUSTICS

NEWS PICTURES

The Speetroradiometer shown here is
]l a new instrument used at RCA's
Lancaster plant o analyze test samples of
himinescent materials for ecoating cathode-
ray tube screens. Operating the mstiu-
ment is Austin E. Hardy, head of the
physical testing laboratory, and designer
of the Spectroradiometer.

At FM station WCLT Newark. Oho,
2l the main studio is equipped with an
adjustable acoustic curtain. by means of
which the acoustical dimensions of the

3: TBA AWARD TO DR. FRANK BACK. 4: M.B.S. INVESTIGATES SOLAR RADIO NOISE 5: F.M. FLYNN AND CLIFF DENTON PLAN FOR TV

January 1948

room can he controlled to suit the number
and type of musical instroments and the
number of people taking part in any pro-
gram. The curtain is woven of non-com-
bustible Fiber glassyarn. backed by an
absorbing blanket of extremely fine glass
fibres.

Dr. Frank G. Back. right. of Jerry
3| Fairbanks 'roductions, received the
THBA'S highest award on December 10, in
recognition for his work in developing the
Zoomar lens for television cameras. Paul
Raibourn made the presentation.

4 National Bureau of Standards has set
1 up two of these giant radar mirrors to
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World Radio History

observe and analyze radio noise generated
by the sun. The plan is to correlate solar
noise with other solar. interstellar, and
terrestrial phenomena. Radar reflectors
will follow the sun continuously .

F. M. Flynn. seated. president and
5l general manager of the New York
Daily News, plans to have WLTYV on the
air late this spring. Original plan was to
install FM and television equipment at
the same time. Now. with their FM
application still ‘n hearing. the News will
go ahead with the TV permit already
granted. Standing, right. is Ciif Denton.
chief engineer in charge of all News vadio
facilities. and Howard Mandernach,
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ABOVE:

RADIO, SUPPLIED THE WATER

BELOW: THE WIND SPREAD THE FIRES UNTIL
WE WERE FIGHTING ALONG LINES MANY
TYPICAL CONDITIONS ARE
IN THIS AIRPLANE VIEW OF THE

MILES WIDE.
SHOWN
MT. SUNAPEE AREA

\

MUCH OF THE FIRE-FIGHTING WAS
DONE BY MEN EQUIPPED WITH GAS MASKS
AND WATER TANKS CARRIED ON THEIR BACKS.
GASOLINE AND OIL TRUCKS, DISPATCHED BY

.z

> .

OW EM FOUGHT FOREST FIRES

Report on Experiences During Forest Fires in New Hampshire
BY LIEUT. BASIL CUTTING*

IS series of forest fires that broke out

during the extremely dry period last
October, burning thousands of acres in
New Hampshire, Maine, and Massaechu
setts, gave us our first experience in
handling large arca conflagrations with
the aid of radio communications.

This was not a matter of fighting one
big fire, but a great mimber of separate
fires, all starting at about the same time.
Fortunately, the New Hampshire State
Police has a well-organized communica
tions system! closely coisrdinated  with
the municipal police and the Fish and
Game Department. Thus our State Police
headguarters at Concord was prepared to
act as a central point for elearing all fire
message traflic. In addition. we supplied
the broadeast stations with information
on the locations and spread of the fires, to
serve as warnings to the public.

As soon as the situation developed to
emergeney proportions, the Yankee Net-
work station WKXIL.. Concord. furnished
a +-place plane in which we quickly in-
stalled a modified cruiser transmitter, so
that we could flv over the fire areas, ap-

praise the conditions acceurately and give
*Chief Radio Eagineer, Department of State
Police, Coacord, N. H,
18ee " N, H. State Police System” by Lieut. Basil
Cutting, FM aND TELEvVISION, Jan. 1945 and " Dual
Diversity Transmission ‘on 75 Me."” by lLieut, Basil
Cutting, MM AND TELEVISION, Feb, 1947,
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a prompt report, That was on Wednesday,
Octoher 22, Norm Bailey of WKXL
handled the microphone. Keith Rand was
pilot, and the writer directed the flight
operation. On the ground, WKXIL chief
engineer Norman Partridge and ‘Trooper
Bellerose set up a Brush recorder so that a
transeription of our report could  he
broadeast.

In a period of 2 hours, we spotted 14
separate forest fires. At 65 miles, where
we were farthest from State Police head-
guarters, our mohile transmitter on 37,38
me. still delivered ample signals for re-
cording. The transeriptions were broad-
cast over WKXL, and repeated later over
all Yankee Network AM and M stations,

Meceanwhile, our observations from the
air snpplied information for setting up
fire-fighting activities on the ground. As
the sitnation grew worse, Governor Dale
was notified. e immediately c¢losed all
woodland to hunters and campers.

By the end of the afternoon, tratfic to
cruiser cars and municipal police depart-
ments increased to an average of a mes-
sage a minute. We dispatched cars from
the State Police and Fish and Game
Department to eritical points where they
could maintain contact with the forest
fire wardens.

In New Hampshire, Fish and Game
Department cars use the State Police fre-

quencies (AM out and FM back) and
operate with our main station WRIT,
This cmergeney  certainly proved the
wisdom of having hoth law enforcement
agencies cobrdinated in one radio system.

On Thursday. the 23rd. the wind in-
creased to a veloeity of 25 to 35 miles per
hour, and the fires were spreading rapidly.
All eruisers not in fire areas were put on
24-hour duty. Messages were comdng in
fast and furiously from all parts of the
State. over distances up to 70 miles. Con-
stdering that a range of mountains runs
the length of New Hampshire this was a
real test of our FM talk-back system.
Privately. the writer congratulated him-
self for the efficieney of our maintenance
work on the mobile units, for cars at fixed
points had no periods of erumsing to re-
charge their batteries!

Fire outside Rochester threatened that
town on Friday. In the meantime, 150 oil
and gasoline trucks in the State had been
maobilized for water-carrying serviee. By
radio, we contacted 65 of these trucks,
and rushed them into the Rochester area
with a police escort. They supplied water
to portable pumpers where hose conld not
be run from water holes or hydrants,

Perhaps the best way to give a picture
of the services performedd by wur radio
system is to quote some of the messages:

No0.26to WRIT: send us 3 more tank-
ers fast.

No. 20 to WRIT: 2,000 ft. of hosc
needed at East Rochester.

No. 25 to WRPT: want all the men you
can send to Farmington.

No. 207 to WRPT: more portable
pumpers needed at the Tom More farm.

No. 5+ to WRDPT: move 2 more bull-
dozers this way on route No. 235,

(CONCLUDED ON PAGE 34)
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BLOCK DIAGRAM OF A TYPICAL SET SHOWING THE NORMAL PATTERNS AT VARIOUS
POINTS

FASTER TV TROUBLE-SHOOTING

How the Oscilloscope Speeds

the Work of Locating Trouble

BY WALTER H. BUCHSBAUM*

OW that television receivers are heing

sold in appreciable quantities, radio
serviee men must meet a new challenge to
thetr skill and knowledge of tronble-shoot
ing. This calls for meeting a host of new
problems. The  time  honored
methods, such as signal tracing or signal
mjection, have only very limited appliea
tions in the television field.

The first reguirement is a knowledge of
the basic funetions of the various circuits
in a television receiver. But onee this is
learned. a definite and sure method of

serviee

procedure is necessary.

0ld Methods Inadequate » Checking tabes is
not such a good approach hecause of the
time it takes to cheek the 20 to 30 tubes of
a modern television set. Voltage measure-
ments are always useful, but onee it s
established that all DC voltages are cor
reet, the nsefulness of this is also ex
hansted.

Signal tracing, of course, is a very posi-
tive and certain method, but for television
we have to modify it a little, sineé a loud-
speaker cannot give us a clear picture of
the complex television signal, That s
why the oscilloscope is such a well suited
—*mim: Department, Garod Radio Corp.,
70 Washington 8t., Brooklyn I, N, Y,

January 1948

instrument for televison work. It permits
us to observe the actual waveform, see
exactly what goes on the grid of a certain
tube, and then what appears on the plate.
It is the most practical test instrament
for cheeking all cirenits containing non
sinusoidal waves and signals of different
shapes and frequencies.

Oscilloscope Is a Visual Aide * I'li ideal oscil
loscope for television work would have a
vertical pnt amplifier with a response
flat to ke, a Z-axis, and a screen large
enough to observe large and very small
waves at the same setting of the vertical
gain control, For service work, however,
this 1s not at all necessary, and almost any
scope with a sweep frequeney up to 15
ke, and a vertical input amplifier flat to
100 ke, will do. .\ third or Z axis is nice to
have, but not essential, Many servicemen
already have “scopes which they used
occasionally for their radio work, and
most of these will also he usable for tele
vision trouble-shooting. 1t is very im
portant to be thoroughly familiar with
the “scope, and to know allits possibilities,

Measuring Peak Voltage » Ior instance, do
you know an casy way of measuring peak
voltages with the oscilloscope? Well, here

formerly FM, and FM Rapio-ELEcTRONICS

it is. Put your vertical input lead on a 6.5-
volt AC filament source. such as is used in
all television sets, You will see a 60-evele
sine wave on the tube, Next, adjust yvour
horizontal gain econtrol to have only a
vertical line on the sereen, If you have a
raster over the face of the “scope, adjust
vour vertical gain so that the line covers
18 small vertical squares. If you have no
raster, mark the face of the cathode ray
tube with a grease peneil approximately.
You are now measuring a peak voltage of
18 volts. We know that 6.8 volts RMS
gives roughly 18 volts peak-to-peak. and
if you now want to measure the peak
voltage of any kimd of signal, just put
your vertical “scope lead on the point in
question and eount the number of squares
covered vertically. The number of squares
will correspond exactly to the number of
peak volts of the signal in question, Onee
the raster is ealibrated, all sorts of voltage
waves can be measured as long as the
vertical gain control is not moved. Many
oscilloscopes have a vertical range control,
usnally  marked X100, X10, X1, By
making the calibration with the range set
at X1, it is possible to read accurately
not only from 0 to 18 volts or so, but up
to 1800 volts, depending on the setting
of the range control, if the vertical gain
control is not disturbed,

Checking Frequency * Another good nse for
the “seope is to check fiequences. 11 for
istance. yvou are trying to determine
whether the horizontal sweep control in
the television set really changes the sweep
frequencies over a sufliciently wide range,
set the sweep frequeney of the “scope to
approximately put the
vertical input lead on a point in the tele-
vision set where you can get the horizontal
sawtooth signal, as in Fig. 1. and try to
get it to stand still on the sereen by work-
ing the horizontal hold control in the
television set. Then change the setting
of the frequency on the “scope a little, and
try to synchronize the frequencies,

This will give vou a rough cheek
whether the horizontal hold control of the
set 1s functioning properly. For an exacet
cheek, an andio signal generator is re-
quired, and the principle of Lissajon’s
fignres nsed,

15.750  eveles,

Probe and Lead * Most oscilloscopes come
with a probe of some sort. usnally one
containing a series resistor and condenser.
If this probe 1s not available, it is casy to
make one up. For most purposes. it is
suflicient to conneet a .1-mfd. condenser
and a l-megohm resistor in series with
the vertical output lead. and cover this
combination with tape. The condenser is
just a blocking condenser to keep DC off
the grid of the amplifier tube. in case no
blocking eondenser is provided internally.
The T-megohm resistor serves to limit
any surges, and also minimizes the load-
ing effect of the “scope.
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Assembling the sections into one unit

Gy Fots... as

RCA's super-gain

IRTUALLY NOTHING TO IT . . . putting up a

Pylon. Because the standard Pylon weighs so little
... is completely self-supporting . . . is erected as a single
unit, whether you choose one section or four.

Plenty of other installation features, too.

You assemble this antenna and make all inter-connections
on the ground. And “in the air”” you make only one connec-
tion—this to the transmission line. Compare transmission
line simplicity like that with the multiplicity of connections
required by ordinary antennas.

No adjusting or tuning is required, either, in the field or
at the factory.

Here is the FM radiator that can be safely mounted . . .
almost anywhere. No protruding elements to brace. No
appendages of any kind to fall. Icing problems, negligible
. . . because transmission lines are /uside the polyethelene-
covered slot of the antenna cylinder.

Overlook none of the advantages of the Pylon when you
choose the radiator for your FM station. It is simpler in
design, easier to install . . . gives you more signal gain.

‘“Photos, courtesy of WJIPG-FM, Green Bay, Wis.”

@

Ready to hoist

There’s an RCA Pylon for
Every FM Broadcast Station Need

STANDARD PYLON. This antenna is designed to
meet the requirements of all FM stations . . . handles
up to 50 KW of power. The Standard combines
maximum strength and rigidity with minimum weight.

HEAVY-DUTY PYLON. Designed for use with the
RCA Television Super Turnstile, this is the only FM
antenna capable of supporting a television antenna.
The Heavy-Duty Pylon is built for locations where
winds of hurricane force prevail. It is designed to
withstand wind velocities of more than 160 mph
when used for FM service alone.

LOW-POWER PYLON. Here is the ideal low-cost
antenna for interim operation and stand-by service.
It has the same high gain as the other two models but
is available only as a single-section antenna. It han-
dles up to 3 KW of power.

BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN,.N.J.

In Canada: RCA VICTOR Company Limited, Monirea!

-



the FM PYLON

Installed

s

DATA FOR RCA PYLON ANTENNAS
STANDARD PYLONS

Nominol Overoll .
'
Tr:'pe Power Sections Height “:rl;zh)
o Goin (ft.) '
BF-11A/B 1.5 1 13.5 350
BF-12A/B 3.0 2 27 700
BF-14A/B 6.0 4 54 2000
BF-]BA/B 12.0 8 108 12497
HEAVY-DUTY PYLONS
BF-12E/F 3.0 2 27 4322
BF-14C/D 6.0 4 54 10497
LOW-POWER PYLONS
BF-21A/B l 1.5 l 1 [ 13.9 l 376

The RCA Pylon Antenna

y
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FIG. 1, LEFT: OSCILLOSCOPE PATTERN OF A SAWTOOTH WAVE PRODUCED BY THE SWEEP FREQUENCY UNDER NORMAL OPERATING
CONDITIONS. FIG. 2, RIGHT: CHANGING THE PROBE FROM GRID TO PLATE REVERSES THE PATTERN ON THE TUBE

With this type of probe, connections
an be made safely to all exeept the high
voltage points in the television receiver.
When working in the REF or IF seetion it
is advisable to use a shielded lead and to
ground the shield on the “seope as well as
at a point on the television chassis pref-
crably near the hot point bheing ohserved.
The points where conneetions are nsually
made are the grid and plate pins of the
various tubes. For this purpose either a
clip of some kind or a hook may he used.
It is good practice to maxe one good
ground connection and then move only
the hot lead.

Before trying to analyze any waveform,
it must always be kept in mind that the
‘scope shows only voltage and not current
waves, unless it is connected across a pure
resistance, when voltage and enrrent are
in phase. Peak current must then he
caleulated by Olun's Law.

Trouble-Shooting » 'I'he  first steps to be
taken when trouble-shooting a television
receiver is to observe the symptoms and
to get a rough idea in which seetion the
defecet might be located. Eliminating the
obvions power supply failures, look to the
picture tube for some indieation.

If only a vertical line appears, the
trouble is most likely in the horizontal

sweep section, .\ horizontal line, on the
other hand, points to the vertical sweep
section. .\ good raster but no picture
might indicate trouble in the video ampli.
fier. IF. or RE stages. Or, if the sound
signal can be tuned in but no picture can
be seen. that would limit the area under
suspicion to the video and IF stages. And
that is the point when vou start to use
the oscilloscope for tracing.

Sweep Circuits * Assuming that cither of
the sweep cireuits does not function prop-
erly. set the “scope sweep frequency to
cither 60 exeles or 15,750 eveles, depend-
ing on the frequeney of the circuit under
observation. Next, put the vertical out-
put lead. with the probe mentioned pre-
viously. on the plate pin of the last sweep
amplifer tube. If yon see no sawtooth
wave there, as Fig. 1, move to the grid of
that tube. If you still do not get the ex-
pected pattern on the “scope, continue
to cheek preceding grids and plates.

Finally. you come to the oscillator,
which will be either of the blocking type
or a muoltivibrator. If the “scope shows no
output there. you can be sure that the
trouble is in that circuit, and voltage and
resistance analysis will quickly locate the
defective part.,

In tracing a voltage wave through a

cirenit, it should always be remembered
that an ampliticr will invert the wave
shape. For instanee if you sce a pattern
as in Fig. 1 from the grid of an amplifier,
you should get the upside down picture,
Fig. 2. at the following plate.

Raster but No Picture * If the television
sereen shows a raster, but is unable to
hold the picture. you must assume a
defeet in the synchronizing circuits, If
the picture moves up or down, the vertical
or GO-cxele syne pulse may be nissing.
Otherwise, vou would eheck on the hori-
zontal or 15.750-cyele pulse. These pulses
should appear on the grid of the multivi-
brator or blocking oscillator as shown in
Fig. 3 or 4. Traced back through the
syne amplifiers. tney will be inverted
between grid and plate.

Should the inversion he missing, chances
are that particular tube is not operating
properly and. again, a voltage eheck or
new tube will take care of this trouble.

It is also possible, by calibrating the
seope as shown previously, to measure
the gain of cach stage quite acenrately,
After working with the “scope for a while,
it will become very easy to visualize just
what takes place in cach eircuit and what
must be defeetive to produce the particn-
lar trouble.

FIG. 3, LEFT: PATTERN OF THE SYNCHRONIZING PULSES GENERATED AT THE GRID OF THE MULTIVIBRATOR OR BLOCKING CON-
DENSER. SUCH PULSES MAINTAIN THE VERTICAL AND HORIZONTAL PICTURE SYNCHRONIZATION. FIG. 4, RIGHT: INVERSION AT PLATE
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Especially when dealing with difficult
circuits, such as the automatie frequency
control systems used to keep the hori-
zontal sweep in synchronism, the ‘scope is
often the only way trouble can be spotted.
For instance. most automatie frequency
control systems are based on a prineiple
using a {eedback sawtooth voltage which
is ehanged into a square wave by an R-C
network. H one of the condensers is open,
the change will not take place, and al-
though the feedback signal is still applied
to the frequencey diseriminator. it does not
have the proper shape. Thus the automatic
frequency control will not work or will be
only partially effective. Signal tracing
these cirenits with the “scope will show
up such a defeet quickly.

When a raster. but no picture appears,
although the sound can be heard. then
the trouble must be in the video ampli-
fier or IF sections. Putting the probe on
the grid of the cathode ray tube, you will
probably find no signal. It is best to trace

indicates oscillation or a transient, and
will probably be visible also on the tele-
vision picture. Naturally the picture sig-
nal can only stand still when a fixed pat-
tern is being transmitted.

It is also possible, by use of the “scope.
to cheek the action of the DC restorer.
To obtain the proper television picture,
it is necessary that the signal going on the
grid of the cathode ray tube have a DC
component, and that all pedestals or
pips be lined up as in Fig. 6. Since a
coupling condenser always blocks off the
DC component, a diode is frequently used
to reinsert the proper DC level. If the
“scope pattern. with the lead on the pice-
ture grid of the cathode ray tube. does
not show straight lines as in Fig. 6. then
DC restoration is not taking place. A
voltmeter or ohmmeter cheek will usually
be enough to locate the defeetive com-
ponent.

Hum Detection * Another application for

the second anode, Those oscillators usually
operate at about 200 ke, They are well
shielded and  thoroughly decoupled  to
prevent any RF from interfering, but if
the decoupling condensers open up. or
chokes short. RF interference may be-
come really objectionable.

It will show up as a net-like pattern
moving back and forth over the regular
television picture. Putting  the ’scope
lead on the B supply. vou can easily see
if any RF is present that might be
coupled into the video section. If the B
supply appears clean, try the filament
voltage. Next. fashion a small loop of + or
5 turns out of regular hook-up wire and
clip the “scope lead to one end. Move this
around the RF supply shield can and see
if the “scope shows any RF being picked
up.

Sometimes poor grounding of the shiceld
an causes leakage through the air. Many
small electrostatic-type  television  sets
use a 60-cyele high-voltage supply and a

FIG. 5, LEFT: OSCILLOSCOPE PATTERN AT THE OUTPUT OF THE SECOND DETECTOR. IN THIS CASE THE 'SCOPE IS SET AT 60 CYCLES,
FIG. 6, RIGHT: RESULTS WHEN 'SCOPE 1S SET AT 15,750 CYCLES. STEAM-LIKE CLOUDS ARE CAUSED BY PICTURE SIGNAL

the signal back through the DC restorer,
last video amplifier. and first video ampli-
fier until you come to the output of the
second detector. If the loss of signal oe-
curs in the video stages, there should he
something on the “scope before you reach
the detector. The “scope pattern will
look like Fig. 5 or 6, depending on whether
the scope is set to 60 or 15,750 cveles. At
60 cveles, you will he able to see small
vertical lines, representing the horizontal
syne pulses, but sometimes these small
pulses may appear only as two parallel
horizontal lines as in Fig. 6. These hori-
zontal lines represent the many small dots
caused by the syne pips shown in Fig. 5.
The irregular pattern between syne pulses
is the picture signal. On the “scope it will
appear like steam clouds shaped by a
brisk wind. in some places dense. and light
in others,

If the circuit is functioning properly, it
should be possible to vary the height of
the picture signal by varying the contrast
control, The picture signal should stand
perfectly still with respect to the syne
pulses. and any small vertical wiggle
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the “scope is in the deteetion of hum, in-
terference, and leakage. It may happen,
for instance, that the television pieture
has a dark, broad band running through
its center. Placing the “scope lead on the
grid of the cathode ray tube. you may
find that instead of the proper straight
lines you have a picture signal apparently
riding on a sine wave.

Probably, this will be a 120-¢xcle wave,
coming from the B supply and caused by
bad filtering. an open decoupling con-
denser, or some other cirenit failure. Or the
sides of the picture may have a sine wave
shape instead of being  straight lines.
Looking at all the grids and plates of the
vertical sweep cireuits you will encounter
one point that does not show a large 120-
cvele sine wave component, That indicates
the source of this trouble.

Sometimes the vertical svne puls
sawtooth voltages interfere with the hori-
zontal and vice versa, and there again
the “scope is the only reliable test instru-
ment.

Some television receivers use an

s or

RF

oscillator to provide the high voltage for

formerly FM, and FM Rapro-ELECTRONICS

high-voltage condenser from the output
of the sweep amplifier to the deflection
plates which are at a high DC potential.
If that condenser develops leakage, it will
introduce  60-cyele modulation on the
plate of the amplifier. Therefore, if that is
suspected, a quick check with the “scope
on the plate of that output amplifier will
determine the amount of 60 ceyvele AC,

Constant use of the “scope will result
in not only faster and more accurate
servicing, but it will enable the serviee-
man to find many more applications and
uses for this instrument than could possi-
bly be listed here. To use the “scope to the
very best advantage. it is necessary to
have a diagram of the particular set and
also the manufacturer’s notes with in-
struetions for special circnits. Most of
these service notes for television sets con-
tain a number of ‘scope patterns which
should appear at eertain points. This
makes trouble-shooting much easier. but
it is still true that practice and still move
practice is required to master the prob-
lems of servicing modern television re-
ceivers.

31



SELECTIVE CALLING FOR MOBILE TELEPHONE SERVICE

How the Automatic Selector Responds to the Dialing of Its Number at the Central Station
BY B. P. COTTRELL*

HEN 2.way mobile communications

were first employed between head-
quarters transmitters and their associated
groups of cars, as in police radio systems,
the operator in each car heard all the
messages transmitted from his station,
both those that were intended for him,
and those that were not,

Over a period of years, the nse of 2-way
radio has spread to many new kinds of
services, In some systems, it is still con-
sidered advantageous for all car operators
to hear all messages. In others, there are
reasons which make it desirable to limit
the response of a car installation to mes-
sages intended for the driver of that car.

This is particularly true of wban and
highway systems operated in conjunction
with the Bell Telephone System. It also
applies to installations serving different
kinds of subseribers in given areas,

To meet this need. the Western Eleetrie
106 A selector set has been developed. This
selector is built into Western  Eleetrie
type 38 mobile radiotelephone equipment
Fig. 1. and is also available as a separate
unit for use with any make of 2-way units.

Use of the Selector » The sclector set is in-
stalled in conjunction with the +1.\ con-
trol unit, Fig. 2. The control, mounted on
the dashboard of a car or truck. provides a
hang-up for the handset, a control switch
actuated when the handset is removed or
put in place, a power switeh to turn the
radio equipment on or off, a signal light to

* Mobile Radio Sales engineer,

Western Electric Company, 120
York 5, N. Y.

Rudio Division,
Broadway, New

THE SELECTOR RELAY IS AMAZINGLY RUGGED, DESPITE ITS DELICATE CONSTRUCTION

show when the power is on, and a light
whicl flashes when the ear is heing called.
A call bell can be furnished. also. The
function of the seleetor is to operate the
light or bell when, and only when the code
numhber of the car is dialed by the central
station operator.

If the driver of the car wants to place a
call, he picks up the handset and listens to
make sure that no one else is talking. Then
he presses the push-to-talk button on the
handset, and gives the operator the num-
her he wants to reach. Pushing the button
switches on the car transmitter and keeps
it in operation until it is relcased.

Operation Selector Unit » Fig. 3 shows the
separate 106\ selector set, while Fig, +
illustrates the method of mounting the
seleetor in the mobile receiver chassis.
The heart of the system is a glass-en-
closed. polarized relay, Figs. 8 and +.
The armature, drawn alternately to one
pole and then the other by impulses
picked up by the radio receiver, causes a
light brass wheel to be ratcheted around.
If the relay-actuating pulses turn the
wheel to the proper point. the light on the
dashboard control box signals the driver
that there is a call coming in for him. Of
course. the system is not quite that sim-

FIG. 1. FM TRANSMITTER, LEFT, AND THE RECEIVER USED IN WESTERN ELECTRIC MOBILE COMMUNICATIONS INSTALLATIONS
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ple, Here are the details of the equipment,
and the method of operation:

Fach car is assigned a code number
comprised of five digits, such as 26753,
The digits in each eode number must add
up to 238, Code impulses are transmitted
by dialling at the central station. The im-
pulses for cach digit of the code are 600-
and 1,500-cyele tones, transmitted alter-
nately.

The selector deviee, Figs. 3 and +, is
driven by a 2-core relay whose pivoted
armature is drawn alternately toward one
core, and then the other. This armature
action, resulting from the alternate trans-
mission of the two audio frequencies when
cach digit is dialed at the central office,
rotates a ratchet wheel mounted on the
sante shaft with a code wheel. The code
wheel earries 4 small stop pins whieh eor-
respond in position to the code number of
the ear. These are set in their proper holes
when the mobile equipment is installed.
In addition, there is a fixed pin represent-
ing. in its posttion, the 23rd impulse of the
code number, and an additional fixed pin
used under special conditions with a 25-
impulse code.

When the first digit of the code has been
dialed, the eode wheel will return to nor-
mal (under the aetion of a spiral spring)
unless the code wheel has been advanced
to the exaet position of the first stop pin.
In this case, the first stop pin is caught by
the half eylindrical end of a light holding
spriug. As soon as the next digit is dialed.
the selector relay is again operated and
the stepping of the eode wheel is resumed.
If, at the eud of the second digit, the sec-
ond stop pin is not reached, the code
wheel will then return all the way to its
normal or starting position. If the second
stop pin is reached, the code wheel will be
Leld until the next digit is dialed. This
action continues with the dialing of the
third. fourth, and fifth digits.

Only the selector set for the number
dialed will be advanced to the fifth pin.

Fig. 5, to selector terminal 6 and the cor-
responding local eircuit.

e . .

I'he selector is designed to operate on
dial speeds of from 8 to 11 pulses per see-
ond which, in this application, results in
from 8 to 11 tone frequeney interchanges
per second.

FIG. 2. DASHBOARD CONTROL UNIT

At the end of the transmission of a call
signal. the contact wheel in only one
selector will have moved the full 23 stops,
but others may be holding in various
positions of advancement between 2 aund
21 stops. I order to insure proper selee-
tion of the next call it is neeessary that all
selectors be reset to the normal position.
A single pulse, when received by the se-
lector, acts as a clearing out signal and
resets all selectors to starting position.
The control terminal equipment is ar-
ranged to send automatically  a single
pulse preceding cach transmission of a
signatling numher. Use of the digit 1 for

Circuit Functions » Fig. 5 shows a diagram of
the complete system. The input eireuit
from the radio receiver is applied to trans-
former Tt under control of the anxiliary
relay S+, The transformer output is fed
through capacitor C1 and resistor R6 to
the two selective civenits L1-C2 and
12-C3-C+ in series. The first seleetive
cireuit passes each 600-cyvele pulse to the
full-wave rectifying varistor RV1; and the
second, passes each 15300-cvele pulse to the
full-wave rectifying varistor RV2,

The DC outputs of the varistors alter-
nately energize the opposed windings 3-6
and 2 7 of the polarized relay SI as the
alternate 600- and 1300-¢yele pulses are
received, The direction of current in the
bias winding 1-8 is reversed at cach oper-
ation of the relay so that this winding
tends to maintain the armature in the last
position to which it was drawn. The 80-
volt power souree for this bias winding is
taken from a voltage divider R4-R3
through resistor R2 or R3 under the con-
trol of the relay contacts, The operation
of relay S1 alternately applies 160 volts to
capacitor €3 to charge it, or connects it to
ground to discharge it. These two condi-
tions cause current to flow alternately in
opposite directions through the windings
of the stepping relay of selector 82, the
armature of which is drawn first to one
side and then to the other, stepping the
seleetor eode wheel around at a rate cor-
responding to the dial speed of 8 to 1t
pulses per sceond.

At the completion of the proper 3-digit
code totalling 23 pulses, the code wheel
contact rests on terminal 6, and the 6-volt
supply is applied to operate the subserib-
er's hell and the relay 83 controlling the
call lamp. The stepping relay armature
returns to its neutral position as soou as
the capacitor €3 s fully charged or
fully discharged. The code wheel, how-
ever, is held mechanically in its final posi-
tion until the stepping relay armature is
again operated as will be deseribed later,

FIG. 3. LEFT: SELECTOR SET FOR USE WITH ANY MAKE OF EQUIPMENT. FIG. 4, RIGHT: SELECTOR SET ON A W.E. RECEIVER

Then a spring contact mounted on the
code wheel, will hold the fifth pin, and
keep the wheel from returning to its start-
ing position, The local eleetrical circuit is
then completed from selector terminal 3,

January 1948

clearing the selectors precludes its use as a
part of the signalling number. These uum-
bers are therefore limited to permutations
of the digit 2 through 0, the snm of the
five digits always equaling 23,

formerly FM, and FM Rapnio-ELECTRONICS

rld Radio Histo

The bell will ring as long as the code wheel
remains in its final position. This is nor-
mally 3 to + seconds as governed by an
automatie timing circuit at the point where
the selective signalling oscillator is lo-
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FIG. 5. SCHEMATIC DIAGRAM OF THE MOBILE SELECTOR AND ASSOCIATED CIRCUITS

cated. The lamp remains lighted until re-
lay S4 is operated by the removal of the
handset from the switchhook. This opera-
tion will also shut off the bell if it has not
already stopped ringing.

From the standpoint of the selector
set, the detailed action is as follows:

1. The number 1 is always transmitted
first, on 1500 cyeles, by the land station
seleetive signalling equipment as a clear-
ing signal. This is not considered a part of
the code. This is done so that every se-
lector code wheel is advaneed one step and
then released to return to its normal posi-
tion, This step is necessary before the
code number proper is transmitted. When
the initial 1,300-cycle tone is received, it is
rectified by varistor RV2 whose output
energizes winding 2-7 of relay S1.

The armature of this velay is drawn to
its contact 5 and held there by the action
of the biasing winding 1-8. In this position
of the armature, which is the same when-
ever the 1.300-cyele tone is heing received.
the capacitor C3 is charged by current
flowing from the 160-volt DC  source
through the retard coil L3, resistor R3,
the capacitor, and the windings of the
stepping relay of the selector 8-2. This
charging current causes the armature of
the stepping relay to be drawn toward one
pole and to step its code wheel one step.
As soon as the condenser has bhecome
charged and the charging current ceases,
the armature of the stepping relay returns
to its normal position. The code wheel
also returns to its normal position unless
it is stepped again ina minimum time hy a
reversitl of the armature, or unless it con-
tacts a stop pin. There is never any stop
pin in a code wheel position 1, or in adjg-
cent pin position, by which the code
wheel may be held.

2. The first impulse transmitted in the
5-digit code from the distant telephone
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exchange office at the start of transmis-
sion is always the 600-cyele tone. The
armature of relay S1 is drawn to its con-
tact 4+ and held there by the action of the
biasing winding 1-8. In this position of
the armature, which is the same whenever
the G00-cyele tone is bheing  received,
ground is applied to discharge capacitor
O3, in series with the winding of the
stepping relay, and connected to ground
over the contaets of the unoperated relay
Sl

3. The selector set is now ready to
respoud to its partienlar code hy having
its stop pins caught in succession hy its
holding spring as the digits of its code are
dialed. The code wheels of other selector
sets will be stepped up from their normal
positions as each digit is dialed, but will
be returned to their normal positions at
some time during the transmission of the
digit code. Only the wheel coded for the
number dialed will reach the final stop pin.

The choke coil L3 tends to prevent dis-
turbance on the 160-volt DC source when
relay S1 operates.

The auxiliary relay 83 is operated
when the code wheel reaches the final
position of a 23 pulse code and locks up
over contaets of auxiliary relay 54 so as to
keep the call lamp lighted in the control
unit until the subseriber’s handset is
lifted from the switchhook.,

When relay 54 is operated it connects a
1G0-volt DC supply to the windings of the
stepping relay of sclector 82 to return
the code wheel to normal, if it has not
already been returned. This relay ean also
be used to perforin other functions. In
some mobhile sets, for example, it is used
to connect a 6-volt DC supply to a radio
transmitter power relay that starts the
dynamotor in the transmitter, to open the
incoming circuit from the radio receiver
to the selector set, and to short-circuit a

resistor in the grid bias supply of the
squeleh eireuit in the radio receiver so as
to make the squeleh circuit less sensitive
to noise during the talking and listening
interval.

The S5 relay is provided to permit the
use of a lighter and more flexible cord to
the handset than would be required if the
DC supply to the transmitter were carried
through the cord.

FM FOUGHT FOREST FIRES
(CONTINUED FROM PAGE 26)

WRPT to all cars and police depart-
ments: be on the lookout for a New York
car, license - Driver reported acting
very suspicions. Just came across Maine
border, may be setting fires along Route
No. 302,

No. 50 to WRPT: horse and wagon
just came down the road with man badly
burned and wagon on fire. Have admin-
istered first aid, and taken subject to
doetor, but don’t think he will live,

WRPT to WHIL Rochester police and
fire departments: Concord fire depart-
ment is sending engine No. 4 to give vou
assistance.

No. 201 to WRIT: fire on Route No.
11 hias crossed the road, and is endanger-
ing farm buildings.

These typical messages, numbering over
+.000 in a week's time, indicate the part
played by our radio system in that great
battle against forest fires. Through it all,
the equipment  performed  without the
loss of a single message. Our one weakness
was lack of portable units for use at the
fire fronts. This was pointed out in an
editorial in The CGranite State News,
Wolfeboro.

. . . The need for better communiea-
tions on the fire line was proved over and
over again. Looking through the smoke
and darkness for a Fire Warden, pump
foreman. or Fire Chief wasted much valu-
able time. When a fire can be measured
in feet or yards, then word of mouth will
serve, But when a fire front is measnred
in miles. then there is a real need for
efficient radio communication. The ideal
setup would be for cach Fire Warden.
Fire Chief, and pump crew to have one
man doing nothing but standing by with a
walkie-talkie radio. A man standing hy
with a radio would not seem to he doing
much, but when he did work, his efforts
would save hundreds of man-hours of
wasted work. Every man directing the
fight should have a communications man
at his elbow all the time.”

Our experience in getting water, equip-
ment. and manpower to the separate fire-
fighting groups, and in coirdinating their
activities confirms this opinion. We plan
to explore the possibilities of portable
radio units for use by the State Police,
and we shall present the information to
municipal police and fire departments,
with a view to perfecting our communica-
tions in New Hampshire to this last
detail.
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U. §. COMMUNIGATIONS SYSTEMS, PART 2

Systems Operated by Utilities, Trucks, Buses, Taxis, and Special Services, Revised to Dec. 1, 1947

PUBLIC UTILITIES

Adams Elec Lt (‘0 34 Spring St

Adams NY 3 WISO 39.66
Adams-Murquette Hlec

l-‘rlendsmp Wis S 39.66
Alken Klee Coop

Alken S¢°
Alabama Illec (‘oop River Falls I)mn

Andalusia Ala 3 WEOT  31.46
Alabama Pr Co 111 Dexter Av

\l(muzomery Al 50 WGITA 37.86
Adeorn Cty KFlee I'r Crulse & Jackson

Corinth Miss 3 WNVT 30,86
Allamankee-t layton Flee (‘oop .

Postsvllle Ia 7 KSWX  39.66
Altamnaha Etee Membership Corp

L.yons Ga WIAR  30.86

Mboblie 6 WUAC 37.82
Anoka C'tv Coop 1. & P Axsn

Anoka Minn 6 KGVV  33.34
Appalachian Flee ’r o

Mabble & Portable 39 86

104 WMOD
Logan W\a WATI
Riuenield WVa
1002 3rd Av Huntlngron Wia
Cabin Creek Junetion Wi
30 Virginla Charteston \\'\‘u
206 8 Kanawha Beckley WV
A28 W ulnln Av I(n:mnk(- Va
nr Fleldale vVa
'nehburs Va

WEVZ
WATRT

M b t Va 5‘) 84
Arkansas P& I, Ca mm Garland v
Little Rock Ark KHQL, 41 48
Tine Bluff Ark KHOQY
Stuttunrt Ark KRIT
Atlanta Gas Lt Co 220 2nd St
Maeon Ga 50 WKAE 33 02
1240 Caroline St Atlanta Ga WKAG 3
235 W 1st ¥t Rome Ga W 'I\All

Atlantic ity Elee Co Cohansey St

Brideeton NJ 44 WDEH - 39.56

Mo Av Atlantie City NJ WAIWQ .}9 R

Spleer & NJ Avs \\Ihh\on(l NJ WIIKR 39.K6
Atlantic Seahoard Corp 178 Rt 240

Westmore Md 3 WNKI 39 9%
Barron Ctyv Klee Coop Office Bldg

Rarron Wik 6 WUAD 39 66
Rartholomew City Rural Elee Mem Corp

Columbus Tnad 1 WKQA
Rarton Cty Llee Coop

l.amar Mo ' 12 KIWY 153.59%
Clty of Beaumont ‘T'ex Louisiana & I’ine

lieaumont Tex 35 KIETX 31 46

Wiess 13lufl Tex KSEB 31.46

I!vlmnnt Llee Coop Ine St Rt -Ui ; X
Clatrsville Ohlo WQZD 33,82
Bentan Cty Pub Uil Dist 201 l\ennewlck AV

Iu'nm-wlrk Wash 3086
1209 Nead St Prosser W, mh I\IH'\ 30.86
Rirmineham Gas (o 2501 N St .
1rmincham Ala 1 WBXIH 31 46
1200 6th Av Birmingham Ala WHXI1 31 46
B-K Elec (‘von Ine (‘or Wash & Pecan
Seymour ‘'ex 7 KAV 37.74
Blackstone Valley G & K Co Jenks Lane St
Pawtucket RI 19 WQIIG 39 66
Villa Nava ¥t Woonsocket R WQHI 39 66

Riue Ridge llee Memb Corp

Rlowing Roek N¢* 25 WIUTAL,
Nr Htmll(‘ \( WitAR
WITAS
. WITALlY
\lullw-rr\ St Lenoir NO WUCR
Sparta N wirree
West Jefferson N worer
snne Cty 1tn Elee Memb Corp
Lebanon Tnd 5 WQBW 39 66
Roston Cons Gas Co 144 Mebride St

J3ogton Nlass WDDE 39 86

Paoxton Edizon Co 175 Alfurd St

thnn Mass 25 WAAE 44 66
87 Bridge St Weymouth Mass WAZIR 39 66
| ‘ommonwlith Av Boston  WAZC 39 66
immer St Boston WAZD 39 66
nith St Boston WAZE 39 66
remant St Boston WAZI 30 66
325 Cambridee St Boston WAZK
19 2outh St Framingham Mass \\'I l)’l‘
C'ove St Wohurn \Mass QWp i
1165 Mass Ave Boston \\'I(ll’ 153, .)0

Rrazos R ‘I'rans Elee Coop fne Ilh.ln\u) 377 =

. Granbury ‘Tex KBRT 2726

Rrockton lunll»«m Co 150 “umner \l
Brockton Mass } WEKS .H -Ib
Grove St lirockton Mass 'u WKXIH

The Brooklyn Union (ias Cua 8322 Ditmas Av

Brooklyn NY 100 WNVG 39,98
City of Buffalo NY Water Intake C'rib

Ruffalo NY WRQH 39 66

Flitr Plant Jersey St Buffalo WRBQO 39 66
MifTalo Niagara Elee Corp 93 Dewey AV

Ruffalo NY 10 WALL 31 46
Calit Elee Pr Co Contr Sta

Nt Bishop Calit 1 KABM

Sub-sta Leevining Callt KAE

Callpatria Caltf

Hlythe Callf

Tonopah Nev

Cont Sta Bishop «allf
Callf Ore Pr Co 200 N 6th St

(.r.mh l':L\-i Ore

n
AMaln 8t Alturas Catlf
Lakeview Ore
Dixonville Ore
Roseburg Ore
Callaway Elee Co 10 )
Fulton Mo 4 KAWR
Cambridue Elee Lt Co 351 3rd St
cambridge Mass 20 WUER
( nnadlnn R Gas Co Cor Polk & inlk

ith =t

Amarillo “I'ex
balhart Camp Dalhart ‘T'ex KOCRX K
Elving Camp Amarillo Tex KCRY 39 08
Caprock Flee Coop Ine 404 St l'(‘t(-rn St
Stanton ‘l'ex & KWEP 37 74
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SPECIAL INFORMATION

1. Addresses are for the headquarters operating
points, except for a few cases where such mailing
addresses were not available from FCC recards.
Then, address given is for the company which owns
the station,

2. The number following the oddress is for the total
number of mobile transmitters in the system. In some
instances, FCC records did not list mobile units, Hence,
there is no number shown here.

3. Call letters, for the most part, are for the main
stations. In most cases, the same letters are assigned to
fixed ond mobile transmilters, Some systems have
different call letters assigned ta groups of mobile
fransmitters. To conserve space, these extra call letters
are not shown unless different frequencies are as-
signed,

4. Frequencies are given in megacycles.

5. The capital letter at the right shows the make of
equipment used. If two or more makes of equipment
are used at a stotion, the name of the principal sup-
plier is shown, These are:

A: Radio Corp. K: Kaar

B: Bendix L: Link

C: Collins M: Motorola

D: Doolittle R: Raytheon-Belmont
F: Federal T: Temca

G: General Electric W: Western Electric
H: Harvey Radio Labs

6. The smoll letter at the right indicates frequency
amplitude modulation,

Cape & Vineyard Elee ('o 396 NMatn X
14

Hyannis Mass WIKN 30 66
¢ ‘apital Elee Pr Assn
EPA OfMce Clinton Miss I2 WAIQB 33 34
Carolina Pr & Lt Co 3 Manning \\
8umter S¢ 8 WJISQ 37 62 Lt
Purtable 2 WL 30 .66
Asheville NC WITGA
Florence 3¢ Wit
(.recleyvllle 8 UG
Carroll €'ty RRu Elee Memb Corp l(l'l [ Prunklln
Delphi Ind 6 Wl 30 o8 )
S Lisbon st Carrollton Ohlo \\ (.( 1 hY
Moblle 0 wWaGod A
Central Ariz 1.t & Pr (‘o Service Iilllg
Phoenlx Ariz 60 K1OT
Steam-Ilec Sta Phoenix Ariz KIOy
2nd Av & Buchanan S Phoenix KsSKIE

Central Illec Coop Ine
Parker's Landing Pa 10 Wl
C entral Hudson G&E Corp 4th Av
Catskill NY 160 WALU'N

E O'Reflly St Klngston NY  WAUZ
S0 Av Poughkeepsle NY WAVS
256 Bway Newburgh NY WaAvVY
C entral La Elec (‘o Ine Nain St
Villa Piatte La 4 KO
AMaln St St Landry La Koo
Maln St Bunkie b.a KCOtU
Maln St Colfax La KCOv
Main St Mansura La KCOX 309 08 N
Shamrock St Pineviile bu INEYA b
Oakdale La LAY hY

Central Masy Klec Co $65 N Main St

Palmer \ass 6 WIHPU 31 16
Central NY Pr Corp

Otixeo NY 1T WIND 31 46

720 Oswezo BIvd Syracuse XY  WPALK 31 46

Central P&l Co LaPalma Pr Plant

San Benito Tex & KeP(., 39 66
Corpus Christi ‘Uex l\'lnu 3066
1307 van Loan St Corpus Chr  KRMV 30 66

Central Valley
Artesin N Mex
Central Vt Pub Serv Corp 14 Cle
sherburne (RRutland) V't
CVPSC Hydro sta Royalton \t wJ
Hogbaek Rd Cavendish vt WJk
CVPRC Hydro Sta Bradtord Vo WJEX
.May(-uo St Claremont N'H W 39 66
CVPSC Substa Bennington Voo WKTE 39 66
City of Chattanooga T'entt Oak & Greenwond Sts

‘lec Coop Ine lm'i \\ \lercham
Vval

39 86
39 66«
39 66
39 66«
(
€

Chattanooga T'enn 17
Oak St & Greenwood Av Chatta WBPY 31,
City of Chicopee Nass 725 Front Nt
Chicopee Mass 10 WJIrt
Choptank Elee Coop Ine Sth & Gay Stx
Denton Md WGH P
Clalborne Elee Coop Ine Ruston llhzhwu)
Homer .4 KRXE 31

30 %4

16

Farmerviile 1.a KBXF
Clark Flee Coop
Cireenwood Wis VOAA (

Clay C'ty Klec Coop Corp Clty W m(-r Tower
n K

Corning ATk AXE 4708
Cigy Klee €'oop Ine Thrush st
Keystone Htxs Fla 15 WKRA 47 86 G

Chay-Union Idee Corp 119 F NMain 8
Vermitliton 31 6 KM

Cleveland Flee Itlum Co 7% Publie 8q
Uleveland Ohlo 150 WIJT il
1737 Main 8t A<htabula Ohlo WTIW 35

Censt Clys Gok Co ind of Blaine st
Santa Cruz Cualit KA
Walker St Watsonviie Callt K

KIFIL,

‘Al
< Sts FOOllister Callt
v lo Central I'r Co 347008 Bway

Englewoond Cola 20 KRYT» 233 30
Colo Interstate Gias Co Natl Bank Blda

colorado Springs Cola )y KHGEF 30 9

‘‘anyon Comp Station KHGI 30 98

Devine Comp Station Pueblo KHITE 39 98

formerty FM, and FM Ranto-ELkcrroNies

World Radio Histo!
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Gimarron Comp Sta Gay NMex KITHG 39,98

Clayton Comp Sta Clayton NM  KHIJ 39.98
Nr Lakin Kans KPMD
Clty of Columbia Tenn 212 W 7Tth St
Columbia Tenn WDHDW  37.54
Clity ot Columbus Ohlo 589 l)uhlln Av
Columbus Ohio 20 WKOR 158,13
Columhus & o Ohlo Llec Co Il)() Illcknry St
Columbus (ihio WIGK 31.48
N Colum Quad Madison Tn o7 wiaN 31 .46
E Colum Quad Harrison Tn O WJGR  31.46
Commonwealth Fdison Co
Moblle 48 WDVY 158,13
US Rt 4 Kewanee 11} “ BHH  39.66
St Ald Rt 10 Pekin N1 [RY 39.66
72 W Adams St Chieago 11 \\'HYU 30.66
.'Nﬂ(l N Calit Av Chicago HI WKGQ 39,66
US Rt Oglesby 11 WALIR 39 66
2113 W Thomas 8t Chleago I WKGR 39 66
3301 S Pulaskl Rd Chlcago WK 30.66
1111 Cermak Rd Chicago I 39 66
6141 5 Pralrie Av Chicago 39.66
3200 k 100th St Chleagn 39.66
Conn L.t & Pr Co Clough Rd
W, aterbury Conn R
'S Rt 7 Miltord Conn
Conn 8t Ih\y Rt 31 Stevenson
Montville Conn
Naugatuek Av Devon Conn
Freight St Waterbury Con A
Belleview Av Southington Con  WIKAC .86
Consnlidated Edlson Co of N Y Ine 4 Irving PIN Y
Moblle 2W Ii” 31 74
Consolidared Flee Coap 217 W Jackson =3
Mexieo Mo 9 K\Illl 37.86
Cons Gas Ilee 1.t & 1Ir 501 E M-l(llsun
Baltimore Md 39.86
Maobile e
Rldom. St B&A RR Annnpolh 39.86
114 5 Nain St Hel Afr Md 39.86
l,o('uﬂt & Winters Westminster 39.86
Coop llee (o Pleasant & 4th Sts
St Anszar lown 3 KRKT 39.66
Corn Belt Flee Coop 315 E Front St
Bloomington 111 20 WKXN 37.62
Cumberland Klec Memb Corp
Springfield Mo 28 WEFGH 39 66
Cumberiand Dr Clarksville T WIrX  39.68
I)nlrs 1and Pr Coop Eagle Polnt Tn
Chippewa Falls Wis S WHPD  39.66
RBaldwin Tn Baldwin Wis WKWG  39.66
DPC Power Plant (ienoa Wis WKXB 39 66
Alina Wis WIETY  39.66
ln:l)lu.lql I'r'& Lt Co 515 Park Av
allas T'ex 1 KJTH .
Dayton 'r & Lt Co X River Rd 39,98
l)xlvtnn Ohly 75 WAMZ 39 .86
3 N Columbus Nt Wimington WBNIL 39 86
l()l St Washington Clf Ohlo WBNJ 30 86
Hycamore St Xenla Oblo WHBNK 39 .86
Maln St W Alexandrin O 30 86
NMonument Av Dayton O 39.86
S Wayne St Pigaa () 39.86
¥ 36 W Urbana Ohlo 39 86
amphell 1Rd \l(lne) Ohio 39.868
State Rt 219 Caldwater Ohio "l R6G
113 2 NMakn St Marysville O WITY 30 8§
Orehard Ist Rd Russells Pt WITZ 39 86
Delaware Pr & L.t Co 8K Read & = \lmllqun Sts
Witmington Det l‘. VQIT'T  39.86
Detroit Fdison Co 220 I Herrill St
Birmingham Mich WG 30.66
Portable and Mobile 2 .59
2000 2ndd Av Detrott Nieh WDHA 3.190
600 Gid River Av Pt Huron WEBO 39 .66
308 15 [Turon ¥t Baed Axe Mich WGY P 30 686
3150 l‘d.ll‘ Nt lLapeer Aieh WOGYTE 30 66
I dusky Mich WGYK 39 68
(.r.ltlnt Rd Marysviile Alich WAIAY 3. 190
2000 2nd Av Detroit Mieh wWQIL 3986
Maobile WQQK 3934
401 S Maln St Superior \llrh WROQV 30,66
401 S Main St \ulu-rh)r AMieh wsep 3.190
Dixie Lllce Memb Corp
Baton I{uut.e f.a 6 WDWR 37.62
Douglus Co Coop Lt & 1’r Assn
Alexandria Minn 3 KRG 31 46
Church & Pray Douglasville Ga WU LEX 37,62
Duquesne Lt (o
.\‘prlnutlnlo Pa 17 WOBY 31,48
435 6ith Av Pittsburgh Pa WETC  31.468
Brunot Istand Pittsburzh ’u WETD 31,46
435 6th Av Pittsburgh 1’a WETI 31.46
W WFOL  31.46
W MENIN Borough Pa WQHO 31,46
Rochester ‘I'n Py W ()lll( 31.46
Rt 61

Fastern [owa Lt & Pr Corp W .ush & I'S
\\’nl)elln Towa 10 KOCX
Jth & Syeamore Wilton Jet In
1505 6th Av DeWitt Jown

lgyptian Elee (‘oop Intersee llwny 3 & Mo
Steelevlile 111 CH
N AV Carbondale

Iimpire Dist Elee (‘o Church & l'lllutt Sty
Aumra Mo 45 KCKJ

G425 15 4th St Jnulin o KFri

144 N Main St Gravette Ark KTwWN
\Iclml~1 =t *ltrlnuﬂeltl Ao KVTE
ce ity Mo Kwaog
College St Greentield Mo Kwoyv

ity of Ilugene (ire ity Hall
Fugene Ore 2 KEDPT
Rt 2 Leaburg Ore KEPJ

City of Everett Wash 3102 ¢ e«lnr St

I verett Wash S KiIrQR
Lake Chaplain Wash KHGN
Panther Creek Wash KHGP
Lxcelsior Elee Nemb Corp 30 8 I\mml 8y
Metter Gia i WKW

r & Hampton Elee o \nlllh Nt -
Exeter N ) W
Fitchburz Gas & Elee §.t Co \a\.\yt‘r Passway
Fitehburg Mass 4 WEFZR
Flemin;
Flemtngsburg Ky
'S Rt 60) Grayson Ky WKJA
Stanton Ky WRYaA
Clity of Florenee Ala Pine & ‘Tenn Sts
Florence Al 6 WFLE

31.46
=Nason Ru Elee Coop ¢ urp 225 Water Nt
WRXI

37.62
37.62
37.62

37.62
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PUBLIC UTILITIES — Continued

Florlda Pr Corp 16th St Sub-sta
t Petersburg

Fla WJTL  31.46 Mt
331 13th Av 40 St Petershurg  WJTR  31.46 Mt
Fla Pr & Lt Co Orange Av & 18th 8t
Sarasota Fla 130 WNF 9.66 Gt
Charlotte Av W, Palm Beh I'la WNG 9.66 Gf
314 SW 1st Ct Mlani Fla NH 9.66 Mf
Greenleat & Twigg Palatka Fla WNP 9.86 Gf
Broward Rd Ft Lauderdale Fla WNQ 9.66 Gt
Nesbitt 8t Punta Gorda Fla WNS8 9 66 Gf
Factory 8t Cocoa Fla NV 39.66 Gt
Seagrave St It Plerce Fla WNX 9.66 Gt
()ranze Av Ft Pierce Fla NZ 9.686 Gt
318 NW 3rd Av Ft Lauderdale WAYK 39.66 G
8 Bacon Pt Rd Pahokee Fia wWDOX 39.66 Gt
Ilotel Annle Macclenny Fla WKT 39.66 Mt
(718 Hwy 17 Lk Mouroe ¥Fia WKTO 39.66 Mt
118 Ribera St Augustine KT 39.66 Mt
9th St & W 2nd Hialeah Fla WQUG 9.66 Mt
523 NW 11th St Mlami Fla WQUH 9.66 Mt
8t Clalr St Lake City Fla WTUB 0.66 Mf
2010 Lee St Ft Myers Fla WUBA 9.66 NI
Fontana Union Water Co 160 I2 -%Drlmz St
Fontana Callf -l SPM  31.98 Kt
Forked Deer Elec Coop Inc 111 8 I‘ront St
Halls Tenn UAJ 37.70 Gt
Freeborn-Mower (* onp L.t & Pr Assn 437 Brhlce
Atbert Lea Min KIAQ 39.66 Mt
Fulton Cty Ru lulec Mem Corp 5l'l Main St
Rochester Ind WHMX 37.54 Mt
Georgia Power (o Tallulah Falls llwlm Pl
Tallulah Falls Ga 3 WCRJ 31 .46 Lf
409 Oak St Galnesvllle ¢ia \\ 31.46 Lt
Ga Pr Subatation Lindale Ga \Vl\ KM 31.46 Gt
849 Malin St Thomson (ia WKIP  31.46 Mf
15th & Greene Sts Augusta (Ga WKGA  31.46 Mf
1301 N Blvd NE Atlanta Ga \VRXQ 31.46 Lt
1004 Bivd Athens Ga WRXR 31.46 Lt
Gihaon Cty Elec Mem Corp Bway
Oblon Tenn l() WUDY 3334 Gt
I{way 45 W Trenton Tenn WUEC 33.34 Gt
Gndfrey I, Cabot In¢ Bradley Com th
Brier Cr Ralleysville WVa 2 NNJ  39.66 Mt
Pineville Wva WDDK 39.66 Mt
224 %4 Main £t Beckley WVa WDDO 39.66 Mt
723 Kanawha Rivd Charleston WKJI 39.66 Mt
Grand River Dam Authority
Langley Okla 8 KCHP 31.46 Mt
Pryor Okla KCHX 31.46 Mt
RR 10 Box 135 Tulsa Okia KTUS 31.46 Mt
Grand Valley Ru Pr Lines 120 N 7th ﬁt
Grand Junetion Colo AQ 37.70 Gt
Grant Elec (‘oop 103 N delson
Lancaster Wis WBXU 39.66 Mt
Guernsey Musklmmm Elec 27 F \laln Qt
New Concord Ohlo 4 WCSY  31.98 Mt
Gulf Pr ("o Harrlson Ave
Panams ( lt Fla 25 WJPM 153.590 Mf
Jackson Rt Pensacola Fla WJIPZ  153.59 Mt
Gulf 8ts thllltles Co 1563 Govt St
Baton Rouge I.a 103 WBRG  39.86 Gt
GSU Office Bl dlz Navasota Tex KCFA 39 8¢ Gt
15th ﬁt & Av 1 Huntsville Tex KCFB  39.86 Gt
129 8 Chambers Conroe Tex KCFC 39 86 Gt
Maln 8t Calvert Tex KCFD 39.86 Gt
GSU CO Sub Lafayette La {GKO 39.66 Gt
33614 Liberty Reaunmont Tex KGSY 39.86 Gt
Houston Av Pt Arthur Tex KGTHB  39.88 Gt
Front & Irt Sta Pt Arthur Tex KGTK 39 88 Gf
Neches Pr Pl Beaumont Tex KGTT 39 8 Gt
Haneonck-Wond Flec Coop Tne
N Raltimore Ohio WILCJ co o
Harrison (‘ty Ru Elee Coop Corp
Cynthiana K{‘ WFAC —_
T1art Cty Flee Mem Corp Depot & Catolina Sty
Hartwell Ga 8 WKLE 37.70 Gt
Hartford "Iec 1.t Co 266 Pearl &
rtford Conn 2 wWIiDD 39 66 Gt
Ilemlerson-(’nlon Ru Elec Coop Corn US Awy 41 & 60
Henderson Ky WKVO 33.58 Gf
ickman- Fult,on Ru Elee (‘oop Corp 220 8 Clinton
‘lllckm an K Mat 8 WOGI  30.86 Gt
1M1l Cty Flee Col 212 Main St
Itasca Tex " TIB 31.46 Gt
Holston Elec Coop 108 8 (‘hurch Gt
Roeersvilie Tenn WLFQ 1358.07 Gt
1Tolyoke Water Pr Co Water Qt
Holyoke 7 WBXV 39.66 Lt
Home Gas & Flec Co 810 9th &t
CGreeley Colo 6 KHU'G 378 Gf
Moblle 2 WFDU 39.34 Lf
Hope Natural Gas Co
‘helvan WVa 60 WDGP 37.86 Lt
Marianna WVva WDGU 37.86 Lt
\ r Corton WVa WKXM 37.86 Lf
445 W Maln St (‘larklburg Wva WUEN  37.86 Lf
Kopperston WVa WWIIJ 37.8 Lf
Houston Lting & Pr Co 2114 Church St
Galveston Tex 15 KALI 39 66 Gt
644 5th St Rosenbergz Tex KALI 39.66 Gf
214 W Park Freeport Tex KALP 39.66 Gf
301 Texas Goose Creek Tex KALQ 39.66 Gt
1016 Walker St Gonse Cr Tex KALU  39.66 Gt
68200 Canal S8t Houston Tex XAD 39.68 Gf
Substa LaMarque Tex {XAF 39.66 Gf
4200 Rlchmond Rd Bellaire Tex kXAG 39.66 Gt
Flec Bldg Houston Tex X 39.66 Gt
ITuntington Ctv Ru Elec Mem (‘orp -l|9 Pnplar
TTuntington Ind 4 WKHF 39.66 Mt
Idaho Pr Co 621 So 17th 8t
Bolse Idaho 50 KYWE 153.59 Mt
m Elec & Gas Co 111 N 16th St
Herrin 1l 8 WBOB  30.86 Mf
Gas Pl Du Quoin I WRBQN 39 86 Cf
1015 Chestnut St \lurphysboro \\'BOZ 39.86 Cft
St Rt 37 Marion 111 WN 39.8 Ot
Ind & Mich Elec (‘o RR 2 Leo Rd
Allen Cty Ind 141 WAJX 39.86 Lt
159 W Main St Benton Harbor WAKS 3986 Lt
110 W Lex Av Elkhart Ind WAKU 39.86 Lf
Twin Br Pr Pl Mishawaka Tnd WAMN 39.86 Lf
401 I Colfax Av So Bend Ind WAUG 39 86 LI
112 Days Av So Iend Ind WIGX 39.86 LI
600 Wat.er Montpelier Tnd WKOG 39.86 LI
N A & 14th Sts Elwood Ind WKOH 39.86 Lt
238 8 Bway Dutler Ind WREG 39 86 Mt
419 N Walnut Muncie Tnd WSAF 39 86 Lt
120 Branson Marion Tnd WSAO  39.86 Lt
Indiana Service Corp Horton & Jnhnson Sts
Bluffton Ind 37 WCBR 37.62 Mt
1704 8 Wehsrer St Ft Wayne WDDF  37.62 Mt
2101 Spy Run Av Ft Wayne Ind WFIA 37.62 Mt
Indlanapolls P & L. C'o 1230 W Norris St
Indianapolis Ind 26 WDBP 31.46 Gt
Inter-Cty Ru Elec Coop Inc 135 S High St
Hilisboro Ohio 18 WULG 37.54 Gt
102 8 Wainut Chillicothe O WULT 37.54 G
Interstate Power Co Service Bldg F of 8th St
Dubuque Tows 20 KTFU 37.50 Af

36

Towa Elec Lt & Pr Co 213 2nd St NE
Ced KTFO

803 Maln Adel lowa l()5 KYBA
1105 Main Knoxville Ia KYBB
8 Walnut 8t Colfax 1a {YBC

118 SE 5th St Des Molnes Ia KYBD
18t Av & A St Oskaloosa Ia YBO
15th Clarinda Ta KGTQ
Chestnut St Avoca Iowa KGUM
Sheridan St Shenandoah Ia KGUV
2nd Av & 5th Malvern Ia KGVB

Iroquois Gas C'orp 249 W Genesee St

Buffalo NY . 35 WTHN
338 Balley Av Buffalo NY WTHR
301 Union St Hamburg NY WTIHV
Disp Sta GGowanda Village NY WTIIX
3R Main St Salamanca NY WTIO

Brownstown Ind WCGO
City of Jacksonville Fla 1050 Laura St

Jacksonville Fla
Jefferson Davls Elec Coop Inc Peterson Bldg

Jennings La 10 KP (-(,
Jersey Centr Pr & Lt Co 521-5 Maln S

Allenhurst NJ 68 W \ll(J 153.
Jump River Flec Coop Inc Vosz Bldg

Ladysmith W 3 WIRW 39,
Kankakee Valley REMC

Wanatah Ind 10 WKAV 33,
Kansas City Pr & L.t Co 117 8 Milller St

Bweet Springs Mo KAW?Y 39

Moblle 144 KCGK 39,

Jackson & Bway Brunswick Mo KAWY 39,

24th & Maln Higginsville Mo KA\ll 39.

410 8 Main 8§t Ottawa Kan KBVX 39,

1330 Baltimore Av Kans Cty \l KQIG 153.
Kansas G & E Co 1900 E Grand A

Wichita Kan KAOC 31.

Portable 10 KXIW 37,

900 N 2nd Independence Kan KQX0 37

Kans-Neb Natural Gas Co 300 N St Joseph St
16 KCNS 7

Hastings Neb N 3
Seott Clty Icu 37
332 Qtate % Phllllpsburg Kan KICV 37
Deerfield Kan {RXO 37
Palco Kan KRXP 37
Deerfield Kan {RXQ 37
Holdredge Neb KSGH 37
Otls Kan KVYPW 37
Kay Elec Coop Inc 201 E
Blackwell Okla 3 KRZF 75.
}\y & W \'n Pr Co Inc
Lothalr K 7 WAOF 39.
Ky Utllities (‘o Limestone & Short Sts
Lexington K W 31
City ot l\noxvllle Tenn Wash & sth Av
Knoxville Tenn WAWS 31,

Kootenal Rural Elec Assn Inc 117 Coeur d'Alesne
9

Coeur d’Alene Idaho 5 KIGN

City of LaFollette Tenn 102 E Central

Lal-‘nllette Tenn WDRT 158.
City of Lamnr Colo 106 W Elm St,

Lamar (ol » KRJY 31,
Lamar Cty El Coop 224 Lamar A

Paris Tex 10 KXRD 37,
Lawrence G&E Co 173 Methuen St

Lawrence Mass 16 WMVYU 31
Lincoln El Coop Tne 10th & Jefferson

Davenport Was| 4 KCMA 39
Tinn Cty Ru Fl ( oop Assn 1138 7th Av

Marian 10 KATP a7.

39.
Jackson C'ty Ru Klec Mem Corp l()‘l W Walnut

39.
73 WMGQ 31,
37.

The thtle ()cmulgee El Mem Corp l‘ 3 RRR Av
10 V

Alam
Little Rock Ark

Saline Ark KQCJ 39.
L. T Liehting Co Woodbine Av
Northport NY 57 WQGY 39
Grove St Glenwood Landing NY WQ(‘-Z 39
River Rd Riverhead NY wWQHB 39
90 E Main St Bav Shore NY wouC 39
94 Power House Rd Roslyn NY WQHD 39
Lorain-Medina Ru El Coop 224 N Main
‘Welllngton Ohlo KYG 158
City of L.os Angeles Callf 246 W \lnrket,
Imlenemlence Calit 2 KO 3
318 W 2nd St Los Angeles 23 l\F\’lQ
207 8 Bway Los Angeles KOT 3.
ictorville Calif KIIE d
lver Lk Camp Calif KIIG 3.
600 Nevada llway Bldr Cty Nev KIKIH
Louislana Power & Lt Co Monroe & Keplef
Gretna La 96 KIAI 39.
Highway 51 A 39

mite

433 Metatrie Rd \leta.lrle La
Malin St IHHammond La
Main St Ponchatoula La
Maln St Lockport La
Miss St Donaldsonville
Hwy 80 & 16 Deihl La
Plne & Maln Winnsboro La
613 N Front Olla La
500-2 E Green Tallulah La
514 2ml St Ferriday
S 18t St (‘lbsland Ln

225 E Jefferson Gibsland La
Loulsvilie (‘&E Co 731 Ormsby St

Loulsville 2 WRIID 31
Lower Colo Rlver El Coop

Giddings Tex 69 KC){D 39

College Wtr Tnk San Marcos KIMD 39,

\la.rshall Ford Dam, Tex KWNU 39,

Peters KWNX 39,
Lynn Gas & El Co 788 Broad St

Lynn WUAQ 158
Lynteaar Kl (‘oop Inc City Wtr Twr

Tahoka Tex 10 KRSM 37
Macon El (‘oop Martin Bldg

Mac 0 KHZS 153.
Magic anley Fl Coop Tnc 638 S Tex Av

Mercedes KMAJ 31

Mobile 12 KMHO 39
Magnolla l-,l Pr Assn 213 Canal ‘lt

¢Comb Miss 5 WMFK 31

City of \lal‘shlleld Wis 112 13 2nd St

Marshfield Wis 4 WRBZQ 39
McLeod Coop Pr Assn 808 Franklin St

Glencoe Minn }\R'l G 39
City of \le 1pl|ls ‘I'enn 179 Madison A

Mem 0 W lJV 39
Met Td son Co 141 8 7th St

Reading Pa 9 WFAZ 37,
Michigan Consol Gas Co

Freeman Tn Mich WDIL 37,

Austin Tn Mich 9 WhJR 39.
Middle Tenn El Mem Corp

Franklin Tenn 14 WAHII 31

220 E Main Lebanon Tenn WALl 31.

225 N Walnut 8t Murfreesboro \VJsl 31
Midwest El Co E Spring St

St Marys Ohlo 10 WNHH 158,

Greenlawn Av Ellda Ohio WNHJ 158.

mo ( 'EXF 158,
Tittle Ruck Ark Mun Wtr Wks \lun Fllter Pl
KQCK 39.

-
-
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Mid-Yellowstone El Coop Inc

Hysham Montana KSRK  37.70
Minneapolis Gas Lt Co 700 Linden Av
Minneapolls Minn 43 KIDJ 31.48
Minnkota Pr Coop lnc US Highway 81
Ilarwood NI 20 KUKC 37.82
Grand Forks ND KUKG 37.66
\llnnesotn Pr & Lt Co 30 W Superior St
Duluth Minn 30 KSKIT  37.54
\llsslaslppl Pr Co 327 Delmas AV
Pascagoula Miss 30 WKMS 158.13
Hwy 19 Gulfport Miss WKMQ 158.13
Legion Bidg Poplarvilie Miss WGRQ 158,13
721 Main Columbia Miss WGSQ 158.13
Waynesboro Miss WGSU 158.13
Mississipp! Pr & Lt Co 414 8 Comnmerce
Jackson Miss 10 WAPG 39.86
Modesto Irrigation Dist Enslen Av
Modesto Calit KQBZ 2,726
Mobile 13 KQCV  31.74
M Pr Co 314 St
Falrmont WVa 5 WIBQ 37.18
5th & RR Elkins Wva WJI!U 37.18
Substation Howesville WVa WJIB 37.18
Ct 8q Wehster Sprs WVa W JBZ 37.18
Montana Pr Co Higgins & Bank
Missouia Mont KOBH 158.13
Montant Pr Co
Cut Bank Mont 16 KOBQ 158,13
Morgan County Rural El Mem (‘orn 159 Main
Martinsville Ind 5 WEPG 7§
Mountaln Fuel Supply Co 615 (‘onn AV
Rock Springs Wyo 1 KAYG 2.7268
Coalville Utah KQVK 2.726
Narragansett Elec Co 280 Melrose St
Providence R 45 WMVW 39.66
New Bedford Gas & Edison Lt (‘o 5 Cannon St
New Bedford Mass 12 WHUA 39.648
Carver Rd Wareham Mass WHUD 39.66
NE Power Co Grafton St
Mitlbury Mass WAOJ 2.726
45 Conwny St Buckland Mass WAOK 2.726
NJ Pow Lt Co
Pllllllmhurtz NJ 200 WUBC  75.5
105 E McFarlen Dover NJ WURD  75.42
217 Spring St Newton NJ WUBE 75.50
38 Main St Flemington NJ WURF  75.50
179 Main St Hackettstown NJ WUBL  75.50
New Orleans Pub Ser Inc 527 Magnota 8t
New Orleans La 35 WXPY 158.13
3734 Tulane Av New Orleans WNOM 31.46
Market St New Orleans La "OOL 39.66
Dwyer Rd New Orleans T.a WWBRD 153.59
3734 Tulane New Orleans L.a WWRE 153,59
Valence St New Orleans La WWRBG 153, 5¢
Polvinia St New Orleans La WWRH 153,50
Dryades St New Orleans La WWRJ 153.59
Ihervilte St New Orleans WWBK 153.59
Elvsian Flds New Orleans WWRBO 153.59
NY State Elec & Gas Corp 15 Ehlrevhm St
Rinchamton NY TH  31.98
NY State \'nturnl Gas Co
Nr Genesee P 14 WBKK 37.86
168 8 Main qt Wellaville NY WBKM 37.86
C'aledonia NY WBKU 37.88
Otisco NY WKOF 37.88
T.awrence Tn Pa WKRJ 37.88
Tavlor Farm Wayneshure Pa \WSTZ  37.86
Noble Cty Ru Klec Mem Corp
Alblan Tnd 5 WNZF 37.54
No Indlana Pub Ser Co W Wash &
Goshen Tnd ‘)6 \V DBV 39.86
Wash 8t Valparaiso Ind WIKF 39.86
701 Wasrh 8t LaPorte Tnad WKYO 39 86
Angola Ind Substatlon WMRHB 30.84
340 N Buffalo Warsaw Ind WMRG 39 86
T.ake Av Plymouth Ind WMRM 39.8¢
Hanswalt St Monticello Ind WSRA 39 86
W 108 Goss Kentland Ind WRRHB  39.84
8th 8t Fowler Ind WSRG  39.86
4621 Eim Av Hammond Tnd WUDK 39.86
Northern Natural GGas C'o
Ogden Towa 190 KAXG 3318
Pauliina Towna KAX1I 33 18
Welcome Minn KCFR 33.18
Reaver Okla KTOP  33.1R8
Skellytown Tex KTQ7Z 33.18
So Sioux City Nebr KWSR 3318
11ooper Nebr XRC 3318
Bilk 2-8 V Buren Tiugoton Kan KXWT 3318
Sublette Kan YDIH 3318
Milinville Kan KYDI 3. 18
Bushton Kan KYDI 33.18
Clifton Kan KYDN 3318
Reatrice Nebr KYDP 33.18
Palmyra Nebr DO 3318
Oakland Towa KYDR 3. 18
Minneapolis Minn KYDT 33.18
Omaha Nebr KYGL 3.18
Ventura Towa IVX 33.18
Northern Pledmont El Coop 175 E Davis St
Culpeper “’Gl)(l 153,59
Northern “tateﬂ Power Co
8]t Crolx Falls Wis WPIL 3.19%0
15 8 Sth Minneapolis Minn WLP 3.190
Nueces El (‘mp Tne 526 Main
Robstown Te KBMM 39.86
Oakdale Coon l-l Assn US ITwy 12-16
Oakdale Wis & WNPE  39.86
Ohlo E(llson (‘o 325 E North St
Akron O 46 WOEA
2h E noanlman |t Younzﬂtown WOUM
121 K High Springfield ¢ WR
Sugar Grove Ohio \'TQ
Ohio Fuel Gas (‘o So Pt Comp Station
8 Point Ohio 25 WNXY
Ohio-Midland Lt & Pr Co 10 8 ngh St
Canal Winchester Ohlo 6 WEU
Ohlo Power Co. St Rt 214
Bellaire Ohio 221 WABO 39,
Portable 4 WOIW 726
St Rt 61 Vernon Jet Ohlo WAFJ .
Walnut St Kenton Ohlo WAGS 39,
North St Zanesville Ohto WAIJN 39.8
W Main 8t Crooksvilie O AOA . 86
Sunnyslde S8ub Waco O WCEG  39.8
216 N Eliz 8t Lima O WCLI, 39.8
111 N Wash St Van Wert O WCLS 39,86
Deflance St Lelpsic O WCRE 39.
45 N Monroe Tifin O WDBN ).
132 Kv Sub Newcomerstown O WKXF 3986
85 E Maln Newark O WMGZ 39.
214 E High Hickaville O WOPG ).
120 N 4th St Boscoe O WOIM 5
Ohio Pub Serv Co Oyster Rd
Bluebell Substa Alllanee ) WAHI 9 .66
128 E Liberty Vermillion O WAWM 39.66
Garden Cty Pk \larlon O WEB\\' 39.66
200 Oberlin Av Lorain ¢ VIYQ 39 66
Middle Rowsburg Rd Ashlnnd [¢] WJPH 0. 6
Harkness St Bellevue O WKBJ 39.66
W Maln St Loudonvilie O WKPO 39.66
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PUBLIC UTILITIES — Continued

19 N Main Rittman O WKVU
150 8 Ollve 85t Elyria O WMLW
S Maln Ext Warren O WMLX
Harber Rd Pt Clinton O WML
9th St Massillon (0 WROQW
Ollvesburg Rd Mansfield O WQWX
Perkins Av Sandusky O WRRA
City of Okla-Water 1Jept
Pump Statlon ¢ X
Fliter Plan KSNY
Okla Gas & l-lec( 0 301 & C‘herokee ot
Muskogee Okla 32 KAMO
4th 8t Enld Okla KENA

Kelley 8t Ft #mith Ark

301 S Cherokee Muskogee Okl KEXS
2500 Midland Ft Smith Ark KQMO
Ifarrah Okl Generating Pit KRM1

Owen Cty Ru El1 Coop Corp (lourt \q

Owenton Ky 12 WREJ
Ozarks Ru El ( oop Corp 17 N mm-k_ jt

Fayettevilie Ark 10 KCI1LM
Northwestern Elec (‘o 12 Lewis & Loring

Portland Ore 38 KBPB

Portahle 3 KAGNX
Paclc I’r & Lt Co 6th & Rose o

Walla Walla Wash 24 KS8X l-:

Union Gap W h KT
Panhandle Kastern Pipe Llne (" 0 '3()7

Liberal Kan

Olpe Kan

sunray Tex

Houstonla Mo

Louisturg Kan

Boonville Mo

1221 Raltimore Av Kan City Mo

Arkalon Kan

Centralia Mo

Greenshurg Kan

umas T'ex

Hardesty "l'ex

1laven Kan

1Hugoton han

Satanta Kan

451 E Prospeet Jackson Mieh

Montezuma Ind

Pleasant El1 11

Fdgerton Ind

Glenarm I}

Tuscola 11

Zlonsville Ind WQICE
Indiana 1td Maumee Obio \\ QG
Pedernales k1 (‘oup 1ne s
Bertram T'ex 32 KPEF
Fredericksburg Tex K

Liano Tex
Johnson (° Tex
Pemlscnt-l)unklln El Coop

Haytl Mo KAMY
Pennsylvanla ¥1 (‘o 535 Vine .

Johustown Pa 138 Wit

French Rd Frle Pa Substa WMYYV

Pennsylvania Pr & Lt Co Ashland
Fraekville Pa )
117 E HBroad llazieton Pa
Main 8t Mt Pocono P’a
uth St Allentown Pa
10th St tarrisburg Pa
Griest B3ldg lancaster Pa
Wallenpaupack Hyd kHawley Pa
West 5t Willlamaport Pa
901 Hamilton St Allentown Pa
324 West St Willlamsport Pa
Bloomsbhurg Pa liydro Sta
135 N Wash St Wilkes-Barre

Pennyrile Ru Kl Coop Corp liway
Russeliville Ky 28
Pensjon St Cadlz Ky

Peoples Coop Pr Assn 11 3rd St SE
Rochester Minn 8 KHCII

Peoples Natural (Gas Co 545 W m|Penn Pl

Pittsburgh Pa WOCZI
Versallles Th Pa WIHE
128 K Main St \lonongnhela P WIJHF
Brave Pa JEHT
Comp Sta Crates West Pa WULA
Phlla Elec CCo

le 98 WQLZ
23()! Market St Phila Pa WwWQLP
Penn St Norristown Pa WQRIL

Phillips Gas & Oil Co Grant Av
Kittanning Pa
arion C'tr Pa
Punxsutuwney Pa
Glen Campbell Pa
212 4th Av Tarentum Pa
Sprankle Hills Pa

20 WJAU

Widnoon Pa 3
Curlisville Pa WikG
Dime I’a WIGT
l{emon l’a wWJGU
o wiGv
,egls Rt 10031 Marwood Pa WJIGX
Pickwick k1 Memb Corp Houston & Third S
Selmer Tenn whylJ
Pledmont I-l Mem Corp So C‘hurton St
1ilisboro N 6 WHMYV
Pierce-Pepln El Coop
Elisworth Wis wWIQV
Piloneer Ru Kl Coop Inc
Piqua Ohlo WATC
Urbana Ohilo WHKNMI
Planters hl Mem Corp 413 (‘otton Av
Millen 8 WU LG

Plymouth ( ti'i” Co Water & Le)den Sty
Plymouth 16 WH'I'H

Maln St Wareham Mass WHTR
Plymouth El Coop Assu

LaMars lTowa KX0OJ

Moblle KXON
Pointe Coupee El Mem Coop

New Roads La RPQ
Polk-Burnett El Coop 4th & Mlch sw

Centurla Wis DJv

Moblle \\'l)JZ
Portland GGas & Coke (‘o

Portland Ore 2 KGFT
Portland Gen El Co

obile 133 KGEN

Portland O KA

621 SW Alder St Portland Or KQEB

Three Lynx Ore KRKX

Potomace l'l Pr Co J10th & E Sts NW
Washington DC 174 WSIB
Provincetown Lt & Pr (o 104 Bradford St
Provincetown Mass 4 WIPN
Public Serv Co of Colo 1123 W 3rd Av
Denver Colo 50 KPS
Publle 8erv Co of Ind Inc

Kokomo Ind 111 WEQP

January 1948

39.66
39.66
39.66
39.66
39.66
39.66
39.66

39,98

349.86
39 86
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37.86
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| Marion Cty Ind WKKI  31.46
Dresser Pr Sta Terre Haute WNVY 47 82
Public Serv (‘o of N1 1087 Elm St
Manehester NH 0 WENA 15825
600 8 Main St Tulsa Okla KGN»® 39.86
Public Serv Co of Okla
1 Newman 8 Hackensack NJ WCHC 37.18
Mobile 7 KRPG 30 .86
900 W Grand S Elizabeth NJ WCIA 37.18
Pub Serv & Gas Co 31 Van Houten St
Paterson NJ 154 WCil) 37 IR
225 N Warren 5t ‘I'renton NJ WCIE 3718
17th St Camden NJ AN 3718
938 Clinton Av lrvlngton NJ WOCIK 37,18
Princeton N. wWiErl =
268 Baldwin Jersey (C NJ WMQV 37 18
268 Baldwin Jersey  NJ WNPEF  37.18
Puh Ut Dist 1- l.ewls Cty Wash "xl l'ncmc
('hehalls Wasl 4 39.66
Morton Was l I\AA\ 39 66
Pub Utll Dist I-Clark 'ty Wash 814 Wash Nt
Vancouver Wash 40 KACH 153 59
| Pub Utll Dist 1-Cowllitz 'ty Wash
Longview Wash 20 KRN 37 66
PR Water tes Authorlty Santurce Pr Plt
San Juan Pr 17 WEFNT  39.66
| Mobile H WTLG 37 54
Hostos Av Ponce PR KAOM 2726
Guayama PR WA 2 726
Mayaguez PR VAWY 2.726
Dos Boeas H-E Pl Arecibo PR WQIU' L, 2 726
Puget Snd Pr & L.t Co 7th Av & Olive St
Seattle Wash 55 KXI10 5 42
Queens Borough G&E (o Mrunwlck Av
Far Rockaway NY  WRDI 30 N6
24th st Far Rockaway NY WRDJY 39 86
Rochester iclec Dept
Rochester Minn KXIP
City of Rochester El )ept
Rochester Minn Mobhie KXI1Q
Rochester G&E Corp 174 Front St
Rochester NY > WGAE 39 86
Rockland 1.t & Pr (o Bway & lV) Nts
1 Central Nvack NY 8 WOWPE 31 44
48 Genung St Mlddleton NY WOEWQ 31 46
Roosevelt (‘ty Elec Coop Ine 202 SE Main
Portales NMex 10 KXDI, 3770
I Roaslyn Gias Co .!700 Shicley \lcmnrlnl Ilwy
Arlington Va NV IRk
Rural Coop Pr Assn
Pine ity Minn 1f2 K(‘\'\‘
Mitaea Minn KGXT 3
REA Pl Hawlck Minn l\()\\‘ 3.
| REA Pl Cambridge Minn KQWZ  33.34
Rush (‘ty Ru 1K1 Mem Coop Y last 3rd St
Rushville Ind 3 WDGH 31 16
| Ruthertord Fl \lem Corp 1 Main St
| Forest (it WSXTT 37 78
Sacramento Munic Util Dist ¢ nlll S9th & R
Sacramento Callf KHRE 153 59
Safe Harbor Wtr Pr (‘orp Safe Hurlmr Pr s
Manor T'n Pa 5> WNJIF 3086
St Joseph Lt & Pr Co
St Joseph Mo 2 KRMK 30 0%
City ot 4( P’etershurg Fla Mirror Lk Drive
Nt Petersburg Fla 3 WPOB  39.86
Clty of San Antonlo Tex 201 \Hsslon Rd
San Antonlo Tex 73 KAX 31 46
326 Jones Av San Antonio T KRM \\’ 31 .46
8San Diego G&E Co 114 10th Av
San 1diego Calit 43 KROA 31 46
411 N ‘Tremont Oceanside Cal KSKL 153.71
8an Patrielo El Coop Inc
Sinton Tex 8 KSRE 39,98
Satilla i51 Mem Corp PO Box H
Alma Ga 8 \\’()lll- 37.70
"k‘nﬂ-\ew Madrid-Miss EF Coop Us Hwy 60
Stkeston Mo 15 KOVE 37 62
| Seranton Ll (‘o Scranton E l&ldg
| Scranton Pa 0 WGERE  33.26
Clty ol Seattle Wash Tth & \esler Sts
e Wash 58 'Fl 39.66
l)lablu Wash Pr Hy 39.66
Gorge Pr Hs Newhalem Wash 49.66
Pr Hs Cedar Falls Wash 34.66
| 1t 1 Bothell Wash 39.66
€ Lt Pat Res Iazel Wash o 39.66
C Lt Pat Res Rockport Wash KRTO 39.66
7th & Yesler Seattle Wasl KSMH 39,66
Ross 1am Wash KUKM 39 66
Shetby Ru El ( 'nop Corp 2nd & (‘lu) Sts
Shelbyville Ky 2 WSDyV  37.62
Singing River K1 Pr Assn
Luccdale Miss 10 WAXR 33 34
Sloux Valley Em Elre Xl Assn Inc
| Coleman 8 bDa {NAK
8 Atlantle Gas Co 656 E Broughton St
Savannah Ga S KFPW 153 59
I 8 Carolina K1 & Gas Co W Biridge =t
t St Matthews 8¢ WRCB 31 16
8 Carolina kKl & Gas Co RR Ave
RBateshurg 5C 4 WBON 31 46
Parr Sheals 8¢ WHOCY 31 .46
301 Gervals (,olumbln 8C WQGIT 3] .46
8 Carolina Pr Co 141 Neeting St
Charleston 8C 26 WKPV 39 66
8 C'entral Ru 13 Coop Ine 160 W Maln St
Lancaster Ohlo 14 WEVEB 47 .54
St Rt 188 Lancaster Ohlo WEEO  37.54
Qlu Colo Power Assn Inc 19 W -lt,h St
La Junta Colo 5 KQAY 37.6:
1at & Wash Sts Lamar Colo l\()llli 37
springfield olo KQU'W 37,
14th 8t kads Colo ()(". 37

Southeastern Indiana Pr (‘o 306 E 3rd
Rushville Ind 12 \V\\'l)l’
| Pike 8t Shelbyvilie Ind WW I,

]
Southeastern Ind Ru Kl Mem (,orpvl‘ol \l. Wa
1P

Osgood Ind
Southern ( am Fdison Co 401 8

Marengo Av
Alhambra Calit 22 KAMN

Eagle Roek Sub Glendale ('al KAMC
| Katella Sub Anaheim Calit KQh7
| Ldison Av (‘hino Callt <
515 W State l.ong Beach Cal
3 Redondo Av Torrance Calif
Fuoothiil Rd Saticoy Calit
Vernon Calit
| 1435 ‘\lurlne Santa Moniea C
Nr Exeter Cailf N
Nr Alpine Calt WeXTQ
Southern Calif 1dison ("o
Mt Vernon St Colton (,all( KNHT 1
Dalton Calit KNHYVY
Vestal Substa Visalia ('alit KNHW |
Rector Substa Visalla Calif <NHX 15
| (Gutierrez St Santa Barbara KNIIY 1

Whittler Calif

8th & Fern Lancaster Calit

Nr Saugus Cal K
Southern Colo Pr Co 100 8 Vlctorln “l'l

| Pueblo (olo KB

formerly FM, and FM Rapvio-ELECTRONICS
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fouthern i1l El (‘oop hilinols Rt 21'45

Metropolis 11 3 WSEN 37.70
200 Charles St Dongola ! W \l'(l .57.7()
Southern Natural (Gas Co Montgomery I
Wetumpka Ala 46 WRBY () m 66
2008 3rd Av N Birmlogbamm Al WKI 30.66
'iewell Rd Atlanta Ga WK™ 39.66
RFD } Perryvllle Aln WQVY 39.66
Holton Rd Macot WWNA 30.66
Southside Kl (oop lnc lu 460
Crewe Va 24 WRUP  37.78
Rt 460 (‘rewe Va WKPQ 57.78
Southwest Central 1tu El Coop * nrn ’l N 5t
Indlana Pa 10 WW B\ 'W 9N

Southwest La 121 Memn (Corp 203 .\ College Av
5H KBYF  33.58
Southwestern G&E (‘o 815 1 Colttmll\ﬂt

Longview Tex Kl 3986
Southwestern l’ub Serv (‘o 2nd & l‘lllmore

Amarillo Tex 57 K¥FQZ 31.46

417 12 6th Borger Tex KCTq  31.46

1005 Av K lLubbeck Tex OCTS 31.46

THeo Gen sta Ahermnhy Tex KQBC 31.46
Stearns Coop K1 A

Melrose Minn 6 KSLV 30.86
Stevens Cty Coop Ine 344 N Maln St

Colville Wash ¢ 39.86

Suburban Natural Gas Corp 400 I Sth St

Dewey Okla 30 K8NI  158.25
Sumter Kl (‘oop Ine

Sumtcerville Fin 8 WSUW  33.26
City of Tacoma Wash Tidetlats Sub

1171 E Taylor Way Tacoma 60 KBOJ 1568 25
Alder Pwr s Alder Wash KHCD 158.25
LaGrande Wash KHCE 158.25
Potlateh Wash KNCK 158,20
Tallahatehle Valley 151 Pr Assn RI-‘A Office
Batesville Miss 2 WNKP 33,34

Tampa Elec (o Pwr Pit Parker Nt
Tampa Fla WTWC 153,70
Tampa Elec Ce Ice Plant Blde E Ilnlneﬂ
Plant City Fla S
Winter ilaven Fla
Seaboard RR Mulberry I'la
11th Av ~lubﬂt:\ Tampa 1'la
Tngqlor El Coop Ine 304 Front St
Tex

erkel {KLW 37.62
Moblle {KLX 37.62
Texas Kl Serv (‘o 6th & Calhoun th
¥t Worth Tex KTES 39.66
Hurnett St Wichita Falls Tx KUKR  39.66
Texas Pr & Lt ("o 1001 W Frwin St
Tyler Tex 8 KRZI, 33.02
Gainesville “I'ex —_
Sherman Tex o
Kl Gen Sta Palestine Tex 33.02

¥l substa Athens Tex I 33.02

Gen sta Trinidad Tex KRZR 33 02
Tlpmom, Ru El Mem Corp Linden St Bnk Bldg

Linden Ind T WTQH  34.66
City of Toledo Ohio Intake C'rib

‘Toledo Ohfo WROV  3]1.46

Low Ser Pump Sta Toledo ) WBOtU 31 46

Collins Pk Toledo Ohio WIKY 31.46
Toledo l-dhon Co 1001 W Delaware St

Tol Pd() 39 WERYT 39.86

134 | .)th St Fremont Ohio wews .86

Power Dam Deflance Ohlo WKJO  39.86

134 N Fuiton St Wauseon O WKIP  39.86
Trompealeau Elec Coop 702 I Maln

Arcadia Wi 4 WRBZM 39.66

Tri-C'ty Elec Mem Corp Walnut St

Latayette Tenn 12 WAXD 5

1st St Tompkinsville Ky WAXX 7530

215 F Maln Scottsville Ky WAYM 75.50
Tri-Cty Elec Coop Mlch

Vestaburg Mich 5 WRCZ 31.46

("o Oft Bidg Rushford Minn 7 KHFU  39.66

r River Av Portland Mich WKNEH  3]1.46

Clty of Tulsa Okla Water Dept Oftice

Spavinaw Okla 15 KNHN 37.86

405 E 4th Tulsa Okla KNHR 37.88
Uncompaligre \alley Wter Users’ Assn

Taylor Pk Dam Colo KGDII 2.292

601 N Park Av Montrose Colo KGDN 2.202
Unlon K1 Pwr Co 315 N 12th St

St Louis Mo KUEC

Unlon Gas ﬂyswm lnc 1513 W anle Nt
Independence Kal 4] KBYO
United lllumlnatlmz (‘o 80 Temple St
New Haven Con 26 WBXW
165 E Maln St l&rlduepon C WOCBY
nllwd atural Gas Co

Run Pa

338 Bnlley Av Buftalo NY

Raymilton Pa

Sigel Pa

Halsey Pa

308 Seneca Ol ¢ It) Pa
Upper Cumberiand El Mem (oop 1

Carthage Tenn 20

117 8 Chureh Livingaton Tn w l-()\‘
Utilitles Dist of Western: Ind REA O

37 8 Franklin Bloomtid in 5 Wl-\U 39.66
Vernon llec (‘oop State St

Westhy Wis 8 WWVC 34.66
Virginla Gas Transmlssion (‘orp

Standardvilie Va WOAG

Mobile WOAII
Wash Elec Coop Ine 185 Front St

Marietta Ohlo WULJ 37.54

10
Wash Gas Lt Co 25th & H Sts NW
Washington DH(* i4

12th & N st SE Wash DC \\’
1100 29th St NW Wash bC WG
Chillum Rd Chillum Md WGIL
US Rt 240 Westtnore Md WGLZ .H 06
Edmonston Md WAWW —
Mobile WAYR e
Wash St Tummnny Ll Coop Ine
Franklinton 1. WAUO 31.46

Wash %uburbnn ('as (‘o 4601 Tanglewood Dr
l~,(lmonxtou Md 3 WAWW
Wash \:\l/nter

33.06
wr Co

Mol 24 KBZN  31.74

825 W Trent Spokane Wash KQJD 2.726
Wayne Cty Ru El Mcm Corp 17 8 10th St

Riehmond Ind WDNL 3% 98
Western Mass kI Co 210 Alden St

Springfleld Mass SYA 39 N6

W Kentucky Ru Elec (‘oop Corp .;05 l-, lmay

Mayfield Ky 37 62
W Oregon I (‘oop Inc 622 Bridge 4!.

Vernonia Ore 10 KPL(: 37 86

Scroggins Vly Rd (iaston Ore KPLI. 37 .86

Lllsie Rd Jewell Ore KPLR  37.86
W Penn Power Co. Charleroi Substation

1lazelkirk Rd Charleroi Pn 15 WNAA 37.18
Westwood Water Utllity Co

Phoenix Arlz 5 KCTU  30.86

Wheeling Klee Co

Moblle 12 WMOK

31.46
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PUBLIC UTILITIES — Continued

White Cty Ru Elec Mem Corp Obenchain Bidg
Monticello 1nd 4 WPQG  39.66
Whitley Cty Ru Klec Mem ( orpél :*li lllne

Columbla ity Ind 39 66
Wild Itice Elec (‘oop Inc

Mahnomen Minn 2 KWRG 37 82
winnebago Ru Elec Coop Assn

Thompson lowa v e

Moblle KXCW
Wisconsin lllec Pwr Co 231 W \llch Av

Milwaukee Wis WQHL  39.88
W lxcomlln G&E Co Milwaukee A

Ft Atkinson Wis 42 WEBOQM 39 86

Hill 5t W Bend Wis WQHK 39 .86
Wisconsin Michigan Pwr Co l’i7 WM St

Appleton Wis 6 WIBMN 34 .86

1st Av lron River Mich win 39 N6

1223 S Milwaukee Av WMPA 39 .86

Oconto Falls Wis WOQMR 39 .86
W ur(-mter Cty Elec o

Mol 20 WNQV 3146
wright- Ilennepln “oop Elec Axsn

Maple Lake Minn 25 KRZB 33.34

TRANSIT UTILITY SERVICE

Alex lareroft & Wash T'ranslt (‘ameron Mills Rd
Alexandria Va VAVR 39 86
Baltimore lrlnnll 10 N ¢ nl\en Ql

RBattimore Md 50 WRBTS 35 02
RBoston Elev Ry Co
Bosta fass 16 WDEA 35 145
Capital T rnmll o 3222 M St NW
Washington D¢ 30 WQIIA 31 46
< hlcmm Surface Lines 231 8 LaSalle St
Chicago 111 55 WAYI 30 86
¢‘inclnnati St Ry (‘o Dixte Termlnal Bldg
Cinclnnat! Ohlo 24 WAQF 31 46
City of Cleveland 1022 (‘arnegle Av
Cleveland Ohlo wWDC7Z 31.46
Delaware (‘oach (‘o 1300 l',lh.,mont Ay
Chester Pa 10 WBYC 39.02
Denver lmmwny Corp 14th & Arnnnhoe Kts
Denver (¢ 25 KRYF 72.26
st of l)etrull Mlch 3702 Barlum aner
Detroit Mich 60 WALJ 31 46
Fitchbure & Leom St Ry 1427 \\ nter st ;
Fitehbureg Mass WOCQE 39 66
Fort Worth T'ransit (‘o 1528 E l ancaster
Fort Worth Tex 15 KiJB 39.02
Houston Transit ( 0 800 Texas St
Houston Tex 20 I\\\'M\ 72 50
Motor l‘runull 0 112 W Adams 8
Jacksonvitle Fla H \V( HK 39.86
Kansas Clty Pub ﬂerv Co 428 l)elaware =t
Kansas (ity Mo i KIS 31.46
Key 4ystem ll()ﬂ Bway R
Oakland Calif 31 KYSN 39 66
I. A Transit Lines 962 W 1! 'th m .,
Los Anceles (‘all 47 KITF 31 46
Louisville l{y ( ‘o 29th & lluny
Loulsvilie ) WTVU 39 02
Motor lrunnlt ( 0 36 l(lvemlde A\ ,
Jacksonvilie Fla WOCHK 49 86
New Orleans Puh Ser 317 lmrnnne St
New Orleans La WNOO 39 86
Oklahoma Railway (o 1206 Iaxchal e AV
Oklahoma ('lly Okla 5 KWNA 72 62
Phila ‘Trans Co 1405 Locust St
Phlhulell)hlnl 58 WIVN 3114
Pittsburgh Ry Co 435 th Av
Plttsburgh Pa 18 WDRO 31 46
8t Louls Pub Ser Co
Nt Louls Mo 2 KEHG 31 46
Salt Lake Clity Lines 602 K 5th South St
Salt Lake City Utah 8 KKPM 30 66
S|an Antonlo Imn«tn Co 310 bu Nt \lnr) ¥ Nt
San Antonlo Te; 15 KSAK 39.86
City & Coof 8 I° ‘ml Presidio A\
sSan Francisco Calif 30 KCRJ 31 46
sSan Diego klec Ry 241 Bway
San Diezo Callf 10 KSDR 39 86
Spokane Citv Lines W 1229 Boone Av
Spokaune Wash 10 KSCK 33 U8
Unlon St Ry Co I‘h'l Purchu.-ne St
New Bedford M wWIGZ 39 02
United Fllec l{) ¢ u 24 | ¢ '((‘ham:e Pl
Providence ¥ WIWK 31 46
Wash \lnrlbnro& Annap \lmur Lines 1510 8 S Av
Hrndhllry Hts M 7 WMNA 35 1
Wash Va & Md Coach Co 70 \ Ramlnlph Nt

Arlington Va 7 W 39 686
Worcester ﬁll Ry 287 Grove St
Worcester Mass 8 WMOS 31.46

PETROLEUM PIPE LINE

Ark Western (Gas ("o Ark Western Wrehne

Ozark Ark WHXAY 33 18
California Co

Waterproof La 12 WaXOCG 33 I8
C 13 King Drilting ‘o Fastham Bidg

Midland ‘T'ex 35 WHXC) 33.26
Continental l’lllwe Line (‘o 'Fank Farm

Brownsville Te: 3 KCRB 39 66

Pump Sta Mercedes Texas KCRD 39.66

Punip Sta McAllen Texas KCRE 30.66

Rincon Camp Rio Grande Clty KCRF 39.66

Jackson Sta Sullivan City Tex KSCW 39.66
Humble Pipe Line (‘o

Nan Patricio (o Tex {ABO 37.46

Man Patricio Co (Ingleslde) KADD 37.46

OMce Humble PL.Co 8t Bee Tex KBQK 37 .16
Interst (41 Pipe Line Co Hewm Pump Sta

Hewltt Okla 0 KAJR 156 99

Nr Okla Clty KXDs 156 99
J M lHuber ¢* nrp ’00 Block 1st St

RBorger Tex M K 37 74
Pan American Pipe Line Co Hway 250

Kiigore Tex 15 KHIL 31.98

Nr Quitman Tex
MP Rallway Pt Isabel Tex
Raymondviile "T'ex

Rogers Lacy Inc 227 Tyler 5t

Longview Tex WSHXQR 33,18

Moblle WHXQs 33 18
Shamrock Oll & Gas Corp McKee Pl

Sunray T 30 KRYV 37.50
Sinclalr Pralrle ol Co PL19

33 W5XAL 158.01

Stannllml Plpe Line Co

Paula Valley Okla KQWF 2.202

N Miss St Ada Okla KQWG 2.292

Hamiiton Dome P8 Kirby Wyo KGRS 153.

Stanoline PI. Pump Sta Kirhy KGRU 153.71
Tenn Gas & Trans Co

Campbelinville Ky 100 WIAW 33.26
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S of Catlettsburg Ky
Clendenin Wva
lexoma Natural Gas Co

WEKMJ
WKNF

tch Tex 30 KQWK 33 26
Wi arren Petroleum Corp Federal Row
Norsworthy Tex 12 KIBV 33 3
Lamarque Rd Texas City Tex KIBX 33.34
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LIMITED COMMON CARRIER —

EXPERIMENTAL

Am Radiotelephone (‘o 1407 Central

Kansas City Mo 50 WOXMD 152 03
Sherman Amsden 224 ¥ 38th St

New York NY 1 W2XLP 152
Radio Dispatch Service 365 1. amyeuc st

Baton Rouge 1.a 25 WS5XBR 152
R C (ral)l) 1021 “ 6th St
Cal 11 WEXYM 152

H l«,arl l)unlelx 884 Lucas l)rlve
Beaumont Tex ) W5HN1IB 152
T IX Danfels 2'!03 Bridlepath

Austin Tex 10 \"S\Ai 152 03

Austin Tex WSXAH 15204

1721 Ky St San Antonio T 20 W5XD 152.03

4333 Southwestern Dallas 10 WSXDC  152.0:
L J DeLamarter Jr 614 Mich Natl Bk Bidg

Grand Rapids Mich 100 WXXQI 152 03

600 Broadview Av

‘leveland Ohio 10 WENXQO 152 03
Freeport Commun Radio Assn 17A W Sunrise Hwy

I'reeport N 586 W2XYV 152 03
J J Freke-Hayes 595 5th Av

New York NY 85 W2XJJ 152 03
Ralph Hicks 120 k 9th St

Tulsa Okla W5S5XLA 152 03
Indianapolis Transp Disp !20 N \lerl(llun Nt

ln(llnnapoll s 1nd 80 WUXTJ 152 03
L. M Kell e{, 519 White Bidg

Seattle WI7IXNY 152 03
Longview lelo Disp Ser 332 \\' 1‘yler st

Longview Tex 25 W5SNXNM 152 .03

H V Lowe 10910 l\lnross Av
Los Angeles Calif WENZO 152 03
Maddison Mobile Disp Radio '-ler 64.{}6 W llxnn
Madison Wis 12 WINDQ 52 03
Marine Radlo (o 528 St Paul l’l
Baltimore Md WiIXBRB
Mobile Disp Ser 1520 Fidelity "Frust l!l(h:
Baltimore Md ) W3XNV
Mobile Radio Tel Co 1707 H “‘l NW
Washington DC 5) WX
Moblle Radlophone Ser 1549 Pralt
Phlladelphia Pa 0 Wi
Mobile Radlo Tel Co 66 \lonme Av
Memphis Tenn 50 W4
91 48 Gay 8t Knoxville 50 W4

INH

517 Commerce St WAXCN
332 W HBway Loulsville Ky :»0 W4XCR
\lnhlle Radlo Inc 712 Kth St
Greeley ) WBXEP

“olo
Moblle Radlo l‘el Co 1700 (.lennrm Pl

Denver Colo WOXMEF 152.03

5 W 4th Cineinnati O 50 WSXAT 15

8 15 Broad St Columbus O 50 WAXHG 1

420 Jefferson Av ToledoO 50 WSX 11 1

1249 Wash Blvd Detrott 50 WEXQR 152 03

715 Market C‘hattanooga 50 W4XDB  152.03
Humphrey's Radio Disp Ser 613 Poydras St

New Orleans La (L] “o\"l-' 152.03

Natl l' fec Labs Ine 200 hlmz : t
XNE 30.

lexandria Va 5 W4 66
N hlcnuo \lnblle Radlo Ser 1742 Sheridun Rd
N Chicago 1l 25 WOXNY 152.03
(nlessa Radh) Disp Ser 210 N Hancock St
ke 25 WANWW 152
GAO uellly 31 N Knoxville
Tulsa Okla 10 WHNXCR 152
Rndlu l)lsp Ine 1619 I Republlcnn
h W7XNW 52
llmllu l)lsp Inc 1005 l’enchlree ll(l
Augusta Ga 82 WIXAR
Radlo l)lqp Inc 132 N Winter St
Adrian Mieh 15 WRNEJ
22 W Jackson Battle Cr 50 WEXRW
mullnmnrlne( Jorp of Amer
New York N ) W2XGG
Radiotrone Ine 523 W \lurkham :
Little Rock Ark 25
Richmond Radio Disp Ser Friends
Richmond 1nd 60 Wy
Rockford Radlo Disp 217 8 Chureh St

03
03
03
2 03

03
23

03
2 03

2 03

Raekford I wWIXCD 152 03
W Rogers 55 b \\'ashlm.'um .\t

Chicago HI “ OXCM 152,03
Royal Radlo l)lxp Ser 1914 3rd

Roeck Island 1 40 \V9\Fl 152.03
Solomon Schiller 6(5 W Illoughl))' Nt

Hrooklyn N 100 W2X'TJ 152.03
shreveport Radlo Disp Ser PO Bo:

New Orleans | 25 W 152.08
Tanner Radio & l-leﬂ Sup 109 W 9th 8t

Little Rock Ark 10 W5XZ1 152.03
‘Tel Answerlng Fxch 110 Maln 5t

Peoria 11 20 WOXCK  152.03
Tel Message 1xch 312 E Wisconsln 4!

Mllwaukee Wis H0 XCO 152.08
Transp Commun Ser Ine 224 N Wrenn st

tHgh Polnt NC 50 W4XLA 152 03
Twin City (.arage 5124 2 Imperial 8t

Lynwood Cal! 2 152 15

wWeX
‘I'win City Radlo Disp 208 Lumher lixeh Iildn
Minneapolls Minn 0 NC 152,03
"-Dryvit Auto Rem,al Co 1 L lbert |
Boston Mass 100 W l\7\
Wash Radio Disp \Message Ser Hl‘i Ga AV \“

4%}

Washington 1)C ) WEXWS 157,20
N 7 Wolpert 225 8 5th St
Minneapolis 2 Minn 100 WOXMI  152.03

HIGHWAY MAINTENANCE

state of Callt IDonner Summit \mm Sta
Norden Calif AON

Moblle I\Q(.\
1657 Rlverslde Redding Cal KASN
St Hwy Malnt Quincy Cal KATQ
US Hwy 99 Mt Shasta Cal KATR

8 M 29 Hwy Maint Susanville KATS
Maint Yard on US 99 Yreka KAT{;

S H 29 Mlneral Calit AT
Pulga ATV
uUsH 395 Alturas Cal KATW
US 299 Burney Cal T

KATX
US 305 Conway Summit Cal KRBTC
U8 395 Sonora Junct C BTD

Div 1lwys 7038 8t Marysville KQGC
Maint 8t US 40 Truckee Cal KQGID
Malnt Sta 8t Rt 18 Lk Arrowhd KQG!I

t

Mf
13t

M
M1

Mt
Mt
ML
Mt

[13)
Mt

t
Mf
Lt
Mt
ML
M1t
Mt
M1t
Gt
M1t
Mt
Bt
Lt
Mt
Mt
M
M

Maint Sta San BernardinoC ~ KQJG 2.726
247 3rd St San Bernardino KQGN 2.726
USH 395 Crestview Cal KQGK 2.726
Hwy Dist US 395 Bishop Cal KQGM 2.728
Maint 8ta US 50 Bade Callf KRMA 2.726
301 Pub Works Bidg Sacnmeto KRNF 2.726

HIGHWAY MAINTENANCE —
EXPERIMENTAL

Dist of Columbia 201 Bryant St NW
Washington DC 10 WiIXOE
8t of Mississippl

37 .4

Juokson Miss I WaXwa 2 461
S8t of Ohio 511 W 51 St

Ashtabula Ohio 1000 WRXJA 31 54

Oakwood St Ravenna Ohio WRXJB 31 54
Onondaga Cty NY Hwy I)em ‘lhopu

Jamesville NY 2Xo 3798

Cornmnon of Pa No PO Bldg

Harrisburg Pa 15 WPGE
Kdensbhurg Pa WPHY
Gilenwood Pk Av Erte Pa wpPGe

W Portal EM Tunnel Blue Mtn W
W Port BM Tun Shippensburg W
“ Port LH Tun Laurel Hill

E Port SII Tun Wells Tannery W
W Port Stony Crk Pa W
I Port Dublin Tn Pa W

W Port LH Tun Somerset Pa WK
W Port Stony Creek Tn Pa Wws
W Port 3rush Creek Tn Pa W

E Port Wells Tannery Wells W
St of Washington Summit Snoqualmle l’ass
Snoqualmie Wash 212 WiXJO
Smt Blewett P Chelan Cty W
W ity Lim PSH3 Ellensburg W
Trans Bldg Olympia Wash W7N
N City Lim PRH3 Unlon Gap W
Summit Stevens P Chelan Cty W
N City Lim P3SH? Wenatchee W
N City Lim PSH3 Unlon Gap W7XJ
4200 Main St Vancouver Wash W7X0)S
St Hwy Comm Wiseonsin 1 W Witson <t
Madison Wis 6 WIX1IBB

Madison Wis 3 WIXYQ 2.451
City of Worcester 166 Salem St

Worcester Mass 12 WINXJN 37.9%

TRUCKS, BUSES, TAXIS —
EXPERIMENTAL

Ambulance & ()xvzen Serv 970 Sntter Av

Brooklvn 8 NY 3 W2XQZ  157.41
AA Cab Co 23834 Matn St

Oshkosh Wis 8 WOXOCT 157 .53
AA Radlo Taxl 603 S 6th Av

Mt Vernon NY 10 W2XKD  157.53
A-1 Cabs 403 W Iexington St

Tndependence Mo 10 WOXKW 157.53
A-l Taxl Co 39 E Prospect Av

Mt Vernon NY 8 W2XCW  157.53
Ace Cab Co l?ﬂ 18t St

Bremerton Wash 11 WIXLZ 157 53
Ace (‘ab Co l'% W State St

[§ nlumel City 11 S WOX'FIY 157 53
Ace Cab Co .\nrthern Hotel

Ft Cullins Col 6 WONXKM 147.53
Aee Taxl Co PO Box 424

Port Hueneme Callf 6 WBXUL 152,27
Acky's Hack 503 Hayes St

8 Belnlt H1 WINCX  157.53
Acme Amhulance Service 2.;."% llnlme.u Rt

Kans, ity WOANXLW 157 41
Acme Cab 122 W Bridge St

Blackwell Okla 10 WHNVW
Acme Cab Con 211 8 Cincinnati

Tulsa 3 Okla 10 WiXAR
Acme Taxt Co 100 13t St

W Paim Beach Fla 6 WANMG
Aero Cab Cg 911 Sycamore St

Waterloo Towa 10 WAXENX

Aero Service Cnrp 236 E Shunlﬁnml st

Ka

Phlladel 8 a Pa WIBXAY 27 .46 f
Alrline Cab Co 105 Durango &
San Aptonio Tex ‘i(l W5XDP 157,53 Mf
Alexandria Independem Taxl Onrs 1600 l\lnz
Afexandria 25 W4X 'Q 157.53 Ba
Allen Butane (‘us & Equip Co So Side o
Denton Tex V'\ﬂl 157.41 Kf
Allen's Taxl 38’- = Maln 8t
Bartow S WAXWZ 157.53 Lt
Allled Cah Co 323 E Wash St
anlnzﬂﬂd n 50 WIXOX 157.53 Bt
Al's Taxi 319 *J 8t SE
Auburn Wash 5 W7IXQP 157.53 Rt
Altoons (,nh Co 1717 12th Av
Altoona 5 \\'S\Fl 157.53 Lt
Alt.oona. Yellnw Cab Co Penn RR
Altoona Pa \\'J\l E 157.53 Mt
Amerlcnn Cab Co 1304 I!wny
Alton Ti{ 8 WOXWS 152.27 Mt
American Cab Co 1029 Troost Av
Kansas City Mo wa\kr‘ 157.53 Bt
Amerlcan( nh Drivers’ Assn 5154 E Clark
Chicar. 400 WIXLI 157.53 1Lt
Andrews Taxl 527 Broad St
Rome Ga 20 WeXDV 57.53 Mt
Drs G R Andenmn & F N Pansch 107 N ¢ ummerolal
A\cen Wis 3 WOXYV 152,15 BRa
Andenon Taxlicabs 35 South Maln St
Sharon Pa 8 W3X2ZV  157.53 Mt
Andy 8 Tul 200 E Price St
Linden NJ 4 W.’.\'()F‘ 157.53 Lt
Annapolis \ellnw Cab 373 W ect §
Annapolis Md 15 "’\F(‘ 157 53 Bt
Antloch Cab Co 3rd & H Sts
Aantloch Callf 6 WBXYM 157.53 Mf
Appleton Yellow Cab Co 212 N Apoleton 8t
ppleton Wi 20 WIXWZ 157.53 Mf
A R Blossmnn Inc 314 Fla St
(‘ovln‘fw 35 WHXSIHH 152,15 Mt
Arcade Taxi 100 Flrst St
W Palm Beach Fla * WAXPM 157.53 Mt
Ardmore Cab Co 310 W Maln ﬂt
Ardmore Okla 4 WSEXNX 157.53 Gt
Arra Cab Co 753 E Green St
Pasadena 1 Calif 10 WBXYP 157.53 a
Arrow Cab Co 140 Saratoga Av
Kirkwood 22 Mo NJR 157.53 Mt
Assn of Independent Taxl Oper 2825 (ireenmount
Baltimore Md wWixct 57. Mt
Astor Cab Co 129 8 Mechanic St
Cumberland M 23 W'l\IH\ 157.53 Lt
Atlanta Vet's Trans Inc 238 (nunland NE
Atlanta Ga ) WEXYQ 157 .53 Rt
Atomie Cab Co
Savanna Il 3 WOXWD 157,53 Mt

FM axp TELEVISION
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CENTRAL STATION FEATURES

1. Hinged rack construction provides maximum ac-

cessibility.

2. Wall-mounted cabinet—zero floor space required.
3. Rack-mounted seiective dialing unit (opuonal).
4. Full 50 watts output—tubes and components oper-
ated well under ratings.

5. Meets proposed RMA standards—high attenuation
of spurious receiver response and spurious trans-
mitter and receiver radiation.

6. SYNCHRO-CYCLE circuit
peak receiver performance.

insures  continuous

Be sure of results—let General Electric handle the com-
plete job from microphone to antenna. General Electric
engineers are located in principal cities. For complete
information and assistance in planning your radio
system, call or write your nearest General Electric office
or the General Electric Company, Electronics Depart-
ment, Syracuse 1, New York.

FIRST AND GREATEST NAME

152-162 mc 2-WAY
RADIO EQUIPMENT

GETS ’
Action!

A COMPLETE LINE. . . Headquarters and mobile
Standard and high-gain
Wide variety of transmission line and

stations (2-way operation)
antennas

accessories - Choice of special dispatching microphones

Local and remote control units - Selective calling (optional)
Testing and frequency mensuring equipment.

IN EVERY operation where instant, reliable con-
tact is required, General Electric’s new 152-162
mc 2-way communications equipment can be de-
pended upon. Here is a complete system that
aids in systematizing and coordinating op-
erations. It is filled with features that mean
better performance, longer life, greater
dependability.

MOBILE STATION FEATURES

1. Single-unit chassis—plug-in, draw-out construction,
2. Plug-in receiver, transmitter, and selective receiv-
ing (optional) sub-chassis—no maintenance delavs—
no extra boxes.

3. SYNCHRO-CYCLE receiver tuning with crystal
control.

4. Meets proposed RMA standards.

5. Temperature-controlled transmitter crystal—the
reliable General Electric Thermocell Crystal.

6. Alnico V 6V4 inch speakers.

7. Accessories to fit the basic units to your require-
ments.

IN ELECTRONICS

GENERAL ¢ ELECTRIC

January 1948

formerly FM, and FJ) Ravio-EvLecTroNics

163.F1-6010
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TRUCKS, BUSES, TAXIS — Continued
Atomle ’l‘ax%vCo 1 16th Av

Patersol ) W2XZH  157.53
Auburn Yellow Cab Co 1827 ( Ieveland Av A\“
“anton Oblo 8XAP 157.53
Automoblle Club of Buffalo '-)h Wash & Clinton
uffalo NY ) W2XTI 157.41
Automobile Club of NY 2R E 7xth St
New Yor! 0 W2XUY 157 41
Automoblle Club of Mieh 139 Baxley
Detrolt Mlich 8 WSXRY 157 41
Automoblle Club of 8 Calif 2601 q MHUer(m
Angeles Calil 12 WEXSP  157.53
Badger Cab Co 16 8 Bedford Qt
Madison Wis WIXFH 157.53
L 8 Bambauer MDD RFD l(uuml Valley
Bishop Callf 1 WEXRK 152.15
Barberton Cab Co 313 6th St
Barberton Ohlo WRXKG 157.53
Barnes-lere Co 120 N Main st
Eldorado WHNET  157.53
Barnes Taxl 123 N Salt Pond \t
Marshall 5 WHXKO 157.53

Barnette & | Barnette 112 N nwny o
Minden La 15 WaXQJ

Beach Taxl Inc 253 Wash Av o
Winthrop Mass 4 WIXMP

Beaumont Hot‘g{ Co 201 .\lnln]Hl

Green Bay Wis 4 WIXVF 157.53
il Cab Co 1320-27 Av
Be(.‘!ul!pon Miss 10 W5XKV 157,53
Bell Cab 18 E 6th St I
Chester Pa i A 7 W3XHR 157.53
Cab Co 14 Fairview Av
m:;lrer‘:‘u‘m NJ 0 W2X 157.53
xi 948 Ontario Av
Be“l::nrn Falls NY 3 W2XPD  157.53
Rell Taxi Co 113 & Ist St ~
Temple Tex 15 WHXTB 157 53
Belllmxllam Clty Taxi 210 W ( heslnut st .
BRellingham ‘;Vgsh T F"zr \\Z:tl’\' 157.53
‘T'axi Service ont §
Baltimore Ta: s e o

Marquette Mich
Belleville Cab Co 102 N Mlinols
RBelleville Il 8 WIXQU
Peter Edward Bender 217 8 W n.ﬂ Av
Saginaw Mie 3 WRNJX
Bennie’s (ab (‘o 28 N Maln Qt

Helena Montana —ti : IW7XK.\! 157.53
f CCo Benw otel
nenwood Inx '« T

tle 15 W 6th + (
| ile MDD I
J “ nerke ANCZ

ru Ind
Berry (‘ah Co 140 N Elsworth A\

Salem Ohlo \\g\x\l 157.53
Cab Co 1030 Burnet St
Re‘l‘:t" %3:&:"% ) 75 WHXOCP  157.53
{ (‘o ‘) Enon St
nel"!,erly]Talcl R WIXKB 157.53
Oak St
qsp B'“han i 10 WAXDR  157.53
Welston St
LY an::-, ]508 ' S WONIN 15753
T Steulen
n“}‘?“th\’;lY"o F ! 6 W2XSH  157.53
§ S Main
B"]{lso;r?)’g ’)\’115 1 6 W7IXQD 152.27
BiIl's City Taxl 1510 High =t R e
noulderIColqe e Av‘ WOXIL 152,27
rvice 5
Blgeﬂ T{)w“l;l h 1 12 WIXNR 15215
flly’s Cab Co 10th & Main
D ngton Mo ’ ) WOXKI  157.53
Birmingham Vets C'ah Co I’!.)I Iiu[mcr St, .
Birmingham Mich 8 WHXRU 157,353
BKW Couch Llne 24 8 4th Ql
Sunbury P G H "i\h.‘l:‘ o 157.53
ite Dututh Ca n )
mgl':h‘ltth“l\h l"’ | 7‘ Wﬂq} FD  157.53
1 ite ('ab Co 124 Gordon
m‘l‘;kl& Y I € : 16 W4XCV  157.53
Black & “’hlte Cab 317 Main .
Texarkana Tex 15 WSNJ( 157.53
Black & Whlbe (‘ab Co 23 No ‘"h 8t !
Fort Smith Ark WS5XI.D  157.53
Black & Whlte Ine 113 N \lnln Stv
Little Rock Ark 20 WSXPK  157.53
Black & White Cab Co 319 W “ B’ Street
Russelville Ark 12 WSXST 157 53
Black & Whh,e ('ab Co W 304 Sprague Av -
Spokane Wash ] ”: I:‘Jl}lgg 157.53
White (al 0 Hotel Bol
m‘l‘icl:}s‘etlduh 20 W7XLX 157.53
Black & White € ah Co 328 7th 8t .
Parkershurg 0 WSXIII 157 .53
Black & White ('ab Co 313 Wsukeasn Ay
lll'((zllwno;lll 1 e “;‘r 1\22‘28‘\ 157.53
"hite "T'axi Serv ;
nhllY“ & ae 10 W2XTC  157.53
Blair Taxl Co 119 Alleghany St
"nllllh\yslh;l;'a(l' T 3 WAXMI 157.53
B-l.In¢ Tax! “hestnu o ~
Oneonta NY W2XXD 157.53
Bloomfield Cab Co Tne 535 Bloomfield Av R
et Cole Cab Co 1754 S m.?k FOR
bl *ah Co B!
mlll‘:;rkel ("'( Wi ’ = 12'% YBXUX 157,53
3| 3ird C'ab C'o 115 W Wash St
llg-‘:‘r@'en‘Illh'eﬂﬂl( ¢ 23 t\\'«l‘(\lM 157,53
Blue Rirdd C'ab Co 115 W Wash &
I(‘j‘eenvllle 3C dl R\tVI\YB 157.563
Blrd ('ab Co 225 N Trade
muwelnﬂtoln-gsl NC© A“ 4XRS  157.53
ne Bird ('al ( 040" \Irtnrln v
mll,‘;'nc'lrl'\il H‘ W4XVM 157 53
Blue Bird [‘nxl (‘o 648 hexlmzron Av
»\shevﬂlgrl\(‘ OIET e 8 W4XQL 152.27
3 S Syeal ore
mufrelell:;’h rnx\ v 30 WAXQZ  157.53
Hlue Lina Cab Service 920 W Grand Av .
Wisconsin R'n I'd% W:ﬁ2 AR 7 'W‘)%TR 157.53
B Llne Taxie: 0 enter §
Iue “ﬂ b H WIXPC  157.53
3} 1 ('0 824 §. 4th St
“‘EtTm‘lll N 4 WIXQD  157.53
Blue & White ('ab Co 2001 N W'ater 8t
Caorpus Christi Te: 5‘(15 157.53
Bob’s Auto Rental lnc 450 mchmond
New Brlzhtn'n \NY Maln Sll(t’ wW2Xce l- 157.53
B Taxl Serv! re 97 E Ma
og()w:l’:ds NY 18 ]«:lw2xns 157.53
Boston Cab ( o § mphony R¢
Theaton Mass Y qp ) WIXDH 157.53
M J B n I60 Lake St
S’ew([))‘fv)(‘n vt 3 WIXEP 157.53
Boynton Cab Co 1232 N Ediron 8t
g'/lllwnllkee 2 Wis 275 WIXNB 157.53
Bragal's Taxl Service 96 3rd St
Troy NY 4 W2XNB 157,53
Bnnd 8 Cab Service 2068 Sheldon Av
Houghton Mich 6 WRXIC 157.53
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Mt
Mt
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Mt
Mt
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Brentwood ( ab (‘n 4131 Brow nwllle Rd

Pittsburgh 27 P 20 W3XOJ 157.83
Brlghton Taxl Co M Village l,nne Iidghmn Sta
Rochester 10 NY 4 W2XUE  157.53

Broadway l)eluxe Cab Co 115 A\\ nw
Portiand C 10 '7\ll) 157.53
Broadway Yellow ( ‘ab Co 271?4Iqt AV N

Blilings Montan: WINLD  157.a3
Brooks Suburban lnc 11 Haistead St
E Orange NJ 15 W2XIA 157.53
Brown & Whlte Cab Assn 22-; 26 Sussex Av
Newark N 10 W2XNM /7 157.53
Brown & Whlte Cab Co 171 Univ Av
St Paul Mion 18 WBXSQ 157.53
Brown's Cab 924 Av (.
Fort Madlson, WOXEL 157.53
Bruces Red lop Taxl 312 N lmh St
Wattoon {ll WaXNOZ 157 53
Bryaat's Taxl 1206 13th St
Lubbock Tex 10 W5SXRS  157.53
Buddies Taxi Service 1:34 W uverl; 8t
Framingham Mass 2 WIXMT 157.53
Burlington (:ab (,o 1009 \lehane St
Burlington NC 8 WANTD 157.53
Bussard Taxi & Bus Service 3395 S Lincoln
Englewood Colo 51 WOXBB 157,53
Cab Services Inc 335 (-ntewuy Bank Lildg
Minneapolis Minn 50 WAXMM 157.53
Cabe Inc 1636 Glenarm Place
Denver Colo WHXFF  157.53
Caldwell Cab (o 115 nghtnwer St
Thomaston Ga 20 WAXDJ 157 .53
Calexico Taxl Co Box 961
Calexico Calif 5 WBXDM I57.53
Calif State Automoblle Assn 150 \ an Ness Av
San Franeiseo 2 Callf 5 WBXCF 157.41
8t of C.lif DIv of lIiway 1120 N St
Sacramento Cal WEXYD 2.455
Callahan Tax! Service 193 Western Av
Brattleboro Vt 2 WIXMJ 157.53
Cape Bway Cab Co 702 Bway
Cape Girardeau Mo 15 WOXMU 157 53
Capitol Hill Taxi Oper Co 133 SW 24th St
Oklahoma Ctty Okla 50 W5XTIDM 157,53
Carbondale Transfer Co 45 N Main St
Carbondale Pa ) W3XID 157.53
Carlbe Flectronics PO Box 4881
San Juan 24 Puerto Rico 3 K4XOX 154.89
Carl’r (abs 422 Montgomery Av
Sheffield Ala 10 WAXVZ  157.53
Carolina Cab (o 104 Market st
Charleston SC 3 WANQX  1537.53
Carpenter's Cabs Rox 6
Lineoloton NC 4 WAXUG 157,53
Norman Carver 126 N First Av
Wausau Wis 8 WYXJX 157.53
Central Cabs lO'i Murray Av
Worcester M 41 WIXFI 157.53
Central Cab Co 532 Forrest Av
Portland Malne 21 WIXJB  157.53
Cenrtral Cab 130 N Scales ~
Reldsvllle NC 6 WAXZP 157.53
Central rnxl 2 JIackson St
Lowell Mass 6 WIXER 157.53
Central T'axl ('n 11 North Nt
Auburn NY W2XO 157.53
Central Taxl-Blue ('ab (‘0 266 W Beau S(
Washinzton Pa 5 WIXHT 157 53
Century Cab (o 3rd St & 3rd Av Sk
Cedar Rupldn a WBXEN 157.53
Century lsxl (o 200 F Jeﬂerson St
Syracuse W2XZD  157.53
Chapman Cab (‘n .i.i()S Wash A
Newport 10 W4XPY 157.53
Charlie’s Taxl %rvlw 145 N 6th A
Manville NJ \\'2\(,\! 157.53
'hattsnooga Trans (,o 912 \la.rket St
Chattanooga Ten 30 WA4XVG 157.53
Checker Cab Co lnc 2124 St \lsry's Av
Omaha Nel 100 WPXFY 152.27
Checker C'ab Co 323 4th St
Blsmarck ND WOXHB 157.53
Checker ('ah C'o 1415 'l‘n-munt St
Deuver 2 Colo M WOXJIP  157.53
Checker T'axl Co
Bostan Mass 10 WIXFT 157.53
Checker ('ab Co 3901 Terrace Av
Pennsauken NJ 10 W2XTG 157,53
Lhecker (,ab Co 117 K 10th St
Erie 40 WiXGI 157.53
(,hecker (,ah Main & Swede St=
Norristown Pa 6 W3IXMK 157.53
Checker Cab ( 0 705 Sniuda \\
Columbia 8C WIXNX 157.53
Checker (,sb Co 303 W \\'hltner st
Anders 4 WIXWG 157.53
Cheeker (/ah Co PO Box 423
New Orleans La 150 WHNXWNM 157 .53
Checker Cab Co 330 Central Av
Hot Springs Ark 30 WHXNZ  157.53
Checker Cab & T'ransfer Co ’6.7 Latayette
Baton Rouge La 25 WiXOV  157.53
Checker Cab ("o 115 N (.rnm
Odessa Tex W5XQL 157.53
Checker (,ab Co 502 Dolorosa ! .\t
San Antonio Tex 100 W5H5XSK  157.53
Checker Cab Co 114 S First st
Temple Tex 15 W5XTS  157.53
C hecker Cab ( 0 468 E St
San Bernardino Calit 3() W6XPR 157.53
Checker Cab Co 100 Ridge S
Sault Ste Marle Mich l() WSXLD 157.53
Checker Cab Co 331 Adams &
Steubenville Ohl 7 WBXPO 157.53
Checker Cab Co lluﬁ Franklin St
Michigan City Ind 15 WIXJZ 157.53
Checker Cab Co 621 N Maln st
Kokomo Ind 12 WOXKR 157.53
Checker Cab Co 1655 N Water 8t
Mllwaukee Wis
Checker Cab Co 22 N (‘olorado St
Midland Tex 15 W XYQ  157.53
Checker Cab Co 34 N Bway
Aurora I11 13 \V‘i\'PB 157.53
Checker-Yellow. ( ‘ab Co 329 Pine S
Green Bay 12 W9\Pl[ 157 53
Checker Tsxl (o 148 8 Blalr St
Madison Wis 1 WOXTT 157,53
Checker (‘sb Ine 840 Ath St
Miaml Beac! 65 WAXDT 157.53
Checker Cab Co 1808 O°Nell st
Cheyenne Wy 20 W7XBQ 157.53
Checker Taxt (‘u 302 Sherman Av
Coeur d'Alene Idaho W7XQX 157.53
Chesapeake & Ohlo Ry Co 82’! 2 Maln St
Richmond 10 Va 10 WIBXDX .198
Chlcago Motol‘ Club 66 11 & Water St
Chicago 1 111 20 WI9XAC 157.41
('hrlstle Cab Co 6 Bank St
Waterbury C‘onn 6 WINXEC 157.5

'lnMnmnI Automobtle Club Ctral Pkwy
Ctneinnati Ohlo 10 WBXMQ 157.41
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Circle Cab Co 118 F Washington Place

Springfield hio 45 WEXHK 157.53 M1
Citizens Red Llne Taxi 44 N 5th Av
Tucson 15 WIXPJ 157.53 BI
City Cab Co 22() 2 L.ane
Falls City 2 WPXDV  157.53 M1
City Cab Co llh N Malin St
Minot ND 10 WBXHL 157.33 \If
City Cnh Co 306 Beltrami Av
Bemid)i M 5 WBXIF 157.53 Br
City Cab Co lnc 253 Maln St
Fitechburg M 12 WIXGV  157.53 Bt
Clty Cab Co I0 PO Sq
Taunton Mass 12 WIXMC 157.533 Rf
City Cab Co 383 Lishon St
Lewiston Me I WIXND 157 53 Mf
City Cab Co 23 Fenton Place
Jamestown NY 12 W2XS8W  157.53 Rt
City Cab 840 Ashury Av .
Ocean City NJ 10 W2XTS 157.53 Lt
Cltv (‘ab 1050 Blalr Av
e Pa 2 W3XIHr 157.53 Lt
Chy Cahs 341 N Wash Av PO Box 1098
Pulask! va 1 WeXRQ 157.53 Dt
City Cab 215 E Main St
Front Royal Va 10 W4XS) 157 53 Bt
City Cah Co 329 2nd &t
Hen Ky 3 WIXSW 157 33 Gt
City Cab 1126 N Hudsgon St
Arlington Va 20 WAXTW 157 53 I
City Cab (‘0 243 ] Orange Av
Ortando Fla 5 WANTZ  157.53 r
City Cab (‘o 408 \lnnmumery St
Munmomery Ala 10 W4XXI 157.53 Lt
Clty Cab 115 8 Augusta St
Staunton Va 15 WAXXU 157.53 Lt
Cl(‘y I(‘ab {I;) 41]4 W lTniv. Av
alnesville F 12 WIXZC 157.53 |4
City Cab Co 701-3 Hamilton St )
Leaksville N(* 6 WINZI, 157.53 1t
[ nyd(‘ah %n 107 ¥ 4th St
7 W5XOL  157.53 It
‘I’t]y (‘st_)r(/o 401 N Spring St ’
yler Tex 0 WHXPM  157.53 Ra
(‘I}y (‘al;"(l‘a 10|‘1 Theobald ' o :
reen’ 10 W5HXLF 157 53 )
(‘l}y '(“nh l‘(""}‘l’m” Bway ’ P7 A%t
Aibbee! ex 20 WHXRV 57 53 D
('lg Cab (Tn IR Austin St ’ ALl
enton Tex 0 WAXR0 157 53
Clg (4 nh{ 0 626 N Main St ) e !
orger Tex 3 WiHXUY 57.57
Clty Cah Co 117 W 6th S C 197w
mai 15 W5XWD 157.53 )
Clks;'f‘ah go 512 W Larkin ' 7R8I
ens Tex 10 W5XYB 57.5
Clty Cab 411 lamond St ’ 19758 e
“orona ('al 10 Wexoo hT.f 5
Clty Cab Co 2144 Kirk St 1T At
? WAXOT 157 53 1
Cl%lyel(l;\ah ©o 458% Rell Fll)“l‘l’ Rivd 73 !
ower Call Wi 57 53 )
Clt\wl" ‘:;h Co 1 “' Vine ¢ e 157 % att
) ernon Ohlo 4 WSRXTII 57 & 3
("lﬁ’ (‘tﬂh (;l" I'?O V{'nter ar X 157 53 Mt
enton Harbor Mich 12 W8XJK 57 33 )
€ty Cab Co 411 hroad st NI 1ST A
0l uron Mieh A WRNXT 57 53 )
Cltg Cab Co 210 W caurt st 197 53t
ashington ¢ H Ohin 6 WRXPB 157 ! A
Clty Cab Co 124 F: Crawtord ot A A
ay Ohlo 2 WRXPL 57 33 )
Oty Cab Co 207 N 4th st 197 a3
es el R WRK) < 37 53 M
R '8;.(1“') (“v‘f'm N Main 8t 8XRK 157 53 Mf
1 kosh 4 WIXK 57 53 )
City Cab Co 408 E Hickory NRV1sT AR
‘qtreah r 11 4 WAXND 157 33 Mt
IR’ (tnh ("(l) 108 E Main St
enton 5 WIXSG 52 2 A
O 3&’ ( ubll? n“I? N Locust ’ Pz T o
anesville 10 WIXVS 57.53 N
‘l" '((shn("n' l()'illl 19th St * 18753 At
nkersfield 8 WEXDK .53 N
(‘l%\' (s nlh Co 2({.) W Ltberty Qt ° 157.5 '
armington Mo XN 57.53 N
(Igr( xlnll) Co I"; 9 \\'estmlnsu-r ql e @ 1AT.a3
ovidence RT WIXN 57.53 M
Clt\:; ls‘m (‘1:‘5.'” State 8t T
adison 50 WINXJP 57.53 )
Cltv Hall Taxt 1383 Wash St ’ ! ’ .
" Newton M. WIXNJ 157.53 Rt
C I%‘y :eTvlc\e"l‘mlrah 430 Genoﬂee St
uffalo 30 W W 157.5 M
(‘lt\v Taxi 'IQM Wash Av X0 19755 M
Newport News Va 6 WAXBL 157 53
Cliy Taxl Co 113 N Brewer St ron e
Paris Tenn 10 W4XITE 157 53 Mt
Clty Taxt Co ;ll Fzm K St
Grants Pass ( 5 WIXOW  157.53 a
City Taxl Servlre 700 | Court 8t
9 \ ls,alla Calit 12 W6XBI 157.53 Mt
Cit i3 ll‘ml Selrl-?dre 130 South 1,
ulare C'a 1 WBXLY 157.53 Mt
Cl%’y ;ltaxllﬁerglmr 918 2nd St ?
orterville C'a 3 WEXT.W 157.53 Rt
Clty Taxl Service 123 W 3rd St o
Rushville Tnd 10 WOXBW 157.53 Bt
City Taxl Service 618 W 2nd Qt
Defiance Ohto {8 WSXRI 157.53 Mft
City Transit Taxt 320 & Gnrny AV
Pomona Calit 20 WEXQJ 157.53 Mt
City Trans Co 610 8§ Akard Qt
Dallas Tex 250 WE5XON 157.53 Gt
Modern Delivery %rvlce 1120 8 Ollve St
Los Angeles Calit 00 WEXRG 157 11 Lt
City Yellow (Cah ("o 356 W nnwerv St
Akron Ohlo WSRXAE 157 53 Mf
Clark (*ab Co 120 N State St
Belvidere 111 6 WOIXRQ 157 53 Mf
Clark’s Taxi 52 F Blackwell Qt
Dover NJ 2X1U1J  157.53 Lt
Clearwater Transit Tne 305 8 Pnrllen Av
Clearwater Fla XMY 157.53 Mt
Cleveland Auto Club Co 2605 Euclid Av
Cleveland Ohto
Clipper Cab Co 251 W Washington St
Frankfort Ind 5 WOXRE 152 27 Bt
Cllé)per Cab Co 109 W Pecan St
herman Tex 7 W5XVI 157.53 Mt
Clovis Translt (‘o 117 EGrand Av
Clovis N W5XQZ 157.53 Mt
C&L Transpurtatlnn 24w \(aln S|t
Lewiston Montana 8 WIXKW 157.53 Bt
Club Cars H5 Lake St
Sallshury M 20 W3XHF 157.33 Bt
Coaeh Corp of Freeport State & Douglas Sts
Freeport hl 7 WOXDE 157.53 Bt
Cobby’s Taxl 56 W Market St
Corning NY 10 W2XZF 157.53 t
Columblia Yellow Cab Co Inc 801 Cherry St
Columbla Mo Wﬂ‘(FJ 157.53 Wt

FM axp TELEVISION



BROWNING FREQUENCY METERS

Standard in the Communications Services Since 1939 — Constantly
Improved to Meet the Needs of Communications Supervisors

MODEL S-4: Hand Calibrated at any 1 to 5 Frequencies
between 1.5 and 100 Megacycles

Use the BROWNING model S-4 frequency
meter for communications systems operating
on frequencies between 1.5 and 100 mc. This
meter is calibrated at any number of points
from one to five, as required.

So accurate and convenient is this highly
perfected design that you can check the fre-
quency of any transmitter within 60 seconds.

Accuracy of =.0025Y%, meets the FCC
requirements. Stability is assured by the use
of crystal control, an electron-coupled oscil-
lator, and a line voltage regulator. Operates
from 110-115 volts, AC or DC.

Precision settings are indicated by a cathode-
ray eye that flutters at the beat frequency,
and holds steady at resonance. Ear phones can
be used to check the frequency of distant
transmitters, picked up on a suitable receiver.
Each dial division represents approximately
25 cycles at the lower frequencies. You don't
have to guess when you use this BROWNING
frequency meter,

Rugged construction is intended to with-
stand years of use in communication service.
Weight 15 Ibs. Six tubes, plus voltage regu-
lator are furnished.

MODEL S-7: Hand Calibrated at any 1 or 2 Frequencies
between 72-76 andfor 152-162 Megacyles

The BROWNING crystal-controlled S-7 fre-
quency meter is intended for communications
systems operating in either or both bands
between 72-76 and 152-162 mc. It is cali-
brated at any one or two frequencies within
that range. In design, this instrument is similar
to the S-4, and it can be used with the same
degree of speed and precision in checking
mobile and headquarters transmitters,

The accuracy of =+=.005Y% meets FCC
requirements. By following the simple pro-
cedure outlined in the instructions, an accuracy
of =.00259, can be achieved.

Visual indication of resonance is provided
by o cathode-ray tube that flutters at beat
frequency, and holds steady at resonance.
Remote transmitters, picked up on a suitable
receiver, can also be checked for frequency.
At the low end of the 72-m¢. band, each dial
division represents about 1,000 cycles. The
ease with which readings can be made is an
important feature of BROWNING frequency

's ]

meters.

Operates on 110-115 volts AC or DC. The
weight is 15 |bs. Six tubes plus voltage regu-

lator are provided.

MODEL S-5: Hand Calibrated at any 1, 2, or 3 Frequencies between 30 and 500 Mc.

The BROWNING S-5 meter, accur-
ate to =.00259,, is suitable for all
standard and special services on 30
to 500 mec. The crystal, contained in
a temperature-controlled oven, is
accurate to =.,001Y,. The electron-
coupled oscillator is temperature
compensated, and a line-voltage
regulator is built into the meter.

If desired, the panel, 8% by 19
ins., can be rack mounted. It is not
necessary to bring the mobile

transmitters to thz location of the
meter. Signals can be picked up on
a receiver to which the meter is
coupled. The meter is then tuned
for zero beat. An easy-reading
scale of 5,000 divisions is operated
with a precision worm drive. At 30
mc., one division represents about
24 cycles.

Operates on 105115 volts AC.
Weight 35 Ibs. Eight tubes and a
voltage regulator are supplied.

IMPORTANT: Every communications system should have a BROWNING model RH-10 calibrator, to check any
make of fraquency meter against Bureau of Standards WWYV signals. The RH-10 is standard for this purpose.

BROWNING
LABORATORIES,

750 Main Street, Winchester, Mass.

In Canada, Address:

MEASUREMENT ENGINEERING, Ltd.

Arnprior, Ontario

Jannary 1948

INC.

precision products:
$-4 Frequency Meter
S-7 Frequency Meter
$-5 Frequency Meter

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

Please send me ftechnical details and prices on the following Browning

WWYV Frequency Calibrotor
Laboratory Oscilloscope
FM and FM-AM Tuners

formerly FM, and FM Rapio-ELECTRONTOS



WW
3 Half Waves

in Phase
Instead of 2

By adding an additional
half wave dipole to its
well-known beacon an-
tenna, the Workshop has
stepped up the power
gain from 2'2 10 3%
timmes that of the ordinary
coaxial dipole.

il sl e divts s ettt il

GRS

Orther new design features
include a new molded
fiberglass housing for
greater strength, less
weight, and lower oper-
ating losses.

Design Highlights

® low angle of radiation
concentrates encrgy on
the horizon.

e Symmetrical design
makes azimuth patiern
circular.

R ie

e (:an be fed with various
types  of trammis.'eion
lines. Special fittings
arc available for special
applications.

e Entirely enclosed in non-
metallic housing for
maximum weather pro-
tection,

WOBNCES RS Y

e Designed specifically for
152-162 me. with a low
SWR over the band.

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

THE

WORKSHOP
ASSOCIATES

INCORPORATED

PAT. APP. FOR

Specialists in Iligh-Frequency \nlennas

66 NEEDHAM
Newton Highlands 61,

42

STREET
Mass.

TRUCKS, BUSES, TAXIS — Continued

Columbus Green (‘abs Inc 307 S 6th 8t

Columbus 15 Ohlo 56 WENXNHR 15
Combined ('ab Service Ine 2337 ‘lhermnn Av NW

Washington DC 250 WiAXDJ 157 53
« ommerclnl C'ab (o Inc 2923 l< 9! .th st

Chlcago 1t VON VL
Community ( ‘ab Co 7320 W lsconnln Av

Hethesda Md 25 W3AXNK
Community rranslt Col53 N \lnI

Helena Montana x L
Coning's Elec App Serv (o IH Iinrrnn St

katon Ohio a3 WKXOB 152 15
State of (‘onn 100 “uhlngton =t

Hartford Conn I WIXFY 2 405
state of Conn 185 Capitol Av

Hartford Conn I WINHX 2 455
Cook’s Cab Service 110 Small St

Salishury Md 200 W3IXHB
Coop Cab Co Inc 1318 Bway

Columbus Ga ll)() WiNAL 157 53
Corvallls Taxi Serv 213 N 4th S

Corvallis Ore 12 WINXMS 157 53
Courtesy (‘ab (‘o 219 Ocean ,-\v

Laguna Beach (‘alit 3 WBXWNX 157 53
Courtesy Cab Co 227 W ‘\uln st

W Frankfort Ii1 T WXl 157 53
Courtesy Cabs 11 San Marcus ('t

Santa Barbara (‘alif 20 \Vﬁ\\ 1157 53
Cralg Cab Co Inc 505 S \lullberr)

Munele Ind \\"D\UI. 157 53
Crescent Motors Inc 920 \Hlmer AV

Anniston Ala 8 W4XRB 157 53
Crescent Motors Inc 507 W Clinton St

Huntsville Ala I8 WANXRD 157 53
Crescent Motors Inc 709 Ist Av

Gadsden A 28 “J\Rl“ 157 .53
Cromwell 6200 ’l axl Serv 14 RR A

Milddletown NY 25 \\'2\\ M 157 53
Crump Bros Cnb Co 212 E Houston

Sherman T
Cubby's Tnxl 3‘38 State St

lenal 9

(& unnlnghnm Taxl Co 404 Weatherly
Borger Tex 10 W5

C& Y Cab (o 522 Robert St

5 W5XDZ 157 53
157.53
157 .53

Fort Atkinson Wis 2 WOXCY 157 .53
l)nlleu Tnxl Lo 407 w ummnon 8t
The Dalles ) WIXLT 157 53

D&C (mb (¢! o 44 Bway
Hornell NY
Dan's Taxi Nerv 826 4th St

5 W2XV7Z

San Rafael 10 WBXLQ 157 53
Danville Vet Cab Co 39 8 \‘ermlllon St

Danvilte 11} 10 WIXQHR 152 27
Geo Wm Davidson 103 Prairie St

Ottawa 111 1 WOXYB 152 15

Davis Cnb & o 142 Randolph Av

Pulaski 10 W4XQJ 157 53
Davis l)eluxe Cab Co 625 llnmpumre St

Quiney I 10 WIXQF 157.53
Davlis 'l‘ul 19 Perkins St

Gloucester Mass 10 WIXFI 157 53
Day's Quaner ’l‘ul Co 418 15th St

Columbus G WiXZR  157.53
Decatur Tranalt 301 Ist Av

Decatur Ala 28 WAXME 15
Deerfield Packing Corp Seabrook Farms

Bridgeton NJ 25 W2XHH 157 41
DeLuxe Cab Co 120 8 Green

Ottumwa Towa 5 WRXER 157 53
DeLuxe Cab 206 Ward Av

Caruthersville Mo 10 WOXMO  157.53
l)el uxe Cah (‘o 914 Houston St
(‘hattanooga 2 Tenn 41 WHXON 157 53
Del.uxe ( ab Co liroad Av
Albany 20 WEXHB 15753
DeLuxe ( nh ( 0 210 8 Church St

Jackson enn

DeLuxe ( nh (A) 222 Maln 8t
La Graoge Ga

DelLuxe ('ab Co 127 N 7th st

15 WANXSEK 152 27
15 WAXUC 157 53

Nashville T'enn 20 WAXYI® 157 53
Del. uxe ( ab Co 507 F 8t

Eureks Calll t WBX YU 157 53
I)eLuxe Lnb Co 1300 N Hnglnnw St

Flint Mich 45 WSXIL 157 53
Del.uxe Cab Co 104 E Maln St

Danville 11 5 WOXFD 157 53
DelLuxe Taxi Service 207 N V Irglnln St

Reno Nev WIXMU 157 53
DeSota Sedan Service 1399 Post 'it

San Francisco Calif 75 WBXAZ 157 53
Diamond Cab Co llB Buffalo St

Johnson City Ten 12 WHXMR 157 .58

Diamond (ab 20 la Piccndlll) Nt
Winchester Va l() WANYT
Diamond (‘ab Co 704 Calif A

Long Beach Catif xz WEXKY
Diamond Cab (o PO Box 107

Pullman Wash 7 WIXKY
Diamond ('ab Co 609 Trent Av

Spokane Wash 20 WINXMQ 157 A5
Diamond Cab (o 32447 Piper St

E Detroit Mich 10 WEXOS 157 53
Diamond Cab Co 6501 W Mth st

Inglewood Callt 15 WBXZIY 157,53
Diamond Taxi Inc 15-25 W Third St

Lowell Mass 30 WIXBG 157,53
Dime Taxi (‘o 1316 High st

Alameda Calit S50 WEXBC
hmett K Dinsmore 107 thnmn St

Ames lowa ‘BXKI 157,53

Dinuba Cab (‘o 108 1< Tulare \t

Dinuba Calit h WEXDO  157.53
Dixie Cab Co 553 Ellis st

Augusta (ia 18 WHXSZ 157.53
Dixie Cab Co 201 8 Elm St

Denton ‘T'ex 10 WAXQP  157.53

Dixie Tax! Service Inc 59 (iovernment St

Mokhlte Ala 4N AL 157 53
Dodge Taxt & Bus (o 110 W llluh St

Pigua Ohio 11 WKNXJN 157 53
Domino Taxi 1110 Avenue K

Lubback Tex 1
Don's ('ab Co 733 Bway

4 WIXQZ 157.53
7 W2XQ8  157.53
157.53

Seaside Ore

Dore's Taxl Inc 179 North Av
Plalnfield NJ

Dotty (‘'ab (‘0 536 N Parish St
Jackson Miss 33 WHXSQ

DuBois Cabs Inc 22 (‘atherine Nt
Poughkeepsie NY 20 W2XYL 157.53

Dundalk (‘ab Assoc Inc 3008 Dunleer Rd
Dundalk Md 20 W3XHV

Dunelien Taxl Serv 311 North Av
Dunellen NJ 4 WIXTE 157 53

¥ Providence ('ab (‘o Inc 152 Warren Av

East Providence R1 12 WIXNB  157.53
Economy Cab Co 316 N Oak Av
Mineral Wells I'ax 13 W3X VB 157.53

ML

Mt
Rt
Bt
Mt
Mt
Mt

Mt
M
Ba
Lt

Bt

MI
At
M
Lt

MI
Mt
Mt
MI
ML
Ml
it

Mt
MI

Mt
Mt
Mt
Mt
M1
ot

Mt
Bt

Mt
Mt

Mt
Bt
Mt
Ml
Lt

Mt
Hf
Gt

88 Cab C'o 118 1 Madison st

ottawa | ) WOXNF 157 a3
1lectronic ki qulp ( 0 301 E th ﬂt

Fort Worth “l'e: I WHXVM 157.53
Hllngmn ‘Taxi Nerv 1900 Erle Ht

N I\nnﬂwd(lty.iu 10 WHXLU  157.53
Kl Monte "I'axi €0 133 X Tyler Av

El Monte ('allt 15 WEXMS 157 53

Emery Hotel Taxi (‘o Inc 22 South Av
Bradford Pa 10 WaAXGB 157
Emptre Taxi (‘o 63 Mohawk St
Cohoes NY 4 W2XZN 157 53
kgleston Sq Independent T nxl ( 0 mm W ash
Boston Mass XHU 157.53
l‘,pps (‘ab (‘0 126 N Angelina Ht

Lufkin Tex 7 WiHXKQ 157.53
Iirie Taxicab C'o 117 E 10th ﬂt

Erle Pa } W3XGJ 157,53
Escanaba Taxi Serviee 615 1. udlnvton st

[sscanaba Mich 6 WKX 157.53
fiverett 8q 'I'axi 449 Rway

iverett Masy 8 WIXGX 157.53
Peter J Faber 6085 Newburg Av

Chicago 111 1 WOXDM 157.89
Fails ('ab (‘o 107 W Portage "I'rall

Cuyahoga Falls Ohto 7 WBXIX 157.53
Farrell's inc 110 8 5th St - N

Manhattan Kans 12 WO\J\ 157.53
I'ayetteville (‘heckered Cab ¢ u 115 enter

Fayetteville A W5X ’l‘ 157.53
52 Taxl Servlee 923 Lincoln Av

Pascagoula Miss 10 WHXJF  157.53
Filunarn Taxi 21 Public 8q R

Greenville Ohlo 4 WEXIV 157.53
500 Cab Co 117 N Townsend 8t

Ada Okla 5 W5XJ1 157.53
Flamingo Cab (‘o 1043 5th St

Miami Beach Fla 8 W4XLV 157.53
Flushing Maln St Taxi Serv .15 40th Rd

Flushing NY 2X A0 157.53
FM Company 260 Main St

Great I3arrington Mass 4 WIXMB 157.53
Thomas M Ford 1311 Green Rldue 8t

ranton Pa W3XDR 157.53

Fort Meade Tnxl Nerv Illllendule

Sliver Springs Md 15> W3XFT 157.53

l‘on “nyne safety ("ab (o IQ‘J)'K Fairfield Av

rt Wayne In WOXLM 157.53
l~‘ort Wayne Safety ('ab ("o 325 2 “a) ne St
Wayne Ind 76 WINJV 157.53
44 Cab Co Box 37
Pine Bluff Ark 15 W5XI1 157.53
441 Cab & Hus ( 0 Ine Cate & lmdue Sty
Jonesboro ) W5XKO 157 .53
Fountain (‘m ‘I nxl Co 4812 N Ilwny .
Knoxville Ten 5 WENWL 152 27
Four-O-E! ht [§ nh o 1530 Virginia Av
oplin ) 35 WBXKK 157 53
Fowler Tnxlcab o 710 Court 8t
New Castle I’a 8 W3XOH 157 53
Fred’s Cab Co 109 N Rock lalnnd
El Reno Okla 10 W5XDT 157 53
Fulten T nxl Co 82 8o Ist St
Fulton 3 W2XDF 157 53
Gallagher & Sons 32nd & Walnut sm
Philadelphia Pa 3 WAXCR 157 .53
Garden nbs 4954 Whittier Blvd
K Los Angelen Calif 75 WBXPK 157 53
Garden Clty Cab (‘o Ine 24 Mrond St w
Savannah Ga 40 4XYO 157 .53
(.arﬂeld ab Co 11 Terhune Av
Lodl N W2XYJ 157 53
(.ary « nb Co 754 Washington \t ~
Gary 1 WIXAJ 157 33
Gelsen ( nb & Conch Co 1300 Jefferson 8t .
Dex Plaines NI 11 WIXQP 157 53
Giene's Tul 13 Clinton St
Nashua NI 9 WINGM 157 53
Geneva Cab Co 3114 W stnw Nt
Gieneva 11 WQXTI 157.53
(.eomen Radlo & Telev Co 8!6 F 5t NW
Washington 1" 20 “"l\(-l{ 157.5%
H B Getz & Sons 689 Ist St SE
Massition Ohto 10 WBXDH 157 53
(-lllln ‘Taxi Co NW Cor Public 8q
roy Ohto 10 WBXLK 157 53
Gl Cab Co 35 3 Mission St
Wenatchee W 10 W7XQL 157 53
GI Taxicab Co lnc 509 E 5th St
I Moines 1o 5 WBXKG 157 53
Fugene 8 Goebel 03'; Pleasnnt st
Oak Park 1Ml 1 WIgXG 157 89
Gold 8tripe Taxi (*o 700 Citizens Ht sk
Houston Tex 53 W KY l57 53
Graham Ambulnnre Serv 2615 Hllver Ridge Av
Los Angeles 26 Calif WEXYB 157 41
Graham Bros {ne 2000 N Peck R
El Monte Caltf 8 WEXLU 157 .41
MR (.rnmllng ll() (ommerce t
Fort Worth Te 40 WS5XBE 157.53
Granite Htaxes M 1Tnjon St
Peterborough N} 0 WIBXEC 43.30
Gray ('ab Co Inc¢ 357 Cherry St
acon Ga 15 WE4XZN 157.53
Gray ﬂervlce Co 268 F. Ferry 8t
Buffalo 8 NY 10 W2X0Q 157 53
Green Ball Taxi 214 8 4th St
Waco Texas 25 W5XOG 157.53
Green Top Taxl Service 1207 Paclnc AV
Tacoma Wash WIXHW 157.53
Greenville le Codls E \1cHee AV
Greenville S W4XOB 157.53
Green & Whlte (‘ah Co 207 E ( enter
Pocatello 1daho R W7XNA 157.53
Green & White (,.b Co 1815 nwny
Denver Colo 50 WANXJD  157.53
Fred A Green 4 Nepessing St
Lapeer Mich 3 “K\()J 152.27
Greyhound Cab 4213 Rehlersumn d
Baltimore Md 5 WIXGD  157.53
Greystone (‘ab 13ox 888
Namps Idaho 3 WIXNE 157.53
Grove Tax! (,0 l.t(H MifMin ﬂl
Huntingto! 10 W2X8U 157.53
ankensnck Tnxl Service 7 F. Mercer St
Hackensack NJ 30 W2XKil 157.53
Hamiltons Frozen Food Berv 3211 W Davis Nt
Dallas Tex 6 WHXYG 157.41
Ham & Merv ‘Taxi 215 Market St
Alton 1l 0 WIOXAG 152.27
Hampton Cab Service 16 (olller St
Hampton Va 10 W4XSH 157.53
Hanford Taxi Service 108 N Douty St
Hanford Callf 10 WBXAN 157.53
Harp Bros 18 S Hanover St
Pottstown Pa 6 WIXCX  157.53
Harrisburg Taxi & Bag (‘o ﬂlrnw berry St
Harrishurg Pa 35 W3IXDIL 157.53
Harrls Taxi 14 Mill St
Littleton NH 4 WIXLY 157.53
Hatboro Taxi Serv 37 S York Rd
Hatboro Pa 8 W3XMY 157.53

Mt
it

MI
M
Kf

MT
It
Mt
of
nt
M
Rt
AT

Kt
M
Mt

MP
Mt
Rt

FM axo TELEVISION



TRUCKS, BUSES, TAXIS — Continved

Hathnwny l)ll Co 501 County St

25 WIXGL 157.41
llnven (‘ulm 354 \laa olia Av
Winter Haven Fla 12 WHXUM  157.53
Hawley Cabs Public 8q No 315
Troy Ohio 6 WSXPW 157.53
Hazle Cab (‘0 10 I Broad St
Hazleton Pa 157.53
M B Healer 115 W Anderson
Brownwood Tex 15 WiXDX  157.53
Hecks Taxi ("o 123 S 4th St
Quincy 111 6 WIONUM 157.53
Donald J Henderson 502 15 7th st
Tillamook Ore 5 WiXQJ 157 53
Henley's Yellow ('ab Manhatee Av at 10th St
Bradenton Fla 14 WIXYZ  157.53
Hennessey Taxi Service 244 “mulelu Av
Ellznbe h NJ 14 W2XJN 157 53
erbert's l‘axl 15 Stowell St
S! Albans V't 4 WINNH 157.53
H & H Cab ("o 11 N Park 8t
Sapulpa Okla 10 WHXUT  157.53
lickey Cab (o 2 Fairfield Av
Bridgeport (‘onn 157.53
Highway Radio Inc 1424 t6th St
ashington 6 DC 200 WIXIQ 43.82
Highway Radtio lnc 1424 16th St
ashington 6 I 100 WOXPK 157 41
Hillside Terminal ( abs 1ne 509 45th St
Unfon City NJ 10 W2XI1W  157.53
Hilltop ('ab Co 8 Hillerest Dr
Daly (‘"f 25 Calit 5 WEXWK 157.53
Hislop Taxi 58 Porter St
Portsmouth NI 10 WiIXJIE  157.53
Harold Holt Melendy Rd
Hudson NH 10 WIXJJS 157.53
in Hodson 2136 Sherman Av
North Bend Ore 4 WIXPP  157.53
Hogan Cab (o 1903 Holladay St
Portsmouth Va 25 W4AXTI 157.53
Holmes Tnxl 88 North St
Cats| NY \\Z\I P 157 53
Holyoke Yellow Cab Ine 276 lllgh
Holyoke Mass 10 “’l\l)\l 157.53
llomewwad Cab Co P() Box 45‘1
Homestead Fla 4 WAXAM 157.53
Hoots Cab Co 600 Webster St
Chillicothe Mo 10 WOXLO  157.53
Hot Hhot rnxl 210 8 Main 8t
Cart 0 WOXLDB 157.53
Hotel Holu th o 820 Bnnnock st
Bolse Idaho 16 W7XIF 157 53
Howe Motor Co Ine 97 Pleasant Nt
Claremont NI 10 WiIXJQ 157. 41
Hub Cf ny Tnxl €'0 107 W Main Ht
enn 10 WiIXBJ  157.53
Iludson Tnxl Co 648 Bway
Bayonne NJ 5 W2XKX 157 53
Jnmu H Huuheﬂ 303 E Tyler St
Longview Tex 4 W5X1Q 157 .41
llurry Cnb 127 .\' 7th St
Klamath Falls Ore 13 WIXKS8 157 53
Hutehinson Bun & Cab Co 16 Kast A St
Hutchinson Kans 45 WBAXFH 157.53
ideal Taxl Co 767 Main St
Willimantie Conn 3 WIXJL 157.53
niv of MNlinois
Galesburg 111 3 WIXDYV 152,15
Indiana Deluxe C'ab (0 710 Niles Av
South Bend Ind 45 WEXMV 157 .53
Indio Yellow Cab 705 Tingman
Indlo C; 5 W6XX1) 157.53
lnurmounuln ‘I'rans Co 2I31 Wyoming 8t
Salt Lake City "tah 20 WIXNH 157.53
Jacobs Tnxl Service 440 8 \1aln st
8pring City Pa 0 W3XPJ 157 83
Jured Checker (¢ nb Co 102 1 Sulllvnn st
Kingsport Ten 10 WAXVA 157.53
Adam Julelakl I243 N Avers Av
Chicago 111 10 WOXFD 157 53
Joe s Tnxl l3th & Cireen Sts
15 WAXWJ 157 .53
Joen Tnxl lM ¥ Market St
Corning NY 4 W2XVH 157.53
Jolly (,nb ( o ll(l ﬂ 2nd St
Mem VAX LT 57.53
Jordan l;‘nxl Co 15 MeFariand St
Charleston Wva 30 WEXGH 157 .53
June Newt Cutrer 116 %4 Walnut &t
Hattlesburg Miss 20 “ S5XRX
June Taxi Service Inc 422 8 7th Ave
Mt Vernon NY 10 W2XZJ 157.53
Kedzie Protective Patrol 6 8 Kedzle St
Chleago Ml 22 WOXRK 157 4t
Kellogg Taxi I29 Kellogg Av
Kellogg Idal 6 WIXLB 157.53
A A Kemp 706 'lrd Av W
Kaliupell Mont 7 WiXQT 157.53
Kennedy & Sonx 1)etective Ag Iﬂ.ﬂ NW 19th St
Miami Fla WAXVC 152,15
Kenosha Checker ('ab (‘o 1216 59!h K
Kenosha Wis 25 WAXTM 157.53
Kenton Kab Ko 133 8 Detroit 8t
Kenton Ohjo 5 WEXOY 157.53
Frank Ketter 534 Deerfleld Av
Highland Park B 25 WOXPP  157.53
Keyntone Auto (‘Iuh 220 8 Broad St
Phlludell;_ 5 W3XOB 157,41
Kimball's Taxi ( u 224 8 James Bt
Ludington Mich 12 W8XSG 157.53
Kimbie Taxi Service 404 Main St
Boonton NJ 157.53
Lester Kinabrew Jr 510 W Larkl
Athens Tex 4XAU 157 53
Knoxvlile Alr| on Transit 521 l' ( umberlnn
Knoxville 'l 15 WAXXM 152 27
Konen ( ab (& o 1()5 N 5th 8t
Farg: 15 WONXJIF 157 .53
I\rnmn L] Taxl 183 Hrondwly
burgh N ) W2XMI  157.53
I\r'euhxc I‘nxl Service 204 Qpencer 8t -
t & 7
Kyle Flam Tuxl 323 Austin Av
Port Arthur Tex 14 WEXQN 157.53
TLackawanna Taxi Co 10t 8 Wash Av
Scranton Pa 5 W3XEM 157 53
Laclede Gas ('0 923 N 7th st
8t Louls Mo 75 WOXLJ 157 53
LaCrosse Cl ty ( ‘ar (‘o 309 Rlvoll Bldg
LaCrosse W WINTV 157 53
l.afayette Taxl &en'lce 147 C hestnut St
M e Pa 0 W3XDO 157.53
LaGrange Lab Co 108 W Burlington Av
LaGrange 1l WIXPF 157 53
Lake Cabs Inc 119 Richmond St
Palnesville Ohio 10 WRXMG 157 .53
Lakeview (‘ab 43 .\' McCamly
Battle (‘reek Mich 12 \VR\ PJ 157.53
L.apeer Taxi Co 156 W (-enme
l.apeer Mich “’8\117 157 .53
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' ) The units illustrated represent a complete

redesign of our older precision attenuvators for
laboratory standards. Flat for all frequencies in the audio

range. Reasonably flat to 200 k.c. up to 70 db.
y 5? a
LES, INC.s|

ATOR 337 CENTRAL AVE. « JERSEY CITY 7
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TRUCKS, BUSES, TAXIS — Continved

Laurel Llne};l‘axl Co 109 Cedar Av
8

Scranto 20 W3XILJ 157
Laws Funeral Home 29 Fedeml 4!

Brunswick Me WINGR 157
Lawson Tnxl Co 657 N (‘olumbla \!

Frankfort Ind WUXUF 157
Legard's Taxi Service 245 North '~t

Bath Maine WIXDX 157
Liberal Taxi Co 18 Lincoln

Liberal Kans 10 WeX LI 157
Liberty Cab Co 601 18t Av S

Fort Dodge Ia 5 WOXIHH 157

Liberty Cab Co 624 Vigo St
Vincennea Ind

Liberty ('ab Co 111 Lee St
Montgomery Ala

Liberty Cab Corp
Evansville Ind 60 WUXLB 157

Limited ('ab C'o 11918 E ( nllﬂe St

WHXSC 157

30 WAXWT

towa City Ia 25 WOXO'S 157
Limousine Ansoc North 3 le-nln

Spokane Was ) WIXKQ 157
F P Lindley MI)

Powder Springs Ga 4 WIXUK 157
Little’s Red Cab (o 205 8 Wash

Crawfordsville Ind 4 WAXTP 157
Lozan Cab Co 313 Pearl St

Logansport Ind WANXMS 157

3 W
Long’s I!mz Trnnsler Co 600 (‘hurrh st
Lynchburg \\ 4XOR
Longhorn ’l‘axl ( o 348 Proctor
Port Arthur Tex \\"'1\.]“ 157
Loraln Cty Radio Corp 203 ‘ith St
Lorain Ohlo

2 W

Torain Cty Radlo (‘orp 203 (nh Nt
Lorain Oht 2 WRXHEF 157
Loutsville Tnxl & Transt Co N:" W Liberty

SN

Loulsville K 3 WANNYV 157
Lucas P‘unernl Home 817 N sylvania

Fort Worth Tex 6 WANXYS 157
Luxnr Caba 1461 Pine St

San Francisco Calif MM WEBXCR 1457

Lyndhurst Cab Service 576 \'all(-v Brook Av
Lyndhurst NJ » W2XNL
Lynn ( nhl Co 3 Almond st

Lynn \ IR WIXDE 157
MaComb Cab Co 121 E Carroll St

MaComb TH 4 WAONVK 157
Manitowoe Checker ('ab ("o 714 Wash St

Manitowoe Wis 6 WONWN 157
Marion Radio Red Cab 473 W (‘enter <t

Marlon Ohio 100 WENX LW 157
Martin Trans Co 113 Keach St

Redwood City Calif 30 WENSW 157
Maryland Drydock (‘o 1900 (‘hlltN <t

Baitimore Md WINES 157
‘vlnther's Tax' 78 B O ummerm \t

Bridee J # W2XOz7 157 4
HC ‘\lntteﬂ 8116 N Knox Av

Chicago 111 2 wmxm; 157
GE !\lnnemn 368 Maln Nt

Greenfield Mass 9 WINXIT 157
MeConnell’s Taxl Service 213 N 0th St

Stroudsbure Pa 5 WIEXFR 157
Orvie 8 McDanlel 323 S8 Canyon ﬂt

Carisbad XM 14 WAaXMG 157
MeGiirs Taxl Co 240 Sunset Av

Ashehoro NC 6 WANNL 157
Medftord Taxl Service 321 qal(-m St

Meddford Mass Wl NGB 1567
Medta ‘Faxi Service 312 I!nker

Medla Pa 15 \\"t\l Y 147
Medford ('-h Co 104 £ Main ~x!

Medtord ( 7 WIXRS 157

Mereer Taxi ‘lervlce 1735 K 4
Mercer ('alif ) WEXZI" 157
Milaml Bottled Gas Enc 1701 .\W 7th Av
taml Fla 10 WAXNN 157
Michiean Cab Co 7 715 River » t

Lansing 3 Mich 5 WKEXMJ 157
Milddletown Taxl Service 16 l\lnv <t

Middletown NY i W2XI'N 157 7
Midiand T axl Co 143 Gordon

Midland Mich 15 \\')L\'ﬁl) 157
Mld-Wav Cab Corn 1044 W axh

Poughkeepsie N \\".!. NF o157

15
Miller Tax| Service 112 State st
2t

Springfield Mass ) WINIY 157 ¢
Minot (Cab Co 100 8 Maln St
Minot ND 10 WOXNN 157

Minute Man Cab 110 Wush St
W Warwick R 10
Misslon l‘axl ( 0 151 W San Fernand. st
San Jnse € » WAENMIT
M _L Hall lnc R01 | Vietory "l\ll
Burbank Callf 1H W6XOX a7
Moblte Taxi Call Service 100.7 \\ n ulwnrth 4!
Detroit Mich 20 XQF 147
Modet Taxt Corp 115 8 Nt
Syracuse NY 30 W2XVR 157
Monroe ("ab (o 211 Grammont St

State »

Monroe La 4 WANWK 157,
Monroe Tax| Service Rt 17

Monroe NY W2NXSD 157 50
Moreland's Ambuhmre Serv .MM Imperial Hwy

Lynwond ( " WANRBY 157

Morgan Cab ( o -H " N \Inznnlln =t
Laurel Miss R

Morro L lmouslne Serv 6493 \Icl)ul 1 Av
Brooklyn ) 15 W2XRI, 157
\lntoroln lnc 4545 Augusta Blvd
Chicago TH WONMG 157

1
Nash Taxi Service 567 Warren Av
RBrockton Mass 10 WINCT
Natchez Clty Lines Inc 23 Aldrlmze st
Natchez Miss ) WiXTP
Natlonal H(:ﬁtlt o Inc 60 nroad Nt
New York 4 NY 2 W2XQV 27
Natlonal Bus Commun Ine Hl “ Jack'«m RBlvd
Chicago 4 NI wa
.\atlunnl Im.ﬂ"( ommun tne 141 W Jackson Blvd
1

C'hicago 4 87 WIOXEO 43
Newark T-xl Service 113 E Unlon ﬂt
Newark NY 4 W2XVS 157
Newton’s ( ‘entral Taxl Co 1202 Monroe St
Endlcott NY 10 W2XY Dy 157
Neway Taxi Co 125 Woodstock I(d
Sputhbridege Mass 4 NEK 157

No Chicago (‘abh (‘o 1742 %herhlan l(d
No Chicago 111 W
Northampton Cab Service 971 \Ialn Nt

WINM 157 5

XZD 157 ¢

INLG 157 .4

53
41
a3
53
a3
53

a3

7. 53

31 02

98

Northampton Pa WIANXMW 157 53
North Kansas City CCab 216 l- Armnur
North Kansas City Mo » WONJJ 157 53

Northland L.ines 118 N Finst ﬂt
Ishpeming Mich 6V
North Side Taxl Serv 40 llrldxe ﬂt

Corning NY WiXsJ 157
North Taxt Serv C‘ommercial ‘3!
Augusta Me S WIXGP 157

WENQH 1567 5
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Northway Cab (‘,o 1233 No llla.h St

Columbus Oh W8XCS 157
Number 1 Cab Co 925 State St

Traverse City Mic 5 WSXON 157
GP \yman 823 N Mul 8t

Princeton 111 2 WOXVH
Oaklaml Taxl C o 1243 33rd A

Oakland Cali ) WEXRD
Oakwood Taxi Co 118 L. 'rn\'e \l‘

Grand Rapids Mich

CE ()‘Dell llS Michigan Av
Alblon Mich

Ohio State Dept of ITways 63 8
Columbus Ohio

()l\ ( ‘ab lnc 1032 Minnesota A

City 14 Kans
()Ilver Taxi & Amb Serv 14th 4: Pacifie
15 WIXIU

3 WSXFL 157
Front St
wsxnrp

Takoma Wash 157
O'Malia & Son laxl o613 lllckory ‘st
lowa Falls Ia 3 WEXNH 157,

121 C'ab l Ine 600 Cotnmercial Av

Calro 12 WaXvD 157
159 laxl 129 E Water St

Santa Fe NM 10 W3XUD
Orange Checker Cab : 0 59 W S ’l‘emple St

Salt Lake City 1't: 75 WINMW 157
Oregon City Tuxl ﬂerv K02 5th \t

Oregon City Ore 5 WIXQIF 157
Orndorft l‘axl 210 8 Queen Nt

Martinsburg Wva 4 WEXMS 157
Owl Taxl 124 Court St

Hinghamton NY 10 W2XPH 157
Owl Taxl 88 Lincoln St

Santa Cruz Calit 7 W6XI1°J 157
Owl Taxl 114 N Center St

asper Wyo 3 WIXON 157

Owl ‘Taxi Co 974 Monterey St

San Luls Obispo Calif 4 WEXNIB 157
Owl Taxi Serv 1054 Bond St

Hent Ore 5 WIXQV

Owl Taxl Corp 2')0 50th st
Richmond Calit
Owyhee ('ab Co 105

S Oth 8t

Boise ldaho 6 WINIW 157
Pace’s Taxi Inc 421 W Main St

Charlottesville Va 20 WAXRU 157
Pacifie Laundry (‘o 1.td 932 Chapin St

Ilonoluln Terr of Hawall 20 K6XV( 157
Packard Auto Taxi Co 919 Chureh Si

Easton Pa "(l WIRXEIL 1577

Packard Taxt Co 210 W 6th
Bloomington Ind
aduruh x ( unsull(lnted Taxi ’()1 8 5th St
Padueah Ky } W4AXNSD

Palfst lnxl 308 Main St
Beacon NY

Paramount Cab Co 32 Water S
Stapleton Staten lsl NY

ll) W2XQK
Park

Rutte Mont 6 WIXRO 157
Parks ¢ ah Co Inc 5919 S State S

Chicago [Il 5 WOXYD 157
Iark's 'I‘uxi Serv 420 N Mill st

Pontiae Il 4 WOXZE 157,
Patton's Iuc 118 E 7th st

Austin Te: 35 WHXIM 157

Paul's Taxi 26.1 8 Garey Av
Pomona Calit
Peg’s Cab 221 N Cuyler
X

Pampa 12 WiXBK 157
Phlladelphia St Hosp Suutlmmmnl Rd
Philadelphia 16 Pa WINLK 132

3

People’s CCab C'o 806 Jones Luw Bldg

Pittsburgh 19 Pa 100 W3XIH 157
People’s (‘ab & KHaggage (o %09 5 Main St

Tulsa Okla 100 W5XJQ 157
Peoples (‘ab & 13ag Co 1206 (.urrlxon AV

Fort Smith Ark 30 W 5\\\ N 157
Peoples Central Cab Co 423 l-err) &

Lafayette Ind 2 \\"l\()\ 157.
Peoria Cab Corp 607 Frunklln \t

Peoria 111 ) WAXKD 57
Pete's Safe-Way (‘ah fne 19 S .»th st

Richmond Tnd 20 WOXES 157
Pete's "l'axi 30 N Brooks st

Sheridan Wy. h WIXOZ 157 .

Phoenix Taxi Serv Paradise & ( he«ter Av
Phoenixville Pa 15 WXL 157
A Plekman 7 Water St
Roston 9 Mass [ l()\ AJ 157
Piney Branch Cab (‘0 1001 Hnuer
Takoma Md ) W J\ W
Ploneer Holding Co 717 6th A\
Minneapolis Minn 65 \\'0\(.!(
Plaintield Cab Co 4601 W 539th i

WHOXHIW 157,

WEXOF 15745

Il) WIOXXQ 1575

l" W2XRJ 1575

10 W8XOD 157

.33

) WBXNG 157 .53

Mission Kan 10 \\ OXMS 157 53
Pollard ‘Taxi Corp

Roanoke Va S0 WANPW 157 .53
Posten Tax{ Co 62-55 N State St

Wilkes-liarre Pa » WANGN 157 .53
Powell's Garage & Wrecker \er\ Millwood St

Coluinbia SC T WAXQE 152 15
Public Cab Co 1524 8 18th St

Newcastle Ind N WOXVE 157 53
Publle ~lervlce Taxi 62 Burd '~!

Nyack NY W2XKF 157 .53
l’ubllx Cab Co 1265 Acoma S!

Denver Colo 0 WONMK 157 53
Quarter Cab Ine 120 Johnson Park

Buffalo NY 10 W2XTIT 157
Quick Service ('ab Co 302 N \Imll'«m Nt

Bloomington 111 20 WINXOJ 157

20
Quick Service Taxi Co 741 N New st
Allentown Pa ) WI3XLIT

2 157
Radio Cab Co 131 N Arl\amw Av

Atlantic City NJ 20 W2XGY 157 533
Radio Cah Co 343 Cookman Av

Ashury Park NJ 20 W2XOE 157 53
Radio Cab Co 800 Church st

Lynchburg Va 20 WANMW 157 53
Rudio C('ab Co 216 I' ()Ias Blvad

Fort Lauderdale I .. \\-I\\'I’ 157 53
Radio Cab Co 3].:0 \\ oodward A

Detroit Mich 60 \\'N\(.H 157 a3
Radlo Cab Co 1007 1st St 8

St Cloud Minn 1H WOXHD 15753
Radlo ('ab Lo 117 8 Fayette =t

RBeckley Wva 10 WKRXMA 157 53
Radlo ¢ uh (‘o 116 W Aurora

Ironwood Mle 6 WRXQD  157.53
Radio Cars 546 N 4th st

Columbus Ohlo 60 WRXOQ 157 53
Radio Cab 61 Av A

Turners’ Falls Mass 4 WIXLO 157 53

Radio Flash Corp 4607 N \herl(lxm Rd
Chleago 111 250 WOX
Radlo Taxi Service SW C(‘or Main &
Norristown Pa 10 W3XZQ
Radlo T uxedo Cab Co 1715 8W Halm(m St
Portland ( 37 WIXLQ 157
Ralnbow ( alr Co 508 Main st
Jasper Ind 3 WOXDL 157
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Howard C Ramsey 301 6th St

Monroe La 4 W3X7ZJ 157.53
Rapid ’I‘rnc!lon (30 301 N 6th St ~
Rapld City 8 10 WOXFQ  157.53
Russell Rasmu:mcn PO Box l.ﬁ
Bloomfleld Ia WONIB  152.15
Ravina Cab Co mm S 8t Johm st
Highland Park 1 3 WINAO  157.53
Red Arrow Taxl 40 7 Middlesex St
Lowell Mass 8 WINNK 157.53
Red Cab Co 61534 = Maln St
Aberdeen SD 10 WOXBO 157 53
Red Cab Co 1318 Beacon st
Brookllne Mass 50 WIXFF 157.53
Red Cab (‘o 120 E Garvey
\lunterey Park Callt 5 WEXWY 157.53
Red Cab Co 213 14th St
Toledo Ohlo 30 WBXMLU 157,53
Red Cab Inc 2 W Eith St
Tdianapolis Ind AF WOXLT 157.53
Red Cab ("o Ltd 520 2nd st
Macon Ga 25 WiXZJ 157.53
Red’s Taxi 1517 11th St
Monroe Wis 5 WOXFJ 157 .53
Red Star Taxi (‘o 33 1st Nt .\'l-
Paris Texas 25 WiXTI)  157.53
Red’s Taxi Co 408 K Wishkah ﬂ
Aberdeen Wash 8 WIXHY 157.53
Red Top Cab Co 300 W Locust st
Tyler Tex 'li WiX0C 157 53
Red Top (‘ub Co 216 E South 8
Washington Ind \\ XDX 157,53
Red Top C'ab ("o 614 \Ilchlzan Nat’ l Bk llld"
Girand Rapids Miech 45 WAXTO 157.53
Red Top Cab Co 314 W Markham St
Little Rock Ark 12 W5XTI 157.53
Red 'Top Cab Co 108 S Dean St
(iladewater Tex 5 WEXTM 157 53
Red Top Cab (‘o 200 N ()neldn St
Appleton Wis N} WOXMO 157 53
Red "Top Taxl 113 W ith St
Olympia Wash 10 WIXLN 157 .53
Red T'op T'axl 120 b Street
Marysville Calit 4 WEXDR  157.53
Red & White Cab 104 1st St
Pulaski Tenn 6 WANZW  157.53
Red Top Tnxl 133 E Merchant St
Kankakee Ti1 20 WINOS 157,53
llellnhle Cab 8 N 1st St
Yakirna Wash 12 W7XTHI 157 .53
Riel’s Ine 45 Broad St
Atlanta Ga 5 WAXWR 15753
Rideewood Tnxl Co 28 Broad ht
Rideewood N 25 \\'2\\\\ 157.53
Ringshy Truck l ines 3262 Blake &
Denver 5 Col 150 \\'l()\()A 157.53

Rite Rate Cab ¢ o 100 (‘entral Av
8t Petershurg 5 Fia
W W Robinson Box 2X 121

Elkridge 21 Md 0 W3INIH 157
Rochelle (*ab (‘o 219 Lineoln Ilwn
Rochelle [ 5 WOXTB 157,

Rockford-Ace ('ab Co 823 E Stme "“
Rocktord 11

Rockland Taxi Service 12 Park N
Nyack NY 3 \\"R\RL

Rm-kv Mountain Motorlsts 1509 Chevenne Pl

Denver Colo 4 WONJIX 157,

Rolte Armored Fruck Serv 301 NW 9th A
W

v

Miami Fla 15 XUY 157,
Roseville « nb( o 26561 Gratlot Av

Rusevilie Mich 6 WRNXQN 157
Roskin Bros Inc 23-27 W \Ialn st

Middletown NY i W2XZRB 157
Roslindale Taxi Inc 775 South \!

Roslindale Mass 6 WINHN 157
Roval Cab Co 114 N THgh St

W Chester Pa 12 WAXCU 157

Royal ("ab 319 ) 19th s
Rakersfield C'alit
Roval ('ab o .yhm-l N Wall 8

20 WEXNT 157

Spokane V 5 WIXMD 157
Roval ('ab ( o Center & [ligh Sts
Warsaw Ind 8 WANXDZ 157

Royal Cab (‘o 130 W 6th St
Connersville Fnd
Royal Cab Co 1914 3rd Av

|8 WOXLK 157

25 WAXOL 157,

axXYT 157.
157.

X
53
53
53
53
41

41

53
41

53
53
53
53
53
53
a3

Rock Island 11 25 WAXVJ 157
Royal ¢ ah 0 504 Bond St
Astoria Ore 10 W7IXOP 157 53

Raoyal Cab 125 Mnln St
Winona Min

WONLG 157
Royal I‘axl Co .M{) Ntate St

N

Schenectady 7 W2XRU 157
Russell ’l‘nxl Co 1301 Monroe St

Endicott NY 10 W2XOs 157
safely Cab Co 734 5th st

Portsmouth Ohto 0 WRXNDZ 157

4

Safety (ab Co 314 Markham St

Little Rock Ark 1 WAHNTH 157
Safety Cab (o In.’; I 5th st

Roswell N Me: 20 WaXQn
Safety Cabs 645 N Atlantle Av

baytona Beach Fla 6 WAXTF
Safety Cab Co 403 I3 Lufayette St ..

Tampa 2 Fla 46 W-lVl’l 157
Salety ( ‘ab Co 201 S Tenn Av

157

157

Lakeland Fia 13 Wy \\\ Q 157
Safety Cabs Inc 1022 W Bay St
Jacksonville Fla 5 WAXXK 157
Natety Cab 1313 Ruce St
Newcastle Ind I2 W')\JI( 157.
Safety Service Taxl Co 6 Clark 8
Pater<on NJ 25 \\'ZX\'I' 157
Safeway (‘ab Co 200 S Maln A
Stoux Falls SD WONEV 157
\nlewﬂy (& ah (‘o 203 N ( enter S
Longview 0 WiNXOQ 157
Safeway Cab (‘n 701 Veto 8t
Vicksburg Miss 20 WHXRB 157
sSafeway Cabs Ine 631 8 20th S
Omaha Neb PNV 157
Safeway State Taxl (o 451 W nshlnsztnn st
Gary Ind OXXL 157,
Safeway l‘ram Co 117 I 8th ~xt
Amarillo ‘Tex 41 WHXSB 157,

Saglnaw Radlo Cab Tne 802 lusmln

Saginaw Mich » WENSK 157
Salem Taxl Service 394 N (‘hur(-h st

Salem Ore WI7XNC 157
Nalt Lake Trans ("o 36 West \uuth Temple

Salt Lake City Utah 100 W7IXJD 157,
Sample Taxi Co 15 15 Strawberry Way

Washington Pa 16 \Vd\ll\' 157.
Sam’s Taxi 10 Richmond Av

Port Richmond S T NY 15 W2XRR 157
Santa Fe (‘ab & Transfer 113 Waush Av

Santa I'e N'Mex 10 W5XZL 157
Santa Moniea ('ab Co 1429 2nd ﬂt

Santa Moniea C'allf 15 WEXNZ 157
Schuiltz Cab & Transt Co 502 E Hickory Nt

Streator 11l 10 WIXRBO 157

53
A3

53
53
53
A3
a3
53
A3
53
53
53
53
53
53
53
53

.53

53
53
3

o

X

53

MI
LI
MI

Mt
Mt
Kt
N
M1
Mt
LI
Mt
Gt

a
Mt
Mt
Ba
Mt
M1
Mt

Bt
1t
Mt
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Mt
Mt
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Wasting Minutes!
Wasting Mileage!
Wasting Money!

Equip Your Fleet with Federal’s
MOBILE 2-WAY FM RADIO TELEPHONE

What do you do when you want to get in touch with one of your drivers while
he’s on the job? And how can he contact you? Without mobile radio, a moving
vehicle is practically isolated from all contact with the outside world—and any
other method of relaying messages between cars and headquarters wastes time
and mileage, and costs plenty of money!

Now, with Federal’s Mobile 2-way FM radio, you can keep in instant touch
with any car, at any time,—for dispatching, re-routing, checking up on any job.
The added efficiency of completely coordinated operation will save the cost of
the radio equipment many times over!

Of course, the retum on the investment depends on the equipment used—
its operating economy, service life and maintenance cost. And that’s where
Federal’s high standards of quality and workmanship can pay long-term divi-
dends. Before you select your mobile radio equipment, check these outstanding
features. Write to Federal for complete information. Dept. 1620.

FEDERAL FEATURES

TRY THESE FOR SIZE —choice of vertical or hori-
zontal arrangement for most efficient use of available
mounting space.

Federal Flephone and Radio (orporation

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

research and engineering arganizatian, af which the Federal . . A
T s e e ity N e R yoni In Conada: -Federol Electric Manufacturing Company, Ltd., Mantreal, P. Q.

KEEPING FEDERAL YEARS AMEAD...is IT&T's wovld-wide)
Export Distrib sz — Internoti | Standard Electric Corp. 67 Brood St., N. Y.

Janwary 1958 - formerly FM, and FM Ramo-ELecrroxies 45



EXTRA Listening Pleasure
From Any Radio

With The

RECEPTOR

® The thrill and incomparable beauty of FM reception is available to
all with the Meissner model 8C FM receptor. A simple connection to any
present AM rodio . .. ond the full scale fidelity of FM reception, unbe-
lievobly free from static, interference or fading, is brought to the listener
as only the quality of Meissner skill can oroduce it. See and hear the new
MEISSNER — there is nothing like it! Retoil Price . . . $57.50.

¢ New FM Boand, 88 to 108 Mc. ® Audio Fidelity, flat within plus or minus
2 db. from 50 to 15,000 CPS e Audio Output, 3 volts R. M. S. at minimum
useable signal input, 30% modulation. @ For greater signal inputs, output
voltages as high as 15 volts R. M.S. ob*aired without distortion. ® Power
Supply, 105 to 125 volts, 50 or 60 cycle AC. Consumption, 35 watts ® Tube
Complement, 2 type 6AGS5, 2 type 6BA6, 2 type 6C4, 1 type 6AL5 and
1 type 6X5GT/G

EISSNER MANUFACTURING

DIVISION OF MAGUIRE INDUSTRIES, INC
MT. CARMEL, ILL., U. §S. A,

H Ay Cab Co 337 2 Bway
TRUCKS, BUSES, TAXIS — Continved o0 Bay Ore 5 WINOL  137.53
Sesttle Farwest Service (‘orp IXH Six-O-Taxi-Cherker Cab 12034 Front St B
Seattle 1 Wash 100 W7 X 157 .53 NIt Hattiesbury Miss 25 WHXIU 157 53
Beattle Mobile Rasdio Serv 50 l ] 'hth Av B 6400 Cabs Ine L I
Seattle Wash 32 WIXKK 147.53 Ft Geneva NY 7 W2X\vJ 157.58
Serviee (‘ab (‘o 113 Madinon St Quintin \kluv\nh 26 Smith St
Savanna 111 6 WOXWE 1,7 53 NIt Newburgh NY O W2XPX
Service ('ab CA & ER w.mm Rm Main =t Shyline l‘.utl o 520 Callf St
(ilen Ellyn Il TONT B 157 .53 RBI Sacramento Calif 3 WEX1¢)
77 Taxl (‘03 N Verity kauu‘ smith Taxi 187 Hign St
Middletown Ohto 17 WRXGR 157 53 Lt Portland Me 4 WIXLU
707 Cab & Bus Co 315 Plum \v, Smitty’s ab Co 44 Proctor St
Red Wing Minn WONIT 157 53 Mt Framliazham NMasy 5 WINJW 157 53
777 C'ab C'o Ryan Hotel Southeast Taxl (o 9017 f.ong Beach Bivd
.rand Forks ND 4 WOXBZ 157 53 M: Southmte Calit WHENX MM 157 53
sSheboygan Cab Ce hi6 N Kth 8t Spaulding’s Taxi 89 Barre 5t
Sheboygan Wis o WOXNYK wr AMontpetier V¢ 6 WINJG 157 53
Shore (‘ab (o 18701 Lake ihore Hlvd | Sperano’s Taxi 17 Spring St
Fuelid Ohio SNOH 157 .53 M Ossinfigr NY 15 W2XWI) 157 63
Shore Yellow (‘ab (‘o 2336 Pnclm' Av Is-udbur\ 1- N)rngll- Cor Main & Dover
Atlantic Clity NJ 25 2XTY 157.53 ™M(f Meredith N 3 WIX
Signal Trueking Serv 3754 I 26!!1 Nt Squires Tax (.nrllcld St
Los Angelex C‘alff 4 W6XMNX 107.53 Rt Waverly 6 W2XWQ 157 53
Silver Streak (‘ab *o 311 3rd =t S&RT .nl 7 Railroad St
Lewlston ldabo 10 W7XI0 157.53 Mt Bralntree Maxs 6 WINLW 157 53
Silverton (‘abs 71344 A\lumumm-ry A\ St Louls ¢ty (‘ul) Co RA5H5 Maryland Av
Stiverton Ohio EXFE 157 53 MMt Clayton Mo 21 WONXOM 157,538
Sliver Top (‘ab (‘o 22 Church S v. Stag Taxi 478 High St o
Selma Ala 15 WAXZH 157 63 Mt W Medford Mass S WINXLM 157,53
Stmard ‘I'axi Serv 175 \lerlmnll' St stan's l.m 1 ’4,5 Willamette
Leominster Mass 3 WINLEW 157 33 Mt Lugene b WIXLY 157 .53
600 C'nb C'o 403 2nd Av N Stur Cab ( o 2)0 w lh.nm-\'llk- st
Columbus Miss 12 WHXSV 157 54 MMt Poeatello 1duho 6 WI7IXOJ 157.53

46

Star C'ab Co 100 W Centra) St
1

Moultrie Ga 3 WAXYW 157 a3
Star Cab (‘o 976 Ruffner St

Birmingham Nieh 12 WEXQU  157.53
Star Taxi Co 302 La Branch Av

Houston Tex 175 WAHANXIW 157 53
Star Taxl Co 100 5th St

Orange Tex 15 WHNXIW 157 53

Star Taxi (‘o 636 Park St
Beaumont Tex VONIY
Statlon Wagon Taxi 4201 W -mm St
‘\llnneapolln Alinn 3 NG X
Stedman's Taxl Serv 1imwood Hotel \hnn
Waterville \Me 3 WINXRBV
Steel Clty Taxl Co 478 W l~c(lcrul \(

Youngstown Ohio 10 WRXNP 157 5

S Daoyle Inc 20 Tth St S

I'argo N D 15 WOXIX 157 5

R E Stidham 1010 8 Tower St

Centralia Wash 3 WIXPL 157 5

Stoner Cab Co 100 W Berry st

{ireencastle Ind 6 WOXWE 157
Stringer's Vet Cab Co 2644 L. Incnln W u)

Ames Ia 2 WON
Stuart Gardens (‘abs 1835 \\‘Irklmm ~\\'

Newport News V' WiXYJ 157
\llhurhun Cab Co Wisconsin & \\ estern Avs
Chevy (‘hase Md » W3XNI 157

sun Cab Co 34 (‘ourt St
Auburn \Me 5 WINNT 157
Tanner Maotor f.ivery Ltd 320 8 Beaudry =t
las Angeles Calit 99 WEXORB :
Tanner Motor Livery Ltd 114 ¢ Santa Moni
Santa Moniea Callf 25 WEXTH
Tanner Motor Livery Ltd 320 8 leaudry =t
.08 Angeles ‘alit 15 W \ l n
Tanner Motor Livery Ltd ‘Dl() l‘rom

Sun Diego Calif 24 W '\I'I-' 107 53

‘Tanner Motor Livery Ltd 320 8 Begudry =t

L.os Angeles Culif 3 WEXTH 157 5

Tanner Motor Livery Itd 3. m S Beaudry st
L.os Angeles ( ‘alif W6EX'1'J
Tanner Motor Livery Ltd 320 8 HBeaudry St

VINJIW

Los Angeles Calif LA 157
Tanner Motor Livery 1.td 320 = Beaudry =t

Los Angeles (altl 24 WINJY 157 5
Tanner Motor Livery Ltd 320 % Beaudry =t

Los Angeles (aitf 15 WiIXKB 157 5
V (: Task 338 Middle St

Portsmouth NH 6 WINXHD 157 5
Taxl Service Ine 501 4th Av

tluatington Wva 35 WEXNT 157
Taxicabs of Cineinnati Ine 431 W St
L Cineinnat! Ohio 157

Taylor Taxi & Transfer 317 N )
Helena NMont 5
Ted Mediravey Ine 515 7th St

Ies Maoines In 50 WOXNHF
Terminal (‘ab Co 401 N 2nd St

8t Charles Mo 10 WOXJIH
Terminal Taxl Co 44 Dow St

IF'ramingham Mass 2 WIXLB
Terminal Taxi 224 E State St

Ithaca NY 3 e

T'erininal laxl 450 Willamette
Fugene 5 MY
l)r Harry (. Tlmmlhun 324 N l ’th \l
Mt Vernon [t VAOXXDB 151
H18 Cab Co Hotel Frisina

’l'aylorvﬂle i 10 WONRBN 157 O

4333 Cab o 05 smn Av

Wichita Falls ° 20 WX I 157 5

Thrift (‘abs Ine 510 Washington St

Jacksonville 2 lu 115 WEXKID 157 O

Tledemann \ervk‘e Westwood Av
Westwood NJ 10 W2XHV
Tiller's ( nbs 720 Fairfax Av

Norfolk V 20 WAXLX 157 5
Tobey T nxl 6 Peach st

Passale N 4 W2XKZ 157 53
Tony's lanl 5 W Broad St

Haverstraw NY 6 W2XND 157 56
lop Hat Taxl 101 N Malin 8t

Ottawa Kans 5 WOXHU 157 53
‘Topper Cab Co 1401 20th St

Bakersfield ¢'alif 12 WENSR 157 53
Torrey Taxieab (o 5801 llershult ~\\'

Bellflower Caltf WEXRBI) 157 53
T'ower Taxl Serviee 60 Court \t

Mt Clemens Mieh 10 W8XFRB 157 &3
Town Taxi Co 151 Iigh St

Portland Me 20 WIXGED 157 53
Town Taxi 1 Mill St

Brunswiek Me 10 WIXGK 157 53
Town Taxi 218 I< State St

Ithaea NY 4 W2XRP 157 53
Town T uxl 229 Howard =t

Lawrence Mass 4 WIXCGT  157.53
Towh Taxi 22 193 Av N

St Cloud Minn 10 WX LM 157.53
Town Taxi 418 Roff Ay

Palisades Park NJ 12 W2X000 157 53

Town Taxi Ine 1680 Ipswich St
Boston Mass 10 WIXJD
Towner's Taxt 108 \Maple Av
Elmira NY 14 W2XJL
Toye Bros Yellow (ah (o m'm( mhtanc
New Orleans La XM
Triangle ('ab C'o Inc 701 N \Vll un

k1 Paso Tex 35 W 157 3538
Trio Cab O Cass St

Monroe Mich 15 157538
Twin Clty Taxl 1956 3rd Av

Longview Wash 15 WIXPH 157 33
Try-Me Cab (o 14 Market St

Chillicothe Ohio 10 WRXED 147 53
Twin City Cah Co 108 W 4th St

Sterling It S5 WINWQ 157 53
Twin City ('ab Co 116 8 I,owell St

Ironwood Mlich 8 W 157 53
Tri-state Cab Co PO Box 1584

Shreveport La 50 WiXVR 157 o3
Twin City Garage 5124 K [mmperial

Lynwood Culit 2 WEXAJ 157 53
200 Cab Co 100 FE Main St

Paragould Ark 100 WHXRZ 157 53
Unfon Cab 210 1 Elght St

Maron Ind 6 WONCY 157 53

U'nion (‘ab Co Ine 507 N Foster St

Dothan Ala 20 WANSU 157 53
Unjon Cab Co 1048 Linwood Btvd

Columbus Ga 75 WINZR 157 54
Union Cab Co 205 8W Jeflerson Nt

Portland Ore 40 WIXIY 157.53
Unlon Cub Co %00 I Malne St R

Stockton Calit 35 WEXRIL 157 33
Unfon & Club Taxl Co 1131 7th 8t

Saeramento C'alif 30 WENXLH 157 538

Union Lyceumn Taxi (‘o 24 %lat(- %t

New London Conn WINNEF 157 5%

AN 4

wr

NI

A 4
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Ml
Ml
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HY69 ~—the origino!

instont -heoting tube.

OF NEW MOBILE
TRANSMITTER DESIGNS

THE ORIGINAL INSTANT-HEATING TUBE

Because they fill a real need for conserving filament power, Hytron instant-heating
tubes are in. Yes, the 2E25, 2E30, HY69, HY 1269, and 5516 are in the new mobile
transmitter designs of many famous friends—too many to thank in this small
space. The 2E25 and 2E30 also appear on the Army-Navy Preferred List. Why so
popular? With no standby current, battery drain can be cut to 4% of that with
cathode types—attainable power output and range increase. Potentials of rugged
filaments are centered for battery operation. Beam pentode versatility simplifies
the spares problem—one type can power all stages. Join the leaders. If you build
mobile equipment— for land, sea, air—put Hytron original instant-heating, easy-on-

the-battery tubes on your preferred list.

Bendix MRT-3A, 152-162 mc f-m toxicob

tronsmitter uses 2E30's generowly.

‘ ./ Federol's }5-wo", vhi Model
\/ FMTR-25-VC. Note emphosis
on 2E30 and 5516.

Jeflerson-Trovis Model 351, 35-wott morine
rodio-telephone employs HY69's.

Horvey Lobora-
tories chose
2E30's, 5516's for
its Model 542 f-m

tronsmitter.

Koor FM-50X feotures 2E25, HY69 throughout.

Hytron instont-heoting tubes since 1939,

ENGINEERING S
% 3 SR
.-ALsn._wo e CRLP BN TS ot

d £
5516's power both driver-doubler ond
finol of Motorolo’s Model FMTRU-30D.

) I‘ s

WRITE FOR FREE NEW
DATA SHEETS @

' 2e25, 2£30, nYés,

HY/269, §576.

January 1948

MAIN OFFICE:

SALEM,

formerly £M, and FM Ranto-ELectroNics

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

)

YTR
o

MASSACHUSETTS
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The Best Resistors
Are Not Enough

e o D ERVICE

The most complete line of high quality resistors is bt enough. I s v. T A L

IRC considers sincere service—cooperative (|c\'cl=)|ncnt work.
unbiased recommendations, on time delivericd genuine help
in emergencies and friendly follow thru uls«ﬁ\'nnl In meeting

advancing demands of industry. —

The RESISTOR ANALYSIS COUNCIL. is a natural develop-

ment of this concept. Sponsored by dRC. and established to

provide exlpcricnced technical aid 1your resistor problems—
electrical and mechanical. Work g together on your specific
requirements, confidential anl;gsis may disclose ways to cut

assembly costs. eliminate @xpensive “specials™ or improve
performance. You may obwin this counsel by sending available
data on your resistor piblem to the RAC at— International
Resistance Company, =)1 N. Broad St., Philadelphia 8, Pa.

A new IRC industry service. Camposed of IRC electrical and
mechanical engineers plus production specialists, the RAC—
Resistor Analysis Council operates as consultant to engineers
and designers. Provides confidential analysis of resistor
requirements—helps solve electrical, mechanical and cost
considerations. RAC’s industry knowledge is sufficiently broad
that recommendations need not be confined to IRC products.
Consult the Resistor Analysis Council on your present or
onticipated resistor problems.

Only IRC produces such a wide range of resistor types. All
your requirements can be readily supplied from one source.
Manufacturing all types, IRC s recammendation on the proper
resistor for your product is unbiased. For over two deccdes
IRC haos concentrated its engineering and manufacturing
talent exclusively on resistors. You benefit by this accumu-
lated experience when you specify IRC. Technical Dato
Bulletins are available on each IRC resistor type.

Industrial Service Plan

Providing speedy round the corner’ deliveries on your small
order requirements, IRC's distributar network maintoins well-
stocked shelves of all standord items. No time lost when you
need experimental or maintenance quantities in a hurry.
When time means money you profit by competent service
from the IRC distributor in your area—write for his name
and address.

Time Deliveries

Purchasing Agents and materia! control executives rely upon
IRC's "on time deliveries. They know that regardless of a
product’s high quality, ossembly line problems are a naturol
consequence when delivery schedules aren’t met. IRC delivers
“on time"-—also maintains factory stock piles of most popular
resistor types and ranges assuring you of real ossistance
in emergencies,

INTERNATIONAL /"\t)\NCE COMPANY

IN CANADA: INTERNATIONAL RESISTANCE COMPANY, LTD.,, TORONTO, LICENSEE

Power Resistors * Precisions © Insuloted Compostion Resistors * Low Wottoge Wire Wounds « Rheostors * Conlrols * Volimeter Multipliers * Voltoge Dividers  MF and High Voltoge Resistors
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TRUCKS, BUSES, TAXIS — Continved

Union 8quare Taxi (‘o 116 \lkldle St

Lewiston Me 18 INDC  157.53
Unlon Taxl Co 1348 % Bway
a Wash 15 WiXPZ 157.53
lYnlled Lah (,o 9 15 12th Nt
Anderson Ind I8 WOXKNX 157.53
United (‘ab Co 620 Monroe St N
LaPorte Ind 6 WINXTX 157 53
United Lub Co 2323 N 24th St
Omaha 10 Neb 10 WaxiIn 157 53
("nited ( ah Drivurself Ine
Rockford Il 45 WONJIM 157 53
1Inited Rldlo (‘abs 3159 K Tulare
Fresno Call 6 W6XQX 157.53
I'niversity ( ab lnc 1384 Mass Av
Cambridge M 10 WiXIDJ 157 53
U'rban-Neon A(ht Co 1407 09 Iuncarawu St w
Canton Ohlo 3 WRXPY 157 53
\'alley Cab 0 56 I lluutlnxtou r
Arcadla Calit 10 WEXOM 157 53
Valley Car Service 14723 Aetha st
Van Nuys Callf 24 WeXPG 53
Valley (‘oaches Inc 14 9th Nt
Augusta Ga 40 WANXUW
Vandever 'T' axl Serv 117 W 4th St
Mt Carmel 111 6 Wuxop
Vaniska Inc 1 N Wood Av
Linden NJ 10 w2
Veteran ('ab Cn 22t N Kunsas
Liberal Kans 4 WOXMQ 51
Veterans Cab Assoc 114 Commerce Lane
K 157.53
ns C. N K
Washington D¢* 50 Wi3XV I< 157.53
Veterans Cab (‘o 33 L 6th St
Mansfleld Ohlo 6 WRXOFK 157 53
Veterans (‘ab Co 211 8 Grove St
Elgtn 11 4 WOXNBZ 157 53
Veterans (‘ab Co 173 W Lincoln Hway
K 1] 6 W9XNX 157 63
Veterans Cab Co 221 W 7th Nt
Okmulzee Okla 10 WAHXVE 157 53
‘eterans Cab Co 207 N 9th
Columbia Mo 20 WONJIM 157 53
Veterans Cab Co 849 State St
Fort Scott Kans 5 WOXNB  157.53
Veterans GiI Lab Co 245 Pacmc Av
Santa (‘ruz Calll WENZRB 157 53
Veterans & Rldlo(ah(olzo I< 4th st
Dubuque Ia 10 WOXFL 157 53
Veterans Taxi Cab (o 1004 [ 4th +
Tulsa Okla 60 WHXRM 157 53
Veterans Taxi C'o 8 Old Post OfMce Rd
Stlver Springs Md 10 W3XLO 157.53
Veterans Taxl Serv 57 Rye St
Paterson NJ 10 W2XYG  157.53
Veteran Town ('ab (o 596 N Chester Av
Pasadena Calif 4 WBXUT  157.53
Veterans Transit C'orp 433 8 Flower 8
L.os Angeles Calif 100 W6XQR 157,53
Veterans Yetlow Cab 226 N 4th St
Muskogee Okia 20 W5XOK  157.53
Vets (‘ab Co 35 Lincotn Way W
Masslllon Ohio 6 WSXEG  157.53
Vets (ab Co 1102 E Douglas
a Kans 50 WX FIJ  157.53
Vets (‘ah Servlce 112 1 Ist St
FHutehinson Kans 30 WOXKB 157.53
Vet's Cab 606 Market St
Marcus Hook Pa 5 W3XJ 157 53
\'et S Safe—T-(‘ah Assuc IR Pleasam. St
Fall River 30 WIKLD 157 53
Vlc!ori/ [ ab ( o lnc 923 8 5th St
Loulsvl 40 WAXDL 157,53
Victory Cab Ln 140 W Argonne Dr
Kfrkwood Mo WONXIZ 157 53
Village ( ‘ab Co 747 Madison
Oak Park Il1 42 WONXOM 157.53
Virginia Dept of Highways 1221 K Broad 8t
Richmond Va 1 WiXRZ 2 455
Vucovich Service 321 N Irwin st
Hanford Callf 1 WBXWW 157 41
Walsh's Taxl Co 171 8 t4th St
Lindenhurst L1 \\ 4 W2IXHR 157 H3
Wapheton Cab ("o 312 8th Nt .\'
‘Wapheton N> 0 WOXMY 157 53
Ware's Taxt Service 615 Park N!
Clearwater Fla 6 W4XYH 157.53
Warren T ownahlp Taxi 25046 V. an Dyke St
Centerline Mich 15 WBXPH 15h7 53
Warren Veterans Car Assoc MN Pine St NI
Warren Ohto 12 WEXMY 157 53
1 E Walerﬂeld 1421 W Lexlnmon
Independence Mo 0 WPXNJ 157 53
G J Weems MD
Huntington Md WIXCC 157 53
Welsh (‘ab (‘o 22325 Nine \llle Rd
St Clair Shores Mich h WBXLY 157 53
I, 1. Welsh 26 DuMont Pl
Morristown NJ 21 \\'z\u 157 53
Western ('nlon Tel Co 60 liudson
New York NY O\HN 157 05
Western Union Tel (‘o 60 Iludsnn Mt
New York NY W l¢\lu) 157 05
Western nlon 'I‘el C'o 60 lludson
New York N 'I¢\I!l’ 157.05
West Shore Taxl Co Old York l(ll
New (‘umberiand Pa 10 \\'SXHZ 157 53
Wheeler & \unlmz Taxl Co 2 Luck
Nashua N 7V 'l\l< 11 157,53
White Cah’ Servloe 910 Madison 5
Lake GGeneva Wis 3 W9\I(\ 157.53
White ('ab (o 8()] MeCormiek Av
vashington Ind 6 \\"l\l)J 157.563
White Front Taxi Service PO Box
Raven Va 10 \VI\*N 157.53
\\'hl!e l lne Cab Co 112 W Lurkln =t
Athens Tex 2 WEXYD 157 53
White Llne [y ab Co RBentoh & Juckxon Sty
Freegy rt 111 3 WIOXKE 157 53
White Top Cabs Rt A
Griffin Ga X WINXVK 157 53
White Top Cab Co 110 N 7ith Nt
Houston Tex 7 WHEXRK 157 53
White Top L ab 0o 555 Auto Haotel
Jackson Miss 25 WHXTK  157.53
White Top Cab Co 106 8 \ladlsnn Nt
Camden Ark 20 W5XZH  157.53
Whlte Top Cab (‘o 701 Chelsea St
Kansas City K. 12 WOXHY 157 53
Wholesale 8u ply bo 108 Bway_
Nashville 5 WIXCE 157 33
Wichita le (A) lnc 728 W l)nupzlas
Wichita Kans WONLE  157.53
C H Wlm MD 58 lluutlnulon St
.ondon I WINLS 157. 41
Wllde& Wllde Inc 1861 Rway
Fresno Catif 50 WEXQQ 157.53
Willett (o 700 8 Desplains St
Chicago Il 200 WOXJH 157.353
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YOUR SALES STORY

Will Be HEARD By More “Interested

People”* If You Put It On . . . . ..

WCFC in BECKLEY

*People With FM Sets . . . Inferested In Keeping Abreast
With The Times . .. Wont New Producls. . . New Facts About The Old
Beckley, the “Smokeless Coal Capital,”
be one of your richest markets with the help
of WCFC, pioneer FM station in West Virginia.
WCFC programming is geared to the needs of the
community and is thus able to serve the advertiser
better. Write for rate card and complete market

data.

The SMOOTH Voice Of The “Billion Dollar” Smokeless Coal Fields
3000 WATTS - 1013 Mcs. +  CHANNEL 267

C 305 Reservoir Road
Beckley, West Va.

P A Willlams 101 S Jeflerson St Yellow C'ab & Bag C'o 31314 Joplin =t

Mt Pleasant Te 12 WHXRBY  157.53 RS Joplin Mo 30 WOXTHIQ
Wiilfe's Taxi 213 ﬂ Wayne Yellow Cab (o 10 Ist Av N
Milledgeville Ga 5 W4XCR B Jamestown N1 1 WONXJT
Wilmington Cab Co 127 W B St . Yellow (‘ab Co 428 Central Av
“"‘\l’lI":nl(/n!;atl())l(v.(.‘n,ll,gs & 3rd st 15 WEXMEK At Ft Dodge 1a 10 WPNJIZ
ona 0126 & = 2
N lelmmfl .\lllnn sims o 5 WANKY 157 53 Bf \?}2&2&(::)((11;""{9"}, W High :)l "3\ ‘l(:
“Insby-Flem 2573 94th Av &
Gakland Caiif awexen st 0 VRRTER IR S ey
W T Sistrunk & ( () 601 W Nigh 8t Yell Cab Co 212 W Mal \" o
Lexington 31 K. 16 WINBM 43 7% M(f Chert k‘; N win 7y WONAMW
Wyandotte ('ab Co 3259 Mlddle st , . § R
Wyandotte Mich WANKM 157 53 Ar  Yellow ¢ab Co 202 dst Av W
W whwood C ab( 0 605 South Av Newton Kans 5 WPNXNF
estfield N 12 W2KPI1 3 MI Yellow (¢ ul» ( 0 306 8 Luamine
Yellow Cab ¢ u of Mo 201 W H!I Sedalla 20 WOXSB
l\ansas Clty 6 .\ln 5 WONAA f Yellow (‘ab ( 0 = Jewel ('t
Kansas ity 6 M weaxoeC 1 Hartford (‘onn a0 WINEKH
\e:low kLal})\& Bax ( o Ine 121 2\ I‘\;ns Av \'elllow :‘ullé (\i» RO Ennex St 1 T
Topeka Kans 3 XAT MI Lynnfield Mans IXF
\el\lowp: ab Co 518 N Pine 5t SR =R \’e‘l‘low ab (‘n 'm Park Av
N 15 WOXKQ 157 53 Mf ' orcester 25 WIXFD
Yeliow Cab (o7 N 204 Av ’ Yellow Cab Coghl Bway
N Marshalltown ln 10 WOKRBW  152.27 M Montleello .\\ 20 W2XQN
\elllow (,al< (bo 206 N 7th . <G o \'e[l,l;m l: ahh( 3 Ross ¥t
26 WONCT  152.27 Mt s 50 W3XAL
Yellow Cab Co 550 7th St - Yellow ( nb( o (lark & Cherry Sts
\oll:m 1\({ lbI 1619 8 20t ql()() WAXDIE 15227 Mt o }lurk(l’ub " I2 WiINXBM
ow Cab Ine h St ellow (‘ab (Co 508 )i Preston N
Omaha Neb 150 WOXEV 152 27 M1 RBaltimore 2 Md llb() W3XBO
Yellow Cab Co 611 6th St L Yellow (‘ab (‘o 421 Limden St
Rapid City 8 Dak 5 WONXGU 15227 Mt Allentown Pa 40 WI3XIX
Yellow Cab Co 105 N Court St L ~ Yellow ('ab (o 2nd & Walnut Sts
Ottumwa Ia 13 WOXGY 152 27 1t Lansdale Pa & W3XULF
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WMRC-FM

GREENVILLE, S. C.

Building the Largest FM Audience in the
Carolinas, by Giving the Finest FM Service

With 48.6 kw. of effective radiation on 93.3 mc.,
WMRC-FM has taken the lead in providing fine programs
with powerful signals over the western and central
Carolinas and east to Rocky Mount, Goldsboro, Fayette-
ville, Myrtle Beach, and Charleston, and extending to
Bristol and Danville, Va., Knoxville and Johnson City,
Tenn., and Atlanta and Athens, Ga. Daily schedule, noon
to 9:00 p.m.

Textile Broadcasting Co.
WMRC and WMRC-FM

TRUCKS, BUSES, TAXIS — Continued

Y ellow Cnb ( o 13ox 199

30 W3IXEJ
Yellow ( ab (‘o 1505 Race St
Philadelphia Pa 50 W3XNP
Yellow (‘ab Co 1801 NY Av NE
yashington (" 100 W3XWN
Yellow Cab Co 1505 Race 8t
Phlladelphia Pa 25 WiIXww
\'ellow (:ab Co 509 Inman St
(leveland Tenn 20 WiXAY
Yellow Cab ' o 2|8 N Collins
Plant City Fl 15 W4XHBD
Yellow I)Inmond Cab ("o 77 Wentworth St
Charleston 8C 35 WAXDD
Yellow Cab ("0 102 8 Lafayette St
Alexandria Va 25 WiXDF
Yellow Cab Co 320 St Ann St
Owensboro K;; 40 WAXDH
Yellow ('ab (‘o0 7 8 Grasby $t
Richmond Va 75 W4XDN
Yellow Cab Co Box 371
Rochester Minn 50 WeXDY
Yellow Cnb Co 20 Houston 8t NE
Atlanta Ga 56 W4XLZ
Yeltow Cnb (‘o 5EW uhlmzton 8t
Orlando Fi 15 W4XMI
Yellow (‘nb Co 112 W Davis St
Raleigh NC 35 WAXMT
Yellow Cab C'o 413-16 Trust Blde
Durham NC 4 WiIXNA
Yellow ( nb Co 126 W Court
Greenville 3C 24 WAXNU
Yellow Cab Co 317 8 Popular 8t
C'harlotte N(* 50 W4XNJ
Yellow Operating C'o 1048 5th St
Miami Beach Fla 50 WIXNR
Yellow Cab (‘o 306 Jefferson \
Memphis Tenn 25 WAXNT
Yellow ( ‘ab ( n 200 Shenandoah Av
Roanoke 60 WAXPO
Yellow (‘ab (‘ 39 Federal St
Madisonville Ky 12 W4XO0Q
Yellow (‘ab Co 3914 Jeflerion Ay
Newport News Va 20 WHXQS
Yellow ('ab Co zu 10th Av
Nashville Tenn 5 WIXRHI
Yellow Cab 11 W Piceadilly St
Winchester Va 8 WANRO
Yellow Dot (‘nb €0 304 W Broad Av
Albany Ga 16 WAXRW
Yellow (‘nb Co 121 State St
Knoxville Tenn 42 WAXTU
Yeilow ('ab C'o 152 N Limestone
Lexington Ky 756 WiXUO
Yellow C'ab Co Box 513
Jacksonville N(* 22 W4XUS
Yellow (‘ab (‘o 7th & Virginia
llopklnsvlll Ky 15 WiXUQ
Yellow Cab Co 3108 10th Rd N
Arlington Va 25 WiXWH
Yellow ('ab (‘o 817 4 State St
Bowling Green Ky 35 WiXxww
Yellow C'ab (‘0 315F Congress Nt
Navannah Ga 100 W4XYL
Yellow (‘ab Co 328 13th Nt
Ashland Ky H WIXYU
Yellow Cab (o 100 4th St =
8t la 30 WAXZT
\ellmn ‘(‘ab (‘u 1110 Av K
Lubbock Tex 10 WHXAO
Yellow ('ab (‘o 524 Murray St
Alexandria 1.8 20 W5HXTY
Yellow ('ab (‘0 1420 26th Av
(.ulrmn Miss 15 W5XJK
Yellow (‘ab (‘o 641 Pear] St
Heaumont Tex 17 W5X1L.P
Yellow Cab (‘o II2% W Central
Albuquemue N Mex 20 W5XNR
Yellow (‘ab ("0 637 E South Nt
Opelousas La 5 WHXNT
Yellow ( nb (‘o 301 W Markham St
Little Roek Ark 6 WiXOs
Yellow ('ab (0 426 Cypress St
Abllene Tex 50 W5EXOX
Y ellﬂw Cab Co 304 % 8 Washington
1 Dorado Ark 20 W5E5X07Z
\ellrm Cab Co 7IX Crockett i
Shreveport La 55 W5XPR
Yellow ('ab & Bw( 0 216 W Maple
Enid Okla 20 5\Pl)
Yellow (‘nb Co NE Cor (herry & Perry 8
Helena Ark 8 WiHX 'Ql)
Yellow ( ‘ab Co 215 E Houston St
Marshall Tex 17 W5XQH
Yeliow ('ab Co "40 5 Oak St
Gireenville Te: 20 W5XQU
Yellow & l)eluxe Cabs 410 8 Dewe
Bartlesville Okla 10 W5XRH
Yellow CCab Co 301 Latayette Nt
Baton I(ouze La 30 W3XRO
Yellow Cab (
Killeen lex 12 WHNSM
Yellow C'ab .{ lmz Co 3058 F Illmure
marillo 40 W5N8X
Yellow (‘ab ( u 215 8 Main St
Paris Tex 20 WHXSZ
Yellow ¢ ah Co 702 3 18t Nt
Temple T'ex 10 W5HX UL
Yellow Cab ("0 32 W Twohig St
Han Angelo T'ex 25 WHXUW
Yellow ¢ nh [ n 111 State l.ine Av
‘Texarkana T'ex 20 WSXVK

Yellow ( nb [ u 40'{ E Whaley %

ng v W5XVT

Yellow ( nb ( 0 122 Parkinson Av

C‘rowley La 10 WSXWEB
Yellow (,nb Co 313 Runnels 8t

Big Spring Tex 15 WiXZF
Yellow C'ab Service 217 8 Los Angeles St

Anaheim Calift 10 WEXAP
Yellow Cab Co 372 Park Av R

San Jose Calit 6 WX LJ
Yellow (‘ab (0o 1177 £ Anahelm St

Long Beach Calif 80 WH6XLO
Yellow Cab (‘o 639 13th St R

San Diego (‘allf 180 WEXNM
Yellow ('ab Co 35 W 7th St

Natlonal City Calit 20 WEXOH
Yellow C:ab Co 14()8 W 3rd St

Los Angeles (‘alif 1001 W6XPR
Yellow (‘ab (‘0 245 Turk Nt

San Francisco ('alit 600 WEXPL
Yellow Cab C'o 737 16th Nt N

Oakland Catlf 200 weXrel
Yellow ('ab Co 248 23rd Nt .

Richmond Calif 18 \\ 6XQV
Yellow ('ab Service 157 Castro N

Mountain View Calit 6 \Vﬁ\l(\i
Yellow (‘ab (‘o l(ll 3 8 Hin st

Oceanside Cal 25 WHEXRO
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TRUCKS, BUSES, TAXIS — Continued

Yeliow Cnb‘Lo Fox Hotel 4th &‘ Main S
Tal

18
WEXNTX 157,

Yellow Cab Co 3755 Market St

Riverside Calit 5 WENXXDB 157,
Yeltow Cab Lo 1301 18th St

Bakersteld Calit &") W6XYJ 157
Yelow Cab Co 561 4th Av N

Twin Falls Idah WIXHU 157,
Yellow Cab Co lll 3% 8 8th st

&

Klamath Falls Ore T WIXLP 157.5

Yellow Cab (‘o 321 W 4th St
Dayton 2 Ohlo 55 WENMCO 157,
Yellow Cab Co 247 W Water St .
Kalamazoo Mich 22 WBXMID 157.
Yellow Cab (‘o 264 Prairie St

Elgin M 19 WONAE 157
A Y ellow Cab Co 510 8t Louls Av

E 8t Louls M) 25 WOXCR 157,
Yellow Cab (‘0 216 Washington St

Waukegan T} 20 WUXQK 157,
Yellow (‘nh Co 99 Pine St

Riverside Rd 5 WONRX 157
Yellow (‘ab Co 2907 63rd St

Kenosrha Wis 30 WOXYF 157,

Yellow Lnb Co 5036 Hohman Av
Hammond Ind 26 WAOXYH 157
RW Ylmzllnu 39 Main St
Lockport NY 3 W2XRN 157,
Young's Taxi 18 Sulllvan 8t

Claremont N1 10 WINHQ 157,
Zon Tnxl 2715 Sheridan Rd
Zion 1 6 WINWK

Zune (‘nb "0 317 E Market St

Warren Ohlo 3 WSNXIIt 157

53

EXP. UTILITY & INDUSTRIAL

AT&T (Long I ines Dept) 32 Av of Amer
New York N 4 WIOXDZ 153

\rlzonn-\evnda Constr PO Hox 3%
1Mnuba Callt 6 WEXRU 153
Nr Minkler Cal WEXRYV 15
Nr Seville C'al WENRW 153,
Arkansas Western Gas (‘o 28 I (‘entral Nt
l-ayenevllle Ark 5 WAHXYT, a3,

Asbestos Krectors Ine
Bound Brook NJ

Rrown & Rmt Ine 4300 Calhoun Rd
l{ouston Te: 15 WIOXCY 33,

Calif Flee Pr ( 0 3771 8th St

Riverside (‘allf WEXKT 72.
1tiverside Calit WONKU 5
Cedar Park Cemetery PO Box 68

Westwood NJ 10 W 2\TI 153.
Central Ariz Lt & Pr Co PO Box 259

Phoenix Ariz 75

Gila Bend Arlz 72

White Tank M W “H
(‘hambers & (-arrlson 15619 Cunn AV

Washington DC 6 WIONAL 153
ullas Pr & I,t Co 515 Park \\

Dallas 2 WEXOT $9
R BB Doe 'Rt 1 K Norris Rd

Rakersfleld Callt 12 KEVW 30
I T'exas Salt Water Disp Co I’() Box 6.!'!

Kligore Tex WHXYH
1WA Plantation (‘o PO Box 2‘.!01)

Hounolulu Hawall 20 K6XTU 153
G K Kadane & Sons llnmlltun mdx

Wichita Falls Tex
Gult Pr Co

47,

Pensacola Fla 2 WAXTP 153
liawalian (‘ommercial & Sugar o .

Honolulu Hawal 12 K6XAL 153,37
Hudson Paint & Dec (o Inc 441 Lexiugton Av

New York NY T W2XUI 153.
Interstate Pet Commun 30 Ruckefeller Dlaza

New York NY WHXWNX 37
Kans Gas & Elec Co,

C‘heney Kans WONIB 75.1

Atlanta Kans I 7

Ntrauss Kans Nip =
King Farms (o

Morrisville Pa 11 W3XDH 156 ¢
Latex Construction (‘o 2707 Ferndule St

Houston Tex 10 WiHXYX 33
Los Angeles Translt Linex 1080 8 liroadway

1.08 Angeles Call WaNXQF T2
Macon Electrie € ooperuthe

Macon Mo 2 WHXFI 153
Nuatlonal Steel Corp

Welrton WVa B WRNXJI 153
Oklahoma Railway Co

OKklahoma City Okia 5 WHNXKI o
Panhandle East Plpe Line 1221 Halt Av

Kansas City WANGC 72.
Pemiscot- l)uuklln Ilectric ¢* oup

Hayti Mo Wextio 153.
l’lnllllps Petroleum Co .

Sweeney I'e: 100 33.

Philitps T ex W 33

llansford Tex 4

H& Klein Sts umas T°ex

City Ntl Bank Bldg Houston 33
Plaetd Ol Co 1107 City Bank Illdll

Mhreveport La 25 W5HX 37

Pottateh Forests Ine
Lewlston Ida W
Portable-Moblle W

Putomac Elec Pwr CCo 10th & L hw

Washington DC 33
Pullman-Standard Car Mg Co Wabash
Michigan City Ind 4 WuX1 153

Riverview karms Box _.-h W xushllunun Av
Oxford NY 0 w2

Robertson-Matheny ()ll o l’(l nox
Wichita §'alls Tex W

Roosevelt lrrllm(lon Dist PO nm“

Berkeley Calit 3w
Ko (allf Fdison Co Ltd

Mojave Calif

Santa Monlea Calit

Santa Paula Callt

Nr Corona City Callf

Nr San I'ernando Calit

Nr Ventura Co Calif WeXT I{
ﬂunlhslde‘l Slec Coop Inc

WANNE 75,
THB 'l‘rlm) & Sons 1604 W 'nd \t
Odessa ‘1 WHNYN 33
"nion Bag & Paper (o Nta

Navannah Ga 1T WANRN 157

Jeanuary 1948

3 WANXQF 42.9

XWS 33,2
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TWO-CHASSIS CONSTRUCTION OFFERS HIGHLST QUALITY, MAXIMUM FLEXIBILITY

It's by FISHER! It's the BEST!

| 77

DYNAMIC NOISE SUPPRESSOR
WIDE RANGE AMPLIFIER

If you seek the finest in dynamic noise suppression, coupled with an amplitier
that is precision built to exu-phunnl laboratory standards, there can only be
one choice=THE FISHER Dynamic Noise bupprcssur~“ ide Range Ampli-

fier,*

THE FISHER Wide Range Amplifier

1. A man’s size amplifier with only 1%
distortion at twenty watls!

2. Intermodulation distortion less than
1,% at 3 watts output.

3. Uniform response fram 20 to 260,000 cy-
cles, plus or minus 1 db.

t. Hum level warranted less than 0.5
microwatts for one watt output,

5. Internal impedance less than 1.23 oluns.

6. I% db of negative feedback.

* 7. Phono preamplifier and first audio op-

('rlltt‘ll entirely on DC to reduce hum.
. Phono preamplifter comprises two tri-
(ule stages operated in cascacte. to min
imize tube noise.

9. Phono circuit compensated for G. E
and Pickering pickups.

10, Exclusive, twa-position pickup compen-
sation for pre-emphasized recordings
as well as recordings without rising
characteristic at high end.

11. Two, medium gain auxlliary inputs for
rudio, etc., with selector switch on front
panel, for convenience of use.

12, Output impedances 8 and 36 ohms.
I'rofessionnl  quality line matching
tramformer for 125 and 590 ohms

cailable at additional cost, (NOTE:
()ur experience has shown that it is not
practical to design a high quality out-
put transformer including both voice
coil and line matching windings.)

13. Push-pull paraHel output tubes, for
conservative operation and superior
output transformer design.

THE FISHER Dynamic Hoize Suppressor

1. Incorporates six tubes, for optimmum
ﬂexlblllty aml effectiveness.
. Two high frequency gates, dynamically
vontrolletl

3.One switeh position (see below) pro-
vides fixed filter tuned to 18 Ke. (Heaed-
ily tuned to 10 Ke. by simple screw ad-
justment.)

4, Independent contro! voltage amplifier
for o‘wmtior of gates,

5. Double diude tube to provide DC con-
trol voltage for gate circuits.

6. Two cathode ray indicators to show

custom eonstructed on two chassis. Here is its pedigree:

individually the dynamic operation of
high and low frequency gate circuits.
7. Muting circuit and connecting plug for
complete silencing of needle swish in
run-off groove and “blop” when the
pickup lands on the next record.

GENERAL FEATURES

1. TWO-chassis construction, for optimum
electrical performance and ease of in-
stallation in limited space—without un-
desirable long leads. Chassis canstruct-
ed of 16-gauge steel.

2. Power available for external micro-
phone preamplifier, etc., 250 volts at 50
ma. DC and 4.3 volts at 3 amperes AC.

3. SEVEN CONTROLS. (a) Volume Con-

trol. (b) Three-position switch for

phono and two auxiliary inputs. (c)

Six-position, On-Off and Range Switch

(20-20,000 cycles, 20-10.000 cycles, 70-

000 cycles®, 90-3200 cycles*, 120-2700

cycles™.) *Frequency response with

gates in fully closed position. With
gates fully open, response is that in
p(Niti(m 2, except that in position 3 re-

sponse s limited to sovo cycles, (d)

‘I'reble Control, continuously variable

with maximum boost 16 db at 10,000

cveles, maxismum cut 20 db at 10,000

cycles. (e) Bass Control, continuously

varfable with maximum boost 16 db at

100 cycles. maximum cut 32 db at 20

cycles, (f) Gate Sensitivity Control on

front pancl, Varies dynamic range of
suppression for positions 3 to 3 of

Hange Switch and permits optimnm

o justment for \'nriP s input levels

and background noise characteristics,

instantly and easily. (g) Phono Equal-
ization Switch, two-position.

Tube Complement. Suppressor-Voltage

Amplifier Chassis: 2-12AT7, 1-6C4, 3-

6BAG, 1-6AL35, 1-6AQ6, 2-8E5. Panel:

0%~ x 19, height 8%~ width 18~
depth 87, Power Chassis: 3-1C5, 1-7A4,

2-5Y3. Panel: 8%~ x 197, height 744",

width 14147, depth 8%~

Auxilinry AC Outlets. Two available,

for tuner, turntable, etc., controlled by

master On-Off Switch.

6. Jewel pilot light on front panel.

=

1

®Licensed undee Hermon MHosmer Scott patents pending for
use only in phonvgraph and phonograph distribution systems,

PRICE $254.50 * LIMITED QUANTITY AVAILABLE FOR IMMEDIATE DELIVERY
FISHER RADIO CORPORATION « 39 EAST 47TH ST., NEW YORK

formerly FM, and FM Ramo-EreergoNies

3l



EXP. UTILITIES & INDUSTRIAL — Continued
United Gas Pipe Line (‘0 1525 Falrfield Av

Shreveport La W5XLK 72.66 Mt
Va (ias ranuml.sslon Corp 1033 Quarrier St
Charleston W WiXXO 72.66 Lt

Weldon & Carr 1605( onn Av NW

| Washington 1)( GWIO\\I 153,50 Ba
4 New ERA ERER e U
in the Great Southwest!
GEOPHYSICAL

No Bend Ore WIXNL 33 26 r

Amerada l’etrul Corp 120 Bway
| New York NY 6 KIHA 1.700 Kt

American prloratlon ‘0 1108 Van Buren St

tlouston Tex 19 K(JW 1.876 a
Apache prloratlon (‘01452 l.apenmn Bldg

Houston Tex 2 KC1i 31.08 Lt

[ ] Arkansas Puel ()II Company Slatter'y l!ldg

.\hreveﬁo 1.676 =&

Atlantic erlnlmz C0 260 S Broad St

n rhllz‘delphla} Pa - LB KAUA . 1.652 Ka
tlas Exporation (‘o Mellle apemon Bldg
Houston Tex KRQD 1.876 =
(formerly KERA) Wm M Harret Ine Giddens-1 ,ane lildc
Shre\epurt La X KFYH 1.676 a
Solq?xrev { llxm W Frankiinst 0V .06 a
. o . ) B- ronstein ranklin St
1 est ivansville Ind 2 KEKA 1.602
Flfst FM Statlon 1n the SOUthWCSt s gg Lo a'r;r Ge‘(())ph_{slcal o Commerce mdt.'
erqe ouston OP 1.852 1
— 8 Chapman 1Jept of Physics
Billion Dollar Market — Dallas and Fort Chapman Dept of ok son
. . h d .l C I:{es ?erv\;lﬁe ((l:(l Co Masonie 15“('1(1 T
artlesville Ol 1.876 Ka
Worth — operating nine hours dai y 3 Q Earc 3 O Bxplorations B0 bk 505
. . \l'llmlon':?x" KKI0O 1.676 a
b ontinental OII (‘o
with 14,000 watts radiated power. 1 Ponea City Okla 9 KAHG 1.676 Ka
Ponca ity Okla 4 KBVA 35.54 Lt
| Crowell & Steele Inc 3416 Flla lee Lane
Houston Tex 4 KGKY 35.06 f
Geophysical Development (. orp 124 > 8 Boston
FAA FM Ceopha: lkll e lfwﬂpllf)RI?TA WAt
ieophysteal Eng Corp 8 Falr Ogks
97.9 Mc. L Channel 250 Pasadena Calif 3 KBIK 1.676
Geophysical Exploration (‘o 104 Bwa
| Denver (olo 3 KCSL 1.852 Wa
A RADIO SERVICE OF THE DALLAS MORNING NEWS - Gieaphysical Research C'orp 120 Bway e
| 2
Geophysteal Service Inc 1311 Repuhlic Bk Bldg
Dallas Tex 8 KIFW l 676 a
‘,l) [1 Gelo)uﬁhnlcnl Corp 3712 Hugg%l:;l)rlve - .
‘l allas Tex AQ 1.676 Ka
d m’ exﬂy Fulf Research & Dev (‘o PO Drawer 2038
Pittsburgh Pa 79 KAUO 35.54 Lt
Humhle Of] & Reﬂnlmz Cn 1216 Main ]g
Houston Te 25 KIYK 1.700  a
Houston l‘ex 23 KJAB 153.11 Ba
Houston Tex 6 KJAL 35.54 a
Independent 15xp Co ksperson Bldg
Houston Tex 8 KIwy 3'. 54 A
Houston Tex 20 KRFX 1.700 =a
Tiouston Tex KKVI 152.75 Ra
Interstate Petrol (Comm Ine '10 Nockereller Pl
New York NY 7 l\ B 1,700 a
New York NY KNAR 35.54 a
Keystone Exploration (‘o 28]3 “ esthelmer Rd
Houston Tex B 31.06 it
Magnolla Petruleum o \mgnollu Hldz
— o Dallas T 14 KITBN 1.700 a
Me( ullum l-xnlomtlnn Co hﬁpenwll Rldg
Houston Te: 25 l\ ll’ll 1.700 Ka
touston lox PG 1.602 Ka

.\at ] (;e(_)lphyslcal Co Tower Petrol(-um Blde

KAUB 31.06 a2
I)nllns Tex KNFU 1.876 =«
° New York Trap Roek (orp 252 Wnt,er St
Newburgh N'Y 2 WKNT 52,75 a
Offshore Navigation Inc 1402 [iibernia Bldg
’ ° ° 1 New Orleans L.a 10 KONI 1.700 a

Petty Geophysical kng ("amp 317 6th St

San Antonio Tex 22 KBQU 1.700 Ha
Phélllpf Peltl:'nl (ko Phillips l!ld I TN N
artlesville () 35.¢ a
ORIG'NAT'NG STAT'ON Pure Oll Co Dept of Geology '
ll!"lltl;mn l-:!e\isli : 2 KOGE 1.700 =&
v ynolds nverness
FOR THE Houston Tex 2 KFAV 1.652 a

R H Ray ('(I’ hn\ Nat'l Standard Rld

° Housg)n ey e 21l l‘l}lti) 1.700 Kn
Rogers Ray Inc 0 at’l Stand nr(

0% oﬁou.swn T'ex 1Q 1.700 Kan

Houston T'ex RPll 35.54 n

4
Selsmlc Eng (‘o 1125 Kirby mm.v

Dallas Tex KNBTE 1.852 «a
Dallas Texq‘e . o i(\)' I}A IN 1.700 a
. 2 8elsmograph Service (‘orp 828 Maln
Featuring regular live-talent broadcasts by Chaldron Neny Ry {700 =
Socony-Va,cuur‘n Ol Co Inc 412 -mrépMnIn Av e
Brooklyn N [& .65 a
U. S. AIR FORCE CONCERT ORCHESTRA................ THURS. 9-10 p.m. Sohio Petyruleum Co Esperson md“
WED 8-9 Houston Tex TYTIGOnET ﬂl Kll“\(: 1.700 a
.............. . ot .m. uthern (el hyA eal Co Sinelalr Bldg
U. S. ARMY BAND...................... P so}nnWonhpl 4, kl‘(“:‘,\ Ilg;g K“
2 KWE, N> f
ROCHESTER CIVIC ORCHESTRA...............0ovun.. FRI. 8:30-9 p.m. Em &,002:: ,{:e\ o f, J‘Lm 3108 ‘:
Stanotind Oll & Gas Co 5th & Boston
GENE ZACHER'S DANCE ORCHESTRA................... FRI. 8-8:30 p.m. "’l‘t;]lsa o 33 KEXU 1.700  a
ON. B8-9 il oxi2 SRVRL R
.................... MON. -9 p.m. ‘I'ulsa Okla < 355 3
U. S. NAVY BAND ................ P o e— o o
. N T P 4 3 47 L.
HOTEL CARLTON CONGO-ROOM DANCE BAND......... TUES. 8:30-9 p.m. ﬁ:::%g:: ‘g L KTIG 3514 Wt
Superior O] (o 400 Of] & (.a:; RBidg
Houston T'ex 26 KSOG 35.54 Lt
Houston Ircx ..{‘ Il\\_(ihf ]51,.ZQO "xr
: : H : H Houston Tex B i 2.75
On the air since 1945 with interim power ‘Tegan 0 135 I: 42nd ¢ 8 xav S
New Yor .7
New York NY R\L\ 35.54 Lt
Towlinson Geophysieal Sery 506 City Bank Hldu
Shreveport I.a KCEP 700 Ja
15000 watt installation nearing completion onlon OIF T of Catir 17 w 7en g 33,54 M|
8 eles 54
e g P L nl:,ed (f‘-lgophynlcal Co 595 E (olu 8t |
Pasadena Callt 19 KAOK 43.18 *Ka
Universal Exploratlion Co zmunmm;-«;n;d Rd e 1
1 Tex 3 5 .
EVERETT L. DILLARD, General Manager WO oL al v 11033 & 1o EIL '
Los Angeles Calit Iild.‘ KAJM 1.700 a
Yegua Corp 2302 Iisperson K -
elgloustoll;pl "ex XRWT 3106 t
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rSI’H(IIM. SALE of COAX CABLE

RG 8/U

52 OHM
NO CHARGE FOR REEL

Order now at these never-again prices
500-2,500 feet $30.00 perM  5,500-10.000 feet $22.50 per M
3.000-5.000 feet 27.50 per M 10,000 feet and over 20.00 per M

o
CONNECTORS FOR RG 8/U COAX CABLE
® %) 83-1R -3 83ISP | .. Other Connectors:
HoodK@o; Socket 5/ = Plug @ O UG 21U-50c
sc 7 ac MW s (UG 220-50c
[ ]

ONE OF THE LARGEST PARTS STOCKS IN THE COUNTRY

Postage Stamp Micas, Transmitting Micas, Qil Filled Condensers,

Potentiometers, Carbon Resistors, Precision Resistors, Tube

Sockets, Selsyn Motors, many other electronic items.

Introductory offer: TBK Transmitter — NEW — less tubes and

power supply $375.00
ALL ORDERS F. O, B. PHILADELPHIA

s Write to "Dept. S” when ordering by mail gy

RELIANGCE “glaxdsi

23RD AND ARCH STREETS ¢ PHILADELPHIA 3, PA.
Rittenhouse 6-4927

e TRANSMISSION
T

O FM

RN RECEPTION

by John F. Rider and Seymour D. Uslan

For radio servicemen, who

BROADCASTY can look to FM os a big

W OPERATOR’S part of their future profits—
HANDBOOK for the “ham’ who is con-

sidering narrow band FM—
for the student who is
. grooming himself for acti-
Here are coordinated facts, vity in the electronic field—
standards of good operating
prcc!ice wrliiEo b'y anjopeyag the theory and servicing of
tor in operators’ language. f-m receivers. Its text s
288 Pages. ..., $3.30 equally voluoble to every
(AN NN NN NENSERENE] person interested in this
phase of electronics and will
2 NEW RIDER 99’[‘5 serve as o voluable hond.
eoch over 130 poges book for engineers.

eoch only . . . 99¢

PA INSTALLATION AND SERVICING

Provides the onswers on whot to
do in moking low power PA in-

by HAROLD E. ENNES,
Engineer, Station WIRE

this new book explains both

The unique publication
principle employed in the
production of this new book
is os practical as its con-

stollotions.

UNDERSTANDING VECTORS AND tents. It is offered in two
PHASE — Vector presentotions ore editions identical in contents,
widely used in conveying lotest printing quality and paper
rodio technicol informotion This —differing only in covers.
book is o must for students OVER 300 FACT-PACKED PAGES

(substontiol slso

poper cover)
Hard back cloth cover, $2.70

BY THE PUBLISHER OFf
RIDER MANUALS

JOHN F. RIDER PUBLISHER, INC.

404 FOURTH AVENUE, NEW YORK 16, N.Y

January 1948 — formerly FM, aud FM Ranio-ELEcTrRONICS

QUALITY SHORT CUT
TO MASS PRODUCTION
OF TV RECEIVERS ...

Compact,

Custom-Wired

CATHODE RAY TUBE
SOCKET ASSEMBLIES

DUODECAL AND DIHEPTAL

® Amphenol custom-wired cathode ray tube socket assemblies
are unusuaily compact. Leads are grouped within the housing
in unit cable form and brought through the side of the socket in
any of six positions. This effects a further saving of space. High
voltage lead may be segregated from mcin trurk wires. Safely
socket cap enclosing all wiring connections is easy to remove.
Recessed socket front shields operator or serviceman from high
voltages; serves also as a guide for tube insertion. Creepage
barriers between contacts provide long leakage paths ‘and
positive .ead wire separation. For manufacturer’'s applications,
sockets are furnished in wired assemblies.

Duodecal Tube Sockets: For most popular television viewing
tubes with a maximum of twelve pins on a pin circle diameter
of 1.063 inches.

Diheptal Tube Sockets: Made :n two sizes, for small €2.050 :nch)
diameter tube bases, clso for medium (2.250 inch) diameter bases.
Both provide for a maximum of fourteen pins on a 1.750 inch
diameter circle.

Complete technical data, and prices, are available.
Write for them today!

AMERICAN PHENOLIC CORPORATION
1830 SOUTH 54TH AVENUE - CHICAGO 50, ILLINOIS

COAXIAL CABLES AND CONNECTORS — INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT —
ANTENNAS — RADIO COMPONENTS — PLASTICS FOR ELECTRONICS

33



The "Buy-Word" for

'Sales-Time!"”

VELD

Ohio's First FM Station, COLUMBUS

When sponsors want their messages HEARD, they turn to the
symbol of Frequency Modulation in Central Ohio, WELD. Time
on this station is "SALES-TIME" for there is never any static, fading
or other station interference ... a powerful sales influence in

8,000 square miles of rich, result-ful market. Send NOW for your

rate card.
ej eD, ('('(] AR
Watts Radlated Power - «:fi“i;‘—_" T

o s
Central Ohio’s Bright Spot e

ghf

101.9 MC.

THE FINCH FM-FACSIMILE STATION

Presenting more and more live-talent
shows for listeners within 70 miles of
New York City. Now operating on
20 kw effective power. Hours of
operation: 3:00 to 12:00 m.

FREQUENCY 101.9 MC.

Studios and Transmitter: 10 E. 40th St., New York City

Telephone Lexington 2-4927

3

WHAT'S NEW THIS MONTH
(CONTINUED FROM PAGE 15)
work service by the end of 1948 if the
demand exists,”

(3) New York axn Cuicaco: “Coaxial
cable is expected to be completed between
New York and Chicago by the fall of 1948
and television eirenits can be provided
over that route shortly thereafter.”

(6) Cmcaco axp 87, Louts: “Tt s ex-
pected a connection could be provided
between Chicago and St. Louis by the fall
of 1948, by means of coaxials throngh
Terre Hante.”

(7) Los ANGELEs AND 8SAN Fraxcisco:
*Television facilities between Los Angeles
and San Francisco are expected to be
available in 1949,

It can be seen from the above quotations
that the American Telephone and Tele-
graph Company on its own initiative had
made definite plans for a far flung network
of television stations; but despite the
tremendous growth of FM, had no similar
plan for FM networks, even though a
present demand existed for such facilities.

11. It is also noteworthy that ro charge
has beeu made by the American Telephone
and Telegraph Company for the use of these
networl: facilities for television broadcasting
for either sustaining or commercial broad-
casts in those communities where televi-
sion stations now operate inter-city. By
contrast, a request for the use without
charge of the Washington to New York
facility for FM network purposes was
denied hy the American Telephone and
Telegraph Company.

12. PETITIONER THEREFORE REQUESTS:

That the Commission pursuant to
Section 205(a) of the Communications
Act make an investigation to determine
whether there has been eompliance with
the provisions of Section 202(a).

BB. That this petition be regarded as an
informal complaint pursuant to Section
208 of the Communications Act. and See-
tions 1.572 and 1.573 of the Rules and
Regulations: and that these questions be
taken up by the Commission with the
Ameriean Telephone and Telegraph Com-
pany in an effort to bring about satisfac-
tion.

That a hearing be held regarding
the establishment of common carrier facil-
ities for FM network operation and fol-
lowing such hearing that the Commission
preseribe just and reasonable charges for
the service desired by FM broadcasters.

D. That until such time as reasonable
rates and charges are fixed, to order the
respondent,  American  Telephone  and
Telegraph Company, to afford FM broad-
casters the use of facilities for network
purposes on the same basis as presently
used by television broadeasters.

Respectfully submitted.
Leoxarp I MaRks
General Counsel
FM Assoctation
December 13, 1947

FM axp TELEVISION
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AVAILABLE FOR
IMMEDIATE
DELIVERY

We carry all popular stand-
ard and British type coaxial
cable connectors in stock. These connectors are
brand new and were produced for the Government
by the leading manufacturers in this field. Our in.
ventory contains sufficiefit quantities for the largest
users at prices well below the market. Write or wire
for special Coaxial Cable and Connector Listing
100A or send us your requirements.

Manufacturers
and Distributors

Wells maintains one of the
world's largest inventories
of highest quality_radio-
electronic components.
Our new catalog, now
ready, will be mailed upon
request.

sz-'lls}
SALES. INC. 320 N. LASALLE ST.
Dept. TV, Chicage 10, lllinois

Price Reduction

The words “price reduction” don't
appear in type very often in these
times. But here they are, and they
apply to the subscription rates on
FM aAND TELEVISION Magazine.
We think you'll agree that we
have an outstanding record among
the radio publications:

1. Immediately after wartime re-
strictions were lifted, we resumed
our prewar size, and quality of
paper and printing.

2. Effective January 1, 1948, we
have reduced our subscription
rates to the prewar prices of:

1 year $3.00 2 years $ 5.00
3 years 6.00 5 years 10.00

All paid subscription orders re-
ceived after Janvary 1 at the old
rate are being extended accord-
ingly.

This price reduction is being made
without any change in the distinc-
tive appearance and makeup of
FM AND TELEVISION. In fact, we
can promise you a still finer and
still more useful Magazine in 1948.

Janvary 1948
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"STABILIZED"

JK STABILIZED IF-17W

The 1F-17W is one of three new filter crystals, her-
metically sealed which permit operation from the
Arctic to the Tropics. They are silver plated and
wire mounted for higher Q, faster starting and
elimination of sudden shift of peak frequency char-
acteristics of the old air-gap type. Cut for low series
resistance. Low shunt capacity approx. 1.8 mmfd.,
low series resistance approx. 4,000 ohms. Spurious
responses are none plus or minus 10 kc. Type 1F-17
has pins .050” in dia. spaced }4’’ centers, type 1F-17L.
has pins .093"’ in dia. spaced 34’ centers and type
IF-17W has the RMA, standard wire lead pigtails.

Write For Illusirated Folder

The JAMES KNIGHTS CO.

SANDWICH, ILLINOIS

ZOPHAR

3~ WAXES
(I} COMPOUNDS
% and

EMULSIONS

FOR
INSULATING and WATERPROOFING
of ELECTRICAL and
RADIO COMPONENTS

Also for
CONTAINERS and PAPER
IMPREGNATION

®
FUNGUS RESISTANT WAXES
°
ZOFHAR WAXES and COMPOUNDS

Meet all army and navy
specifications if required

Inquiries Invited

ZOPHAR MILLS, ixc.

FOUNDED 1846
122—-26th ST., BROOKLYN, N. Y.




THOUGH IT'S ON YOUR FLOOR

__ She can SEE it in
“HER HOME!

N,

This is what you have been waiting for — radios that sell because of
their cabinet design, not in spite of it. Your customers can immediately
see Motorola Furniture Styled Radios as a part of their home, so they
PROVIDES A RADIO stop to listen—and when they listen they're sold! Motorola’s thrilling

for Every Home— beauty, Motorola's Golden Voice tone, and Motorola’s dozens of
EVERY

wonderful features give you radios that virtually sell themselves. This
PURPOSE

year more than ever before—it will pay you to feature Motorola.

J‘OM:%ZC. 4545 Avugusta Blvd., Chicago 51, Illinois





