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e~ Du Mont Sound Boom.

T

NEW EQUIPMENT
FOR A NEW INDUSTRY

Producer’s o
Control Desk

DU MONT’S ADVANCED
TELEVISION BROADCASTING
EQUIPMENT ACHIEVES:

-t

Master

Control Board 2—an amazingly increased flexibility and ease of
control,

a new standard of exceptional video quality,

3 —a record high in efhcient, dependable, trouble-free
pertormance,

4—an outstanding triumph in low-cost operation and
Du Mont maintenance.
Video-Audio

T . These advances provide progressive station management
ransmitter

with the technical set-up requisite to a sound conzmercial
venture.

Du Mont-engineered design features (which delight the
heart of engineers) include:

1—test oscillographs strategically mounted in all
studio control units for instant and continuous
checks on video information,

2—"wide open” accessibility for testing and for re-
placement of components, made possible by an
ingentous arrangement of sliding doors and hinged
panels,

) 3—rugged dependability that assures heavy-duty ser-
Du Mont Transmitter vice, a virtue widely acclaimed by men who used
Control Console : Du Mont radar equipment in the Armed Services,

4—labor-saving case of operation resulting from con-
veniently concentrated controls and monitors.

Du Mont television broadcasting equipment is distin-
guished by the combination of pioneering vision and 15
years of precisicn electronics know-how. Du Mont has
built more televisicn stations than any other company.
Du Mont has operated its own station, WABD, for
more than 4 years. The fruit of this experience 1s yours
in Du Mont equipment...and in a new booklet, "The
Leconomics of Du Mont Television.” Please requect t!
Du Mont Projector and booklet ¢n your firm letterhead.

Du Mont-equipped Film Pickup Camera
Television Truck

ALTLEN B. DU MONT LABORATORIES, INC., GENERAL OITIC! AND PLANT, 2 MAIN AVENUE, PASSAIC, N. J.
TELEVISION STUDIOS AND STATION WABD, 15 MADISON AVENUE, NIW YORK 22, NEW YORK

opy t 1946, Allen B. DuMont Laboratorles. Ine.



THE NC-2-40C

THIS superb new receiver reflects National's intensive re-

ceiverresearch during the war period. Many of the NC-2-40C's
basic design features stem from the NC-200, but to them
have been added circuit and construction details that set it
apart as a performer. Stability and sensitivity are outstand-
ing. A wide range crystal filter gives optimum selectivity

under all conditions. The series-valve noise

limiter, the AVC, beat oscillator, tone control

and S-meter are among the many auxiliary

circuits that contribute toward the all-around
excellence of the NC-2-40C. See it at your

NATIONAL COMPANY,

MALDEN, MASSACHUSETTS, U.S.A.

February 1946
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AT LEFT. Two Llangevin Type 1!1-A Dual Pre-
Amplifiers and one Llangevin 102-A line-Ampli-
fier mounted on a 3-A Mounting Frame. This unit
provides four pre-amplifiers and one line-ompli-
fier, or three pre-amplifiers, one booster-amplifier
and one line-amplifier, all in 10%" of rack
mounting space.. External power supply such as
the Langevin 201-B Rectifier, as shown below, is

) required.

INPUT EQUIPMENT

S

-

Worthy of an Engineer’s Careful Consideration
y 4

&\0 .’ ’

TYPE 102A Amplifier is one of the 102
Series Line Amplifiers of which four dif-
ferent types ore ovailable, The A" is
mostly used to drive the line ofter the
moster goin control. It is quiet, hos ex-
cellent frequency charocteristic ond am-
ple power output with low distortion

products,
f,
|

The 201-B Rectifier is one of the 201
Series Rectifiers, of which two types ore
available, the ‘“B" having odditional
filtering, thereby giving a slightly lower
ripple content thon the “A.” This unit
is copable of supplying power for one
102 Series Line Amplifier ond three 111
Pre-Amplifiers (six pre-omplifiers),

Every unit of Langevin speech input equipment is
held to a rigid standard of performance. These units
may be cascaded in accordance with good engineer-
ing practices and still be well within the allowable
limits of FM requirements as to frequency response,

noise and distortion products.

All Langevin speech input equipment units are
mounted on standard 514" x 1014” chassis. Three of
these units can be mounted on a Langevin 3-A
Mounting Frame, which occupies 1015 of space on
any standard rack. Wall mounting steel cabinets for

housing these units are also available.

We are proud of the products which bear the
name Langevin, It will only appear on good
apparatus.

-t
-

The 111-A Amplitier consists ot two indi-
vidual pre-omplifiers on a single chassis
for use in high quality speech input
equipment. Its compact unitized con-
struction saves rack space. Input impe-
donces of 30, 250 and 600 ohms; output
impedonce 600 ohms. !t is quiet and hos
excellent frequency choracterisfics ond
omple power output with low distortion
products. -

g = o

The 108-A Amplifier is one of the 108
Series Monitor Amplifiers, of which four
different types ore ovailoble, The “A"
is ordinorily used to drive o monitor sys-
tem from @ 600 ohm or bridging source.
Its distortion is low far this type of serv-
ice. It is quiet and hos ample power with
excelient frequeney chorocteristics,

The Langevin Company

INCORPORATED

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

SAN FRANCISCO LOS ANGELES
1050 Howard St., 3 1000 N. Seward St., 38

NEW YORK
37 W. 65 S5t., 23




TELEVISION

FORMERLY: FM MAGAZINE and FM RADIO-ELECTRONICS

VOL. 6 o FEBRUARY, 1946 - NO. 2

CoPRGHT 1946 o e L |
CONTENTS OWER m |

—

WHAT'S NEW THIS MONTH
FCC's FM Decision — An Apology — FCC — Pauley Situation 4
REPORT ON CBS TELEVISION
Arnold C.Nygren .....ovtiiii it iennneeeeeonnnn 21 \
FM PERFORMANCE OVER RUGGED TERRAIN Those are not claims, 4
T 28 ’U K
FEDERAL FM BROADCAST TRANSMITTER I-'-‘) but facts — attested to f/
MAFN SHVEE « oot e e e e e e e 34 Bl :/
1 by many hundreds of K'/’
MANUFACTURE OF CONDENSER PAPER .; ,;-%4)
William P. Schweitzer ....oooovvnneeniniiniieennenen. 37 f"" Blaw-Knox Vertical V Y
SELECTIVE CALLING IN NEW YORK ON 157 MC. W . ;‘f’/
Milton B. S1EEPEr ..o\ eteie ettt 46 j Radiators now boost- :()/-/
7 NA
THE NAVY'S WARTIME FM EMERGENCY SYSTEM L : @ _)‘
Cmdr. Ho 2o Waters ..o eeie e 50 A ing the coverage and (; »,
SPECIAL DEPARTMENTS |l clarity of America’s K
What's New This Month .........oitttrrnnnennnnnnnn.. 4 by
Engineering Sales ......... ... i i i i i 8 l“' } major stations.
Spot News Notes ........ouittiiininnannnannnrenennn 32 i" X
News Picture ......coii it it iiitetirnnerneceonecnnns 33 X !

Directory of Emergency Radio Stations — Part 2

)4
TS OF FM AND TELEVISION MAGAZINE ARE FULLY L){ ‘\\< BlAw-KN ox D IVISI ON

THE COMVE

ESIGN AND CONTE

PROTH S U5, COPYRIGHTS. AND MUST NOT BE REFRODUCED 13 ANy | of Blaw-Knox Company
MANNER OR 1N ANV FORM WITHOUT WRITTEN PERMISSION ».!:,,J P
* K k Kk K W |/ k\\] 2046 Farmers Bank Bldg.
MILTON B. SLEEPER. Editor and Publisher ,\\w‘\,‘ Pittsburgh, Pa.
ARNOLD NyGREN, Associate Fditor ‘.-’tr | -
Wonav T Moursas. Advertising Manager PI‘ = |
ANDREW w. Cireudation Manager / - o ‘l‘
SteLLs Dvceas, Production Manager K

Published byv: KM COMPANY
Publication Office: 201 Main St., Grear Barringion. Mass, ‘Tel. Great Barrington 1011
New York: 511 Fifth Avenue. New York 17, Tel. VA 6-2183
Chicago: Mar1ax Fueiscasas, 300 N Michigan Ave., Tel. STAwe 1822
Pasadena: MiLo D, Puci, 35 3. Raymond Ave., Pasadena |, Calif. Tel. Madison 6272

azine is issued on the 20th of each month, wle copies 25¢ Yearly sub-
the UL 5. AL $3.00; foreign & L.00. Suk ptions should be sent to FM
Company. Great Burrington, Mass., 311 Fifth Avenue. New York 17, N, Y.

Contributions will be neither acknowledged nor returned unless accompanied by

| A
adequate postage, packing, and directions, nor will FM Magazine he responsible for ¥
their sufe handling in its office or in transit. Payments are made upon aceeptance of N N <
final manuseripts, A7
T - = VENL

THIS MONTH’S COVER N7 d N
T'mis month’s cover shows, left, /
Francis P. Burns, Aeting Super-
intendent, Telegraph Bureau, New
York City Police Department. and
Fred Budelman, chief engineer of
Link Radio Corporation, checking g
the operation of the 157-me. dial
calling system deseribed in this
issue. Although the transmitter is
remote-controlled, it can be oper-
ated direetly by a handset in-
stalled for that purpose.

Superintendent Burns was char-

acteristically non-committal about .

possible plans far new radio equip- A
ment for New York's Police De-

partment. Onee the finest system .

of its kind in any city, the present

installation has paid high Jdivi-

dends to the Department anil to

e the public. Measured against ranlio » " [] N . N . [
» « Edited by Milton B. Sleeper * » progress,  however. its one-way

AN operation is now outdated.

R e« e S b0
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in VorZizel FULLY MOUNTED
TRANSFORMERS

IVE newly-developed vertical shields, accommodating

core stacks with %" to %"
possible for Chicago Transformer to fully-mount botk small
and large transformers with uniformity.

Now, in radio chassis and similar applications, both
smaliand large units can be vertically-mounted with stand-

center legs, now make it

ardized assembly techniques—with uniform appearance
in the finished product.

Adaptable to many variations, Chicago Transformer's
complete line of vertical shields allows for either screw
or twist-lug mountings and for lead exits through either
sides or bottoms of the shields.

CHICAGO TRANSFORMER

e~

DIVISION OF ESSEX WIRE CORPORATION
WEST ADDISON STREET

CHICAGO, I8

3501

TRADE MARX REG

I. FCC's I'M DecisioN
AN \roLoay
FCC-PatcrLey SrruaTiox?

Following the January 18- 19th hear
ping on Zenith Radio’s petition that the
42- to 30-me. band be assigned to FM
broadeasting, the FCC let it be known
that this serviee would be confined to 88
to 108 me,

That was on January 23rd. Three weeks
later, at this time of writing, the formal
announcement and explanation of the de-
cision had not been issued in accordance
with customary practice,

As matters stand now, the Commis-
sion has reaflirmed its intention of limit
ing FA serviee to the publie by holding
the effective output of metropolitan FM
stations to 20 kw., combined with an
antenna hetght of only 300 ft. above the
average terrain, This gives effeet to the
CBS-Kesten plan to imit FM to single-
market coverage, and gives the lie to
Chairman Porter’s own fine promises to
assure the rapid expansion of FM's su-
perior service to radio listeners,

Perhaps the Commissioners are finding
it difficult to formulate an explanation of
their decision that even satisfies them-
selves, To satisfy the industry and the
publie, they will have to explain among
other things:

. If they are going to increase the
pu\\o of metropolitan FM  stations or
rednee the power of AM stations so that
FM and AM can compete on a basis of
equal coverage, or M will be
leld down to Commissioner Jett's es-
timate of 85 miles radius, while sueh an
AM station as WOR is allowed to oper
ate with sufficient power to support the
claim that: " It a sponsor uses WORit's a
sign that his program will be heard in 16
of America’s greatest cities of more than
100,000 people in cach. They include:
New York City, Wilmington, Philadel-
phia, Prenton, Hartford, and 11 others,™?

2. Why the Commissioners support the
CBS-Kesten plan of single-market cover-
age when they know that fewer I'M sta-
tions of greater coverage will give listeners
a wider choice of programs than a large
number of limited-coverage stations.

3. Why, when the Commissioners know
that the cconomics of public serviee ren-

whether

1From the text of an advertisement on the front
cover of Broadcasting, Febrnary 4, 1946,

(CONTINUED ON PAGE 78)
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RAYTHEON'S NEW

For AM or FM

withn i

Easily Controls Two Studios, Announter’s Booth
and Fourteen Permanently Wired Remote Lines

COMPLETE high-fidelity speech-input facilities for the modern
station; this single compact unit contains all the control, amplifying
and monitoring equipment. Any combination of studios, remote
lines or turntables may be broadcast and auditioned simultaneously
through the two high quality main amplifier channels. On-coming
programs may be cued and the volume pre-set while on the air.

Its modern functional beauty in two-tone metallic tan will blend
with other equipment ard yet add a definite air of quality and dis-
tinction to your studio. Sloping front panel combines maximum
visibility of controls with ease of operation. Sloping top panel gives
operator an unobstructed view into the studio.

Engineered for dependability and built of finest quality compo-
nents throughout. Telephone-type lever action, 3 position key
switches assure trouble-free operation and eliminate nineteen con-
trols. This simplified switching reduces operational errors. All con-
trols are standard, simple and positive —easy to operate.

Inquire! The low price of this Raytheon Console will amaze
you. The first orders are now being delivered. Write to:

RAYTHEON MANUFACTURING COMPANY

Broadcast Equipment Division
7517 N. Clark Street, Chicage 26, lllinois

Devoted to Research and Manufacture for the Broadcasting Industry

formerly FM Rapro-ELecTroNICS

ONSOLE

Comprare THESE OUTSTANDING

FEATURES WITH ANY OTHER CONSOLE

1. Seven built-in pre-amplifiers—more
thau any other consale — making pos-
sible 5 microphones and 2 turn-
tables, or 7 microphones, on the air
simultancously.

2. Nine mixer positions — more than

any other console—leading to 5 micro-
phones, two turntables, one remote
line and one network line.

3. Fourteen remote l:ines — more than

any other console—may be wired in
permanently.

4. Telephone-Type iever-action key

switches used throughout—most de-
pendable trouble-free switchesavail-
able. No push buttons.

5. Frequency Response 2 DB from

30 to 15,000 cycles. Ideal speech in-
put system for either AM or FM.
Distortion less than 17, from 50 to
10,000 cycles.

Noise Level minus 65 DB’s or bet-
ter. Airplane-type four-way rubber
shock mounting eliminates outside
noise and operatioral “clicks.”

All FCC Requirements for FM
transmission are met,

Dual Power Supply provides
standby cireuit instantly available
for emergency use.

Power Supply designed for mount-
ing on desk, wall or relay rack.
Instant Access to all wiring and
components. Top hinged panel opens
at a touch. Entire cabinet tilts back
on sturdy full-length rear hinge.

“RAYTHED

Excellence cn Eleclionics

v




I Member: NATIONAL COUNCIL OF TECHNICAL SCHOOLS s ——— ]

/

CREl Offers You a Proved
Program of Se”-lmprovement

to Keep Pace With Modern
U.H.F. Advancements and
Enables You to Go After —
and G-it_a Secure Radio Job!

Yes, there are GOOD JORBS .. | for GOOD men! The
casy jobs are gone and once again knowledge and
ability are the requirements for the good-paying jobs.
Competition is ope ning up. The fight to HOLD good
jobs — to SECURE better ones is ]uq \tdrtmg Em-
ployers once again can afford to be “choosey™ (| | to
sclect the best man for the hest job. In the face of this
show-down situation where do YOU stand?

CREl home study training in Practical Radio-
Electronics Enginecring can equip you to meet the
requirements to hold vour job or advance to a
better onc. No matter what your past radio clectron-
ies experience has been no matter what vour
training — you must actually start anew to gain the
confidence born of knowledge. By adding CRET train-
lng to vour present radio experience vou can safe-
guard vour future and keep pace with such new de-
velopnients as ULLF. Circuits, Cavity Resonators,
Pulse Generators, Wave Guides, Klystrons, Magne-
trons_ and other tubes. Are vou equipped to handle
them? CREL is equipped to help vou, by providing
tine know-how and ability that is required.,

In our proved method of instruction, you learn not
only how, but why! Easy-to-read- and-unde rstand
lessons are provided well in advanee, and cach st udent
has the benehit of personal guidanee and supervision
from a trained instructor. This is the basis of the
CREI method of training for which many thousand
professional radiomen have enrolled sinee 1927,

It casts you nothing to read the inte rulmg facts . ..
to learn how CREI can help you enjoy the security
vou want ... the better- pa\lng job “that can be
vours. Write for particulars now!

CAPITOL RADIO ENGINEERING INSTITUTE

Y Where Will YOU Be in 19507

Enjoy Security and Good Pay! Prepare
Now With CREl Modern Technical Train-

ing and Step Ahead of Competition
into a Good Radio Job!

WRITE FOR
FREE 36-PAGE
BOOKLET

“Your Opportunity
in the New World
of Electronics”

If you have had pro-
fessional or amateur
radio exgerience and
want to make more
money, et us prove
to you we have some
thing yon necd to
quality for a better
radio job. To help us
mu.IIm(nlI) answer
your lll(]lllr)

PLEASKE STAT

¢
E \l’l RIENC K,
UCATION ANDY
Rl SENT  1'OS1-

™

HOME STUDY COURSES IN PRACTICAL RADIO-ELECTRONICS
ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT

Dept. F-2, 3224-16th Street, N. W., Washington 10, D. C.

Contractors to U. S. Navy - U. S. Coast Guard ~— Canadion Broadcasting Corp,
Producers of Woell-trained Technical Radiomen for Industry
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FOR
TELEVISION

RADAR AND VIDEO AMPLIFIER

FAC-SIMILE

Wede Band

Designed primarily for use in amplifying complex waves to be viewed on an
oscilloscope, this instrument is also extremely useful in laboratory work as an
audio amplifier for tracing and measuring small R. F. Voltages, (as in the
early stages of radio receivers,) and many similar applications.

Specifications

BAND WIDTH: Frequency response is flat within. 1.5 DB
of the 10 KC response from 15 cycles, to 4 megacycles and
3 DB from 10 cycles to 4.5 megacycles. Phase shift is
controlled to provide satisfactory reproduction of pulses
on the order of one micro-second, and square waves at
repetition rates as low as 100 per seconc.

GAIN: The qain is approximately 1000 when direct input
is used. Use of probe input introduces an attenuation of
approximately 10:1.

INPUT is normally through a probe (furnished with the
equipment), which has an input circuit consisting of a
1.1 megohm resistance in parallel with approximately 18
mmid. The amplifier direct input (without probe) 1s ap-
proximately 2.2. megohms of resistance in parallel with
40 mmid.

OUTPUT voltage can be cdjusted from zero to 50 volts
R.M.S. with a sine wave signal.

LOAD IMPEDANCE: Des:qned to work into a load of not
more than 22 mmfid

RIPPLE OUTPUT is less than 0.5 volt for all operating con-
ditions and all positions of gain control.

CIRCU!T FEATURES: A cathode follower input stage pro-
vides circuit isolation and is equipped with a 3-position
attenuator.

Attenuator ratios are 1:1, 10:1 and 100:1 (This is in
addition to probe attenuanon) A gain control convemently
varies the video output. A *‘Signal Polarity” switch is
provided which carries the cathode bias on the output
stage in such a manner that the amplifier may be adjusted
for optimum pertormance, regardless of the polarity of
the input signal.

OPERATING VOLTAGE: 110 to 120 volts, 60 cycles,
POWER CONSUMPTION: 100 watts.

WEIGHT: 35 pounds (Complete with tubes and probe).
WIDTH: 734" HEIGHT: 37 LENGTH: 204"’

INQUIRE EARLY TO INSURE PROMPT DELIVERY

UNITED CINEPHONE CORPORATION

Designers, Engineers and Manufacturers of Electronic Products

18 NEW LITCHFIELD STREET

TORRINGTON, CONNECTICUT

February 1946 formerly FM Raplo-EnkcTroNies



Itlustrated is Motoro-
la’s newest contribution
to this field—the Mod-
el FSTRU-250-BR 250.
watt  Central Station
Transmitter - Receiver
Unit. designed for the
newly-established 152.
162 mc. band.

That all Motorola Police and Public Utility
equipment uses ANDREW Coaxial Cable is in-
dicative of Motorola’s confidence in ANDREW

engineering and manufacturing skill. The

ANDREW Company is a pioneer in the manu-

facture of coaxial cable and accessories.

POLICE USE AMotorota

Eighty percent of all FM Police radio equip-
ment in use today is Motorola. This includes
a roster of 35 state police systems and many

thousands of city and county systems through-

out the United States.

TODAY

ANDREW CATALOGUE

.\:Neluli\i}‘}N Gi
] S 1\‘1“»5

Raytheon: N ew representatives of the broad-
cast equipment division are Clair Miller
for the midwest territory: W, B. Tavlor
for the southern territory. working out of
Chattanooga: and E. J. Rome, working
from the Raytheon office at 215 W. 7th
Street, Los Angeles.

Aireon: R. C. Welsh. formerly vice presi-
dent and treasurer of Aircon, has been
appointed to the newly ereated post of
vice president in charge of sales.

Madison: A\ unew retail organization. to
handle sales of household apphances and
radios at Madison, N. J.. has been set up
by Madison Electrical Products Corpora-
tion. manufacturers of precision resistors,
J. Gi. Ruckelshaus is in charge.

Machlett: Harold W. Rohar, formerly man-
ager of Westinghonse transmitter tnbe
sales. is now in charge of Machlett's re-
newal sales department.

Shure; Back in Chicago after two and one-
half years overseas with the 3rd Infantry
Division. Howard T. Horwich has been
appointed advertising manager of Shure
Brothers.

Electronic Lahoratories: Ncw sules manager of
the E-L distributor division is F, Theo-
dore Hegeman., He will make his head-
quarters at the plant in Indianapolis.

Sylvania: 1.1, Henry C. L. Johnson is back at
Sylvama as advertising manager of Syl-
vania's radio division. He will also direct
advertising and sales promotion of the in-
dustrial electronies and international divi-
sions. He took part in nine major South
Pacific hattles. and wound up as com-
manding the U.N.S, Thuban.

RCA: Six regional communications engi-
ncers have been appointed by RCA Serv-
ice Company. Inc. They are: K. C. Hed-
dens for New York; H. M. Leighley, At-
lanta: K. E. Whitaker, Cleveland: J. S,
Gremilhon. Dallas: M. S, Reutter. Chi-
cago: and F. C. Hartwick. Los Angeles.
In addition, T. Griftin has heen appointed
national field supervisor.

REL: Edward F. Classen. Jr. has joined
REL Equipment Sales. Inc.. 612 N Michi-
gan Avenue, Chicago. as FM sales engi-
neer. For the past 10 years he was with
Zenith Radio. where he was program di-
(CONCLUDED ON PAGE 76)
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that displays non-ohmic characteristics

MAGINE a circuit element that violates
Ohm’s Law. One that exhibits polarized
non-linear current-voltage characteristics.

Such an element has now been made
commercially available for the first time
.« . Sylvania Electrie’s 1N34 Gx metal
Crystal Diode. This tiny unit (shown full
size in illustration) cpens up many in-
teresting potentialities in circuit design.
Withstanding relatively high voltages, it
is extremely useful as a circuit element.

Light in weight and equipped with
pigtail leads, it is conveniently soldered
into place . . . no sockets required. No
heater supplies are needed — eliminating
hum and noise, permitting both termi-
nals to be connected far above ground
potential.

The 1N34 Diode gives superior per-
formance at high frequencies and with
low values ef load resistance.

Tentative Characteristics of the 1N34

Peak Inverse Anode Voitage 50 volts
0-22.5 ma.

60 ma. max.

Average Anode Current
Peak Anode Current
Surge Current 200 ma. mox.

Back Conduction at 50 volts 2 ma. max.

(Surge current refers to transient values; peak
current refers to the maximum value of an
applied AC signal.)

Where Can You Use an Element
Like This?

Among the expected applications of the
1IN34 Diode are: DC restorors in televi-
sion receivers; frequency discriminators
in FM sets; peak limiters; video detectors;
meter rectifiers; bias rectifiers; modula-
tors and demodulators.

Perhaps you can see many other ways
in which you can put this revolutionary
circuit element to work. We’ll be glad to
send you further technical information to
assist you in planning applications, and to
discuss specific uses with you.

SYLVANIA¥ ELECTRIC

Electronics . . . 500 Fifth Avenue. New York 18. N. Y.
MAKERS OF ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

February 1946—formerly F}M Rapio ELecTroNICS 9
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There are three reasons why the team of Bell Telephone
Laboratories and Western Electric was able to handle big
war jobs fast and well.

(1) It had the men —an integrated organization of
scientists, engineers and shop workers, long trained to
work together in designing and producing complex elec-
tronic equipment.

(2) It had uneqnalled physical facilitics.

(3) Perhaps most important of all, it had a long-
established and thoroughly tested method of attack on
new problems.

What is this method of attack?
In simple terms, it is this. Observe some [;henomenon

for which no explanation is known — wonder about its
relationship to known phenomena—measure everything

Belllaboritoriesand Western Eleciric teamed ‘ou can—ht the data together—and find in the answer
up 10.supply more than 56,000 radars of 64 ilOW to make new and better equipment.

types—approximately 50% of the nation’s In the realm of pure rescarch, Bell Lahoratories have
radar preduction on a dollar volume basis. carried on continuing studies in all branches of science,

with particnlar emphasis on physics, chemistry and math-
ematics. Often they have set out to gain new knowledge

Lell Laboratories designed and Western

Electric produced more than 1600 electronic More than 1,000,000 airborne radio receivers
gun directors and gun data computers which and transmitters were furnished by Western
greatly increased the accuracy of anti-aircraft Electric to help coordinate attack and def:
and coast defense guns. in the air,

10 FYM axp TeLEVISION



Bell Laboratories designed and Western
Electric furnished more than 139,000 multi-
channel FM receivers and 74,000 multi-
channel FM transmitters for use by the
Armored Forces and Artillery.

Bell Laboratories and Western Electric fur-
nished revolutionary carrier telephone termi-
nal equipment in great quantities—all
““packaged"’ for quick installation in the field.

war jobs like these

with no immediate prospect of an application in the :
communications field. Time after time, their_discoveries
have eventually brought about fundamental scientific
advances.

Applying new discoveries

As new discoveries have reached the stage of application,
Western Electric manufacturing engineers have always
worked closely with Bell Laboratories men 1o assure a
final design suited to quantity production of highest
quality equipment.

During the war., the capabilities of this unique research-
production team expanded rapidly. New techniques were
explored—new methods were developed—new ideas were

. ‘ S B ; tern Electric pl
born, rich with possibilities for the future. el Laboratories and Westert EISSRIEe

outstonding roles in the design and pro-

What lhis means to YOU duction ofbmagfne'rons and :fher e;senh’al
. . vacvum tubes for use in radar and com-
Today Bell Laboratories and Western Electric are once municatians.

more applying their facilities and their philosophy to
the development and production of electronic and com-
nunications equipment for a world at peace. Depend
on this team for continued leadership in AM, FMI and
Television broadcasting equipment.

BELL TELEPHONE LABORATORIES

World’s largest organization devoted exclusively to research
and development in all phases of electrical communication.

Western Electric

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

.
’
o )
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This unit is especially designed to afford
exclusive control to the program or technical director in
charge of telecasting.

Three video pictures are included tor ease in selection of camera
pick-ups and in viewing the final transmitted picture. In addition, this Model SE-300
is equipped with inter-communication for contact with master control and studio
camerda men.

A loudspedaker in the end-unit gives the director his aural pick-up. . ..

The kinescopes are 7" direct viewing tubes, which facilitate the duties of
the individual in charge of detail and contrast.

Should more camera pick-ups be needed, the Sherron Studio Control
Desk can be enlarged by increasing the number of kinescope panels.
Furthermore, a turntable can be included in one of the end-units.

As is characteristic of a’l Sherron broadcast equip-
ment, maintenance and safety are primary
considerations. Each chassis is removable
without soldering of wires. :

Plugs offer ease of removal R .

and quickness of change. Sherron
Electronics

FM axDp TELEVISION



Not jet propelled...

o)

@l

The belt on step pulleys slips instantly to any
position to set cutting pitch at 96-104-112-120-
128 or 136 lines per inch. Other pitches available
on special order.

yut just as NEW!

RESTO'S newest furntable . . . for highest quality master

or instantancous recordings. The 8D features instan-
tancous change of cutting pitch. An improved cutting head
provides higher modulation level, more uniform frequency
response  and retains its calibradion under all normal
temperature conditions.

The heavy cast-iron turntable and mounting base insure
exceptionally low background noise. Adjustable feet permit
accurate leveling on bench or stand at a height to suit
the operator.

PRESTO

RECORDING CORPORATION
242 West 55th Street, New York 19, N. Y.

Walter P. Downs, Ltd., in Canada

WORLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS

February 19456—formerly FY Rapio ELECTRONICS
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DISTINGUISHES

Federal's Complete FM Radio
Telephone System for Police,
Fire and All Emergency
Sefvices . .. ..

Here is mobile radio equipment built to “specifica- rugged compactness, greater ease of operation, real
tions” provided by the ficld, fundamentally different in cconomy, unrivalled dependability and total satisfac-
design to mect the particular demands and solve the tion. Its exclusive “Selecto-Call” and jts many other
difficult problems of uscrs of this type of installation. unique features, makes it the outstanding equipment
Backed by Federal's long experience and leadership in for police, fire, forestry, conservation, taxi and bus

radio, this cquip- dispatching and all other emergency services, Write for

ment incorporates information,

.%o/).

C,
o

Newark 1, N. |.
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A “STAR SALESMAN” FOR YOU!

Another reason why it pays to qualify as

Every customer who comes to your counter
will see this effective wall banner. It tells
them you're a dependable, square-dealing
Raytheon Bonded Electronic Technician —
and brings them back to spend money with

you.
4

This selling wall banner is only one of many
carefully designed sales-aids — displays, de-
cals, mailing pieces, job record cards — for
you to use in building a lasting, money-
making radio service business. Bonded serv-
ice means better customer relations. Sce your

Raytheon distributor today.

February 1946—formerly FM Rapio KLECTRONICS

a Raytheon Bonded Electronic Technician.

MANUFACTURING COMPANY

Exvcellernce 12 Eleclionces

RADIO RECEIVING TUBE DIVISION
NEWTON, MASS. s«  NEW YORK  +  CHICAGO

15



W hsiasiiti
é;w{om,?

TEMCO will deliver
within 30 to 60 days

equipment for any of
the following services:

® FM and AM
BROADCASTING

AVIATION and MARINE

POLICE - FIRE - FORESTRY
and PUBLIC UTILITY

POINT - TO - POINT
COMMERCIAL

AMATEUR and CITIZEN

Police - Fire - Forestry
and Public Utility
Send us your requiremenis
for IMMEDIATE action

Aviation and Marine

RADIO COMMUNICATION EQUIPMENT

‘ Point - to - Point ) TRANSMITTER EQUIPMENT MFG. CO,, INC.
i Commercial 345 Hudson Street, New York 14, N. Y.

16 FM axo TELEVISION



\q\L { }gj-/ self-synchronizing
Iinch facsimile

World's Fastest
and Most Accurate

For Full Information
write to:

FINCH
TELECOMMUNICATIONS, Inc.

Passaic, N. J., U. S. A.
(N.Y. Office, 10 East 40 St.)

February 1946 - formerly FM Ranio-ELscrroNies
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with
CHRONOVOX

know these Factls
about Chronovox!

® The cost of discsiseliminated!

® The steel tape is permanent
.. . indestructible!

® Recordings are erased at will!

® Surface noise lower than any
other method of recording!

@® Recordings reproduce indefi-
nitely with less than 3DB
attenuation!

® It's a complete, self-con-
tained unit!

® Plugs in any 110 volt AC
source!

® For a permanent record,
“dub’’ from the final—perfect

~—Chronovox impression to
executives KNOW that Chronovox will solve many of their your disc recorder!

Yes, memos like this one are being written daily. Radio

recording problems. The RDR Chronovox is a precision
instrument employing an improved method of recording
sound on an indestructible steel tape. Recordings are made
magnetically not physically—and the Chronovox will repeat
the last recording indefinitely or until a new one is made.

FOR MORE INFORMATION — CONTACT:

RADIO DEVELOPMENT & RESEARCH CORP.

26 CORNELISON AVENUE JERSEY CITY 4, N. J.
AFFILIATE: TRANSFORMER PRODUCTS, INC. MIAMI: SALES—SERVICE
26 Cornelison Avenue, Jersey City 4, N. J. 1415 N. E. 2nd Ave., Miami, Fla.

18
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Professional Service Directory

O‘Iandéy ((_)9" ﬁaiéy

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

National Press Bldg., Washington, D. C.

RAYMOND M. WILMOTTE
Consulting Radio Engineer

PAUL A. DEMARS
Associate

1469 Church St., N.W., Washington 5,D. C.
Decatur 1234

T RANK 1II.

Mcl.\’T() SII

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

w2

ANDREW CO.

Consulting Radio Engineers
363 EAST 75th STREET, CHICAGO 19
Triangle 4400

MAY & BOND
CONSULTING RADIO ENGINEERS
* x ok

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

Kellogg Building  Republic 3984

JOHN J. KEEL

Consulting Radio Engineers

Earle Building
NATIONAL 6513

Washington 4, D. C.

o TELEPHONE BRIDGEPORT 5-2055 o

GARO W. RAY

Consulting Radio Engineers
For Standard and FM Services
991 Broad Street, Suite 9-11
Bridgeport 3, Conn,

LABORATORY: Hilltop Drive
Stratford, Conn.—Phone 7-2465

Herbert L. Wilson

and Associates
ConsuLTiNG RaD10 ENGINEERS
AM-FM Television Facsimile

1018 Vermont Avenne, N.W,
Washington 5, D. C.

NAtional 7161

H. V. Anderson

———AND ASSOCIATES

® Consulting Radio Engineers

715 American Bank Bldg. Tel. RAymond 0111
New Orleans 12, lovisiana

The

ROBERT L. KAUFMAN
ORGANIZATION

e Construction Supervision (FM-AM),
Technical Maintenance, and Business Ser-
vices for Radio Broadcast Stations.

Munnsey Bnilding Washington 4, D. C.
District 2292

DIXIE B. MCKEY
ROBERT C. SHA

CONSULTING
RADIO ENGINEERS

Suite 405
NAtional 6982

1108 16th Street, N. W.
Washington, D. C.

Frequency Measurements
Highest Accuracy — Anytime

One of the best equipped monitoring stations
in the nation

STANDARD

MEASURING & EQUIPMENT CO.
Phones 877-2652 Enid, Oklahoma
Since 1939

MORE RF KILOWATT HOURS
PER DOLLAR WITH

F & O TRANSMITTING TUBES
Freeland & Olschner Products, Inc.

611 Baronne Street, New Orleans 13, La.
Raymond 4756
High Power Tube Specialists Exclusively

FREQUENCY MEASURING
SERVICE

Exoct Measurements - af any time

RCA COMMUNICATIONS, INC.
64 Broad Street New York 4, N. Y.

€

Radio Engineering Consultants,
Frequency Monitoring

Commercial Radio Equip. Co.

W ashington, D. C,
Kansas City, Mc.
Holiywood, Calif,

International Building .
321 E Gregory Boulevard .
Cross Roads of the World .

RATES FOR

PROFESSIONAL CARDS
IN THIS DIRECTORY
$10 Per Month for This Standard
Space. Orders Are Accepted
for 12 Insertions Only

/KLUGE \

wak’omc‘s/

+ LOS ANGELES 26, CALIF

~y

1031 N. ALVARADO

Cudfom-[?ui/f

SPEECH INPUT EQUIPMENT
U. S. Recording Co.

1121 Vermont Avenue
Washington 5, D. C.
District 1640

February 1946
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hallicrafters . 72/ S-40

New beauty and per-
fect ventilation in the
perforated steel top

Separate electrical
bandspread with in-
ertia flywheel tuning.

Tuning range from
540 ke to 42 Mc con-
tinvous in four bands

Self-contained, shock
mounted, permanent
magnet dynamic
speaker

All controls logically
grouped for easiest
operation. Normal
position for broad-
cast reception
marked in red, mak-

ing possible general Automatic noise 3-position tone Standby receive Phone jock
use by whole family. limiter control switch

(APPROXIMATELY)

New design, new utility in a great $795_0

new communications receiver. . .

Here is Hallicrafters new Model S$-40. With this great communications receiver, handsomely designed,
expertly engineered, Hallicrafters points the way to exciting new developments in amateur radio. Read
those specifications . . . it's tcilor-made for hams. Look at the sheer beauty of the S-40. . . nothing like it
to be seen in the communications field. Listen to the amazing performance . . . excels anything in its price
class. See your local distribvtor about when you can get an $-40.

INSIDE STUFF: Beneath the sleek extericr of the S-40 is a beautifully en-
gineered chassis. One stage of tuned radio frequency amplification, the
$-40 uses a type 6SA7 tube as converter mixer for best signal to noise
ratio. RF coils are of the permeability adjusted “micro-set”” type identical
with those used in the most expensive Hallicrafters receivers. The high
frequency oscillator is temperature compensated for maximum stability.

From every angle the S-40 is an ideal receiver for all high frequency
applications.

hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS CF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.

Sole Hallicroftees Representotives in Conoda: Ragers Mojestic Limited, Toronto « Mantreal

COPYRIGHT 1945 THE HALLICRAFTERS CO.
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FIG. 1. MACHINE USED BY CBS TO SCAN COLORED MOTION PICTURE FILM FOR THE NEW TRANSMITTER

REPORT ON CBS 430-MC. COLOR TELEVISION

A Detailed Account of the 1-Kw. Transmitter and Receiver Put into Operation by GBS on January 30th
BY ARNOLD C. NYGREN

G( JLUMBIA Broadeasting System’s new
ultra-high-frequeney color system was
shown to representatives of the press amd
industry at a series of demonstrations be-
ginning Jannary 30, By offering wide-hand
color on 490 me.. with an effective power
of 20 kilowatts, CBS contends it is now
ready  to demonstrate that  “upstairs
color ™ is a commercially practical system
and. with the wholcehearted support of the
industry. equipment could be produced in
the fall of 1946 for a full-ledged commer-
ciatl television inangural early in 1947,
The demonstrations originally sched-
uled for early Jannary and suddeuly can-
celed, were to have been made with ex
ceedingly low power and on a point-to-
point basis only. Sinee then, CBS has
completed the installation of a 1-kw.
transmitter, manufactured by Federal
Telephone and Radio Corporation, on the
71st floor of the Chrysler Building, New
York City. .\ new antenna, specitically
designed for low-angle radiation and cir-
cular coverage, was also completed and in
operation on February Ist. According to

February 1946

figures released by CBS engineers. this
new anteuna gives an effective power of
20 kw.. + times greater than any other tel-
evision station operating in the New York
area, Tlis power is based on the antenna
design plus the inherently better effi-
cieney of the itra-high frequencies over
the fower frequencies now in use.

For the demonstrations, a receiving an-
tenna on the 9th floor of the CBS Build-
ing, 485 Madison Avenue, was connected
to a receiver, located in a small raom on
the 6th floor, by means of a coaxial line,
The antenna could be rotated through
360°% and was remotely controlled from
the receiver. The receiver itself was de-
signed and built by CBS cengineers and,
with the exception of the color scanner
and the electromie eircuits for synehroniz-
g the receiver to the transmitter, it is
essentially 1he same as any receiver de-
signed for black-and-white reception,

For the time Yeing, demonstrations will
include only the transmission of colored
film and slides. A new type of film scanner
has heen designed and bailt by CBS for

formerly FM Rabio-ELEcTRONICS

camera for
color pick-ups is scheduled to be in opera-
tion some time in May.

this purpose. A\ wide-band

Early CBS Color Transmissions » In September,
1940, CBS demonstrated the transmission
of color with cquipment designed for use
on a G-me. band. The following month, a
25-watt transmitter was installed in the
Chirysler Building, and experiments were
condueted m the VHIE region with a 4.5-
me. video hand, A 875-line picture was
produced which, admittedly, contained a.
noticeable flicker. Experiments were con-
tinued for over a yvear until the advent of
war. Because of the low power involved,
ransmission was eonducted on a point-
to-point basis from the Chrysler tower to
the Madison Avenne television labora-
tories. While condueting  eleetronie re-
search for the Armed Forces during the
war, Dr. Peter C. Goldmark.! Director of

1 Dr. Goldmark was awarded the Morris Liebmann
Mermorial Prize in recognition of " his contribution to
the development of television systems, particularly in

the field of color ' at the winter meeting of the Insti-
wute of Radio Engineers, Junuary 24, 1946,



Fogineering Research and Development
for CB=. hecame convineed that the fu.
ture home for wide-hand color television
lay in the ultra-high freqguencies. Work in
this direction was begun immediately
alter Vo Day and the present accomplish
ments in UHE have all heen made sinee
then,

Progress in Color Transmission * During the
demonstration which started February 1.
1946, Worthington Miner. manager of
the CBS Television Department, pointed
ont the progress made in the field of color
television sinee VoI Day. A new transmit

ter utilizing high power and water-cooled
tubes of a new design had been developed
and put in operation, The effective radi-
ated power obtained with the new antenna
assures adequate coverage for commereial
broadeasting, CBS s suceessfully modar.
Lating a 10-me. hand. scanning cach of the
three primary colors at 325 lines at a rate
of 20 complete pictures per second. The
end result is agreatly improved pictore
image. Further, the use of UHF, prac-
tically eliminating the problem of ghost
images. provides more solid coverage, par-

FIG

ticularly o built-up metropolitan areas.
Early objections made to CBS plans had
not heen direeted at the use of color, hut
only at the length of time it would take to
develop and nse the higher frequencies.,
necessiry for good color. with power com-
puarable to that used in the lower television
channels.

The scanuing dise. Me. Miner explained.
was utilized hecause it represented the
simplest and most economical means of
providing color. Contrary to some heliefs.
the mechanical scanner is simple in opera
tionand. becanse of its sealed construction,
does not present a maintenance problem.

CBS engineers are currently condueting
research on an all-clectronic system, but
they feel that such a system is a number of
years off L Even if perfected. it will not im
prove the transmission of color: it will
only climinate the mechanical svstem.
Further, the mechanical svstem now used
will not he made obsolete in sueh an event.
CBS engineers are of the opinion that a
mumber of improvements in the mechani
cal scanning system will be made in the
uext six months. so that even better color
pictures will be available for full scale

FIG. 2. 10-BAY 1-KW. COLOR TELEVISION TRANSMITTER INSTALLED BY COLUMBIA IN THE CHRYSLER TOWER USED WITH THE NEW
ANTENNA SHOWN IN FIG. 9, THE EFFECTIVE POWER IS 20 KW. THIS TRANSMITTER WAS BUILT BY FEDERAL TELEPHONE & RADIO

22
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commercial use in 1947,

The ultra-high frequeney image pre-
sented by CBS is composed of 325 lines
of red, 325 lines of blue, and 525 lines of
green, Each color is transmitted sucees-
sively but at such rapid speed that the
persistence of vision in the human eye re-
assembles them in preeise proportion to
their original values. These three basice
colors are transmitted with ved first, blue
second, and green third, The speed and
sequence of their transmission are as fol-
lows: Red. 1st field (odd lines) 1,'120th of
a second: and blue, Ist field (even lines)
1/120th of a second. First frame equals
1/60th of a second. Then green, 1st field
(odd lines) 1,/120th of a sccond; and ved.
2nd field (even lines) 1/120th of a second.
Iirst two frames equal 1/30th of a second.
Finally, blue. 2nd field (odd lines) 1/120th
of a second: and green. 2nd field (even
lnes) 1/120th of a second. Complete 3-
color frame reguires 1/20th of a second.

Other improvements have been made in
using the sanie signal to carry both sight
and sound, The CBS system provides for
the sound channel to be carried in the
time occupied hy the blanking pulse on
the line retrace.

February 1946 -

Film Scanner % Fig. 1 shows the film scan-
ner installed on the tenth floor of the
CBS building. Immediately in the fore-
ground is the are lamp with its control
mechanism, The center section contains
the scanning mechanism, while directly
behind the fil reel is the evlindrical unit
that houses the clectronie dissector tube.
The electrical impulses are fed by means of
a special wide-band coaxial cable to the
transmitter in the Cheysler Building.

Transmitter « I'he  color transmitter was
built by the Federal Telephone and Radio
Corporation for CBS. It is essentially a
wide-hand transmitter operating on a car-
rier frequeney of 490 me. with a power
output of 1 kw. peak. The ontput can be
modulated uniformly with all frequencies
from direct current to 10 me. Complete
with all power units and water cooling
equipment, the transmitter occeupies ten
bays cach 30 ins. wide. and weighs approx-
imately 12,000 pounds. Fig. 2 shows the
transmitter as it is installed at the
Chrysler Building.

Radio-Frequency Problems « The radio-fre-
quency portion of the transmitter consists

»

of a conventional chain of amplifiers and
frequeney multipliers following a erystal
oscillator. The oscillator stage uses a type
6V6/G'T tube in a tritet cirenit. with a
erystal frequency of 6.805 me. The oseil-
lator stage is arranged to donble the
erystal frequeney in the plate cirenit. so
the output of this stage is approximately
3 watts at 13.611 megacyeles,

The following stage uses a type 813 tube
in a push-pull frequeney tripler cireuit.
This tube, which is a dual beam tetrode,
delivers approximately 10 watts at 40,833
me. The following stage is another type
815 in a tripler circuit, delivering approxi
mately 10 watts at 122.5 me.

This is followed by an amplifier stage
using a type 4-125 power tetrode, operat-
ing without neutralization, but with the
reactance of the sereen lead series-reso-
nated to bring the screen to ground
potential more effectively. This arrange-
ment has proved entirely stable, and the
stage delivers approximately 120 watts at
122.5 me.

The remaining stages of the radio-
frequencey chain make use of the type
6C22 tube. Mg, 8. designed by the Federal
Telecommunication  Laboratories. This

FIG. 4, LEFT. CONSTRUCTION OF THE 500-MC. COAXIAL AMPLIFIER. FIG. §, ABOVE. 5-
STAGE VIDEO AMPLIFIER HAS UNIFORM RESPONSE FROM DC TO 10 MC.

formerly FM Ravio-ErrcTrONICS
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tube, which is a triode of high mutual
conductance and low plate resistance,
uses the ring-seal technigue to reduce the
inductance of the leads to the electrodes,
and to make the tube suitable for opera-
tion in the ultra-high-frequeney portion of
the speetrum. The anode is a solid block
of copper fitted with a water jacket for
cooling. With a water How of 1 gallon per

N B =

FIG. 6. REAR OF VIDEO AMPLIFIER SEC-
TION

minnte, the tube can be used for plate dis-
sipations up to 1 bw. in radio-frequency
service. In applications where no grid dis-
sipation is encountered, as is common
in video frequency amplifiers, somewhat
greater dissipation is permissible, and with
a water flow of 2 gallons per minute, a
dissipation of 2 kw. is reasonable.

The fifth stage of the radio-frequency
chain cons of a type 6C22 tube in a
coaxial circuit, operating as a frequency
doubler at high power level. With an in-
put of 120 watts at 122.5 me.. the stage
delivers 250 watts outpnt at 245 me. In

24

this stage. the cathode of the tube is by-
passed to ground, and the grid cireuit is
excited with driving encrgy. The anode
circuit is a quarter-wave line, shorted at
the end farthest from the tube. Tuning is
by a movable piston.

The sixth stage of the radio-frequeney
chain also uses a type 6C22 tube in a fre-
queney doubler ¢ircuit, but in this case
it ix no longer possible to ground the
cathode, beeause of the cathode lead in-
ductance. Therefore. the grid is grounded,
and the drive energy is fed into the cath-
ode cireuit. With 250 watts of driving
power, this stage delivers 300 watts out-
put at the final carrier frequency of +90
me.

The seventh stage is a nentralized am-
plifier, using the type 6C22 in a grounded-
grid circuit, With 300 watts of drive, it de-
livers approximately 700 watts output at
490 me. This is considerably more than is
required to drive the final stage of the
transmitter to its rated peak output of
I kw.. but the excess power is dissipated
in a damping resistor attached to the
coupling line between the driver stage and
the modulated amplifier stage. The load
imposed by this resistor acts to maintain
constant output voltage from the driver
in spite of changing load imposed by the
output as its bias is varied throngh the
modulation eyele. This improves the line-
arity of the modulation characteristic, and
somewhat reduces the voltage required
from the modulator stage.

The eighth stage of the chain is the final,
or modulated amplifier stage. This also
uses & type 6C22 tube in a nentralized,
grounded-grid cirenit, Fig. 4. With a drive
of 350 watts from the preceding stage, it
will deliver any output from zero to 1 kw..
depending on the grid bias at the time.
For dissipation reasons. it is not possible
to deliver 1 kw. continuously. eak power
of T kw.. or 600 watts average, is the rated
output of the stage.

The Video Frequency Modulator * The modi-
lator system consists of a 3-stage video
frequeney amplifier having uniform re-
sponse from DC to 10 me. Two views of
the modulator unit are shown in Figs. 3
and 6. The method of high-frequeney com-
pensation is quite conventional, It is
based on principles of design arrived at
from filter theory. using both 2-terminal
and 4-terminal networks., One unusual
feature of the amplifier system is the ab-
senee of any method of DC restoration.
Since the DC component of the signal is
retained throughont the chain, restora-
tion is not required.

The method of low-frequency coupling
is illustrated in Fig. 7. No high-frequeney
compensation is shown. but, of course, any
type desired can be used without affecting
the principles discussed. A condenser €,
is connected from the plate of the first
stage to the grid of the second. From cach
side of this condenser, isolating re:
Riare connected to the terminals of u reg-

stors

ulated power supply. referred to as a cou-
phing pack. No other path from the grid
of the second stage to ground is provided.
The cathode of the second stage is directly
grounded. The isolating resistors are made
very much larger than the first stage load
resistor Ry, so that the capacitance of the
coupling pack to ground will not impose a
shunt on the first stage at high frequen-
cies, but for such frequencies the coupling
condenser carries the signal without any
appreciable change in the potential to
ground of either terminal of the coupling
pack. For very slow changes in potential
on the plate of the first stage, it will he
apparent that both terminals of the cou-
pling pack are raised or lowered in poten-
tial by the same amount as the plate of
the first stage. thus transferring the signal
to the second stage through a path con-
sisting of the isolating resistors and the
pick itsell. When the coupling condenser
greatly execeds the capacitance to gronnd

[] r
— ’q_. =

b

R [Ry Ry
. =
i COUF'LIN(]
PACK
i
B

FIG. 7. LOW-FREQUENCY COUPLING

of the conpling pack, the region of transfer
of signal from one path to the other is
gradual and smooth, and the response of
the anplifier is uniform from a moderate
frequeney which passes through the con-
denser, to DC. which s
through the pack.

This system of coupling is used throngh-
out the video-frequeney system to retain
the DC component of the signal and to in-
sure good response at the very low fre-
quencies. In spite of the possibility that a
small instability in one of the carly stages
could he magnified to cause “hounce™ or
flicker in the output, no sueh troubles
have been enconntered, prineipally due to
thorough attention to the proper regula-
tion of the conpling packs in the low-level
stages of the system.

The first stage of the modulator uses a
type 6AGT tube. Normal input for the
stage is approximately 2 volts peak-to-
peak. (All signal voltages discussed in the
video-frequeney portion of the  svstem
will be referred to in terms of their peak-
to-peak amplitude.) The stage gain is 7,
giving an output of 14 volts,

The following stage uses a type 807
tube, giving a gain of 2.8 and an ontput of
40 volts,

The third stage three type 807
tubes in parallel. This is necessitated by

transferred

the relatively large input capacity of the
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suceeceding stage. The gain is 4.5 and the
normal output 180 volts.

The fourth stage uses a type 6022 tube
as a conventional triode amplifier. Al-
though the inter-electrode capacitance
of the tube are not large. the Miller effect
increases the apparent input capacity of
the stage to a considerable degree. With a
suitable driver stage, no other detrimental
effects are found. The gain of this stage is
3.5 and its output. 700 volts.

The fifth stage is a cathode-follower us-
ing two type 6022 tubes. The principal
purpose of this stage is to supply a driving
signal from a souree of sufticiently low im-
pedance that the effects of the changing
load imposed by the output stage grid
cireuit will be negligible. In the region in
which they are operated for this service.
the mutual conductance of each tube is
approximately 10,000 mieromhos, so that
the source impedance can be considered
as 50 ohms, In addition. the high current
capabilities of this stage and the negative

feedback present in the cathode follower

conncetion enable the preserving of a flat
frequeney response in spite of the shunt
capacitance of the radio-frequeney amph
fier load. The stage gain is 0.8 and the
output voltage 330 volts,

Power Supplies and Control Equipment % The
video-frequeney amplifier and modulator
use a relatively large number of power
units, since a separate coupling pack is re-
quired for each stage and. in addition,
separate regulated supplies are used for
the 6AGT and the two 807 stages. The
two stages using 6C22 tubes are fed from
a common anode supply, This produces a
desirable effect, since the eurrent drawn
by the cathode follower stage is inereasing
when that drawn by the amplifier stage
is deereasing, and viee versa. This effeet
reduces the magnitude of current change
in the pack load, and improves the low-
frequeney response.

The radio frequeney system also uses a
number of supplies, not only becanse a
variety of voltages are required, but also
to permit easy control and tnne-up, and to
prevent interaction between the modu-
lated amplifier and the stages feeding it.
Separate supplies are provided for the low-
voltage stages of the exciter, for the two
doublers, for the driver stage. and for the
final amplifier.

Control of all power units, the water
cireutating pump, the main power circuit
breaker, and all other necessary funetions
of the transmitter control are centralized
in one cabinet, Fig. 8. From this point the
transmitter can be completely started and
stopped, or any portion of the unit turned
on, as desired. Whenever it is desired to
solate any portion of the equipment, or
whenever the opening of a door interlock
switch or other protective device necessi-
tates the interruption of any eireuit, all
other cireuits dependent on that for proper
functioning are automatically cut off.
That is, complete interlocking for protee-

tion of personnel and equipment is in
cluded in the design of the control eirenit.
Pilot lights chieck the operation of cach
power circuit to speed the location of
trouble in the system.

Sound-on-Sight * As previously mentioned.
CBS and Federal engineers have utilized
the sound-on-sight principle for the sound
channel of the transmitter.

served, so that there is no possibility of
securing high-fidelity sound multiplexed
with the conventional black and-white
signals used in the lower frequeney band.

The impulses characterizing the sound

channel are timed to coineide with the in-
stant the cathode-ray heam is returning to
the beginning of its sweep to start a new
line. During that time no picture signal is
heing transmitted, so the sound impulses

FI1G.8. FEDERAL ENGINEER NORMAN YOUNG AND CBS ENGINEERORVILLE SATHERAT THE
SECTION WHICH CONTROLS ALL THE UNITS OF THE TRANSMITTER

In transmitters intended for cither
high-definition black-and-white signals or
for color television, one important advan-
tage can be realized. The line repetition
frequeney in such systems s normally of
the order of thirty thousand per second.
By examining the amplitude of the sound
wave al intervals of one thirty-thou-
sandth of a second, and converting that
information into impulses, all frequencies
up to approximately twelve thousand
eyeles can be transmitted. The upper fre-
queney limit is imposed by the numbeer of
times per seecond the sound signal is oh-
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can he mixed with the video signal with-
out interfering with the pieture reproduce-
tion. Suitable pulse selectors remove the
sound impulses from the composite signal
and the resulting train of pulsesis demod-
ulated and fed through the conventional
audio amplifier to the loud speaker.
Advantages of sound multiplexing are
many, including simplification of the re-
ceiver by eliminating the separate sound
IF system, eliminating resonant traps to
keep the sound signal out of the picture IF
system, redueing the eriticalness of tuning
required to secure a satisfactory signal,
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insuring that the antenna location hest
for picture signal is also best for sonnd,
and that there is adequate sound field
strength wherever the picture signal is
satisfactory. In the transmitting station
the most spectacular advantage is the
complete elimination of the sound trans-
mitter, thereby reducing greatly the prob-
lems of maintenance, operating, and spare
cquipment. The only apparatus added to
effect this replacement is a small chassis
using a few receiver type tubes. added to
the synchronizing generator in the control
room,

Transmitting Antenna * Fig. 9 is a view of the
Chrysler Building tower, showing the old
low-frequeney antennas at the top and the
new 490-me. antenna at the lower right.
Fig. 9 shows only the 490-me. array on the
north side of the tower. However, a similar
array is also installed on the sonth side.
Designed and installed by CBS engineers.
it is essentially a 2-array. horizontally
polarized antenna with a power gain in
the vertical plane of approximately 20 to
1. Each array consists of 4 clements with
a total height of about 20 ft. At the fre-
quency used, it is possible to mount the
array only a few inches from the side of
the building.

Practically circular coverage is ob-
tained with the two arrays in use. The
theoretical shape of the transmitted beam
1s similar to that of a flat plate, and is such
that the field strength is approximately a
constant in all parts of the service area,
provided no obstructions are in the path
of the signal. Similar types. called ““cose-
cant’ antennas, were used in radar work
during the war with great success.

FIG. 9. 490-MC. ANTENNA CAN BE SEEN AT THE EXTREME LOWER RIGHT

Receiving Antenna * The receiving anteuna
for the CBS demonstration consisted of a
10-in. horizontal bar with a parabolic re-

F1G. 10. 490-MC. RECEIVING ANTENNA TURNS WITH PARABOLIC REFLECTOR

The old antennas shown at the top of

Fig. 9 are folded dipole affairs. The sound
antennas are located direetly above those
used for the video signal. These are for
Columbia’s low-frequeney black-and-white
transmitter, WCBW, on 60 to 66 me.
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flector. Fig. 10, which provided a highly
directional receiving system with a heam
of approximately 15 degrees. .\ map of the
New York area, with a large pointer indi-
cating the direction and size of the re-
ceiving beam, had been placed on the wall

near the receiver. The antenna was ree
motely controlled from this point. Dur-
ing the demonstration, excellent signals
were received from 7 or 8 different direc-
tions. As far as conld he determined visn-
ally, with the receiver brilliance redueed
to a low value, signals reflected from the
Empire State and G, buildings were as
good as those from the direct wave. Ghost
reflections were picked up with the an-
tenna pointing approximately 180° away
from the Chrysler Building but they were
relatively very weak. This was not sur-
prising, because of the highly directive
receiving antenna. However, with the ex-
ception of this one direction, ghosts were
not cvident in any other antenna posi-
tions. Dr. Goldmark conducted the dem-
onstration on the ability of the ultra-high
frequencies to overcome the problem of
multiple reflections. He pointed ount that
interference was practically non-existent
on these new frequencies. With smaller
antennas required, receiver installation
problems would be simplified, particu-
larly in large apartment houses. Diree-
tional antennas have already heen de-
signed that will automatieally bear on the
station being tuned in, making manual
adjustments unnecessary,

Field surveys are currently being con-
dueted by CBS to determine the coverage
obtained with the newly designed trans-
mitting antenna, and to determine the
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effectiveness of 500 nie.

Color Receiver « ‘I'he 190-me. receiver was
designed and built in the television labo-

= ==,

at 1,200 rpm. and automatically main-
tained in synehronism with the transmit-
ter filter. A projection type of receiver
with a sereen width of 22 ins. is now under

FIG. 11. COLOR TELEVISION RECEIVER USED FOR COLUMBIA’'S DEMONSTRATION

ratories of CBS. It is shown in Fig. 11, A
10-in. viewing tube is magnified through
a glass lens to a width of approximately
12 ins. Directly over the faee of the tube,
a 22-in. three-color plastic dise is rotated

development and will be demonstrated in
the ncar future,

Observer's Conelusions * To this observer, the
reception of the 16 mm. colored films on

the CBS receiver seemed satisfactory,
with definition, contrast. and brilliance
comparable to that of black and white.
but with the advantages of color. The
color itself was an improvement over any-
thing previously seen. ‘The basie colors
were not over-emphasized, and the results
showed a good proportion of intermediate
shades, tending to make the reeeption
more realistic. Blurring of color, due to
rapidly moving objects, was not evident.
The 1.200-rpm scanning disc cansed a
small amount of noise which was not
noticeable with the sound channel on.

It is not vet possible to appraise the
performance of this CBS contribution in
terms of its significance to the public and
the radio industry. There are many con-
trolling factors, the effect of which can be
determined only over a considerable pe-
riod of time. Among these are the pnblic
attitude toward color television in its
present state of development, the cost of
reecivers. space requircments in metro-
politan apartments. and the mechanical
problems involved in the erection of re-
ceiving antennas. Other factors are the
competitive situation with respeet to
black-and-white television, and the rela-
tive cost and availability of black-and-
white receivers. The feeling on the part of
the public and the trade that color tele-
vision may render black-and-white re-
ceivers obsolete is another influence that
only time can indicate.

At least, Columbia’s contribution will
accelerate the activity of those who are
working to make television, in one form
or another, available to the public.

RAILROAD GOMMUNI

HE following letter presents an inter-

esting problem in radio communica-
tions, and its use as a safety measure in
railroad operations:

SEABOARD ATR LINE Rarnway
JACKSONVILLE 2, FLORIDA
February 6, 1946
Dear Mr. Sleeper,

I have read an item entitled ™ No
Radio™ on the Spot News page of vour
December issue of M axn TELEvIsiox
journal, in which it is stated that train-
to-train radio might well have warned the
engineer on Scaboard Line's Silver Meteor
that he was approaching the Swn Queen,
thereby avoiding the wreck on Decembe
16th, at Kollock, 8. C.

Not knowing the facts in this case, 1
am wondering if such is really helpful to
the radio interest. In this ease a radio
would not have prevented this accident.
The Silver Meteor had a direct meet order
with the Sun Queen at Kollock. Within a
station of the point at which these trains
were to meet, he was given an order call-
ing his attention to the meet order at Kol-
lock with the Sun Queen. On approaciting
Kollock, the conductor of the Silver
Meteor pulled the cord according to our

GATIONS PROBLEM

rules. calling the cngineer’s attention to
the meet order. In accordance with the
rules, he answered the conductor which
confirmed the full understanding of the
order to meet the Sun Queen. A radio
could not have done more. The engineer
lost Iits life in this accident and, of course,
we do not know why he failed to stop.
The evidence showed that he was alive
until the moment the aceident oceurred.
Yours very truly,
(Sgd) 1. W, Parsoxs,
Chief of Safety & Operating Rides.

In that item we stated that the use of
train-to-train radio “might well have
warned ™ the engineer. because we did not
presume to express the definite opinion
to which only a railroad man is entitled.
However, it does seem to us that if the
Nilver Meteor and the Sun Queen had been
cquipped  with train-to-train radio, the
engineers would have communicated with
cach other to ciieck their scheduled meet-
ing at Kollock long before this point was
reached. That, as we understand it, would
he one of the haportant safety applica-
tions of train-to-train radio. In this case,
the engineers could have exchanged in-
formation while they were at least 20
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miles apart. There is no doubt but what
those responsible acted in accordance
with the rules, but it appears that this was
not enough.

That is what radio communications
men, without railroad experience ecannot
understand. To them it appears like the
case of the patient who died under a suc-
cessful operation. In the ease of the Kol-
lock wreck, it is difficult for an outsider
to agree that, even though the established
procedure was carried ont to the letter by
the men responsible, the wreek was in-
evitable, and that it could not have been
prevented if the engineers and conductors
on each train had had exact knowledge of
their relative location and movement while
they were still 20 or even 10 miles apart.

With all due respeet to Mr. Parson’s
railroad experience and his position as
Chief of Safety & Operating Rules for
the Scaboard Air Line, his statement that
*A radio could not have done more,” is a
challenge to those of us who have seen
radio communications meet needs pre-
viously nnfilled in other services.

Sinee Mr. Parsons’ letter brings up a
point in which railroad radio engineers
and consultants working on railroad com-
munications are vitally interested, we
would like to have their comments on
this sitnation.
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SOUTH DAKOTA

STATIONS OPERATING
1 -PIERRE - HQTS.
2-RAPID CITY
3-M7, COOLIDGE
4- MT. TERRY
5- HURON
6-WEBSTER
7-PARKER

STATIONS PROJECTED
8- CHAMBERL AIN
9 - BROOKINGS 1

FIG. 1. DISTRIBUTION OF STATIONS IN SOUTH DAKOTA'S SYSTEM. INSTALLATIONS AT 8 AND 9 WILL BE AUTOMATIC REPEATERS

M PERFORMANGE OVER RUGGED TERRAIN

Seven State Police Transmitters Blanket South Dakota with Its Black Hills and Bad Lands

F Les Price. Chief Agent of the Attor-
ney General’s Law Enforcement Divi-
sion in South Dakota. seems a little simmug
about his State Police radio system. you
really can’t blame him. He not only has
an M system of 7 transmitters that vir-
tually blankets 77,000 square miles. but a
system that operates dependably over
some of what radio engineers call the
worst terrain in the United States. And
T7.000 square miles represent an arca one-
half that of California. for example. or
16 times that of Connecticut. Yet the
transmitters are of only 250 watts output!
The equipment at the fixed stations and in
the patrol cars was supplied by the Galvin
Manufacturing Corporation.

As the map shows in Fig. 1, the head-
quarters station is at Pierre. the capital
city, located almost exactly in the center
of the state and, incidentally the geo-

* Galvin Manufacturing Corp., Chicago 51, Ill.
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graphical center of the United States.
This station is tied in with Rapid City,
near the western border, through Mt.
Terry, northwest of Rapid City. and Mt.
Coolidge, to the southwest. Pierre is con-
neeted by radio to the east by direct
communication with Huron,

In the eastern part of the state are
transmitters at  Webster. Huron. and
Parker. Their coverage overlaps with
Pierre. thus completing the operating

range of this FM system. When repeater
stations are added at Chamberlain and
Brookings. cars will be able to talk 2-way
from any point in the entire state.

Operation of the System % Picrre. head-
quarters of the Attorney General's Law
Enforcement Division, is the control cen-
ter of the system. This is point 1 on the
map. From here. the eastern plains are
covered by direct communication with

FIXED TRANSMITTERS

Watts Talk Back Talk Out

Output Range Mi. Range Mi.
Pierre 250 75 75-100
Huron 250 50 50-70
Ropid City 15 27-35
Mt. Coolidge 250 100 140-175
Mt Terry 250 100 140-175
Webster 250 50-70 50-80
Parker 250 40-60 50-85

Remote Antenna Base Total
Control Mi. Hght. Ft. Alt. Ft. Hght,
3 400 1934 2334
Ya 200 1281 1481
0 3300
27 125 6400 6525
35 125 7070 7195
1 200 1840 2040
V2 200 1350

1550
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FIG. 2.

Huron. point 3. Huron, in turn can com-
municate directly with both Webster, 6.
and Parker, 8. Automatic repeaters will
be installed at Chamberlain. 8. and Brook-
ings. 9. To operate the Chamberlain re-
peater. signals on 79 me. will be beamed
from Pierre to Chamberlain, where they
will be repeated to the cars on 39.1 me.
Car signals on 39.18 me. will be picked up
at Chamberlain. and beamed back to

Pierre on 81 me. The arrangement at
Brookings will be similar, except that
Huron will be the control point.

West of Pierre lies rugged country snch
as no radio communications system has
ever been called upon to serve. This in-
cludes the Black Hills area, near the
western border, where the mountains
ranging up to Harney Peak which, with an
clevation of 7.242 ft.. is the highest point

DIAGRAM OF FREQUENCIES AND OPERATION METHODS OF THE UNIQUE SYSTEM EMPLOYED IN WESTERN SOUTH DAKOTA

in the United States cast of the Rockies.
North of Harney is Mt. Terrv. 7.070 ft.
high and. to the southeast, Mt. Coolidge.
6,400 ft. high. These two locations are
indicated on the map as points 4 and 3.
respectively. In this part of the state he
the famous Bad Lands, an area 120 miles
long and 30 to 50 miles in width, where
rock formations have been eroded in
strange. weird forms, fantastically colored.

FIG. 3. CLOSE-UP OF THE TWO SCTS OF TRANSMITTING AND RECEIVING ARRAYS EMPLOYED AT RAPID CITY

February 1946
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FIG. 4. THE 125-FT. ANTENNA ON MT. COOLIDGE. BEAM
ARRAYS ARE FOR COMMUNICATION WITH RAPID CITY

Still. despite this unusual terrain, solid
2-way coverage is provided Lo patrol cars
i the manner illustrated i Fig. 2. Pierre
is in direet communication with installa-
Lions on Mt Terry, point 4o Fig, 1. and

FIG. 6. DISPATCHER MAYNARD HAYES, AT RAPID CITY, CAN
REACH ALL CARS IN WESTERN SOUTH DAKOTA ON THIS RELAY

53

Mt. Coolidge, point 3. on 39.1 me.. but
Pierre cannol reach the Rapid City sub
headquarters. point 2. direetly.

However, signals received on 89.1 me.
al MU Terry or ML Coolidge are repeated

FIG. 5. EQUIPMENT AT MT. COOLIDGE. LEFT, EEAM TRANSMIT-
TER AND RECEIVER. RIGHT._ 250-W. TRANSMITTER & RECEIVERS

on 79 me.. anmd are beams to Rapid Crty.
The 123-fL. antenna with the 79- and 81
me. arrays and the equipment at Mt
Coolidge are shown in Figs. t awd 5. The
antenna arravs at Rapid City ard the in

FIG. 7. RAPID CITY INSTALLATION, WITH ARRAYS FOR 2-WAY
COMMUNICATION WITH MT. TERRY AND COOLIDGE STATIONS




FIG. 8, THE 125-FT. TOWER ON MT. TERRY, ONE OF THE HIGHEST POINTS EAST OF THE
ROCKIES. INSERT SHOWS BEAM ARRAYS FOR COMMUNICATION WiTH THE RAPID CITY STATION

terior of the station are illustrated in Figs,
3. 6, and 7, while Fig. 8 shows the 125-t.
antenna at Mt. Terry, with a detail view
of the 39.1-39.18-mec. main antenna for
reception on 39.1 and 39.18 me. and trans-
mission on 39.1 me., and the arrays for
beam transmission on 79 me. and recep-
tion on 81 me.

The operator at Rapid City. listening to
the 79-me. repeaters on the mountain
tops. can tell if he should relay messages
for transmission on 39.1 me. from either
Terry or Coolidge, or both. He has a
selector switeh on the antennas so that he
can use whatever combination of receiv-
ing and transmitting arrays is required.
This unusual arrangement was worked
out by Motorola Engineer Horace Boylan
and Willlam Jones. chief radio engineer
for the State Police. It is one of those in-
stallations that some engineers might
undertake to prove inoperable, but May-
nard Hayes, dispatcher at Rapid City,
gleefully relates that the Fish and Game
patrols have not et his challenge to find
a spot in western South Dakota where
they can’t hold a 2-way conversation with
him!

The only  difficulty  encountered  at

Rapid City was due to shock exeitation
of one transmitting array by the other.
For example, when the array dirvected to
Mt. Coolidge was in use, the other array
was sufficiently shock-excited to deliver
a signal to Mt. Terry. This condition was
remedied by the simple expedient of de-
tuning the first [I° stage at the mountain-
top receivers until the sensitivity was low
enough to respond only to direct trans-
mission.

Patro! Problems » With a population of
643,000, South Dakota has an average of
ouly 4 people per sqitare mile. This com-
pares with 310 in Connecticut, and 550 in
New Jersev, for example. Nor is the pop-
ulation concentrated in large cities, for
there are only 21 centers of more than
2,000 population. of which the largest is
Sioux Falls, with a population of 33,000.
Thus, the State Police has a heavy re-
sponsibility for patrolling great arcas that
are sparsely populated in order to proteet
the residents and also tourists who, before
the war, spent upwards of $4,000,000
annually in South Dakota. The extremes
of temperature and terrain encountered
between the plains in the cast and the
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mountains and the Bad Lands country in
the west. have put many a traveler in a
panic. With the new radio system in
operation, these hazards have been re-
duced to a minimun, for the duties of the
Troopers include the protection of lives
and property, in addition to enforcement
of the law.

Whether it is a traveler in trouble on
an unfrequented road, or a suspected cat-
tle-rustler who must be stopped for an
examination of his Brand Board papers.
he can be located ¢nickly on a giant map
in Chief Dispatcher Oldacker’s office at
Pierre. Lights on the map indicate the
location of each patrol car on duty. Thus
it is easy to determine what ear is nearest
the seene of an emergeney, or to set up a
road block with certainty and dispateh.
for 300 lights on the map, controlled by a
switeh console, follow the movements of
the patrol cars as they report their posi-
tions.

Behind the dispatcher is another map.
It is called the spot-map, because of the
V4. magnetic markers. colored and
numbered, which it carries. The numbers
indicate: 1) Sheriff’s Office, 2) Connty

(CONCLUDED ON PAGE 73)
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SPOT NEWS NOTES

Mobile Radiotelephone Service: A 'I' & T sum-
marizes the possibilities of their new
metropolitan mobile radiotelephone serv-
ice for ecommiercial vehicles in these words:
“Back-hauls and dead mileage can be
reduced to a minimum with consequent
increased operating efficieney at lowered
costs. Ability to telephone to vehicles

for example delivery trueks — will permit
changing instructions, rerouting, and so
forth, and in many cases will make it un-
necessary to send a second truck to ae-
commodate customers whose requests for
serviee are received after the vehicle serv-
ing their territory has been dispatehed.

“When reporters and  photographers
are ont on assignments, newspapers can
promptly dispatch them to the scene of
important news. Buses can be rerouted in
emergencies or additional buses dis-
patched to take care of unusual or peak
load conditions. Drivers can reach their
garage or headquarters in case of break-
downs without leaving vehicles or their
contents unprotected. This may be ex-
tremely important, especially at night.
In emergencies where speed is essential.
minutes saved may make a tremendous
difference, for example, in the prompt dis-
patching of ambulances.

“And so it goes all through the long list
of businesses and professions using vehi-
cles and boats. These inelude:

“Ambulance services, armored car serv-
ices, burglar and fire alarm services, con-
struction contractors, doctors, express
companies, food distributors (meat pack-
ers, dairies. hakeries, ete.), newspapers,
oil companies. pick-up and delivery serv-
ices serving department stores and other
retail establishments, public service com-
panies (eleetric light and power, gas,
water, steam, transportation and com-
munication), refrigerator services, taxicah
companies, trucking companies, hoats in
adjacent rivers and harbors, and rail-
roads.”

Consolidation; I’urchase of Howard B. Jones
Company by Cinch Manufacturing Cor-
poration has been announced by Cineh
president Lester Tarr. Howard Jones will
continue as consultant on Jones products.
Cinch is a wholly-owned subsidiary of
United Carr Fastener Corporation.

Washington — N. Y. Television: T ransmission of
television from Washington to New York
over AT & T coaxial cable was inaugu-
rated on February 12th, spousored by
CBS, DuMont, and NBC,

The demonstration was divided into
three parts, beginning with an interview
on the steps of the Capitol with Senators
Kemneth MceKellar of Tennessee, Burton
K. Wheeler of Montana, and Wallace
White, Jr. of Maine: Representative anl
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Speaker of the House Sam Rayvburn of
Texas, and Clarence F. Lea of California;
and PPaul A, Porter, chairman of the FCC.
In a group. the men walked down the
snow-covered steps of the Capitol toward
the television camera. After cach had said
kind words about the future of television,
the seene switched to the DuMont studio
in Washington for the second phase, in-
volving an explanation of the coaxial
able and an outline of the proposed na-
tional network.

The picee de résistance was a visit to
the Lincoln Memorial for the ceremony
commemorating Lincoln’s hirthday. An
apparent delay in the arrival of General
Lisenhower to lay President Truman's
wreath at the foot of the Lincoln statue
forced the announcer to fill in with de-
seriptive talk, including a deseription of
the Lincoln Memorial,

While the reception at New York was
marted at times by flickering and distor-
tion, results showed that, when new equip-
ment is ready to complete the system,
transmission over the coaxial line will be
excellent. This will require another 5 to 6
months.

AM Broadcasters’ Problem: ~W. L. Gleason,
president of KPRO, at NAB district con-
vention, Hollywood, January 7th™:
“The other day I counted in the Safwr-
day Fvening Post 7 radio set ads, five of
which were full pages in colors. Analyzing
these seven ads, there were 3 large cabinet
models advertised, and 26 models of the
table variety. Every one of the ads em-
phasized the quality of the table variety
in such langnage that people who read
those ads would form the conclusion that a
table model radio is just as good, and per-
forms just as well, as the large sets do.
Now., fellow hroadcasters, let me tell you
what is happening to you in this matter.
I the homes having a large. high-quality
set, properly adjusted with the proper an-
tenna, the people listen to the radio 709
more than they do in those homes which
have little four- or five-tube sets. . . .
“Along this same line, in the engineer-
ing division of the National Association of
Broadeasters, receiver standards should
be set up, and the NAB should issue a
label to be placed on every set manufac-
tured which meets the approval of the
NAB Committee. All of the broadeasters
should support the NAB in calling to the
attention of the publie the fact that a set
without the NADB label is not an approved
set. In this manner we will get away fromn
these little peannt whistle sets which 1
have chosen to call hard-of-hearing sets
These hard-of-hearing sets will not repro-
duce the frequency, that is the quality,
that you put into the air. Why should we
inerease our power and put in fine equip-

Items and comments, personal and other-
wise, about manufacturing, broadcasting,
communications, and television activities

ment to increase our coverage with added
signal strength when we have just as much
interference in the reception of our pro-
grams right under the nose of our trans-
mitters by reason of these hard-of-hearing
sets as we have out in the 0.5 millivolt
region? "

Mr. Gleason has a good idea. but only
half the answer. Experience just prior to
the warshowed that the degree of improve-
ment afforded by an FM receiver with a
good audio end is necessary to convinee
any large number of set buyers that any
stubstantial investment is justified. Most
of the higher-priced AM sets cost more
hecanse an automatic phonograph is added
to a cheap radio chassis in an expensive
cabinet,

New Address: Business offices of Muzak
broadcasting station WGYN have been
moved to 25 W, 45th Street. New York 19,
but the studios will be continued at 70
Pine Street.

TBA: Newest affiliate members of Televi-
Broadcasters Association are Pilot
Radio Corporation and The Hallicrafters
Company:.

sion

Protest to FCC: Arthur Freed. chairman of
the Pioneer FM Manufacturers Confer-
ence, to FCC Chairman Porter by tele-
graph:

" For the protection of the investment
of 500,000 owners of FM sets, and for the
moral support of the broadeasters, radio
manunfacturers, distributors and dealers
who have supported FM, strongly urge
Commission revoke order to broadeasters
in the 4250 FM band requiring them to
change over to 88108 band service by
January 1. and order FM stations to main-
tain serviee in the 42--30 band at their full
authorized power until their new trans-
mitting cquipment is received, installed,
ficld tested. and operating at full author-
ized power. Also order all stations that
have discontinued FM serviee in the 42--50
band hecause of Petrillo demands to re-
sunie service with recorded programs un-
til the broadeasting industry settles their
differences with Petrillo.”

Any More Takers? Wager between Sarkes
Tarzian. Bloomingdale consultant. and
Dale Pollack of Temple Radio is on
these terms: If, for any calendar year he-
tween 1946 and 1951 inclusive, the total
dollar volume of home receivers incorpo-
rating FM reception exceeds the total
dollar volume of reccivers which do not
provide for FM reception, Tarzian will
pay to charity $1,000,

However, if for ecaclh of the calendar
vears from 1946 to 1951, inclusive, the

(CONTINUED ON PAGE 74)
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NEWS PICTURE

|T MAY be hard to accept the idea that
salesmen are now being giveninstruction
in selling, but such is the grim postwar
reality that faces them! Soon. those in-
dividuals who developed the fine art of
ducking orders and evading customers
during the war vears will be out on the job
with catalogs and order pads in one hand

February 1946
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and landing nets or lariats in the other.

This photograph shows part of the Fed-
eral Telephone & Radio transmitter sales
organization called in from all over the
Unifed States to take a concentrated
course planned by boss Norman Wunder-
lich. Here is one of the Federal engineers
giving them an illustrated demonstration
of the new I-kw. FM transmitter.

A feature of the one-week session that
made a deep impression on these men was
the FM transmission and reeeption of

formerly M Rapio-ELECTRONICS
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stock commercial records. The quality
was so superior that the salesmen thought
they must be listening to special high-
fidelity transcriptions.

One man remarked: 1 haven't cared
for canned musie, but FM puts a new as-
peet on the use of recordings. I never
heard such music on AM from live-talent
shows!™ Federal salesmen went home
from this session primed with enthu-
siasm and loaded with information on
the competitive advantages of FM.
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FIG. 1.

FRONT OF MODULATOR AND CENTER-FREQUENCY

UNIT USED WITH FM TRANSMITTERS OF 1 TO 50 KW. FIG. 2,

LEFT. COMPONENTS OF THE MODULATOR AND C.F. CONTROL
CIRCUITS ARE MAINLY RESISTORS & CONDENSERS

FEDERAL FM BROADCAST TRANSMITTER

Miller Effect Modulator and Vacuum Tube Genter-Frequency Control Simplify FM Gircuits

SI.\'II’I,IC cirenits are a cardinal virtue
in any transmitter intended for the
continueus service required for broadeast
stations, Accordingly. engincers at Fed-
eral Telephone and Radio Corporation
undertook to devise means of obtaining
frequeney modulation that would reduce
ontages through the simplification of ¢ir-
cuits and cireuit elements,

The results of this effort were the de-
velopment of a modulator employing the

*Engineering Dept,, Federal Telephone & Radio
Corp., 200 Mt, Pleasant Ave., Newark, N. J.
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BY MARTIN SILVER™

Miller effeet, and a system of center-fre-
quencey control in which vacunm tubes
replace mechanical means for frequeney
correction, These cireurts are built into
the basie unit, illustrated in Figs, 1 and 2.
for transmitters of 1. 3, 10, and 50 kw.
The simplicity of the circuits ean be
Judged from Fig. 2, which shows the com-
plete assembly of components for the
modulator, ervstal control. and center-
frequeney correct:on,

Modulator  Unit * The modulator is con-

tained i a small, shielded box, made up
as u removahble unit. It is mounted in an
opening in the top panel. Fig. 2, and it can
be identitied in Fig. 1 by the three tubes
it carries. A circuit diagram is shown in
Fig. 3. and its relation to the other circuits,
in Fig. 4.

The modulator operates on the follow-
ing principle: .\ change in the grid bias of
a vacuumn tube results in a change of the
mput admittance of the tube. If the plate
cireuit load is purely resistive, the grid
admittance will be purely capacitive.

FAM anD TELEVISION
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FIG. 3. DIAGRAM OF THE MODULATOR UNIT,

If the audio modulating voltage is ap-
plied to the grid to accomplish the change
in grid bias, the grid capacitance will
change proportionately. Therefore, if the
grid cireuit of the modulator is connected
in parallel with the tank of a Hartley os-
dllator, the changing capacity of the grid
circuit of the modulator produces fre-
queney modulation of the oscillator out-
put.

In the modulator unit, the three tuhes
emploved are a 6AB7 to produce the
Miiler-effect modulation, a 12J5 master
oscillator, and a 6AB7 buffer, followed by
the RF amplifiers.

Actually, the total voltage on the
6.AB7 modulator tube is the sum of the
AF program voltage and that of the phase
diseriminator used in conjunction with
the center-frequency stabilizer. Thus the
modulator tube not only converts the
AF voltage into frequeney modulation,
but also acts in conjunction with the
stabilizer to maintain the center fre-
quency at the frequency of the erystal

Center-Frequency Control * Center-frequency
control is maintained by the automat-
ie svichronization of the erystal oseil-
lator and the master frequency-modu-
lated oscillator, As the block diagram in
Fig. 4 shows, the frequencies of the erystal
oscillator and the modulated  oscillator
are divided and combined in a balanced
phase detector. Then the integrated. recti-
fied output is used to actuate the modula-
tor, so as to pull in and lock the mean fre-
quency of the master oscillator to that of
the ervstal oscillator.

The operation of these circuits can be
understood by a study of the following
explanation:

If the two frequencies are assumed to be
in synehrony, the output of the halanced
phase detector depends upon their relative
phase. Any attempt of the center fre-
quency of the master oscillator to drift
from the crystal frequeney results in an
instantancous change of the phase dif-
ference of the two oscillations, and a cor-
responding change in the rectificd output

IDENTIFIED IN F1G. 4 BY DOTTED LINES

the modulator to inerease or deerease the
frequencey of the master oscillator, and so
restore synchronization,

1f it assnmed that the two frequencies
are not synchronized, then the output of
the detector is the beat difference between
the divided ervstal oscillation and the
divided frequencey-modulated master os-
cillation. This heat frequeney. acting on
the modulator, swings the carrier fre-
quencey of the master oscillator at a rate
cqual to the beat frequeney, and with a
deviation proportional to the amplitude
of the beat. If the deviation is sufficiently
large, and the beat rate sufficiently low.
the instantancous frequency of the modu-
lated oscillator is in near-synchronization
with the erystal oscillation for a sufficient
number of oscillation cyeles for the con-
dition of synchronization to take hold.
Therefore, the condition deseribed in the
previous paragraph exists,

It would not be possible to synchronize
a frequency-modulated oseillator with a
crystal oseillator at the earrier frequency

oscillator. of the phase detector. thereby acting on  because, under modulation, the carrier
|
MODULATOR UNIT
AUDIO INPUT - - B
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PRE- A BUFFER
TRANS Empr [T MOD eaB7 *"_—‘ (X7 CIRGTRS
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150-800 N
("Freq. | FREQ | 1
] g 1wt {2088, || i [ e,
|zs~7c.7 12SNTGT | o lraswier| | T :
266-4.5 MC 1.83-2.25MC 915-1.126MC 457.6 -563.2KC
[frea | | [ [Frea. | Low | &
L oivesz )———49““5" lv-»—l onwu r—P—{ 9”"5“ OIV.F/4 PASS
125N7GT | 6AB7 125N7GT 12547 | v2sn7GT . FILTER
I 4 l L PHASE |
228 8-2816KC 57.2 704KC 14.3-17.6 KC ‘Bg;’%} mscam PASS
. . . FILTER
[ xTaL [Frea, | — Low .
0SC, | mvr/z L——-—a 9:‘2‘;}7“ }——-1 D1V, €74 PASS
[ raswier [T vzsw [T | vaswier | FILTER
]
1144-140.8 KC s72- 70.4Kc 14.3- n.exc
|
_ . [— S— — [ — — —

F1G. 4. BLOCK DIAGRAM OF THE MODULATOR, ABOVE, THE CENTER-FREQUENCY CONTROL, AND PHASE DISCRIMINATOR
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frequeney amplitude is reduced and passes
throngh innumerable conditions of zero
amplitnde, However. if frequeney division
is performed, the effect is to reduce the
frequency swing and the modulation index
to an extent where the reduction of car-
rier amplitude is very small. In the present
ase, the maximom swing is 3 ke, at an
oscillator center frequency of 4 me. A
frequency division of 236, as indicated in
Fig. . brings the maximum swing to
3.000/256, or 12 eveles per second. Sinee
the lowest audio frequencey of 30 exeles,
the maximmm modulation index is 12/30,
cqual to b radian or 24°. This index re-
duces the carrier to 096 of its unmaodu-
lated value, giving an essentially constant
carrier for synchronization, The erystal
oscillator is also divided to a frequeney
corresponding to the divided frequeney of
the master oscillator.

The dependence of control on a bal-
anced phase detector imposes the condi-
tion that the instantancous phase varia-
tion at the detector shall not exceed plus-
or-minus 90°, since this is the maximum
runge over which the detector operates as
a phase-control device. In this cireuit, the
frequeney division reduces the phase vari-
ation due to modulation to less than 24°,
Therefore. the phase detector exereises
control when the system is nunder syn-
chronization. As a matter of fact, control
is maintained under continnons 2000,
modulation,

The output circuit of the phase detector
is essentially an integrator and low-pass
filter that responds only to slow frequency
drifts, and removes the residual modula-
tion.

FM Antennas * Fig. 5 illustrates another
Federal development — the square loop
antenna, consisting of four dipole radia-
tors arranged in the form of a square. Such
an FM antenna can be mounted on the
type of tower shown in Fig. 5. or on a
tubular steel mast.

In addition to its high efficieney, this
design has the advantage of great me-
chamical strength, so that it can with-
stand winds of high velocity and heavy
sleet loads. The gain per layer of the square
loop is greater than that of cither the
turnstile or circular antenna, for the rea-
son that there are twice as many effective

F1G. 5. SQUARE LOOP FM ANTENNA

radiators as the turnstile.

Federal FM equipment also includes
studio and station speecli input consoles,
transeription  turntables, studio records,
and monitor speakers.

NEW YORK RADIO

PA\Y increases have been granted to
15000 radio workers in the metro-
politan New York area under an agree-
ment reached between UE-CIO and 18
companies represented by the Electronies
Manufacturers Association.

This wage increase, amounting to 200,
applied uniformly in cents per hour, was
announced by James Meleish, president
of the New York-New Jersey distriet of
UE-CLO, and Walter Wyckoft of Pilot
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WAGE AGREEMENT

Radio, president of the EMA. Negotia-
tions were begun in November, 1945,
The joint statement eharacterized the
agreement as “a signal step forward in the
industrial relations of the radio mann
facturing industry, It provides a model for
collective bargaining between labor and
the manufacturers throughount the coun-
try. The industry-wide agreement in this
arca insures stability for management
planning, and goaranfees a rapid expan

sion of production and employment in the
metropolitan labor market.

“In addition to the 200, payroll in-
crease, the contract provides a minimum
of 613 paid holidays annually (the 14
holiday being two honrs on clection days).
acations of one-half week for one-half
year's employment rising up to two weeks
for three years. a closed shop, and hiring
through the union. The nnion retains the
right to reopen the contract for wage in
creases after nine months,

“Under the new agreement, the hiring-
in minimum for radio set companies is
75 cents an hour with automatic advance-
ment to a plantwide minimom of 90 cents
an hour regardless of sex.”

EMA includes the following radio and
component parts manufacturing concerns:

Adams Laboratories

DeWald Radio Mig. Corp.

Electronie Corp. of Amerie:

Emerson Radio & Phonograph
Corp.

“spey Mig. Co.

Fada Radio Corp.

Federal Mfg. & Engineering Corp.

Freed Radio Corp.

Hammarlund Mfg. Co.

Kurman Eleetric Co.,

Micamold Radio Corp.

Minerva Radio Co.

Panoramic Radio Corp.

Philharmonie Radio Corp.

Presto Recording Corp.

Solar Mfg, Corp.

United Transformer Corp.

University Laboratories

All the companies, except Solar, are in
New York City and under contract with
UE Local 430, Solar is located in Bayonne,
N. J.. and is under contract with UE
Local 427,

The EMA negotiating committee in-
cluded Ben Abrams, president of Emer-
son; J. M. Marks, president of Fada;
Bernard Fein, viee president of E.C AL
Arthur Freed. president of Freed Radio:
L\ Mitehell, president of UT.C.; Lloyd
Hammarlund. president of Hammarlund;
“aul Hentenyl, president of Solar; A, P.
Hirsch, president of  Micamold: David
Wald, president of DeWald; and Charles
Bernell, secretary of Clarostat.

The union’s negotiating committee was
headed by president Anthony Salese and
business manager Al Stearn of Local 430,
and president Clifton Cameron and shop
chairman Joseph Mroz for Local 427,
with district prestdent James Meleish
entering the negotiations in their final
stages.,

This new UE contract is the result of
cfforts by EML members to establish nni-
form rates and eouditions for the metro-
politian New York arca. Prior to this
time, separate contracts were in force
which varied considerably in their details
beeause they were negotiated at differ-
ent times when the shops were first or-
ganized,
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FIG. 1, ABOVE. IN THE FOREGROUND IS THE MODERN
LABORATORY BUILDING WHERE SOME OF THE ACCOM-
PANYING PHOTOGRAPHS OF PAPER TESTS WERE TAKEN

FIG 2, LEFT. INSPECTING THE FORMATION OF A SHEET
OF PAPER. THIS INSPECTION SUPPLEMENTS A MICRO-
SCOPIC EXAMINATION OF THE FIBRE FORMATION

MANUFACTURE OF CONDENSER PAPER

A Detailed Account of the Manufacturing Processes, and the Methods Employed to Gontrol Production

ENTURIES ago, when our ancestors

found they could use the bark of trees
asa medimn to record their thoughts, they
could hardly have conceived that some
day. in our allegedly advanced civiliza-
tion, a paper of Hawless texture would he
produced so thin as to be less than one-
filth the thickness of a hinman hair,

In all fairness to our ancestors we
must add that, to the vast public of to-
day, some of the why's and wherefore’s
embodied in such commonplace devices
as a radio or television components are
still almost as much & mystery as they
would have been to any long departed
Egyptian seript-writer, So, if the man on
the street says. U Condenser paper! what's
that?” those of us who struggle daily
with the problenis involved in its manu-
facture should not be perturbed,

The subject of condenser paper can
hest he understood if it is considered in
two stages, first its development as the
finest produet in the field of papermaking
and, sccond, its metamorphosis into an
isulating material.

Condenser paper draws its name from
a deviee so vital and varied inits applica-
tions that it needs no introduction here.

One of the carliest and certainly one of

the most important applications of paper

condensers was in telephone equipment.

* \iee Prexident, Peter I, Schweitzer, Inc., Chrysler

Building, New York, N. Y.

February 1946

BY WILLIAM P. SCHWEITZER*

It was realized that, for cconomy’s sake,
the paper shonld be the thinnest and
cleanest available, Therefore, it became a
problem for those manufacturers who
specialized in light-weight papers.

The evenness of texture and the ab-
sence or presence of pin-holes were jndged
by visnal inspection. Thus, the deeision as
to whether or not a condenser paper was
acceeptable was really more imaginative
than scientific. Very often the estimate of
quality depended more on the intensity of
the light held hehind the paper during in-
spection than on the sweat and tears
wrung from the paper-mill superintend-
ent. Paper is still examined in this man-
ner, Fig, 2, hut at the Schweitzer Paper
Company, where the accomparyimg pho-
tographs were taken, production is con-
trolled by continuing chemieal and physi-
cal tests, carried on in the laboratory
Iuilding shown in Fig. 1.

Mention was made of the cleanliness
of the paper. Here, too, the eye was
quicker than the handiwork, Dirt specks
were counted, and the matter of aceept-
ance or rejection depended largely on the
mood of the moment, although a little
later a chemical test was added to un-
cover the insidious specks that were iron
or rust. The number of such specks per-
missible per square foot of paper varied
as greatly as the test methods used.
Much later the method of testing con-
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denser paper for condueting particles by
means of a roll and plate provided a mrch
more accurate means of determining this
important impurity in insulation papers.
A microscopic examination of the dirt
particles  surprisingly enoungh  disclosed
that 909, were carbon that had never
heen indicated by the test for metallie
particles only.

Materials & Their Preparation = The problem
of closing-up a sheet of paper, which can
hest be described as the production of a
paper structure uniform enongh in texture
to present a homogenous mass free from
lumps and thin spots, is nndoubtedly the
most diflicult in the art of paper making,
and it is truly an art. We are accustomed
to thinking of thin metals produced by
rolling metallic sheets under high pressure,
and the common helief is that thin papers
are produced in some similar manner.
Nothing could be farther from the truth,
as will be made clear in this discussion
of the processes involved in the manufae
ture of condenser paper.

If the paper is to be produeced from linen
or rags, the choice of such materials re-
ceives careful consideration. The linen or
cotton rag is selected for its cleanhness
and its strength, That usually precludes
the use of anything but new waste ma-
terials,

The rag waste or cutiings are first
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FI1G.3. THE HUGE BOILER ABOVE IS EMPTIED {NTO THE WASHER FIG. 4. A BATCH OF STOCK COOKED IN A SMALL LABORATORY
BELOW, WHERE IMPURITIES ARE REMOVED BOILER, OR DIGESTER, BEING EMPTIED INTO A WASHER

ght to a rag-culter. Herve a rotary  string-up. The rags. after they have gone  vary somewhat, but their purpose is
fe reduces the size of the cuttings so  (hrough the rag-culters, are usually nevertheless the swme. A dusting action.

that later. in the cooking and bealing brought by a belt convevor ta a device similar in most respects to thal accom
operations, the material will not tend ta  known as a duster. The types of dusters  plished when vou beat the family g on

FIG. 7. UNIFORM BEATING OF EACH BATCH OF STOCK IS ASSURED
BY RECORDING INSTRUMENTS WHICH SHOW THE BEATER ACTION
FIG. 8. CHECKING CHEMICAL PURITY OF THE PULP. IMPROVED
METHODS OF STOCK PREPARATION PRACTICALLY ELIMINATE
FOREIGN SUBSTANCES

E
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79 FM BROADCAST TRANSMITTERS...

use this revolutionary

® Direct crystal control ® Lower noise level
©® One crystal ® Greater frequency stability
® Less distortion ® Fewer tubes ‘
® Modulation independent ® Fewer circuits and controls i
J
of frequency control L ENERAL ELECTRIC FM transmitters open a
_ new era in broadcasting with a modulator
\ and frequency-control circuit as sweeping in im-
The Phasitron portance as the introduction of crystal control.
Cut-away view showing the inter- ~ ; \
ncl construction of this outstanding N e N3 \ Operating under principles of frequency mod-
9-electrode tube —not much | \ ‘ . .
,h:,,egr,c;c:iw-:ge,ub:o! mech farger B ) ulation and frequency control completely differ-

ent than those employed in conventional FM
broadcast transmitters, this simplified all-elec-
tronic circuit makes possible direct frequency

, , control independent of modulation—with a fre-
AUDIo FREQUENCY F / 33474 ‘ quency multiplication of only 432! Here is a
INPUT - / | dependable and straightforward system that uses

no frequency conversion, permits extremely wide

modulation phase shifts at low frequencies and
improves transmitter signal-to-noise ratio. Sim-
plicity with one crystal, fewer tubes, fewer cir-
cuits, and fewer components insures greater de-
pendability, makes every G-E transmitter easier
to tune and to maintain.

Heart of the G-E FM modulator circuit is the
G-E Phasitron—a combined electronic tube
achievement of the Zenith Radio Corporation
and General Electric Company. This tube is e
capable of producing directly wide-swing fre-
quency modulation without need for intricate
frequency nltiplier chains and frequency con-
version. With the Phasitron, reactance-tube and
crystal-reference circuits are eliminated.

For complete facts about the new modulator
circuit and for full technical specifications on
General Electric’s complete line of FM broadcast
transmitters call your G-E broadcast sales engi-

neer, or drop a line to: Electronics Department, New 250-watt G-E FM Broadcast Transmitter, Type

General Electric Company, Schenectad: N. Y, BT-1-A—Carrier Frequency Range, 88 to 108 Mc. More
g pany, V3 than Meets every F.C.C. Specification. The Section in the

Block Diagram of the New G-E FM Modulator Circuit—A fundamentally new modula-
tion and frequency-control circuit, the G-E FM modulator provides new simplicity, easy . N X
tuning, and o minimum of maintenance. Control center of the circuit is the Phasitron—a For earliest possible delivery of your broadcast Al i m; h:’ewlAII-kEIecfrorgc-EM:dulg?or :ys?lem *hc.f
9-electrode tube pioneered by Zenith, developed and built by General Electric. The . uses only 12 tubes! Ask your roadcast sales engi
Phasitron in effect produces o “rotating electron wheel” within the tube itself. An external equipment, Place your order now. neer for complete dato,

coll around the tube acts to momentarily accelerate ond retard this “wheel” magnetically

at an audio-frequency rate. The action produces wide-swing frequency modulation without

need for frequency conversion and intricate frequency multiplier chains,

STUDIO AND STATION EQUIPMENT - TRANSMITTERS | ANTENNAS +« ELECTRONIC TUBES - HOME RECEIVERS

GENERAL @ ELECTRIC o o T2

FM - TELEVISION - AM

LEADER IN RADIO—TELEVISION—ELECTRONICS



fibre can be cooked at one time. In Fig. 3
part of a spherical hoiler can be seen
above. while Fig. 4 shows a small labora
tory boiler from which cooked fibre 1s
betng dumped into a washer.,

The function of the cooking is to remove
non-cellulose materials from  the fibr
mass. The chemical used is either lime or
caustic soda. The latter is preferable since.
in the washing that follows the cooking
operation. the excess caustic soda is much
more casily removed than the less solubl
lime. In the cooking stage. steam is intro
duced into the boiler containing a mixture
of rags and chemicals. to which water has
heen added in a quantity sufficient to im
merse all the rags. The boiler is stationary
during the first portion of the cooking, an |
an outlet 1s left open at the top of the
boiler so that the incoming steam will
drive out the air left in the hoiler. This is
a necessary precaution to minimize the
possibilities of boiler explosions. Whenall
the air has heen removed. the outlet is
closed and the hoiler is rotated slowly.
The purpose of this rotation is to insure a
proper mixture of chemicals and fibre.
with a resultant uniform cooking of the
mass. The cook takes from 10 to 12 hours.
Then the mass of cooked fibre is dumped
frotn the boiler and transferred to a
washer. shown in the foreground of Fig. 3.

The washer consists of cither a conerete
or wooden tub containing a roll with pro-
truding bars underneath which is set a
bed-plate with bars at a slight angle to the
bars on the roll. The roll is usually lowered

FIG. 11. FIBRE AND WATER ARE FED AT THE FOREGROUND ONTO AN ENDLESS BELT OF
WIRE MESH SUPPORTED BY ROLLERS. WATER DRAINS THROUGH THE WIRE

to close proximity with the bed-plate,
and provides a tearing action in the rags
that tends to shorten the length of fibre as
well as facilitate the release of impurities
held in the structure of the rags. A ¢ylin-
drical washer drum. at the left in Fig. 3,
is mounted in the tub so that it will rotate
when immersed in the mixture of fibre and

waler, and extract
FIG. 13. THICKNESS OF PAPER IS REDUCED AND MADE UNIFORM thie walter with
BY RUNNING IT BETWEEN ROLLS IN THIS CALENDER

cooked impurities
at the same rate
fresh water is
added.

The filhre 1s now
ready for bleaching,
il necessary, Other-
wise the stock. as
the fibre in this
state is called. 1s
dropped into drain-
ers where it is held
until required n
the beating stage.
The bleaching op-
eration is either
performed in the
washer or, as is
sometimes done,
the fibre is trans
ferred to bleachers.
The construction of
a bleacher is similar
to that of a washer
with the exception
that a roll and plate
are unnecessary,
and the mass is cir
cttlated in the tub
by means of a pad
dle wheel. The
bleaching ean be
accomplished in

several wayvs, but in all methods chlorine
is the basie chemical used. Chlorine ean
be introduced as a gas. or mixed with
cither lime or caustic to form a hypochlo-
rite. Once the desired whiteness in the
stock has been attained. the bleaching
action is terminated. and fresh water 1s
added until the excess bleach has been re
moved.

This final washing operation must be
carried out thoroughly to remove any rem-
nants of residual bleach which might
remain in the stock and later contaminate
the finished paper wille an undesirable
chloride content. Fig. 5 shows the equip
ment used by the bleach control chemist
to test samples of the stock during the
hleaching operation.

The stock 1s then ready for the process
by means of which the fibre length is con-
siderably shortened in a beater engine,
ig. 6, This beater engine is sinilar in
almost every respect Lo the washer previ
ously described. The differenice however
may he bost eaplained by saying that the
heater engine must perform a precision
job. The roll settings with respect to the
bed-plate are very accurately controlled
and. in most up-to-date paper mills, this
beating action is recorded visnally, as in
Fig. 7, so that batch after bateh of stock
can he beaten in an identical manner.

At this point it is important to state
that although the description of the steps
taken in stock preparation apply to linen
or rag fibres, in the United States within
the past few years condenser paper has
been almost entively manufactured from
an unbleached kraft wood-pulp. The pulp
is processed by the pulp producers to a
point that ¢nables the paper manufaecturer
to furnish it directly to the beater engine
without any preliminary treatment.
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FIG. 5. RESIDUAL BLEACH WOULD CONTAMINATE THE FINISHED FIG. 6. THE FIBRE IS FURTHER SHORTEPJED IN THE BEATER,

PAPER. THE BLEACH CONTROL CHEMIST CHECKS THE STOCK

the garden line, takes place in these dust- The euttings are then ready for the
ers. and a surprisingly large amount of  cooking operation, illustrated in Fig. 3.
dust and dirt is removed from even the  Fither evlindrical or spherical boilers. also
newest rags by this treatment called digesters, capable of withstanding

FIG. 9, BELOW. MAKING PIl TFST TO DFTFRMINE THE ACIDITY OR

ALKALINITY OF SAMPLES OF FINISHED PAPER FOR CONDENSERS

FIG.10. THIS IS THE MACHINE USED TO TEST SAMPLE STRIPS FOR

TENSILE STRENGTH, AN IMPORTANT FACTOR IN THE MANUFACTURE
OF PAPER CONDENSERS

FROM WHICH IT GOES TO THE PAPER MACHINE

steam pressures up to 100 pounds. are
nused for this purpose. Their capacity
varies anywhere from 5 tons to some of
recent construction in which 25 tons of
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@ Direct crystal control ® Lower noise level

® One crystal ® Greater frequency stability
® Less distortion ® Fewer tubes

® Modulation independent ® Fewer circuits and controls

of frequency control

The Phasitron

Cut-awoy view showing the inter-

ncl construction of this outstanding

9-electrode tube — not much larger ,
than o receiving tube ! . ¢
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Black Diagram of the New G-E FM Modulator Circuit—A fundamentally new modula-
tion and frequency-control circuit, the G-E FM modulator provides new simplicity, easy
tuning, and a minimum of maintenance. Control center of the circuit is the Phasitron—a
9-electrode tube pioneered by Zenith, developed and built by General Electric. The
Phasitron in effect produces a “rotating electron wheel” within the tube itself. An external
coil around the tube acts to momentarily accelerate cnd retard this “wheel” magnetically
ot an audio-frequency rate. The action produces wide-swing frequency modulation without
need for frequency conversion and intriccte frequency multiplier chains.

STUDIO AND STATION EQUIPMENT « TRANSMITTERS

GENERAL @ ELECTRIC

160-E2-6014
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TRANSMITTERS...

use this revolutionary

NEW CIRCUIT

ENERAL ELECTRIC FM transmitters open a
new era in broadcasting with a modulator

)

and frequency-control circuit as sweeping in im-
portance as the introduction of crystal control.

Operating under principles of frequency mod-
ulation and frequency control completely differ-
ent than those employed in conventional FM
broadcast transmitters, this simplified all-elec-
tromic circuit makes possible direct frequency
control independent of modulation—with a fre-
quency multiplication of only 432! Here is a
dependable and straightforward system that uses
no frequency conversion, permits extremely wide

modulation phase shifts at low frequencies and
improves transmitter signal-to-noise ratio. Sim-
plicity with one crystal, fewer tubes, fewer cir-
cuits, and fewer components insures greater de-
pendability, makes every G-E transmitter easier
to tune and to maintain.

Heart of the G-E FM modulator circuit is the
G-E Phasitron—a combined electronic tube
achievement of the Zenith Radio Corporation
and General Electric Company. This tube is
capable of producing dircctly wide-swing fre-
quency modulation without need for intricate
frequency multiplier chains and frequency con-
version. With the Phasitron, reactance-tube and
crystal-reference circuits are eliminated.

For complete facts about the new modulator
circuit and for full technical specifications on
General Electric’s complete line of FM broadcast

transmitters call your G-E broadcast sales engi-
neer, or drop a line to: Electronics Department, New 250-watt G-E FM Braadcast Transmitter, Type

General Electric Company, Schenectady 5, N. Y. BT-1-A—Carrier Frequency Range, 88 to 108 Mc. More
' pany 22 2 than Meets every F.C.C. Specificction. The Section in the

F fi ible deli £ b d Circle is the New All-Electronic Modulator system that
or earliest possible delivery of your broadcast uses only 12 tubes! Ask your G-E broadcost soles engi-

equipment, place your order now. neer for complete dota,

ANTENNAS « ELECTRONIC TUBES « HOME RECEIVERS

/

FM - TELEVISION - AM




fibre can be cooked at one time, In Fig. 3,
part of a spherical boiler can be seen
above, while Fig. 4 shows a small labora-
tory boiler from which cooked fibre is
being dumped into a washer.

The funetion of the cooking is to remove
non-cellulose  materials from the fibre
mass. The chemical used is either lime or
caustic soda, The latter is preferable sinee,
in the washing that follows the cooking
operation, the excess caustic soda is mueh
more casily removed than the less soluble
lime. In the cooking stage. steam is intro-
duced into the boiler containing a mixture
of rags and chemieals, to which water has
been added in a quantity sufficient to im-
merse all the rags. The boiler is stationary
during the first portion of the cooking, an.l
an outlet is left open at the top of the
hoiler so that the incoming steam will
drive out the air left in the hoiler. This is
@ necessary precaution to minimize the

possibilities of hoiler explosions. Whenall
the air has been removed, the outlet is
closed and the boiler is rotated slowly,
The purpose of this rotation is to insure a
proper mixture of chemicals and fibre,
with a resultant uniform cooking of the
mass, The cook takes from 10 to 12 hours.
Then the mass of cooked fibre is dumped
from the boiler and transferred to a
washer, shown in the foreground of Fig. 3.

The washer consists of either a conerete
or wooden tub containing a roll with pro-
truding bars underneath which is set a
bed-plate with bars at a slight angle to the
bars on the roll. The rollis usnally lowered

F1G. 13. THICKNESS OF PAPER IS REDUCED AND MADE UNIFORM
BY RUNNING IT BETWEEN ROLLS IN THIS CALENDER

FiIG. 11, FIBRE AND WATER ARE FED AT THE FOREGROUND ONTO AN ENDLESS BELT OF
WIRE MESH SUPPORTED BY ROLLERS. WATER DRAINS THROUGH THE WIRE

to close proximity with the bed-plate,
and provides a tearing action in the rags
that tends to shorten the length of fibre as
well as facilitate the release of impurities
held in the structure of the rags. A evlin-
drical washer drum, at the left in Fig. 38,
is mounted in the tub so that it will rotate
when immersed in the mixture of fibre and
water, and extract
the water with
cooked impurities
at the same rate
fresh water is
added.

The fibre is now
ready for bleaching,
if necessary., Other-
wise the stock, as
the fibre in this
state s called, ix
dropped into drain-
ers where it is held
until required in
the beating stage.
The bleaching op-
eration is cither
performed in the
washer or. as is
sometimes done,
the fibre is trans-
ferred to bleachers.
The construetion of
a bleacher is similar
to that of a washer
with the exception
that a roll and plate
are unnceessary,
and the mass is cir-
culated in the tub
by means of a pad-
dle wheel. The
bleaching ean he
accomplished in

several ways, but in all methods chlorine
is the basie chemical used. Chlorine can
be introduced as a gas, or mixed with
cither lime or canstic to form a hypochlo-
rite. Onee the desired whiteness in the
stock has been attamed, the bleaching
action is terminated, and fresh water s
added until the excess bleach has heen re-
moved.

This final washing operation must be
carried out thoroughly to remove any rem-
nants of residual bleach which might
remain in the stock and later contaminate
the finished paper with an undesirable
chloride content. Fig. 5 shows the equip-
ment used by the bleach control chemist
to test samples of the stock during the
bleaching operation.

The stock is then ready for the process
by means of which the fibre length is con-
siderably shortened in a beater engine,
IFig. 6. This beater engine is similar in
almost every respect to the washer previ-
ously deseribed. The difference however
may be best explained by saying that the
heater engine must perform a precision
Job. The roll settings with respect to the
bed-plate ave very accurately controlled
and, in most up-to-date paper mills. this
beating action is recorded visually. as in
Fig. 7, so that bateh after batch of stock
can be beaten in an identical manner,

At this point it is important to state
that although the deseription of the steps
taken in stock preparation apply to linen
or rag fibres, in the United States within
the past few years condenser paper has
heen almost entirely mamifactured from
an unbleached kraft wood-pulp. The pulp
is processed by the pulp producers to a
point that enables the paper manufacturer
to furnish it directly to the beater engine
without any preliminary treatment.
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FIG. 12. WHEN THE PAPER LEAVES THE DRYING SECTION, IT IS WOUND ON A CORE, UPPER
LEFT, AND 1S SLIT TO FORM SEVERAL INDIVIDUAL JUMBO ROLLS

It is important, however, for the con
denser paper manufacturer to seleet the
pulp he is to use with great care, as not all
kraft pulps are suitable for the manufac-
ture of very thin papers.

The pulp must be strong and the fibre
sueh that it will hydrate properly during
the beating action. This hydration just
mentioned is a change in the fibre strue-
ture that takes place as the stock is pro-
gressively ground between the heater-roll
and the bed-plate. When microscopically
examined, the fibre appears to be shredded
into countless strips that will mesh to-
gether on the paper-making machine,
aided by the pravers of the paper maker,
to form an acceptable sheet of paper.

At the completion of the beating eyele,
the stock is dumped into a chest and water
added until the fibre is only about 29 of
the total mixture. From this dump chest
the mixture is pumped to a Jordan engine
which is essentially a concentrated beater,
in that the tibre receives a further shorten-
ing. More water is added, and the mixture
is finally veady for the paper-forming
machine.

Paper-Making Machine » Since freedom from
conducting particles is so essential to insu-
lating papers, the mixture of fibre and
water is passed through centrifuges, and
these very effectively remove the particles
that have a greater specifie gravity than
the fibre.

The paper machine itself is divided
into three sections: the wet end, presses,
and the driers. The wet end. which is the
vital portion of the paper-making machine,
can be seen in Fig. 11,

FIG. 14. ON THIS SLITTING MACHINE, EACH JUMBO ROLL IS SLIT
INTO NARROW ROLLS ACCORDING TO REQUIREMENTS
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An endless helt of close-meshed bronze
sercen, called the wire.” receives the
mixture of fibre and water from the tank
at the left in Fig. 11 As this very watery
mass travels along the wire, water is ex-
tracted through the pores of the wire
wherever the wire contacts the supporting
rolls over which it travels. Since this
method of water extraction would requive
a wire of nunreasonable length, onee the
mixture has had the
opportunity to ac-
quire proper forma-
tion. aided by a
shaking action im-
parted to the wire.
suction boxes oper-
ated by vacuum
pnmps and placed
on the underside of
the wire extract a
large portion of
the water, leaving
a perfectly-formed
although still very
wet web of fibre.

The thickness of
the finished paperis
controlled by the

N

rate at which the
stock is fed onto the
wire, and by the
rate  of speed at
which the wire
travels,

The wet sheet, by
now actually a
sheet of paper, is
then transferred to
& woolen felt that

carries the wet web through presses where
an additional amount of water is extracted
by pressure. The sheet of paper is ap.
proximately $09% dry when it enters the
drying section, Fig. 12, composed of hol
low steam-heated eylinders. As the mois
ture is removed progressively. the sheet
of paper travels around the driers, until,
at the end of the drier section, it is a
completely dried sheet of paper. When
the paper reaches the end of the drier
section, shown in Fig. 12, it is slit into
Jjumbo rolls. The entire paper machine is
so geared. from wire to drier rolls, that
the paper moves at constant speed.

Condenser paper. with the exeeption of
that used in electrolytic condensers, is
subjected to calendering in a machine
sueh as s shown in Fig. 13, by means of
whieh its thickness is substantially re-
duced. Then it is only necessary for the
paper to be slit into the widths specified
by the customers, Fig. 14, and to undergo
a thorough inspection hefore it is shipped
from the paper mill, on its way to a final
resting place in some miracle-performing
clectrical deviee.

The various stages of paper making de-
seribed above apply not only to the manu
facture of insulating papers but actually
to most grades of thin paper. It is interest
ing to note. however, the changes in con-
ception as condenser paper emerged from
simply being just another grade of thin
paper to becoming more specifically a
layer of insulation.

Evolution of Condenser Paper * Since there are,
as we all know, many insulating materials,




it ix worth while to examine the properties
of paper that make it suitable and gener
ally preferable as an insulating substance
for most types of condensers.

Sinee cost is an important factor, we
find that paper is advantageous because
of its low density and correspondingly
enormous coverage per pound of material.
Some of the thinnest papers yvield over
100,000 square inches to the pound.

Today. the density of condenser paper
is made subjeet to rigid laboratory con
trol. Fig. 15 shows the equipment used
for checking density. This factor is the
ratio of dry weight in grams to the vol
ume in milliliters, determined by weighing
a sheet of predetermined dimensions in @
precision balance. Specifications for con

denser paper usnally call for a density of
95 to 1.05.

Another very important consideration
is that paper must be readily subject to
impregnation, This insures maximum in
sulating properties and increased capacity
contributed by the impregnating material,
thereby providing condensers of long life
expectancey. To cheek this characteristic,
we have set up in our Chrysler Building
laboratories a miniature condenser plant,

Fig. 16 shows a small impregnating
tank, reproducing standard  produetion
conditions, where sample condensers, rolled
in the machine at the right in g, 17, can
be treated with various impregnating
compounds.

Laboratory tests aftirm the suceess of
cfforts to improve the insulating proper-

F1G. 15. DENSITY OF THE PAPER IS DETERMINED BY WEIGHING in 1
A SAMPLE SHEET OF PREDETERMINED DIMENSIONS

X:J_J 4?

FIG.16. A SMALL-SCALE IMPREGNATING TANK IS USED TO MANUFACTURE SAMPLE CON-
DENSERS SO THAT THE CHARACTERISTICS OF THE PAPER CAN BE TESTED

ties of paper. For example, thin paper is
now produced with almost complete ab-
sence of air porosity. This is another of
the factors checked by laboratory con
trols, using the method illustrated in
Iig. 18.
Porosity is rated by measuring the vol
ume of air that passes through a single
thickness of paper
seconds,
when one sturface is

exposed to atmos-
pherie pressure,
In this test, the pa-
per is sealed over an
orifice below which
there is a tube con-
taining water, \s
air enters above the
water throwgh the
paper. the wafter
drops in the tube.
Thus, the amount
of air passing
throngh the paper
s measured during
a 13-second interval,
The best grades of
paper approach
zero porosity.
Condenser papers
have also been -
proved by the vir-
tual elimination of
foreign materials,
and are now of very
high chemical pur-
ity., This has re-
sulted in substant:al
reduction of cost to
condenser manu
lacturers, and in the
mechanical dimen-

sions of condensers, sinee improved, thin
ner papers withstand  higher  voltages
and increase the capacity per square incls
of foil.

Naturally, as the requirements of the
condenser manufacturers bhecame  more
stringent. additional burden was placed
on the condenser paper manufacturers in
order to keep step with progress. No longer
can visual inspection alone insure an ac
ceptable product. Uniformity to a degrec
previously considered unfeasible is taken
for granted today. The entire procedure
has ehanged, and instead of remaining the
product of the paper-making artisan. the
sheet of insulation has become the erea
ture of manimate scientific control. The
variations due to hwman crror have
largely been eliminated by watcehfu® test
cquipment. One of the axioms of paper
making has always been that, " Paper is
made 10 the beaters,” This is still very
much the case, but where once the final
result was dependent en the skill of the
individual beater-man, now automatieally
controlled heating, the result of patience
and countless trials. has made possible
the day-in and day-out production of
paper whose uniformity is much appreci
ated by the condenser manufacturer.

Applications % The importance of condenser
papers as an insulator is more or less of
recent origin, Compared to the utilization
of thin paper for other purposes, it is a
Insty youngster, and from the eompara
tively few thousand pounds a vear re-
quired at first by the telephone industry,
the advent of radio peaked the reqguire-
ments into millions of pounds annually.
The shimp of 1929 that so deeply eut into
the volme of American industrial ottput
also produced a competitor to condenser
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FIG. 17. LEFT TO RIGHT, EQUIPMENT FOR MEASURING POWER FACTOR, ACCELERATED
LIFE TEST, AND A CONDENSER WINDING MACHINE FOR MAKING TEST UNITS

paper. That villain, in the person of elee-
trolytic condensers, plaved havoe in the
favorite hunting ground of paper con
densers, the power-pack filters in radio
sets. Onee the most important field for
paper condensers, the electrolytic filter
condensers were designed to use the more
economical cheese cloth, But as every sad
story should have a happy ending, here
too paper came into its own again, and
present-day  clectrolyties are now made
with a special prepared, extremely pure
condenser paper whose absorbeney has
been developed to a point that has elimi-
nated the cheese cloth and provided a fur-
ther economy of great importance.

It is now obvious that when we speak
of condenser paper we must differentiate
sharply between the conventional material
and that used in electrolytic condensers.

The procedure for the manufacture of
both kinds is very similar, with one marked
difference. We spoke of the importance of
the beating action in the manufacture of
condenser paper, and of the precautions
taken to prepare a fibre of a certain length
and hydreation, In the production of clee

trolytic papers, the consideration of ab
sorbeney is of prime importance, while the
beating action or reduction in fibre length
necessary tor the formation of a proper
sheet, imposes the neeessity of minimum
hydration.  Fortunately for the paper
maker, porosity in electrolytic papers is of
small importance. and a well closed-up
sheet is unnecessary. In the preparation
ol the stock, cutting, rather than sheed-
ding of the fibre, s the rule, thereby elimi:
nating the hydration that would other
wise reduce the absorbeney of the finished
clectrolytic paper.

Up to this point we have neglected a
very important field for paper condensers,
winely, power factor correction. Power
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nsage for
paper condensers that is greatly removed
from the domain of communications.
Through the use of condensers in power
lines carrving alternating current, @ maxi
mum efficieney in the current earrving
capacity of a power line can be obtained
whereby almost atl of the current thirough
the lines performs useful work instezd of
having part of its
potential capacity
reduced by the poor
power factor of the
clecetrical deviee
connected to the
line. Since power

factor correction provides a

factor corrceetion
condensers operate
on alternating cur
rent, the condenser
paper requirements
are at shight vari
ance with those in
volved in the direct
current applica
tions, and greater
consideration is given
to those properties
in the paper that
have a direet boar
ing on the final
power factor of the
finished condenser
than is necessary m
connection with
other types of e
pacitors. For this
redason, our paper
making laboratory
includes equipment
for checking power
factors, as shown in
the extreme left of
Fig. 17.

We have thus covered the three broad
applications applying to condenser paper:
filter condensers, eleetrolyties and power
factor correction, Our evervday activities
bring us at every turn in contact with
some deviee that harbors within it a paper
condenser, and new uses seem to spring
up at an accelerated tempao.

Condenser papers for units other than
cleetrolyties are produced in thicknesses
ranging from 0002 in., and for electrolytic
purposes anywhere from 001 to .004 in
Mention of the thickness of
paper brings to mind a recent requirement
the importance of which eannot be over
emphasized, The VT fuse. considered the
greatest teehmical achievement of the war
aside from the atomic bomb, coull not

condenser

have been produced unless a condenser
paper had been made available thinner
than anything previously known. It meant
the manufacture of a paper of such sub
stance that it would require over $.000
thicknesses to the ineh, The challenge was
accepted, and such a paper was produced.
It was produced. in fact, withont any sac
rifice of the many restrictions imposed by
the speeifications  covering  present-day
condenser paper. Now, as our Nation
passes from exploits of war to the pursnit
of peaceful enterprise. we expeet  that
condenser paper will fit into still more
spots in the jigsaw puzzle we call seientifie
development. Today, as never before,
paper manufacturers are in a position to
meel any new requirements.

FIG. 18. SETUP FOR TESTING POROSITY OF PAPER. AR DRAWN
THROUGH PAPER 1S MEASURED BY FALL OF WATER IN TUBE
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EVEN UNDER THE EXTREME CONDITIONS ILLUSTRATED HERE, AT THE ENTRANCE OF THE EAST DRIVE

UNDERPASS, WITH SIGNALS COMING FROM THE DIRECTION INDICATED BY THE ARROW, THERE WAS NO TROUBLE

ELECTIVE CALLING IN NEW YORK ON 157 MC.

Dial Selection on 157 Mc. Proves Successful Despite Noise and Shielding Effects

Tlll‘) allocation of frequencies for police
and other mobile services in the band
from 152 to 162 me. was originally greeted
with little enthusiasm and much unfavor-
able conjecture. It was predieted that such
high frequencies could be used only for
police radio systems in small communities
located in open country, and that cven
this limited use would be restricted by the
high cost of the equipment.

All of which indicates that those who
are too quick with their answers invite
correction from those who do the work
first and talk afterward for, during the
L.R.E. Winter Conference. January 23ed
to 26th, Link Radio gave an astonish-
ingly successful demonstration of 2-way
FM communication on 1537 me. in New
York City, with the added feature of
selective dial calling. And. it should be
noted, tie cost of the headgnarters and
mobile transmitters and receivers is about
the same as similar equipment for 30 to
40 me.
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BY MILTON B. SLEEPER

Purpese of the Demenstration * The purpose
of the demonstration was twofold. First,
the performance of the test setup showed
that the 13-watt car installations, as illus-
trated here, could talk car-to-car upward
of 2 miles despite the shielding effects of
New York City's steel and conerete strue-
tures, or 15 to 18 miles in open country,
while the one-way range of the 250-watt
FM headqguarters transmitter was at least
40 miles.

Second, the demonstration showed the
simplicity and positive action of selee-
tive dial ealling by which the squeleh of
the desired receiver could be opened, and
a light or other signal actuated. without
response from any other receiver in the
system,

Following is a deseription of the test
istallation and its operation,

Headguarters Installation * For the purpose
of this demonstration, a 250-watt trans-
mitter, operating on 156,975 me,, was

installed at Madison Avenue and 53¢d
Street, where the DuMlont television stu-
dios and station are located. A colincar
coaxial antenna, with a gain of 2.7, was
mounted on the television tower, 725 ft,
above the street level. The transmitter,
on the 42nd floor, was controlled remotely
from television studio B, on the 2nd
Hoor.

Fig. 6 shows the headquarters control
console and the telephone instrument
used for dialing. The latter is a standard
type. except that the handset has a push-
to-talk button. When the dial 1s operated,
tone impulses are sent out on 570 eycles.

In addition, the headquarters receiver
was equipped with a selector unit. so that
the cars could call cach other, the head-
quarters station, or another station set up
at the Link factory on West 17th Street.

Mobile Installations * Figs. 2 to 5 show de-
tails of one of the mobile installations.

The 157-me. FM transmitter and receiver,
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FIG. 2. ACTING CHIEF INSPECTOR WILLIAM ALLEN, NASSAU
EVERY TIME HE DIALED

DEADSPOTS.

IYig. 4, are of conventional appearance.
and are designed for operation either with
or without the dial system.

The selective calling cireuits, in tura,
are designed as an adjunct to any type of
communications equipment for any fre-
quency.

Fig. 2 illustrates the standard telephone
dial and handset assembly used for the
mobile installations. It should be noted.
in this connection, that the handset is not
removed from the hook until the number
has been dialed.

Below the dash is the oscillator unit,
containing two tubes and a voltage regu-
lator. It also carries a red light which goes
on when the car is called, and is only
switched oft when the handset is lifted.

The selector unit, IFFig. 5, is mounted
witl the radio equipment. as shown in
Fig. 4. It contains the checking relays and
a stepping relay with a 10-point scleetor
switch, Standby current drain for the
selector is 1 ampere at 6.3 volts, and 10
milliamperes at 180 to 250 volts. While
selecting, there are current peaks of 3
amperes at 6.3 volts and 15 milliamperes
at 180 to 250 volts. The selector unit used
with the headquarters receiver is of
similar design,

Method of Dial Selecting » Call numbers of 4
digits adding up to 10 arc assigned te cach
receiver, There are 84 such call numhbers
possible, as 1-1-6- 2, or 2-3-1-4. Al the
different combinations are listed on the
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FIG. 3. THIS 18-IN. WIRE IS USED AS AN
ANTENNA FOR 2-WAY COMMUNICATION
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COUNTY POLICE DZPARTMENT, TOURED NEW YORK'S WCRST
THE OPERATOR SNAPPED BACK

IN ANSWER TO HIS CALL

long side of the chart in Fig, 7. If there are
more than 84 receivers in a system, addi-
tional audio calling frequencies can be
employed, since the filter in each sclector
unit accepts only the operating impulses
of its particular frequency. When a num-
ber is dialed, every receiver and corre-
sponding selector unit responds. of conrse.
If the number 42 1-3 is wanted. every
stepping relay will first advance to the
fourth contact. The position of the sclector
switeh is immediately checked by a eheck-
ing relay, At cach receiver whose number
begins with 4. the selector will remain at
the 4th position. At all others, the selector
switches will drop back to the normal
position,

As number 2 is dialed, every selector
switeh will be advanced 2 points. its posi-
tion will be checked again, and the switch
held or released. Finally. when 1 and 3
have been dialed, only the switch in car
42 1-3 will have been advanced to its
10th position, at which point the receiver
squelehiis opened and a relay operated to
turn on the red light or other indicating
signal, such as a bell or horn,

In addition to calling individual re-
ceivers, groups can he reached  simul-
tancously by the nse of numbers with 1,
2. or 3 digits. The group vombinations are
indicated by the black squares in Fig. 7.
If 0 is dialed. 10 impulses will bhe trans-
mitted. and every receiver will respond.
The number 1-9 will turn on all receivers
from 11 1-7 to 1-7 1 1, while 127
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FIG. 4. THE 157-MC. TRANSMITTER AND RECEIVER. THE SMALL CASE AT

FIG. 5. CONSTRUCTION OF THE SELECTOR UNIT

THE FRONT CONTAINS THE RELAYS ACTUATED BY DIAL IMPULSES

will actuate receivers -1 1-Tand 1-2-1- &
to -2 6- 1.

It can happen that operators in two
cars, or at headguarters and in one car,
might dial simultarcously. In such a case.
the stronger signals would prevail, This is
likely to happen on only rare occasions,
however. When a call is dialed from head-
quarters, the relays are actuated in all the
cars, and clicks are cansed in the speakers,
even though the squelelies remain closed
except in the car called, Those elicks,
therefore, serve as a warning that some-
one is putting in a call.

It a car calls another car or head-
qunarters “while the line is busy,” no
interference is caused. since the relays
are locked while the handset is off the
hook. Furthermore, if a car is called
while the operator is absent. the red
signal light stays on, ceven though the
receiver picks up other dial impulses in

the  meantime, Altogether, the dialing
system, simple as it is, operates in a fool-
proof manner, and cannot be tricked into
making mistakes, either by accident or
intent.

Performance of the System % The experience
of riding in one of the demonstration cars
and operating the 1537-me. dial system was
amazing for two reasons: 1) signals from
headquarters were elear and elean and of
constant volume level, and 2) the dial
calling operation was as quick and certain
as that of the familiar telephone,

One of the worst receiving conditions
is illustrated in Fig. 1. This is at the
East Side Drive underpass. With signals
coming from the direction indicated by
the arrow. there was no change in the
speaker output level when the test car
cntered the up-town lane. or came out of
the down-town lane. Yet the car antenna

FIG. 6. THE HEADQUARTERS CONSOLE IS OF CONVENTIONAL APPEARANCE, BUT THE

ADDITION OF A DIAL PHONE IDENTIFIES THE SELECTIVE CALLING
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WHICH, IN RESPONSE TO THE PROPER SIGNALS,
TURNS ON SPEAKER AND RED LIGHT

was shielded not only by the steel con-
struction of the underpass but by tall.
adjacent buildings.

This does not mean that the field
strength was constant c¢verywhere. but
that there was sufficient signal coming in
to the receiver to operate the limiter.
Therefore, the speaker output was constant
even though the field strength varied.

Furthermore, it was possible not only to
call and communicate with headquarters
from the underpass, but with another car
a mile away, on the other side of Man-
hattan.

Speech was of somewhat better quality
than the ordinary telephone, both from
the loudspeaker and the receiver in the
handset. The only interference noise oh-
served was in certain blocks where mod-
crate background noise oceurred. Link
engineers identified this as diathermy
interference.

"This had no effect on the dial operation.
In the course of a 2-hour drive through
sections that are considered dead spots by
New York City police radio engineers.
there was not a single instanee of failure
in dial calls transmitted or received.

Applications * T'here are numerous applica-
tions for this new system among police
departiments, fire departments, public util-
ities, taxicabs, buses, remote pick-ups for
broadeasters, and private telephone serv-
ice in rural sections and from individual
automobiles to central offices when this
serviee is established.

Other services authorized to operate
in this new frequency range, and for
which the new dial-calling equipment is
suited, include relay press services, for-
estry conservation groups, maritime mo-
bile stations, urban mobile installations,
rural subscriber telephone serviee, relay
broadeast systems, and railroad  com-
munications particularly for freight and
passenger yards,

FM axp TeLkvisioN



THESE NUMBERS REACH GROUPS OF CARS, AS INDICATED BY BLACK SQUARES
READ DOWN FROM BLACK SQUARES TO FIND CALL NUMBERS OF CARS IN ANY GROUP
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FIG. 7. THIS PATTERN SHOWS WHAT GROUPS OF NUMBERS CAN BE REACHED BY 1, 2, AND 3-DIGIT GROUP DIAL CALLING
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L. TO R. OFFICER OF THE DAY AT THE SEATTLE RADIO STATION
— A DIRECT-CONTROL 50-WATT STATION — PATROLS ON DUTY
““SOMEWHERE IN CHINA" — A DIFFERENT TYPE OF PATROL CAR

THE NAVY'S WARTIME FM EMERGENCY SYSTEM

One of the Largest FM Systems in the World, Operated by the U. S. Navy

T MAY be surprising to learn that. dur-

ing the war, the U S, Navy owned and
operater] what was probably the largest
two-way FM cmergeney radio communi-
catious system i the world, This net-
work, known as Internal Seeurity and In-
dustrial Control Radio, was many times
larger in both number of installations and
the amount of money invested than all
the police radio equipment in use in any
one state,

The Internal Security and Industrial
Control Radie performed several fune-
tions. The primary purpose was to assure
the scceurity of Government property and
personnel. Secondary objectives were the
protection of the publie from the hazards
of firing ranges and other
dangerous arcas, the pre-
vention of unauthorized
entranee into restricted
zones,  furnishing  com-
munication service dur-
ing disasters, and  dis-
patehing orders to ve-
hicles transporting war
material,

The  problemr of pre-
venting unanthorized per-

sons  from entering re-
stricted  zones  was  no
small task. when it s

realized thal some arcas
covered more than 200
square  miles. It was
solved by having squads
patrol the territories in

*Navy Department, Fureau
of Ships, Washimgton, D. C

30

BY COMDR. H. J. WATERS *

Jeeps or other vehicles equipped  with
two-way radio, in the same manner that
police squad cars patrol the cities. Each
central station issued orders to its group
of guards to direet their movements in
unexpeeted emergenceies. The mobile sta-
tions could. of course, make reports to
their  headquarters. and  communicate
with each other.

A very important function of the In-
ternal Security and  Industrial Control
Radio was the fire wateh, maintained by
the gnards as part of their routine duties.
When fires ocenrred, the exact location
and extent was reported immediately.
Often the erew of a guard car could par-
tially extinguish a blaze before the regular

FM INSTALLATIONS WERE MOUNTED ON JEEPS IN THIS MANNER

fire-fighting equipment arrived. And 1t is
possible that many small fires might have
got bevond control if the erews had been
compelled to go to telephones or fire alarm
hoxes to summon assistance.

Much of the fire apparatus and many of
the fire marshals’ cars were equipped
with two-way FM, under a program of
extending this practice as fast as radio
cquipment could be allocated to this use.

The value of our system was well dem-
onstrated on one occasion during an ex-
plosion in which wire communications
were totally destroyed, This and similar
cmergencies proved repeatedly the great
usefulness of two-way I'M serviee.

If a poll were taken. it is possible that a
railroad wonld be voted
a most unlikely enter-
prise for the Navy to op-
crate but, believe it or
not, the Navy owns many
miles of track and oper-
ates many  locomotives,
These are in large arcas
adjacent to Naval Sup-
ply Depots and similar
activities. During the
war, they were equipped
with two-way radio, the
purpose heing to properly
dispateh switeh engines.
It is estimated that three
locomotives directed by
radio  accomplished — as
much as four could have
done without radio equip-
ment. and with greater
case and expedition. The
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cost of a locomotive, the wages

crew. and the amount of its upkeep are so
greal compared with a radio stallation

and its maintenance that the Navy
regarded such mobile stations as a
necessity for efficient train opera
tion.

The majority of Internal Se
curity and  Industrial - Control
Radio installations used standard

Galvin  and  Link  police type
cquipment.  which proved  very
satistactory.  Frequeney  modela

tion. in the band of 30 to 40 M.,
was used almost exclusively.

The transmitters employed were
ol three powers: the 250-watt fixed
station, the 30-watt fixed station.
and Lhe 23-walt mobile station.
Sinee the 230-watt final stage was
excited by the regular 30-walt
unit. repairs werce speeded and i
venlories simplified. The Galvie
230-watl fAxed station used two
100 tubes in the final: the Link
one 23CTL tube. The last stage in
the 30-watl transmitlers consists
of twa 807 tubes operated
parallel. while the mobile trans-
mitters were almost identical ex-
cept for the power supply and the
omission of one 807, thus reducing
the output to 25 watts. ‘The Navy
standardized on fixed station an-
ternas of the vertical half-wave
coaxial type.

Remote control units, with me
ters to indicate both radiation and
modulation. were used in conjune

tion with many of the fixed stu-
tions. Tir some cases. one Lransmil
ter was connecled for operation
from several remote points. This
fealure often made the installation
of extra transmitters unnecessary.
Guasoline-driven  allernators  of
1.5 kw. were used 1o supply auts
matic cmergeney power for the
fixed stations, and were so con
structed that any interruption of
the narmal line carrent resulied
i completely independent opera
tion in less than thirly seconds,

its The range of our 30-walt fixed stations,
with 300t antenna clevation. Lo vehieles
using the rear mounted whip. was about

RADIO-EQUIPPED LOCOMOTIVE AND OPERATING HEAD-
QUARTERS AT HINGHAM, MASSACHUSETTS

20 miles in flat country. Car-lo car com-
renication under the same condrliors was
about halt that Ggare. In hilly country, the

crews soon learn to take aavantage
of every rise. No installations on
mountain tops were made, due to
the cost of mmning power lines.
However, Jeeps and other vehicles
sometimes chimhed to considerahle
clevations and the improvement in
commumicilion was easily evident,
One 30-watt fixed station, using an
antenna 75 ft. ngh. commmmeated
regalarly with a ship equpped with
a 25-walt mobile vt vp lo 6O
miles, and olten still farther.

One feature of this pohey of
standardization was an arbitrary
decision Lo use Link radio equip-
ment in the castern part of the
United States and Galvin radic
cquipment in the western. Terri
tories hevond the continental lim-
its were simlarly organized.

The types of equipment
were held rigidly to a nunimum

used

consistent with the performance
requirements. and the design of all
material was frozen for the dura
tion. The varions standard equip:
ments were as follows:

230-watl fixed station

30-watt fixed station

25-watt mobtle station

1.5 kw emergency power unit

Remote control units

Adjustable and calibrated
fixed station antenna

This poliey permitted minimuom
inventories of both new malterial
and spare parts, and led to better
maintenance. The hecame
especislly skilled in trouble shoot-
ine. as the maobile and fixed sta
tions were very similar eleetrically.

Crews

excepl for the power supply.

This  cquipment mstalled
and maintained under the direction
of Comdr. Henry E. Besnstein,
1'SN. Head of the Tnstallation and
Maintenance Braneh of the Bureau
of Ships” Blectronies Division,

Wils
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FIG. 1. NEW GLASS TRANSMITS MORE LIGHT BUT ABSORBS THE HEAT

RADIO DESIGNERS' ITEMS

Notes on Methods and Products of Importance to Design Engineers

More Light, Less Heat: A new kind of glass
which may prove unportant i television
studio lighting has heen developed by the
American Optical Company. Sonthbridge.
Mass. According to research director 15, D,
Tillyer, the new glass absorbs 909, of the
infra-red (heat) radiation, and transmits
approximately 839, of light out of a
possible 929, (89, is lost in reflections.)

Iig. 1 shows that a piece of paper is pre-
vented from hurning by a shield of heat-
absorbing glass, left, while paper behind a
picce of ordinary glass is ignited. Insert
picture shows the difference in light trans-
mission when a picture was projected
through the new glass, left half. and ordi-
nary glass, right half.

Point-of-Light Somrce: A erater-type glow
tube, for use in faesimile and sound-ou-
film recording. has been brought out by
Sylivania Eleetrie Produets, Ine., Boston,
Mass, Operated by the single-ended out-
put stage of a push-pull amplifier. it pro-
vides a useful hght range between 3.500
to 6500 angstroms, responding to fre-
quencies of 15 to 15,000 eveles. Rated at
135 volts DC, the current varies from 3 to
35 milliamperes.

UHF Tube Sockets: The NLA acorn tube
sockets developed for military nse by Na
tional Company, Ine.. Malden. Mass., are
now available for civilian equipment. The
sockets accommaodate the 6F4 tubes as
well as the 930 series. Also released are the
silver-plated shields for pentode acorns,
and  ceramic  condensers,  designed  for
mounting inside the socket. of 7. 23, 50, or
100 mmf. capacity.
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Electrical Instruments: .\ 28-page postwar cat-
alog of standard and hermetically-sealed
instrunients has been issued by Marion
Electrical Instrument Company, Man-
chester, N, 1L, Copies are available on
reguest.

VHF Trarsmitting Tube: T'he Eimac 38X 250003,
a medinm mue, forced-air cooled, external
anode transmitting triode, has been an-
nounced by Eitel-McCullough. Tne.. of
San Bruno, Calif. Hlustrated in Fig. 2 it
incorporates features which make it suita-
ble for frequencies well into the VHEF
range. The grid terminates in a ring mter-
posed between the plte and filament., to
permit maximum convenience in the use
of a tube as a grounded-grid amplifier at
high frequencies, with coaxial plate and
filament tank circuits. The tube is pro-
vided with a rugged. low-inductance ey-
lindrical filament-stem structure, which
allows a smeoth travsition between a
lincar filament tank eircuit and the tube.
As a result of these vmgue grid and fila-
ment terminal arrangements. it is possible
to install or remove the tube without the
aid of tools.

A single tube will deliver a radio-
frequencey output of 5 kw. at 3.500 plate
volts at low frequencies. and 3.5 kw. at
3.000 plate voltsat 11 me. The tube is of
extremely compaet design, with a diame-
ter of less than 414 s,

Rotary Converter: .\ rotary converter with a
built-in frequencey meter is now available
from Carter Motor Company, 1608 Mil-
waukee Avenue, Chicago. This converter,
producing 117 volts at 60 eyeles AC from

110 to 120 volts DC, can be regulated as to
the AC frequeney by a rheostat in series
with the motor field coils. The vibrating-
reed J-B-T frequeney meter, built into
the base of the unit, is calibrated for 58
to 62 cycles.

Recording Turntable: Many refinements have
been built into a new recording turntable
model 14-A by Presto Recording Corpora-
tion, 242 W. 55th Street. New York 19,
Gear-driven at both 78.26 and 33.83 rpm
by a synehronous motor, speed regulation
during cach revolution is obtained by the
combination of a heavy cast iron turn-
table, flexibly coupled dises. precision gear
train, and a powerful motor. Mechanical
filtering is used to suppress vibration, The
cutting head mounting is designed for the
use of either a vertical or lateral unit. Any
one of five pitches can be selected by a
gear-shift lever, with either outside-in or
inside-out cutting,

Quiet Fader Contact: .\ scli-cleaning contact
of interesting design is now heing used on
faders manufactured by Cinema  Engi-
neering Company. 15310 W, Verdugo Ave-
nue. Burbank, Calif. Inside the eircular
wire-wound resistance element is a metal
ring. The adjustable contact is a wedge-
shaped roller, carried on the end of anarm
attached to the shaft. As the arm s swung
around, the roller rides between the resist-
ance element and the metal ring. This
climinates any friction contact through
the shaft hearing, and provides a smooth-

VHF TRANSMITTING TUBE

action contact so quict. it is elaimed, that
the brush noise is below the noise level of
studio amplifiers.

Ceramic Condensers: An illustrated bulletin,
available from Electrical Reactanee Cor-
poration, Franklinville. N.Y., deseribes in
detail the charaeteristics of a complete line
of type CI silver electrode ceramic con-
densers with axial leads,
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COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC

EQUIPMENT

TINY EIMAC 3X100A11/72C€39
TRIODE FOR OPERATION
UP TO 2500 MEGACYCLES

t. Parts are Radio
Frequency brazed in
finil assembly

7. Transat e reduced
by nucroscopically
close spacing. From

god o cathode : 008
mches. From grid o
plate: 022 inches

2. Cathode heater

3. Teeminal arcangement
tor use in cavities.
Tube clements thus
hecome part ot the

circut

Designed for special military purposes—this tiny

external anode triode will find valuable commer-

8. Plate disstpation

(100 waies) s extremely

high in comparison

o che small effective
plate arca.

cial application. In the FM and television bands
as a relay or isolated amplifier or in conventional

4. Precision-engineered
3
cathode

amplifiers its high operadon ethiciency will be ap-
preciated. Observe the precision engincered me-
chanical funciicns in the cross section view. Note
actual size shown in photo above.

The Eimac 3X100A 11 2C39 is a fitting exam-
ple of Eimac engincering to achieve outstanding
performance. leis precision engineering ona mass
production scale that has made Eimac first choice
of leading Elcctronies Engincers throughout the

5. New kimac hard —
glass to maral seals
join tube elvments in
+ rugged bond—wath
low RY reswstance

9. Metal ap-off at che
top ot anode.

10. Theemal insulation,

TYPE 3X100A11/72C39 EIMAC TRIODE
GENERAL CHARACTERISTICS
ELECTRICAL

world. !
1153-1 Cathode: Coated unitpotential

Heater Yoltage 6.3 volts
FOLLOW THE LEADERS TO Heater Current a o 1.1 amps
Amplificotion Factor {Average) 1C0
Direct Interelecirode Capacitances (Average)
Grid-Plate 5 a o o o 1.95 wutd

Gr.d-Cathode 5 a o o o o 6.50 wetd
Plate-Cathode 5 o o aw O 0.030 #ufd
Transconductance (is 75 ma., Ep 600 v.) {Av.) 20,00 #mhos

EITEL-McCULLOUGH, INC,, 1153L San Mateo Ave., San Bruno, Colif.

Maximum Plate Dissipation B B 100 watts
MECHANICAL
Plants locoted ot: San Bruno, Calif., /&ﬁ and Solt Loke City, Utah Maximum Overoll Dimensions
/ Length 2,75 inches Diameter 1.26 inches

Export Agents: Frazar ond Honsen, 301 Cloy St., Son Froncisco 11, Calif., U S.A.

CALL IN AN EIMAC ENGINEER FOR RECOMMENDATIONS

ROYAL J. HIGGINS (WPAIO)... 600 South Michigan Avenue, Room 818, ADOLPH SCHWARTZ (W2CN)...220 Broadway, Room 2210, New York 7,
Chicago S, Hlinois. Phone: Harrison S948. Hlinoss, Wisconsin, Michigan. N.Y. Phone: Cordand 7-001t. New York, Pennsylvania. New Jersey, Mary-

February 1946

Indiana, Ohio. Kentucky, Minnesota, Missouri, Kassas, Nehraska and lowa

VERNER O. JENSEN, Generol Soles Co., 2016 Sccond Avenue, Scacdde 1,
Washington. Phone: Eliot 6871, Washington, Qrezon, ldeho and Montana.

M.B. PATTERSON (WSCH ... 1124 [rwin- Kessler Bldg.. Dallas ' Texas
Phone: Central $764. Texas, Oklakonma, Arkansas and Lowisiana.

land, Delaware and Disceice of Columbia.

HERB B, BECKER (W6QD) .. 1406 South Grand Avenue, Los Angeles 15,
California. Phone: Richmond 6191 California, Nevada and Arizona.

TIM COAKLEY (W IKKP)...11 Beacon St., Boston 8, Mass. Phone: Capitol 0050.
Maine, Vermont, New Hampshire, Massachusests, Connecticut, Rhode Island.

CAUTION! Look for the latest serial numbers on Eimac Tubes. Be sure you get the newest types.

formerly FM Rapio-ELkcTRONICS
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Part 2: EMERGENCY COMMUNICATIONS STATIONS

State & Zone Police, Fire,

STATE POLICE

ALABAMA

DEPT OF PUBLIC SAFETY. Montgomery
R l‘(ed Stations

Anniston Mitr (00 F\T
Birmingham Mrr 00 N1
Box Springs Mitr 00 N\
Decatur Mtr () M
Demopolis NMtr 00 M
Dothan NMrr 00 FM
Evergreen Mitr G0 M
Gadsden Mitr 00 7N
Huntsville Mrr 00 N
Mobile Mitr D0 K\
Opelika Nitr 10 FM
Selmn Mrr 10 N
Snowdoun Mrr 37500 FM

WQXF  Tuscumbla Mtr 37500 M

ARIZONA
HIGHWAY DEPARTMENT, Phoenix
Flxed Stations
6XEF  Crown King Comp LIAHA0 AN
KNGG  Phoenix ‘T'eme 1645 AM
ARKANSAS
STATE POLICE, Little Roeck
Fixed Stations

KFDL  Clarksville RCA 1722 AM

KQSR El Dorado RCA 1722 AN

KFDK Forrest City RCA 1722 AM

KEZX ope RCA 1722 AN

KASP  Littie Rock RCA 1722 AM

KBSL Newport Comp 1722 AM

KFDO Warren RCA 1722 AM

CALIFORNIA

HIGHWAY PATROL, Sacramento
Fixed Stations
ADC

Bakerstield Thdn 1682 AN
Bloomer Mtn, Mitr LIX1S0 FM
RBlue (‘anyon Mtr 118550 KM
Chino Mtr 39900 FM
Culver C'ity Mer 1682 AM
Davis ‘omp 82 AM
Grapevine Smt. Mtr 118550 FM
Grass Valley Comp 1682 AN
Lyons Peak Mtr 118550 FM
Modjeska Peak Mtr 11X550 M
Mt Diablo Mtr 118550 FM
Mt familton Mtr 118550 FM
Newhall Comp 16882 AM
Oak Glen Thdo Mtr 1682 AM
Oakland Mtr 1682 ANI
Oroville C‘omp 1682 AM
Pomona Comp 1682 AM
Redding Comp 1682 AM
Represa Mtr 39900 FM
Ridge Rte. Sta, Mtr Thdn 1682 AM
sSaeramento ‘omp 1682 AN
Bacred Oak Pk, Mtr 118550 FM
Salinas Comp 1682 AM
San Luis Oblspo Comp 1682 AM

N v U (Co) Mtr 118550 FM
San Mareos Pass Mtr 118550 FM
San Quentin Mtr 39900 FM
8, Mountain Mtr 118550 FM
Stockton Comp 1682 AM
Strawberry Pk AMitr 118550 FM
Ventura Comp 1682 AM
Weott Mtr 118550 FM
Willows Comp 1682 AM
Yreka Comp 1682 AM

COLORADO

HIGHWAY COURTESY PATROL, Denver
No tixed statlons

CONNECTICUT

DLEPT, OF STATE POLICE, Hartford
1 Statlons

Avon Link
Bethany Link
Brooktield Link
Brooklyn Link
Colchester Link
Killingworth Link
ledyard Link
Litehtield Link
Norfolk Link
Stafford Link
Wilton Link

DELAWARE

Wilmington

A

TATE HIGHWAY
¥ Fixed Stations

DEPT,

Bellefonte Link
Bridgeville Link
Dover Link
AY Georgetown Link
WDSP State Road Link 39500 1M
FLORIDA

HIGHWAY PATROL, Bartow
{' ll‘(ed Stations

Chipley Mtr 31100
l)elmml Mitr $1100
Ft Mtr 31100
lilghhm(l City Mtr 31100
Lake C'lty Mtr 31100
Miami Mutr 31100
Ocala Mtr 31100 ¥
Okeechobee ity Mtr 31100
Palm Beach Mtr 31100
Penny Karms RCA 31100
Pensacola Mtr 31100
Tallnhassee Mitr 31100
Tampa Mtr 31100
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SPECIAL INFORMATION

1. So great has been the increase in emer-
gency radio stations licensed during the past
six months that state, zone, and interzone
police, fire, farestry, and special emergency
station listings are published in Part 2 of
this Directory, with municipal police in our
February issve.

2, Space limitations also made it necessary
to omit the nomes of radio supervisors.

3. Listings are for fixed, portable, aond
portable-mobile transmitters, but portable
and portable-mobile stations are not identi-
fied separately for, except in rare cases,
they use the same call as the associated
fixed station.

GEORGIA

"I OF PUBLIC SAFETY, Atlanta
xed Statlons

Albany 1666 AN
Atlanta 3 1666 AN
Gainesvllle (9 umn 1666 AN
GriMn Comp 1666 AM
Reldsvllle 1 1666 AM
WR10 Washlngton Comp 1666 AN
IDAHO
No fixed statious
ILLINOIS

DIVISION OF HIGHWAYS, Springfield
l~‘lx$d Stations

WQPB  Blue island Mtr 39500 FM
WQPC  Chlcago Wk 1610 AN
WQPrn DuQuoin wWE 1610 AM
WQPI  Efingham WE 1610 AM
WQPE  Elgin Mitr 39500 F\M
WQPJ  French Village Comp 1610 AM
WwWQPro  Joliet Mtr 39500 FM
"QPM  Macomb Wik 1610 AM
WQPL Peoria Comp 1610 AM
WQPP Pentiac WE 1610 AM
WQPR Rock Island Mrtr 39500 FM
WQPS  Springtield WE 1610 AN
WQPG  Sterling WE 1610 AM
WQPH Urbana Mrr 30500 FM
INDIANA
DEPT OF PUBLIC SAFETY, Indlanapolls
Flxed Statlons
WRBMO Charleston Comp 1634 AM
WPHS  Chesterton Comp 1634 AM
WQFW  Columbia City W 1634 AM
9XGX Mtr 116550 FM
WRII Connersville Comp 1634 AM
WPHE Indianapolis Comp 1634 AM
P Jasper Comp 1634 AM
Ligonler sP 1634 AM
Pendleton Comp 1634 AM
Putnamville Comp 1634 AM
Y Rochester Mtr 116550 FM\
W Ql‘l« Seymour Comp 1634 AN
WROR W, Lafayette Comp 1634 AM
IOWA
DEPT OF PUBLIC SAFETY, Des Moines
_ Fixed Stations
1> Atlantic Cohl 1682 AN
< N Cedar Falls WE 1682 AN
KGHO  Des Maoines Coll 1682 AM
KACC Fairtield Coll 1682 AM
KNFO  Storm lLake Wi 1682 AM
KANSAS

HIGHWAY COMMISSION,
Fixed Stations

Topeka

KAQB Chanute Mtr
IXIB Couneil Grove Mitr
XIS Frankfort Mitr
X1 Horton Atr

KBMO  Norton Comp
9XI¢ Olathe Mtr

KAZZ  Topeka Comp
KENTUCKY

HIGHWAY PATROL, Frankfort
Fixed Station

WQWY Frankfort Nutr 30000 M
LOUISIANA
STATE POLICE, Lake Charles
Fixed Stations
Alexandria RCA 1682 AN
Baton Rouge 1 1682 AN
E, Lake Charles R 1682 AN
1' Fanklin RCA 1682 AM
rette Comp 1682 AM
Leesville RCA 1682 AM
K * o Monroe RCA 1682 AM
WXNHI  New Oricans Mitr 30500 M
K=ps Shreveport ROCA 1682 AN

MAINE
T1E POLICE, Augusta
Stations
Augusta HW
Hw
WKQP  Bangor Comp
W2YX  Boothbay Harbor HW
WLDQ  Houlton Comp
WHTR  Thomaston HW
HW
WEWID Wells Hw
HW
WBVW W, Searboro 1w
WRYD) HW
MARYLAND
bt \l E POLICE, Baltimore
“ixed Stations
WEVN  Belalr Comp
Link
WM=SH Conowingo lnn':p
Lin
WARC Cumberland Comp
WALEY Dan's Rock Link
WAIRE  Easton Comp
Link
WMSE  Frederick Comp
Link
WMQI™ Hagerstown Link
WAMSR  Randallstown Comp
Link
WIWRG Salisbury Comp
Link
WASW Waldor( Comp
Link
WIHWN Waterloo Comp
Link
MASSACHUSETTS

DIVISION OF STATE
Fixed Statlons

WKF1  Adams Link
WKFA Andover Link
WBKU Bridgewater EHtr
\\'Pl' I Del
WHBVP  Brookline Comp
\\’PP W Hadley i.ink
WKGC Fall River Link
WBQN Framingham Comp
WMP  Milton Link
WSPN  Nantucket Link
WPYM Northampton Comp
WSPPO  Oak Blufls Link
WPEL Plymouth Link
WSQL  Princeton Link
MICHIGAN
STATE POLICE, Lansing
Fized Stations
BQI  Alpena Mtr
WBRI) Atlanta Mtr
WBQT Bad Axe Mtr
WDAIL  Baldwin Mtr
WIWG  Battle Creek Mtr
WITR Bay City Mtr
WJIBS  Blissfield Mtr
WDAQ Boyne City Mtr
WAOD Brighton Mtr
WHQS  (adillac Mtr
WHTO C(enter Line Mtr
WKJUT  Cheboygan Mitr
WJBR Clinton Mtr
WSWK ry%al Falls Mtr
WAPLU  bDet Mur
8XAV Mtr
WRDS E. Lansing RCA
WHBQL E, Taw a8 Mtr
wJiB Mtr
WRRC Lscanabu City Mtr
WDS0O  Ewen Mtr
WAPW Flatrock Mtr
WITC Flint Mtr
WRBUN Fort Brady Mtr
WKJ Gaylord Mitr
WHQU™  Gladstone Mtr
WBXA Gladwin Mtr
WRELS  Grand Haven Mtr
SXDBH  Houghton Lake Mtr
WRIDIH Houghton Lake RCA
WRIDI AMtr
Iron Mountain Mtr
Jackson Mtr
Jonesville Mtr
Jackson Mtr
Mtr
WITP  Keego Harbor Mitr
WBQR ILanse Mtr
WHBQK Manistee Mtr
WHTP  Manistique Mitr
WRBKZ Mio Mtr
WHKJIM Mt Pleasant Mtr
WBYK Muskegun Mtr
WBQP Newberry Mtr
WHBQJ  New Buffalo Mtr
WSWIE  Niles Mtr
SXAU  Okemos Mtr
WRDS Mtr
Mtr
WRRF Paimer Mtr
WRDP Paw Paw RCA
Mtr
Mtr
WRILIZ Reed City Mtr
WNMSP  Rockford Mtr
Mtr
WJBL,  Romeo Mtr
WEHTS  Romulus Mtr
WIVA  Roscommon Mtr
wWJBt st Clair Mtr
WQSY St Ignace Mtr
WJA Sandusky NMtr
WMIC  Sit, Ste, Marie Mtr
WJBT  South liaven Mtr
WKJK Traverse City Mitr
WHQV  Wakefleld Mter

POLICE, Boston

WE

39900

1648
30100
164

39100
1698
39100

1698
39100

15400
35900
1666
1664
1666

Forestry, and Special Emergency Transmitters Licensed Jan. 1, 1946

AM

FM axp TELEVIsION



OHMITE

. PRECISION RESISTORS
gl  Die-Wound.. . 1% HAecunate

Wou - Tnductive . .

Send for Bulletin No. 126

This handy Riteohm Bulletin
makes it easy for you to
select the exact units for
your needs. Gives complete
data . . . lists stock units
cnd made-to-order units . .,
includes. dimensional drawe

ings. Write for it now.

NEw

V2 Wan and 1 Way

Vacuym lmprognctod
Types. . . Hole jn
center for Through-

ool M°“ﬂ'ing

- Equipped with
‘ Wire Leads or Ly

Available from Stock ...or Made to Order

OHMITE presents a new line . . . a full line . . . of finer precision resistors! Every
type ... every size . .. ready for every need! Each Ritcohm is designed and built
with all the specialized skill and experience that have made OHMITE units the
standard in this field. However critical the application . . . consistent accuracy and
reliability are assured. In these Riteohms, you get time-proved protection against
bumidity, temperature and corrosion.

Ideal for use in voltmeter multipliers. laboratory equipment, radio and electri-
cal test sets, attenuation pads, and in electronic devices requiring extremely ac-
curate resistance components.

AVAILABLE FROM STOCK in 4 watt and 1 watt units in a wide range of
values, in various types of mountings and terminals . . . or made to order. Com-
plete line of 6 different series includes non-inductive pie-wound vacuum impreg-
nated units . . . single-larer wound vitreous enameled units . . . and non-inductive
pie-wound hermetically glass sealed units. Some units are in a range of 0.1 ohm
to 2,000,000 ohms. Ger full facts today!

OHMITE MANUFACTURING CO., 4853 Flournoy St., Chicago 44, U.S.A.

5 2o OH MITE

- |

RHEOSTATS  RESISTORS * TAP SWITCHES » CHOKES ¢+ ATTENUATORS
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STATE POLICE, continved

WBQQ West Branch Mtr
WIJAW  White Pigeon Mitr
WAOG  Ypsilanti Mtr

MINNESOTA

STATE POLICE, 8t, Paul

Fixed stations
KNHD Redwood Falls WE
WAMYV St Paul Cormp

MISSISSIPPI

DE l"l‘ OF PUBLIC SAFETY, Jackson

ed Stations

WJGW  Brookhaven Comp
WJKZ Grenada Comp
WMHP Hattiesburg Mtr
WRJI  Jackson RCA
MISSOURI

TIHGHWAY PATROL, Jefferson Clty
Fixed stations

{ \(.l, (‘arthage Mtr
It Leonard Wood AMtr
Hannibal Atr

KHPF  Jefferson Clty (\nlll'

0]

KHPC  Kirkwood Coll
L.ee's Summit Coll
Macon Coll
shorn Mtr
Poplar 13luft Coll
Potost Mtr

OXGG Shannon Co Mur

KHPD  Springtield Coll

MONTANA

HIGHWAY PATROL, Helena

No Fixed stations
NEVADA

STATE POLICKE, Reno
Fixed Stations

KODH  Carson City AMtr

KRNP  Reno Comp

NEW HA MPSHIRE

STATE POLICE, Concord
Fixed Stations

WMOE Bow Mtr

WRPT  Concord WE

IXU'DD  Warner Mur

NEW JERSEY

STATE POLICE, Trenton

Stations

Ahsecon Link
BBerlin Link
{‘amden RCA
Cape May i.ink
Cherryvllle Link
Elwood Link
Flanders Link
Freehold Link
Haleyville Link
Hightstown Link
Keyport Link
Malaga Link
Mantua Link
Morristown Link
New Brunswick Link
Newton Link
Del. River Bdg RCA
Ramsey Link
Itlverton Link
Seoteh Plains Link
sSharptown Link
somerville Link
Toms River Link
‘I'uckerton Link

B Washington Link

S8TV W, Trenton fink

BNXTU Wrightstown Link
Boats:

WSPZ  Anne E RCA
Director T
Klzabeth RCA

WRSL  Navigator Jr

WRSM  Polaris Jr

NEW YORK

STATL POLICE, Albany

Fixed Stations

WKVA Altamont Link

WJKW  DBabylon Link

WHBTC DBatavia Link

WIZP  Bayshore Link

WI1ZO  Bethpage St Pk Link

WLSA  Commack Link

WKVC Fishkill Link

WIZL  Jones Beach Link

KI1ZG Kings Park Link

WIZC  Lake Suceess Link

WPJ Onelda Link

WJIGA Riverhead Link

WIJKR Montauk Link

WAKP Sidney Link

WPGEC S, Schenectudy GE

WTOH Troy Link

WIZA  Valley Stream Link

NORTH CAROLINA

HIGHWAY PATROL, Raleigh
Fixed Stations

4XAF  Clingman’s Pk Link
WANL Lilizabethtown G
4XAR  Puarkton Link
WANH 1aleigh Gl
WANK Sallsbury GE
XAU  Seuppernong Link
WANJ \wannunua GE
XAS Tro; Link
4XAQ W ard s Corner Link
4NXAE  Whmar Link
4XNA'T  Winston-sSalem Link
WANIT  Willamston Gl

NORTH DAKOTA
TATE PATROL, Bismarek
Fixed Station
CAZB  Blsmarck

b 4

Dool

[, 2

37500 1AL
37500 1°M
37500 FM

1658 AN
1658 AN

1690 AM
1690 AM
1690 AN
1690 AN

LISES0 1°M
HIBLS0 FM
181530 M
39900 FM
1674 AM
1674 AM

27‘)2 M
10 AM
10 A‘\I
10 AN

10 A\l
10 AM

[ ey

39100 FX
37500 FM

1169 ){) FM

Iﬁ.)ﬂ AM

658 AM

1674 AM

OHIO

STATE HIGHWAY PATROL, Columbus

Fixed Stations

39100 FM
39100 1M
39100 FM
39100 M
39100 FM
39100 FM
39100 FM
39100 FM

39100 FM

1626 AM
1626 AN

26
1626 AN
1626 AM
1626 AM
1626 AM

1706 AM
1706 AM
1706 AM

33940 M
116150 AM
37500 AM

)50 AN
33940 ¥ \l
1177 50 AM
0 AM

WOZV  Athens AMtr
WOHO  Bellevue Mtr
W LSZ Brldgelmn Mtr
WPHT Cambrldge WE
Mitr
WWCIL Chillicothe Mtr
WPGQ Columbus %’h RCA
t
WODH Dayton Mtr
WPGG  Findlay WE
Mtr
WLSW  (ieneva Atr
W Kent Mitr
WWCOCN Lima Mtr
WOUG  Loraln Mtr
WLSY  Mansteld Mtr
WOGN  Muarlon Mtr
WPHC  Massillon Wi
Mitr
WWC1  Medinag Mtr
WOURB  Middletown Mtr
WWCK New Phila. Mtr
\\ ()l ) X Perryshurg Mtr
NT Portsmouth Mtr
Halem Mtr
"W M Steubenville Mtr
\\'B(;Q Warren Link
WPHK Wilmington WE
Mtr
OKLAHOMA
DEPT OF PUBLIC SAFETY, Oklashoma City
Fixed Stations
KOS Ardmore Comp
KOs Claremore RCA
KOSX  Clinton RCA
KO Lawton RCA
KOSW  Mealester RCA
KhOSO  Oklahoma City RCA
KOSP  Perry RCA
OREGON
POLICE AND HIGHWAY DEPT, Salem
Fixed stations
KOHA  Astoria Coll
KOHB  Baker Coll
KOHX Bend Coll
KOHU Burns Coll
KOHC  Coquille Coll
KOND ‘The Dalles Coll
KOHE Kuzene Colt
KOHI  Gov. Camp Comp
KOHG  Grants Pass Coll
KOH()  John Day Coll
KOHK Klamath Falls Coll
KhOHL LaGrande Coll
KOHQ Medford Gl
KOItY Odell Luke Comp
KOHP  Pendleton 1l
KOHM Portland Coll
KOHR  Roseburg Coll
KCHS  Salem Coll
KOHJ  santiam Jet. Comp
PENNSYLVANIA
STATE POLICE, Harrlsburg
Fixed Statlons
SNXXIF  Allegheny Mt Gl
SXXI1 RCA
Bedtord RCA
RCA
Blue Mt. Gl
RCA
RCA
1 Breezewood RCA
WRJZ  Carlisle RCA
WRBJO  Donegal RCA
WRBJS  Everett Mnt Shed RCA
WRBJIX  Ft. Littleton RCA
WPSP  Harrisburg RCA
RCA
RCA
WRBIM  Irwin RCA
WBJR  Kexg Mnt Shed RCA
SXXD  Laurel Hil GE
SX X1 RCA
WRBJN  New Stanton RCA
WBJT Newville RCA
8XXJ Kays 11111 RCA
SXXE sidellng Hill Gl
SX XK RCA
WHLJP  sSomerset RCA
WRIQ RCA
BXXG  Tuscarora Mt, RCA
WRBJL  Willow Hill RCA
WPAJ Wyoming Mtr

RHODE ISLAND

STATE POLICL, Providence
Fixed station

WRSA Secltuate WE

SOUTH DAKOTA

TE POLICLE, Plerre
Fixed Stations

KSDL  Custer Atr
OXSL AMtr
Dendwood Mtr

Mtr

Huron Mtr

Purker Mitr

Plerre Mtr

Rapld City Mtr

Mtr

Webster Mtr
TENNESSEE

DEPARTMENT OF SAFETY, Nashvitle

Fixed Stations

4XTRB Bells Link
WJIBV  Chattanooga Comp
4X'TH  Henry Link
WBLBVM Jordonia Comp
WKVT Knoxville Comp
4XTL  Linden Link
WDRBW Memphis Comp
AX'T'M  Monteagle Link

37500 AM
33040 FM

1634 AM

39 lOU M

39100 1\

116950 AM

1618 AN
116950 FN\
1618 AN
1618 AN
116950 FM
1618 AM
116950 1M

TEXAS

DEPT OF PUBLIC SAFETY, Austin
Fixed Stations

KTXA Austin Wstg
KTXH Dallas Kaar
KTXF Ft Worth Comp
KTXU Houston Comp
UTAH

HIGHWAY PATROL, Salt Lake Clty
Fixed Stations

KUSH Ogden Comp

KPRV  Provo Comp

KUHP Salt Lake Clty Comp
VIRGINIA

16.;8 AM

1658 AM

1674 AM
1674 AM
1674 AM

DEPT OF STATE POLICE, Richmond

Fixed Stations

WRIF  Appomattox :lon):u
Lin
WSPH Chesterfleld Comp
Link
WRIG  Culpeper Com
Link
3 " Christianshurg Link
h Y Drincess Anne Com
3XVX  Washington Link
WAEY Denbigh Link
AXVW  Wise Link
WRXQ Wythevllle Comp
Link
WASHINGTON
STATE PATROL, Olympla
Fixed Stations
KNFK Bellinghain Nord
KQZT  Bremerton R Lab
KNI'S  Chehalls Comp
Chinook Pass Nord
Colfax Comp
Colville Comp
Davenport Nord
Ellensburg R Lab
Iiphrata Nord
Everett Nord
LFort Lewis Comp
Gioldendale Comp
tHoquiam Nord
Ilwaeo Nord
Kelso R Lab
K-M HiN Nord
Little Mountain Mtr
Lod<se Pole Camp Nord
Mason City R Lab
Mt Vernon Nord
Okanogan Nord
Olympia Mtr
Nord
Paseo Comp
Port Angeles R Lab
Raymond Nord
Seattle Nord
Shukson Nord
Snoqualmie 1’ass Nord
Spokane Nord
Tacoma R Lab
Vancouver Nord
Walla Walla Nord
Wenatchee Nord
Yaklina Nord
WEST VIRGINIA
STATE POLICE, Charleston
Flxed 5tutlou~x
WEBSP  Beckley RCA
WSPL  Elkins Mitr
WMWYV Moundsville RCA
WSL'T  Mountain View Mtr
WSJA  Parkersburg Mrur
WRMP 1tomney RCA
WsSWYV  Shinnston RCA
WPWYV S, Charleston RCA
WSLT  Stollings Mtr
WISCONSIN

1690 AM

116550 FM
35"){)1) FM
16550 FM

6‘!() AM

35500 FM

2490 AM

2490 AM
2490 AM
24090 AM
2490 AM
2490 AM
2490 AM
37500 FM
2490 AM
2490 AM
2490 AM
2490 AM
37500 FM
2400 AM
2490 AM
2490 AM
2490 AM
2400 AM
2490 AM
2400 AN
2490 AM
2490 AM
2490 AM
P M

2490 AM

1626 AM
1826 AM
1626 AM
39900 FM
39900 FM
1626 AM
1626 AM
1626 AM
39900 F)\

CONSBERVATION COMMISSION, Madlson

Fixed Station
WIZR  Sumpter Mter

WYOMING
HIGHWAY PATROL, Cheyenne
Plxed Statlons
KWHE  Casper RCA
KWHC Cheyenne Coll

KWHG Cody Comp
KWHQ Laramie Temc
KWHI) Rawlins RCA
KWHA Rock Springs RCA
KWL Sheridan RCA

31500 AM

ZONE POLICE STATIONS

ARKANSAS
KNHA Fort Smith Comp 2804
5135
KEZX Hope Comp 2804
KASP  little Rock RCA 2804
5135
7480

CALIFORNIA
KGPL  Los Angeles Comp 2804
7480
5195

GEORGIA
WPFI  Columbus Comp 2804
5195

ILLINOIS

WQPJ k. St Louis Comp 2&1524
5140
WQP)F Emnoghamn Comp 2804
5H195
WQPD  Duquoln Comp f?gg

Ll
WQPM  Mueomb Comp 2804
2195

2808 2812 Al

5140 5195

‘812 Al
9

7935 Al

2812 Al

5140 Al

2808 2812 Al
5195
2808 5140 Al
Wkg: 2812
2808 5140 Al
Wkg: 2812
2808 5140 Al
Wkg: 2812

FM anp TELEvIsION



Ak © +..do you know these

L1}

important performance

'a N
R’
L]

i

advantages of the
SHURE Super-Cardioid ?

LT

&

The improvement in unidirectional operat-
ing characteristics of the SHURE Super-
Cardioid Microphone over the cardioid is
indicated by the comparative pickup
patterns shown above.

* Maximum sensitivity (100%) is
achieved by sounds entering the front of
the Microphone.

* A wide range of pickup is indicated
by the fact that the Super-Cardioid is prac-
tically as sensitive as the cardioid at a 60°
angle. (69% against 75%).

* Beyond the 60° angle, the directional
qualities of the Super-Cardioid become
rapidly apparent. At 90°, the Super-Car-
dioid is 25% more unidirectional. At a wide
angle at the back (110° to 250°) the Super-
Cardioid ismore than twiceas unidirectional.

% The ratio of frent to rear pickup of
random sound energy is 7:1 for the car-
dioid; 14:1 for the Shure Super-Cardioid.

For critical acoustic use, specify the Shure Super-
Cardioid Broadcast Dynamic.

MODEL IMPEDANCE CODE

556A 35 ohm RUDOM
556B 200 ohm RUDOP
556C High RUDOR

List price . . . $82.00

Patented by Shure Brothers

SHURE BROTHERS

Designers and Manufacturers of Microphones and Acoustic Devices

225 W. Huron St., Chicago 10, lllinois » Cable Address: SHUREMICRO
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wWQPG
waQre
wWQPre

WaASE
WPGDH

WHMO
WPHS
WRIT

WM DZ
wpPHe
WQFW
WRNR

W
WQEFH

WROR

KGPZ

WHRP

WMP

WPEB

KHPF

KH P
KHPA
KHPB
KHPE
KHPD

wWPho
WKDILU

WENB

WPGG
WPLHIC
WRDQ
WPHK
wWPrba

KOst

KQEI

KOMHK
KOHIL
KOS

wWiBTE
WRBTG
WPsSP

WRTID
WHTHE

-~
—
==
-

ZONE POLICE, continued

Sterling Comp
Pontiac Comp
Chicago Comp
Peuria Comp
tockford Comp

INDIANA

Charlestown Comp
Chesterton Comp
Connersvilie Comp
Indianapolis Comp
Jasper Comnp
Ligonier Comp
Pendleton Comp
Putnamville Conp
Seymonr Comp
W. Lalayette Comp 280
S0
KANSAS
Wichita RCA ’804
5
:480
LOUISIANA
Baton Rouge Comp 2804
MASSACHUSETTS
Framingham 11434
7480
MICHIGAN
Grand Rapids  Comp 2804
5135
MINNESOTA
uluth Comp 2804
HIRH
T80
MISSOURI
Jetferson City - Coll
Kirkwood Coll
lee’s Sumnmit ol
Macon Coll
Poplar Biafl Coll
Springheld Coll
OHIO
AKron Comp
Cineinnati RCA
Cleveland Bend
Findlay tol)
Massillon Coll
“Toledn Comp
Wilmington Coll
Younestown Comp ’SlH
OKLAHOMA
ORKla. City Comp ‘.!)«H
7
‘Tutsu Comp "3()4
5195
OREGON
Klamath Falls  Comp 2804
H1U6H
La Grande Comp 2
Salem Comp
H1495
PENNSYLVANIA
Butler Comp 2804
Cireensbury Comp 2804
Hurrisburs RCA 2804
W, Reading Comp 2804
Wyoming Comp 2804
TEXAS
Austin Comp
Beaumont Comp
Denton Comp
WASHINGTON
Bellingham Nord 2804
2140
Everett Nord 2804
Hoquiam Nord 2804
5195
Mt Vernon Nord 2804
Neuttle Nord 2804
H195H
Snoqualmie Pass \'urd 2804
Spokane Nord 2804

2808

5140

Wkyg: 2812

2808

)
WERg:

2808
7480

Whkg: 2812

2808
2808

2808

2812

a197

Al

"8()8

2808
5195
2808

2508
5195
2808

2808
2808

7935
5140
2812
5140
2812
2812

al o

5140
5110

Al
Al
Al
Al
Al

Al
Al
AN

e e e U
—_————

_—

A
A
A
A
A
A
A

KNGO Vaneouver Nord 2804 2808
KNG Wenatchee Nord 2804 280N
KNGB  Yakima Nord 2804 2808
WEST VIRGINIA
WM Romney n’CA N
WISCONSIN
WAMPE  Elkhorn Comp 2804 Al
WIZR  Madison Comp 2804 Al
WQIJ Racine Comp 2804 Al
ARKANSAS
KGHZ  Little Rock Comp 2804 2808
al35 Ao
TR0H TN
CALIFORNIA
KGHX  Santa Ana Coll 2804
35
COLORADO
KGPN  Denver Coll
FLORIDA
WPHN Tampa Comp AY
GEORGIA
WPDY Atlanta Comp "i()-l 2808 Al
g 3140
,N()
ILLINOIS
WQPS  Springfleld Comp 2%
al
T80
INDIANA
WPHE Indianapolis Comp 2804 Al
H1dH
T80
IOWA
KGHO  Des Moines Coll Ay

KANSAS
KGZC  Topeka Comp 2
a5
7935
KENTUCKY
WPDE  lLoulsville Comp 2808
5140
LOVISIANA
WPEK New trieans Comp 2808
S135 5140
TARO TSRO
MASSACHUSETTS
WPEW  Northampton Comp ’NIH 2808
b 5140
44‘%() 7805
MICHIG AN
WOCK etroit Comp
WRIDS |5 Lansing Wi
MINNESOTA
KGPB  Minneapolls WE 2804
2135
7450
MISSISSIPPI
WRJIT Jaekson Comp 2504
5135
4480
MISSOURI
KGPE  Kansas City WE
KGPC St louls W
KNFA  Clovis 2R 5140 AL
NEW YORK
WAL Buffalo RCA Al
OHIO
WPGQ  Columbus RCA Al
OKLAHOMA
KGPH OKlahoma City  Comp 2812 Al
5195
OREGON
KOHM  Portiand Coll 2804 2808 2812 Al
3135 H140 5195

TENNESSEE
WPHEC  Memphis RCA 2R04 2808 Al
3135 Hdo
T80 TROG
TEXAS
KHTP Houston Comp "Nl)l 2808 '.'Pl(lz Al
5145
WASHINGTON

KNFG Olympia Nord

WEST VIRGINIA

WEPWY S, Charleston RCA
WISCONSIN
WPDK Milwaukee Comp (-4 Al

7480

MUNICIPAL FIRE SYSTEMS

In rural towns in some states, Fire Department radlo sys-
tems are licensed to the Forestry Department, and are
listed, therefore, under Forestry Systems.
Boston, Mass. 1ire Dept.

59 Fenway
Buffalo, N. \ Kire ept.

2401 Clty Hall
Dretroit, Mieh., Fire Dept.

697 Macomb St
New liaven, Coun.,
152 Court St,
New Orleuns, La.,

2 Canal St,
New York, N. Y., Fire Dept.

Mun, Bldg., Chambers & Centre Sts
Portland, Me,, Fire Dept.

118 Pederat st.
Seattle, Wash., Fire Jept

301 2nd Ave.
Woreester, Mass.,

3 Mercantlle St.

FORESTRY SYSTEMS

NOTE: only fixed statlons are llsted here. Information
on{portable and portable-moblle equipment and addresses
of state department headquarters will be supplied on

Fire Dept.

Bd. of Port Comm

Fire Dept.

request.
ARKANSAS
KCJK Dierks UNES BTH60AM
CALIFORNIA
KRHBJ Bakerstield Comp
6NATL (irapevine Mtr
KFREW La Canada Mtr
KQXB Los Anceles Co PDI1.
KRJO Newhall Mtr
KOQRW Han Bernardino Comp
6XEK Strawberry Peuak Comp
KBIA T'wenty-nine Palms (‘omp
KQRX Yueaipa C‘omp
ANGK Box Spgs, Mt Comp
8XBT Calistosa Mtr
KGSC L.a Mesan Mtr
KGMI Madera Comp
KAIV Perris Mtr
KBZ( Redding R¥pe
RSpe
KALJ sacramento Mtr
6NJG san Diego Mter
KBXR  Santa Rosa Thor
KFs( San Lais Oblspo RSpe
RSpe
KRDS Visalla Comp
CONNECTICUT
WsPQ Glastonbury Link
WSO Meriden Link
WROY  Sterling Temeco
WROZ  Stoors Temco
FLORIDA
Lake City Comp
Munson Comp
Panama ('ity Comp
M Port St Joe Comp
WAGL shamrock Comp
WRQO Valrico Comp
GEORGIA
WOGSE Hrunswick Comp
WEGK Townsend Comp
MARYLAND
WMBK  Avalon Link
WAMBU Brandywine Link
WMEQ  Burtonsville Link
WQWI Church Creek
WAMAY Cub Hil
WKWZ  (‘umberland
WKXD  Dans Rock
WMES  Great Mils
WAMDK  Hallofleld
WMSY tHgh Knob
WMCR  Hillmeade
WMBX  fong Hin
WMCL  laurel
WMBE  Madonna
WOEWEB  Nassawango
WOQWD  Sallsbury

\( ovney Forest

4 wyervilie
WM lSl) Welcome k
WMBJ Woodlawn Link 31340 3
MASSACHUSETTS
Licensed to Towns
WRKW Osterville Mtr 31340 1°M
WQWIL  Buzzards Bay Mtr 31340 I°M

FM axp TeLEvVIsION



The new Model
$4 meets all FCC
requirements
for the emer-
gency services.
AC-DC operation

= 2554
i i ///f .
'/,— @ N_“\:\ iﬂwé O////,/,,f !
- - %,

/o

Jhe 9deal Frequency

Meter for Checking

BROADCAST RELAY TRANSMITTERS

Before you send out a remote pickup relay transmitter,
it should be checked with a BROWNING precision
Frequency Meter. Relay transmitters are subject to drift
while stored away between jobs. On location, they

take o beating from exposure and rough handling.

Relay channels are narrow ond crowded. To protect
remote pickups from adjacent-channel interference,
frequency must be maintained within FCC limits. Broad-
cast engineers have always liked tc use BROWNING

Frequency Meters because they are quick and easy

to operate. The Model $4, a completely new, postwar
design, offers many odded features of speed and

accuracy for checking AM and FM equipment.

BROWNING Frequency Meters are calibrated for 1 to
5 different frequencies at any points between 1.5 to
120 mc., according to your requirements. Operating on
both AC and DC, they meet FCC limits of plus-or-minus
.0025% accurccey.

For information on prices and deliveries, write:

BROWNING LABORATORIES, Inc.

WINCHESTER +
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FORESTRY SYSTEMS, continved

WDNN

Licensed to Commonwealth of

WRBAR
WRNMIL
WQYw

WwWiio
WRNRB

wWQwJ

w Q\ R
WsVG
WRKQ
wWQYyv
WQYX
WRQY
wWOYu
WOMG
WQYA
WBKX
WRKP
wWQYQ
WeAS
1]

WQYS
WRGE

WRKV
wWQwi
WRBRD

WDAY
WswB

WDAQ
WSWK

WRRC
WDHsO

WHBXA
WBHX
WRKZ
W

WARC
wWhap

WPMZ
WKJIY

WKR}

W
WRHU

WQVL
wQvT
wWQvVJ
WOVW
wWQvo
WOQVK
WQVA

wWQVD
WQVH

WLSE
WILSK
KQSD
KRDP
KQIQ

WRXNYV
WRNX'T
WIRT
WIAB

Dennis
Duxbury
North Iaston
Falmouth
Mlddieboro
Plymouth
Wareham

Mir 31340 170
AItr 31340 FM
RCA 31340 AM
Altr 40 FM
GE 31340 1°M
Link 31340 M
GE 31340 1M

Massachusetts

Andover Hitr 31340 AM
Comp 31340 AM
Barnstable Comp 35940 3!0040 AN
Link 31340 FM
Billerica Comp H..H() AM
Boston Comp 3
Link
Bourne Comp
Link
Brintleld Comp
Burlington Comp
Carlisle Comp 31340 AM
Carver Link 31340 M
Comp A
buxbury Comp
Fall River Comp
Link
Falmouth Comp 35940
Link
Harv 35940
Foxboro Comp
Hanson Comp
Link
Iiarvard C‘omp
Harwlieh Comp {5‘)4() AM
Link 31340 FM
Haverhill Hftr 31340 AM
Afendon Comp 340 AM
Middleboro Comp 140 AM
Link 1340 FM
Monument Beuach Hftr 35040 AM
North Reacding GE 31340 AM
Osterville Hary HO AM
Oxtord Comp 340 AM
Petershun Comp 340 AM
Plymouth Comp 35940 39940 AN
Link 1340 FM
Comp D40 AM
Princeton Comp 340 AM
Sharon Comp H'N() AM
Sterling C‘omp B
Stoughton Comp 8
Stow Comp 35040
Warsham Comp
Westboro Comp
MICHIG AN
Atlanta RCA 30040 45740 AN
3 )'H() 30420 .N‘M() AM
Baldwin 35740 AM
Baraga 30040 3574

Boyne ity
Crystal Falls

Escanaba
Ewen

Gladwin
Marquette
Mio

Newherry
Roscommon

Sit. Ste. Marie

39420 3!

35740 AN
30940 35740 AM
39420 39940 ANM
3H740 AM
30940 35740 AM
39420 39940 AM
30940 35740 AM
30420 30940 AN
30040 35740 AM
39420 N‘H() AM
30040
39420

30040
39420

Traverse City A 30940 35740 AM
AH040 39420 .W'Hl) ANM

MISSISSIPPI
DeKalb Mtr 39420 M

NEW HAMPSHIRE

oneord Mtr 39420 AN
Frankiin NMtr 39420 AM
Loudon Comp 39420 AM
Manchester Mtr 30420 AM
Northwood Comp 39420 AM
Wolfehoro Comp 39420 AM
NEW JERSEY
Bass River Comp 39740 AM
RBatsto Comp 39420
Beaufort Comp
Relle Plain Comp
Blue Anchor Comp
Budd Lake Comp
Butler Comp
Cattish Comp
Coyle I'ield Comp
C'ulver Lake Comp
Farmingdale Comp
Lakehurst Comp 'l‘h 10 AM
Lebanon sSt. Fst, Comp A5740 AN
AMcKeetown Comp 3904
\la.rtlnwllle Comp
39420
May's Landing Comp
Miliviie Comp
Milton Comp
Mizpah Comp
Retreat Comp
‘Toms River Comp
‘I'renton Comp 39420
Union Hil C‘omp
Windbheam Comp

NORTH CAROLINA

Hertford Us 2236 AM
South Mills s S 2236 AM
OREGON

Dallas Comp 2236 30940 AM
31 31940 AM
Medford 30940 AM
31940 AM
Salem »n 30940 AM
31340 31940 AM

PENNSYLVANIA
Cleartield RCA 35940 AM
Emporium RC 30940 AN
Harrisburg RCA 30940 AM
RCA 35740 AN

8XVE
SX VI

aXUT
SXVL

WROE
WREKM
WROF
IXPT

WRAMQ
WIYA
SXUN

WRIA
WRIB

WAWR

KAKFQ

KBWpP
KEBWR
KBWO

KHJF
KBWK

WETN
WETV

KGAMD

Kellogig Mtn. Y 30940 31580 AM

Fire er 31940 35740 35940 AM
40 39940 37460 39420 39740 AM
Knobs Fire Tower CA 940 31940 AN
37460 AM
39940 AM
31340 AM
35740 AM
39420 AM
39940 AN
31: AM

Lee Iire Tower

Loop Fire Tower

Milroy
Miminburg
Petersburg
Peters Mtn,

30
31940 AM

30940

33040 37460 AM
39420 WMO AM
Renova 37460 AM
Seranton 30940 AM

Shaffers Path

Iire Tower 31580 37460 AN
Stroudsbhurg 31040 AN
Wilhamsport 30940 AN

RHODE ISLAND
Scltuate USES 8
35940

SOUTH DAKOTA

Hermosa GhH 35940 FM
TEXAS
Cushing Comp
Hyatt Comp
Jeflerson Comp
Lufkin Comp
Newton Comp
VIRGINIA
IDeep (‘reek UISES 2236 AM
Suffolk UsEs 2236 AN
WASHINGTON
Olympia stne 2212 2236 AM

4AM

SPECIAL EMERGENCY SYSTEMS

NOTE:

stations with the operating companies.

The FCCO listings of stations o not identify the

1{owever, 1lstings

by call letters and loeations will be supplied on request.

Birmingham

Montgomery

Little Rock

CGirass Vall

Long Beach

Los Angeles

Modesto
Oakland
Riverside

Robbins
Sacrament

San Diego

San Frane

ALABAMA

Birmingham Gas Co,
1918 1st Ave. N.
South, \'aturul;(.u.x( 0.

D
Bainbridge \t

5N.

ARKANSAS

City of Little Rock
City Hall

CALIFORNIA

ey Nevada Irrigation ist.

City of Long Beaeh
City Hall

Dept. of Water & Power
Box 240, Arcade Annex

iflood (¢ ‘ontrol District
751 8. Figueroa St,

L. A. Rallway Corp.
1060 S, Broadway

Paeific Lighting (‘orp,
810 S, Flower St

Shertfr” 8 Dept.

Rm. 220, Hall of Justice
sdlson C'o., Ltd.
oth St
8, f. ‘o
.‘%l(l l’luwel‘

b { uuntleq Gas o of Calil,
Xl() Flower St.
huperlor Ofl Co,
4930 Fdison Bldg.
Modesto Irrigation Dist,
823 Fleventh St.
Key System
1106 Broadway
Calit. Flec. Power Co.
3771 8th St
Reclamation Dist. 1500
m Dept. Pub. Wks., Div. H'ways
W Bldg., 12th & N Sts,
san Diego Klee. Ry. Co.
206 Unlon Bldg,
San Diego Gas & Elec. Co,
861 6th Ave,
Ambrose Gherinl
410 Mills Bldg.
Haviside Co.
40 Spear St.
Pacific Gas & Elec, Co.
245 Market St,
Paclfic Tel. & Tel, Co.
HU New \lmm.umery
. Calif, Tel.
HU New \lnnh..mnery St
southern Pacttic €
65 NMarket St.

isco

Hanta Cruz Const Countles Gas & Elee, Co,

22 Pacific Ave.
COLORADO

Denver .\lmmu\ln States Tel. & Tel. (o,
Box 460

Mountrose Unmnmulu..re \nlle) Water Assoc.
601 N. Park Ave,
CONNECTICUT

Hartford Hartford Llec. Light Co.
266 P

New Haven S, New 15 m.lnml Tel. Co,
227 Church St.

United [Huminating Co.

80 Temple St.

Waterbury Conn, Light & Power Co,

250 Frelght st,

Wilmington

DELAWARE

Del, Power & Light Co.
600 Market St

DISTRICT OF COLUMBIA

Washington

Jacksonvllle
Miami
St. Petersburg

Tallabassee

Atlanta

Fargo
Homerville

Chieago

Petersburg

Springtield

Fort Wayne
Goxhen

Indianapolis

Marion
South Bend

Bles NMoines

Jefterson

Independence

Wichita

Louisville

New Orleans

New Orleans

Baltimore

Boston

Brockton
Holyoke
Springtield

Worcester

betrolt

Portland

Alnneapolis

Capital ‘I'ransit Co.
36th & M St NW

Chesapenke & l’umnmc Tel. Co.
725 13th St

Potomac Klectric l’uwer( .
10th & E Sts. NW

W. M. & A Moator Lines. kne.
1510 Southern Ave.. SE

FLORIDA

City of Jacksonville
1040 Laura St,
l~lurldn Power A Light Co,
I 2nd Ave,
City nl St. Petersburg
City Hall
Bd. 1-'ur(:~'try & Parks
13ox 1200

GEORGIA

S, Bell Tel, & Tel. Co.

67 kdegewood Ave., SE
Superlor Pine Prods. Co.
Cons. Timber Prot. Org'n

ILLINOIS

'Illc.u.'o Surface Lines
231 8.1 Lasalle St
[ ummunweﬂlth Edison Co.
2 W. Adams
lll RBell T'el. Co.
2 W, Washlngton St,
Nat. Gas Pipeline Co. of Amer.
20 N. Wacker Dr.
Texoma Nat. Gas Co,
200 N. Wacker Dr.
Menard Klec. Codp.
122 8. 6th St
Dept. Pub. Works & Bldgs,
6] Hangamon Ave.

INDIANA

Indlana Service Corp,
116 K. Wayne St,
Northern Ind. Pub, Serv, C'o.
220 8. Main St
Imnanu Bell Tel. o,
240

Meridian
lndlnnupnlls Power & Light (o,
17 N. Meridian st
Pub. Service (‘0. of Inil.,
110 N. Hlinois St.
Indiana Gen. Serivee C'o.
Indiana & Michlgan Elec, Co,
220 W, Colfax Ave.

IOWA

lowa Power & Light Co.
312 Sixth Ave.

Ine.

Jefferson Ielenlmne Co.
105 W. Harrlson

KANSAS
Union Gax System, inc.

122 W. NMyrtle
Kansas Gas & Elee. Co.

HNO . Central

KENTUCKY

,nulsvllle Gas & Flee. Clo.
31 . Chestnut

LOUISIANA

Louislana Power & Light Co,
142 Delaronde st.

Public Service, Ine,
317 Baronne St,

MARYLAND

Ches. & Pot, T'el. Co. of Balt, City
108 k. Lexington
Cons, Gas, Eleetrie, Light & Power Co,
of Baftimore
39 W. Lexington St.

MASSACHUSETTS

Boston Cons, Gas Co,
100 Arlington st

Roston kdison o,
182 Tremont St,

Boston Elevated Ry. (o,
31 St. James Ave,

New hnulund l'ower( ‘0.
441 Stuart 8

New Engiand lel & Tel. Co.
50 Ollver St,

Broekton MHsun Co.
36 Main S

Ilolyoke W uter Power Co,
1 Canal S

Western \hl.ss klectric Co,
73 State St

Worcester St. Ry, Co,
107 Malin St

MICHIGAN

Detroit Kdison Co,
2000 2nd Ave.
Dept. of Street Rallways
11200 Shoemaker Ave.
Alichigan Bell "Telephone (o,
365 Cass Ave.
Tri-Co. Electrie Codp.
130x 1838

MINNESOTA

Minneapolis Gas & Light Co,
39 Marquette Ave.
Northern States Power Co,
15 8. Fifth St
Rainy River Improvement Co,
500 Baker Arcade Bldg.

FM axp TeLevisioON



Looms Large on the

CERAMIC Firmament

Your search for a “hard-as-diamond” versatile
material ends when you discover the myriad pos-
sibilities of Steatite.

Let us tell you more about STEATITE . . . a ma-
terial that may solve your production problems.

Ceramic Trimmers

Division of GLOBE-UNION INC., Milwaukee Bulletin 695

Variable Resistors L X
PRODUCERS OF Bulletin 697 Tubular Ceramic Selector Switches
Capacitors

Bulletin 722

Ceramic High Voltage Capacitors Bulletins 630 and 586
Bulletin 814
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SPECIAL EMERGENCY SYSTEMS
continued

MISSOURI

Panhandle Fast. Pipe Line (‘o
1221 Baltimore Ave.
Cansas City Pub. Serviee 'o,
Delaware St.
Kansas City Power & Light (o,
IJJU Baltimore st,
st J(N‘ph Rallway, Light, Heat & Power

Kansas City

St Joseph

5 l) I-mncl\ st

souis Pub. Serv, (o,
US6Y Park Ave.

Routhwestern el T'el. (o
1010 Pine St

St Londs

1 nlou l('('lrlc Ca.of Mo,
L 12th Sty
MONTANA

Butte Montana Power Cao,
H IS Broadway
NEBRASKA
Omzatha nrllmoﬂtorn I!ell Tel. Co.
118 & 1oth
NEW JERSEY

Atlantie City Atlantie City Electric Co.

1601 Puacifie Ave.
NEW YORK

Binghamton Home Gas Co,
267 Court St
Buflalo Buffalo Niagara Elee. Corp

535 Washington St
leNun of Water
M Clty Hall
uu(‘on\ Boro Gas « Llee. Co
1610 Far Rockaway Bivd.
Amer. Legion, Ira Lou Spring Post No.
149, limerk. Unit
I Fenton Place
Long Nund Lh:lnlm: oo
Amer. Tel, & T'el. Co. (1.1, Dept
32 Sixth Au'
Bd, of I'ransportation
0 Hudson St
Cons. Edison Co. of N Y
4 Irving Place
New York Iclonlmm- o,
140 West =
Western 1” nlnn T'elegraph o,
60 Hudson =t.
New York & Queens Illee. Light & Power
‘o,

Far Rockaway

Jamestown

Mineola
New York

f
Lomz Esland Clty

Central N. Y. Power Corp,
B0 Krie Blvd, W

OHIO

Sy TFaeuse

AKron Ohio Fdison Co,
47 Main St.
Alltance Ohio_Pub, Service Co.

247 1 Maln 8t

Canton
Cineinnati

Cleveland

Columbus
Payton

Bt Clabesville
Toledo

¥ Dept.
4 Toledo Fdison Co.

Ohio Power Co
616 2nd St Sk
Cineinnati St. Rallway Co
1)

e Term. Blde., 4th & Walnut
Division of ‘I'ransportation
1404 15, Yth st

Uhln Bell ‘Telephone ‘o
750 Huron Rd.

Columbus & Shuthern Ohlo Eleetrie o,
=19

k
l).lylon I'owor .\ Light Co,

Bolnmnt I (‘ill‘li'( vip.. Ine.
Publie Serv., v, of Water

es Edison Bldg.

OKlahoma City

Tulsa

Medtord

Portiand

Allentown

Johnstown

Parkers Landing ¢ cmml l lectric Conp.,

Philadelphia

Pittsburgh

Guayama

san Juan

Pawtucket

Chattanoog:

Memphis

OKLAHOMA

Ukl.llmmu Gas & Fleetrie Co,
N. ll‘ll’\(‘)
I'uhll(‘ Service (o, of OKla
600 3, Main St
Standolind Pipe line Co
PO Box 591

OREGON

California Oregon Power Co
216 W, NMain St

Northwestern Eleetrie Cn
20 BW Rixth Ave,

Portland Gas & Coke (o,
920 =W Sixth Ave,

Portland Gen. Eleetric Co.
621 SW Alder St

PENNSYLVANIA

Peuna, Power & Light o
901 Hamilton st

Pennsylvanta klectrie (‘o.

In¢

l‘hllmlclphm Eleetric (o
1000 Chestnut St
Hl'll"

1835 Arch
Philadelphia T
1404 Locust s
l)uquesnc Light (‘o
435 6th Ave.
Peoples Natural Gas Co
a . Penn W ¥
Plttsburgh Railw ay o,
135 Sixth Ave.

PUERTO RICO

l)vm of the Interior
Utilization of Water Resources
P. R. Water Res. Auth.

RHODE ISLAND

ltlu(‘k\tmn- “alley Gas & Elec,
3 Hight St

TENNESSEE

Fleetrie Power Board

¢ Cherry Sts.
& Water Div
adison Ave.

Beaumont

Carpus Christl
FFort Waorth
Granbury
Houston
Mercedes

san Antonio

Seymour

Salt lake City

Alexandria
Arlington

Richmond

Roanoke

Liverett

Seattle

Spokane

Charleston

Wheeling

Appleton
Marshiield

Milwaukee

Roek Springs

TEXAS

City Water Dept.

Walnut & Mulberry Sts,
Gulf States Utilities (o,
Central Power & Light (o

120 N. Chaparral St
Texas l":l_ectrlc Kerviee (‘o

3ox U7

Brazos Riv, Trans, Elee. Coip
Box 201

Houston Light & Power Co,
1016 Walker Ave.

Magic Valley Flee. Coiip.,
109 N. Ohio

« It) l'ul)ll(' Service Board
201 N. St Mary's

San Antonio Transit Co.
310 3. St Mary's
3-K Flectrie (‘oop.,

UTAH

Telegram Publishing o,
137143 3. Main

Inc.

Inc.

VIRGINIA
Bareroft & W ash. l rans, (‘o

600 \' Rn)al B
Wash, & Md. ( foach Co,

07 .\ Rundulph =t

« llc\ ipeake & Potomac el Co, of Vir-
einia
TIH k. Grace
Appal hian Flec. Power Co

129 k. Campbell Ave

WASHINGTON

City Water Dept.
3102 Cedar St.

Clty of Seattle
1015 Third Ave

Puget Sound Power & Llght 0
RGO Stuart Bldyg,

Washington Water Pawer ('o,
825 Trent Ave

WEST VIRGINIA
( I|e~mcukc & Potomac Tele., Co «f W

816 l,ee St
\\'hvellng Electrie (o,
31 Nixteenth st.

WISCONSIN

Wiseonsin \ll('hlL m Power Co
137 W, Mill
Ilectric & Wa ner Dept.
City Tlall Bldye.
Wisconsin Eleetrie Power o,
213 W, Michigan St
w Ii( nlNu Gas & Ilectrie Co
231 W Michlvan =t
W l\(-on\ln Telephone o
. Broadway

WYOMING

\lnum-lln Fuel Supply
615 Cann. Ave

o
VOLT @ ML L eme TR

NEW ENGINEERING * NEW DESIGN * NEW RANGES

50 RANGES

Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms

per volt.

MODEL 2405
Volte-Ohm-Milliammeter

25,000 OHMS PER VOLT N.€C.

tractive tan

SPECIFICATIONS

NEW “SQUARE LINE’ metal case, at-
‘‘hammered’’ baked-on

enamel, brown trim.

PLUG-IN RECTIFIER

-replacement

in case of overloading is as simple as
changing radio tube.

READABILITY
of all Volt-Ohm-Milliameter scales
—5.6 inches long at top arc.

- RED*DOT LIFETIME GUARANTEE
on 6" instrument protects against

-the most readable

defects in workmanship and material.

5 A.C. 0-10-50-250-500-1000 at 1000 ohms

per volt.
Current: 4 A.C. 0-.5-1-5-10 amp.

6 D.C. 0-50 microamperes — 0-1-10-50-250

milliamperes—0-10 amperes.

4 Resistance 0-4000-40,000 ohms—4-40 megohms.
-10 to +15, +29, +43, +49, +55
in series with A.C.

6 Decibel
Output Condenser

ranges.

Model 2400 is similar but has D.C.

volts

Ranges at 5000 ohms per rolt.
Write for complete description

62

volt

BLUFFTON

Triplett

ELECTRICAL INSTRUMENT (0.

OHIO.
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THESE "™c| REPRESENTATIVES

FZ@EB&QEN@E‘

We invite you to call on them and their long experience
for assistance in solving any problems having to do with

the transformer field. Because of the long experience of
these men . . . the invaluable knowledge they have accu-
mulated . . . their demonstrated integrity and sincerity, our
sales and production policies will be coordinated with the
advice and suggestions they bring from their field contacts.

JACK BEEBE

General Sales Mcnoger

Jack Cota
5 lvy Street Bldg.
Atlanta 3, Georgia

Joe Muniot
Southern Sellers .. 918 Union Street
New Orleans, La.

Fred B. Hill
256 First Avenue, N,
Minreapoiis, Minn,

o
G. G. Willison

West Buildirg .. Houston, Texcs

S. K. MacDonald
1531 Spruce Street
®hiladelphio 2, Pa.

Huvelman
Instrument Sales
325 W. Huron St.

Pr——

. a as
— Norman W. Kathrinus J. J. Perlmuth
1218 Olive Street 742 Maoole Avenue
St. Louis 3, Mo. Los Angeles 15, Cclif.
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A

Compnession Molded
PLASTIC

PRODUCTS

% Here at Rogan, you are invited to avail

yourselves of our complete knowledge and long

experience in all phases of plastic molding.
Our staff of trained experts will be glad to

assist you with your plastic problems, no f e
!
matter how involved or comprehensive. |

In addition to compression molding, we also
offer an exclusive "deep relief” branding

TR W)

!
process that goes a long way toward reduc- i
ing the cost of plastics that must bear mark- I

i

ings, lettering or other descriptive matter.

ok
%
S g e e F LW Ly

Write for facts on this lower cost, combina-

tion service today.

ROGAN BROS.

Compression Molders and Branders of Plastics
2000 5. MICHIGAN AVENUE - CHICAGO 16, ILLINOIS

b

FILTER CONDENSER BARGAINS!

Thousands of rugged, oil-filled, oil-impreg s at ridicy-
lously low prices. Write for list! New Time Payment Plan if desired.

BIG NEW CATALOG! 8y mailing vs your name and address, you
will be among the first 1o get a copy of our own big new catalog, plus
latest announcements of new and bargain [ and equip
Write today! Address Dept. F of nearest Newark branch.

cw'tacp

Newark 222277 Gompany

23 W. Madison St.

NSNTW. A5 SL ¥ rw vt CICAGD §
NEW YORK 19

FREE TO YOU

COLOR CODE AND
OHMS LAW CALCULATOR

A great convenience. Easy to
work. Solves many problems.
Attach coupon toyour letterhead
Free to radio men, engineers, etc.

BURSTEIN-APPLEBEE COMPANY {

1012 McGee, Kansas City 6, Mo |

Send me FREE Color Code and Ohms Law Calculator |

BURSTEIN- along with latest catalog |
APPLEBEE WKL |
COMPANY STATE CONNECTION IN INDUSTRY I
1012 McGee St. NAME |
Kansas City 6, Mo. ADDRESS I
Mail Coupon Now TOWN STATE |

64

April 1st

Closing date for advertising
in the first edition of the

FM RADIO
HANDBOOK

A limited number of advertising pages will be carried in the
FM RADIO HANDBOOK. Far-above average results will be
obtained by manufacturers of high-quality broadcast trans-
mitters and receivers, communications equipment, amplifiers
and speakers, test and measuring instruments, components,
and high-frequency insulating materials.

With all AM services limited by lack of frequencies, the great
postwar expansion in both broadcasting and communications
lies in the FM field.

Moreover, the high standards set by the FCC for FM broad-
cast performance calls for equipment, components, and
measuring instruments of the highest quality. This is equally
true of FM emergency and communication services, where a
premium is set on dependability.

For five years, engineers, executives, designers, operators,
servicemen and buyers have asked us to publish a complete
handbook on FM broadcast transmitters, home receivers,
communications equipment, antennas, and related reference
data.

Now, such a volume, the FM RADIO HANDBOOXK, is in its
final stage of publication. Planned to set a new standard of
format for reference handbooks, it will contain over 200
large pages, 8Y2 by 11V4 ins,, elaborately illustrated and
handsomely printed.

Advertising space available in full-page units 7 by 10 ins.,
at the following rates:

1 Page $200 4-Page Section $720
2 Facing Pages $380 Red, extra per page $50
NOTE: The sale of 10,000 copies is guaranteed, with a

bonus of 5,000 additional copies without extra charge to
advertisers,

Sale of the HANDBOOK will be promoted by the largest
advertising campaign ever used for any radio book, with
full-page space in engineering and trade papers in all fields
concerned with FM broadcasting, home receivers, and
communications.

PLEASE MAKE YOUR SPACE RESERVATION
WITHOUT DELAY. FORMS CLOSE APRIL 1st

FM AND TELEVISION

511 Fifth Avenue . New York 17, N. Y.

FM axn TrLevisioN
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OUTSTANDING
RCA POWER TUBES

,)for service above 100 Mc ,/7

Ideally suited to compact transmitter designs for emergency,
aeronautical, and other upper-frequency applications

TWIN EEAM-POWER TYPES: The RCA 815,
829-B and 832-A push-pull beam-
power tubes offer unusual compact-
ness, combining high-power senst-
tivity with low plate-voltage require-
ments. Neutralization is seldom
necessary.

SINGLE BEAM-POWER TYPES: The new
RCA 2E24 is a quick-heating type
for emergency stand-by service. Its
sturdy coated-type filament reaches
operating temperature in less than
two seconds. The new RCA 2E26
is a slow-heating tvpe particularly
adaptable to FM transmitter designs.
POWER TRIODES: The RCA 826 and
8025-Atriodes can be operated with
unusual plate efficiency at frequen-
cies as high as 250 and 500 Mc, re-
spectively. Both tubes have a double-
helical, center-tapped filament to
minimize the effect of filament-lead

=

i S

induczance. The 8025-A has double
grid and plate connections that can
be paralleled to reduce lead induct-
ance. The rew RCA-6C24 high-
power triode employs forced-air
cooling. Its relatively small size,
center-tapped filament, and low in-
ter-electrade capacitances account
for its exceptional high-frequency
performance.

RCA tube applicatian engineers are
ready to consult with you on any de-
sign problems you may have involv-
ing these or other RCA Flectron
Tubes. If vou wish their services, or
additional technical data on these
tube types, write to RCA, Commer-
cial Engineering Department, Sec-
tion D-13B, Harrison, N. J.

/)

COMPARATIVE TECHNICAL DATA
(Plate-Madulated Class C Telephony)

Plate | List
Volts |Price
ICAS
2624 |"A5| 0.2 | 125 [s00 ®3.50
2626 ['AS | 0.2 | 125 |s00 |3.20
6c2a (€S 750 | 160 Rsoo 45.00
o00 ° °
ICAS
215 €AS| 0.2 | 125 |a400 | 4.50
826 |S% | 6.5 | 250 [s00 [12.00
ccs
329-8 |55 | 1.0 | 200 |425 fi7.00
ccs
832.a |°* | 0.2 | 200 |[425 [13.00
3025-A lggs 1.5 | 500 | 800 [11.00

The Fountainhead of Modern Tube Development is RCA

TUBE DIVISION

RADIO CORPORATION of AMERICA

HARRISON, N. J.

February 1940——formerly FM Ravio ELEcTRONICS
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Federalsh¥
TUBE-MAKING @ %cussec/ o

FM

NEW HIGH-PERFORMANCE TUBES
FOR FM TRANSMITTERS

Federal's notable achievements over
the years in the development of high-

power tubes to operate cfficiently in
the upper portions of the vadio ~pec-
trum . .. now is reflected in the design
and production of new power tubes
for X application.

Fmploved in the power amplifier
stages of I transmitters .« . . these
air-cooled. high efficieney vacuum
tubes assure Tong life. dependable per-

formanee and -table operation.

tn focusing its vast tube-making expe-
vience on FM ... Federal adheres 1o
all the eminent standard- it e-tab-
Hshed and has maintained  during
movre than three decades of contribu-
tion 10 the arl.

For the finest in FM tubes . . . specily
Federal . . because “Federal alwayvs
has made better tubes.”
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When You Select

Electronic Components

In one great line, Amphenol offers
almost endless variety of Connectors,
Cables, Sockets and many other essential

parts for electric circuits, radio, communi-
calions and electronic controls for industry.

All are engineered to the highest perform-
ance standards. Amphenol components are

produced and tested to give the most efficient,
dependable service under all conditions. Detailed
technical information is ready and will be sent
lo you on request. Ask for Condensed Catalog
No. 72.

AMERICAN PHENOLIC CORPORATION

Chicago 50, Illinois + In Canada . Amphenol Limited . Toronto

U.H.F. Cables and Connectors - Conduit - Fittings
Connectors (A-N, U.H.F., British} - Cable Assem-
blies - RadioParts - Antennas - Plastics fer Industry
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Look what you gain

ew idea

with this basically n

{
in LLLL circuits

0SC TUBES

These new ideas in FM circuits designed by
Westinghouse bring you important advantages
never before available in FM transmitters.

Modulation, for example, is a simple, straight-
forward diode type . . .
phonic, no-trick tubes (see drawing above). The
effective resistance of the tubes is a function of
plate current in the modulator-control tube.

Thus, the master oscillator tank circuit is fre-
quency-modulated due to resistance variation
in response to audio signals applied to modulator-
control input circuit. And the frequency-modu-
lated master oscillator operates at only 1/9th the

noncritical, non-micro-

F.C.C. assigned center-frequency.

There are other important benefits in the new
Westinghouse design. Frequency is held without
using critically-tuned elements or moving parts
and nowhere does frequency stability depend
upon a tuned circuit.

\RC

N )
“ c
L :

PLANTS IN 25 CITIES . ., OFFICES EVERYWHERE

These new improvements are born of intensive
wartime radar experience and actual cperaticn cf

five FM stations . . . a background unmatched
by any other transmitter manufacturer. Ask your
nearest Westinghouse office today to give you all
the facts, and look at Westinghouse before you
buy! Westinghouse Electric Corporation, P. O.

Box 868, Pittsbugh 30, Pa. J-08158

Westinghouse E4ziis a7 VoA

FMW axp TELEVISION



A Bright Spot in the Television Picture

Now ready at National Union is a group of
new cathode-ray tubes capable of picture re-
production superior to anything television
has yet offered. Here are tubes whose ultra fine
grain screens* catch the most subtle grada-
tions of light and shadow. Pictures are far
more detailed, clearer, more brilliant. When
enlarged by projection, they hold their dis-
tinct, high-definition quality and depth of tone.
Here, too, ion burn, as a major television
problem, is a thing of the past!

National Union enters the “Age of Tele-
vision,” ideally equipped to supply high-grade
C-R Tubes at mass market prices. Here, is a

large modern plart . . . an ultra-efficient pro-

NATIONAL UNION RADIO CORPORATION

duction line . . . equipment designed for the
most advanced manufacturing techniques . . .
the highest standards of quality control . . .
skilled workers . . . able engineers. All backed
by one of this Industry’s most extensive and
fruitful Electronic Tube Research programs
—assurance that N. U. will contribute its full

share to future C-R Tube progress.

*So fine is the texture of the special florescent
material developed by National Union Research
Laboratories, it is calculated that a 10-inch pic-
ture on the screen of a National Union cathode-

ray tube is reproduced on 10 billion crystals!

NEWARK

February 1946—formerly FIM Rapio ELECTRONICS
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FM-50X EQUIPPED WITH HYTRON INSTANT - HEATING TUBES

d
flaments of the Hytron 2E25, HY69, an

atory.
conservation of battery power mand y

HY1269.

i ipment.
in police marine, Of other mobile equip
b

the beam tetrode’s versatility.

spares complement to only two types.

ADVANTAGES

op cap, and rugged construction.

BATTE

horiated tungsten

ZERO STAND-BY CURRENT T 60

icati f all potemials.

- <multaneous application © 2

Pefff“t S;:\lrl\d-by, no precious ﬁlament cu.r;inthe

gl:::\g from the battery. Especially r:;éters, ©
12:rger tube complements of FM trans

¢, of
MORE OUTPUT—-GREATER RANGE inyc:SSL;;)y
the current required for cathf)de ty;;ess, 115—1 r\x;()g 2y
to operate the instant‘-)h{eat\r)\g é}i,en,in ‘ “’,obne
See table beiow. . o e
M transrfxitter, 100 watts outp\‘xt is pra(;t(l)iatput
? agine the advantages of such increase
m

i 25,
SPARES PROBLEM SIMPLIFIED IdSler::i:; >
ke full a
HY69, and HY1269, you take L e for
i __AF and
hole transmitter .
exam{i‘}s\,/lca:)r; pF(‘);\N/Er aIfW more outqu is regulrtgé
II?IF\‘(_;)-Q'S or HY1269's in push-pull still confine

OVER CATHODE TYPES 2}(1?;,
2E25, HY09, and HY1269 cosF mlcilret -
o t‘ es. But they are worth 1t. '01 v
e y:sier on the battery, and. permit arf .
o A :)ut they are designed, built, and tes .:‘
o itting. Some advantages are:.cenT:enti
o transmt‘ ote.ntial at 6.0 volts, r.f . shl‘eldmlg -
Of' m‘amen tge necessity for neutralization, ovtzo
<13:)15:“ri‘ra;l;::ilation throughout, plate connection

"DRAIN OF A CONVENTIONAL TRANSMITTER AND KAAR

M Conventianal 30 wont KAAR FM-50X - 50 wont

AMPERE HOURS: 0 10 20 30 40 50 460 70

BATTERY DRAIN

24 HOUR PERIOD

STANDBY DRAIN
24 HOUR PERIOD

55.2 AMPERE- HOURS

| | | | |
0.0 AMP HRS YET READY TO TALK INSTANTLY!

AVERAGE TOTAL

56.8 AMPERE HOURS
P 2 'z; AM!PERE; HO?RS |

This chart, prepared by Kaar Engineering Co., is based on typical metro

politan police use of 140 radiolelephone-equipped cars operating three

shifts in a city of 600,000 population.

The 24-hour survey included 904

messages originated by cars and 932 messages acknowledged by cars.

Transmissions averaged: 13 per car, 15 seconds in length, and 3 minutes 15
seconds transmitting time.

b

10

MAIN OFFICE:

ABBREVIATED DATA

HYTRON INSTANT-HEATING BEAM TETRODES
Characteristic

2E25 HY69  HYI269
Filament Potential (volts) 6.0 6.0 6/12
Filament Current (amps.) 0.8 1.6 3.2/1.6
Plate Potential (max. volts) 450 600 750
Plate Current (max. ma.) 75 100 120
Plate Dissipation tmax. watts) 15 30 30
Grid-to-Plate Capacitance
(mmfd.) 0.15 0.26 0.25
Maximum Seated Height
(inches) 35/8 51/4 51/4
Maximum Diameter (inches) 17/16 2 1/16 2 1/16
Class C Power Qutput (watts) 24 42 63

Class C Driving Power {watts) Less than one watt

OLDEST MANUFACTURER SPECIALIZING IN RADIO RECEIVING TUBES

SALEM, MASSACHUSETTS

FM axp TELEVISION
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# » Edited by Milton B. Sleeper »

FREE

with your subscription to FM
and TELEVISION Magazine

FM and TELEVISION Magazine is
the business journal of the post-war
radio industry. It is devoted exclu-
sively to the two principal fields of
radio progress, development, and
expansion.

Now in its 6th year of publication,
it has the well-desesved reputation of
being "The Complete and Authori-
tative Source of Information on Fre-
quency Modulation and Television.**

Articles on FM cover the business,
engineering, and operating aspects of
broadcasting and communications,
and the design, manufacture, and
merchandising of home receivers,
plus analysis of FCC actions.

Television articles cover current de-
velopments in equipment, installa-
tions, methods, and techniques
Space devoted to television is being
increased with the progress of the art.

Because of the tremendous post-
war radic expansion is concentrated
in these two fields. FM and TELE-
VISION is essential reading for every-
one connected witk this industry,
Subscribe NOW and get a FREE copy
of the FM Radio Handbook.

February 1946

Here is the first and only book on post-
war FM broadcasting, home receivers, and
communications. Edited by recognized
authorities and written by engineers who
are specialists in their respective fields, this
Standard Handbook of FM Radio is a com-
plete source of information for every en-
gineer, executive, merchandiser, and tech-
nician connected with the radio industry.
It is a large book, 834 by 115§ ins. hand-
somely printed and beautifully illus-
trated.

PARTIAL LIST OF CHAPTERS.

1. Background of Frequency Modulation.

2. FM THEORY: Explained by original
charts and diagrams, rather than math-
ematics.

3. FM BROADCASTING: All post-war prac-
tice, covering transmitters, studios. ST
links, antennas, satellites. measurements,
FCC standards, rules, and allocations.

4. FM COMMUNICATIONS-—-Municipal and
state police systems. latest transmitters and
receivers, rallroad installations, selective
calling systems. antennas and directive ar-
rays, relays, and FCC rules,

5. FM HOME RECEIVERS- -Post-war de-
signs, schematics. installation notes., an-
tennas, servicing, testing, alignment,

6. FM FOR AMATEURS—Design of trans-
mitters and receivers for amateur communi-
cations,

7. REFERENCE DATA —Allocations, propa-~
gation. antenna liability insurance. tubes,
and directories of consulting engineers and
attorneys, broadcast stations, emergency
stations, manufacturers.

Treatment of these subjects covers
theory, design, planning, installation, op-
eration, and maintenance of FM broad-
cast stations, home receivers, and com-
munications systems. Each subject is
treated fully, and detailed with special
drawings, large photographs.

formerly FA Rapio KLECTRONICS

The Most Important

RADIO BOOK
published in the

last 10 years —

The Standard
Handbook of

FM RADIO

for everyone engaged
in the Radio Industry

This very complete data is on post-war
designs and design practice, making the
FM Handbook up-to-the-minute in every
respect.

Broadcasters and communications ex-
perts who have seen advanced proofs de-
clare this the most practical, useful book
ever published for everyone in the radio
industry. GET YOUR COPY AT ONCE!

$4 00 T

binding

Order your FREE COPY NOW

I M and TELEVISION Magazine I

511 Fifth Avenue, New York 17, N. Y.

paper

edition $] b 50

bound

O new
] renewal

01 yr. $3.00

Enter my
N ] 3 ¥y18.86.00

subscription for
Add 81.00 per year foreign; 3¢ Canada: send me |
ABROLUTELY FREE a copy of

the new FM RADIO HANDBOOK paper bound l

Name . 35 |

City & Zone. . State 0066000 |

My official position is:. ..

Company

NOTE: H you want your KM RADIO HANDBOOK
in the lifetime library binding, add 82.30 to the sub-
seription prices above.

| Ntreet




SYLVANIA NEWS

CIRcUIT ENGINEERING EDITION
FEB. Published b_y SYLVANIA ELECTRIC PRODUCT INC., Emporium, Pa, 1946

NEW T-3 TUBE FILLS NEED FOR SMALLER
~ UNIT IN TINY BROADCAST RECEIVERS

Commercial Version of

l Proximity Fuze Tube
| Is Rugged, llas Long Life

Following Sylvania Electric's recent an-
1 nouncement about the sensationally small
vacuum tube—originally developed for the
now-famous proximity fuze transeeiver—

have come many inquiries concerning this
super-midget.

SET MAKERS ESPECIALLY INTERESTED

Since the commercial version of the “war-
baby” is being produced, many set manufac-
turers are extremely interested in its qualities
— with a view toward making radios about
the size of the average wallet or package of
cigarelles, miniature walkie-talkie sets and
other units.

This new tube, then, is being made in a
low-drain filament type and is able to oper-
ate at 1.25 volts. This takes advantage of a
new, small battery developed during the war

which, of course, is a further aid in the man-
’ ufacture of remarkably small radio sets.

WILL BE AVAILABLE FOR ALL TYPES

Future designs of this versatile tube can

be incorporated in radios ranging in size
' from tiny pocket sets up to deluxe receivers.

For any further details, or questions you may want answered
about this tiny, sturdy vacuum tube, do not hesitate to and exceptionally adaptable to operation at
write or call Sylvania Electric Products Inc., Emporium. Pa. | high frequencics.

It has a life of hundreds of hours, is rugged

SYLVANIA¥ ELECTRIC

Emporium, Pa.
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES: FLUORESCZNT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

12 FM anp TELEVISION



FM OVER RUGGED TERRAIN

(CONTINUVED FROM PAGE 31)

Seat Police Department. 3) Motor Patrol.
1) Attorney General's Office. 3) Fish and
Game Commission, 6) FBI. 7) Military
Intelligence. 8) publie utilities. Counties
are numbered on this map. too.

Therefore. if a car calls in. identifying
itself as 334, the dispatcher knows that
the car is in county 83, and is attached to
the Attorney General's Office.

In short. the efficiency and effectiveness
of this system, extending over Sonth
Dakota’s 77.000 square miles, give it the
speed and certainty of radio communica-
tion in any single metropolitan area.

REVIEWS OF NEW BOOKS

TeLEvIsION SivprLiFiEp, by Milton S,
Kiver. 375 pages, well illustrated, cloth
binding, 33, by 8'5 inches, Published by
D. Van Nostrand Company. Ine.. 250
Fourth Avenue, New York City. Price
$4.75.

The author has reviewed in simplified
form the basie theory of television with
particular emphasis on television reeeiv-
ers, He disensses in detail the various cir-
cenits such as RE amplifiers, HE oscilla-
tors. mixers, [F amplifiers. diode detee
tors, AGC cirenits, and video amplifiers.
In the chapters on cathode-ray tubes,
deflection systems, FM sound channels,
and synchronizing circuits, he bringsin the
relationship of receivers to the
mitters,

A basic introduetion to color television
is also presented with a review of the carly
systems developed, and ending with the
scanning system currently in use. The
final chapter discusses the servieing of
receivers and gives simplified diagrams of
common cireuits with a review of troubles
most commonly encountered.

The book should be particularly valu-
able to anyone wishing to review or learn
the basie fundamentals of television with
a minimum of theory and mathematies.

trans-

Rapto Test InstreUmesTs, by Rufus I
Turner. 219 pages, 182 illustrations. cloth,
915 by 6 ins. Published by Ziff-Davis Pub-
lishing Company, 330 Fifth Avenne, New
York 1. Price $4.50.

This is a book deseribing the construe
tion of varions homemade test instru-
ments, ranging from simple ohmmeters
and vacuum-tube voltmeters to signal
generators and frequency measuring in-
struments,

All the instruments have been con
structed by the author, and he gives as-
surance that they are adequate for the use
of those who prefer to build their own
cquipment. Even for those who choose to
rely on standard instruments, this hook is
mteresting, however, because it gives
much information on the why's and
wherefore’s of eircuits and designs,

February 1946

A dependabic sirect-reading instrnment for deter-

(QMETER R2oey:

(4

mining the Q or the ratio of reactance to resistance.

of coils. Used in design and production engineering

of Radio and Electronic equipment. Condensers

Determines effective
tnductance or
capacitatce

and other components readily measurahle.

\-m- %

DESIGNERS AND MANUFACTURERS OF THE
GENERATOR . . .

BOONTON ‘RADIO

BOONTON, N. J.

"Q" METER
BEAT FREQUENCY GENERATOR. ..

CEPCt e 7

QX-CHECKER . . . FREQUENCY MODULATED SIGNAL
AND OTHER DIRECT READING TEST INSTRUMENTS

7¢ood o Rear SW

Ml

EFLECTORS

AND R

Let Zenith help solve your Mirror and R

ORS

FOR TELEVISION,
ELECTRONIC, OFTICAL,
and SCIENTIFIC APPARATUS

Front or Rear Surface Mirrors and Re-
fiectcrs made to your specifications.
Closest optical and dimensional toler-
ances observed.

@ CXCEPTIONAL REFLECTIVITY

@ Will NOT TARNISH

@ OPAQUE OR SEMI-TRANSPARENT
@ HEAT RESISTANT

® PROMPT SERVICE

We invite your inquiries. Samples and
quotations will be submitted promptly.

efiector preblems!

ZLeNiTH OPTICAL LABORATORY

SPECIALISTS IN
VACUUM DEPOSITION

formerly FM Rapio-ELeEcTRONICS

\

= = s~

123 WEST 64th STREET
NEW YORK 23, N. Y.
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We ship at once— parts,
equipment, whatever you need!

This house began its career almost as
carly as Broadeasting itself! Today, 25
vears later. we're the world's largest radio
supply house! Standard Lines: National,
Hanmarlund, R.C. A, lHallicrafters, Bud,
Cardwell. Bliley, and all the others!

MC, SUPERSPEED SERVICE Orders

\;z shipped out same day received,
on most goods.

r ;‘0 ENGINEERING SERVICE If your

e engineering  problem  requires

* special equipment, we’ll make it

FREED IS

Latest bargain flyer
includes test instru- |
wents, record change-
ers,  commurication |
receivers, ham trans-
mitting tubes and a |
host of clectronic | §
itemsyou need tolay, | =~

::?L::;::‘o:r;[a/éyg//p /201/0

=T

{ '
-
o
ﬁ

the Famous

Hadio Wire
Television Inc.

NEW YORK 13 BOSTON 10 NEWARK 2

Cut out coupon, paste on penny post card, mail today

R.W.T. Dept. HB-6
100 AVENUE OF THE AMERICAS, NEW YORK 13

Gentlemen: Send rae FRLE copy of your Latest Bargain Flver
€ 30, packhed 1with recent electronic equipment and camponents.

NAME — —_
ADDRESS — -

CITY STATE
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SPOT NEWS NOTES

(CONTINUED FROM PAGE 32)
total dollar volume of home receivers
without FM exceeds the total dollar
volume of receivers with FM, Pollack will
pay $1.000 for the same purpose. RMA
figures for complete receivers, at manu-
facturers’ prices. are to be the basis of the
wager,

Television Terminology: At DuMont’s New
York Television Studio, those two doors

if you know what we mean — carry
the words “Alee Electron™ and **Tilhe
Vision,” respectively.

Selective Calling: Opens up a brand new field
for amateur experimentation, and gives a
new kick to the generally disregarded
activity of talking to those less than a few
hundred miles away. There are infinite
possibilities in local " exchanges™ con-
nected by “eentral station™ relays, This
would make a fascinating combination of
M and AM systems, and would give a
new purpose to YL's on the air!

RMA Forms Ham Section: .\nticipating a re-
vival of amateur radio activities which
should add fifty million dollars to parts
sales, RM.A has formed an Amateur Radio
Activities Section with W, J. Halligan of
Iallicrafters as chairman and Frank Iol-
strom of II. 1. Eby as vice chairman.
Sub-committee  chairmen  are:  Equip-
ment, W, AL Ready. National Company:
Parts, R. . Almy, Svlvania: Frequeney
and Power Regulations, George Gram-
mer., ARRL: Promotion. Walter Jablon,
Hammerlund: Amateur Radio in Foreign
Lands. Robert Adams, Nircon.

FCC Predicts: In 1947. there will he 200,000
two-way citizens” radio units in use,

By July 1947, over 11000 two-way
installations will be in use on buses, trucks.
ambulances, and taxicabs, for urban and
highway serviee.

And by that same date. 3300 installa-
tions will be operated by the railroads.

This represents nearly $15.000,000  of
FM cquipment business in fields which
did not exist before the war!

Radio Show Train: Prewar special train serv-
1ce to the Chicago Radio Parts Show is to
run again this spring. According to Perry
Saftler. 53 Park Place. New York, the
Radio Industry Special will leave Grand
Central Station at 4:15 p.m. on Sunday,
May 12th. arriving at Chicago at 9:01
Monday morning.

Dinner. midnight  supper.  breakfast,
liquid refreshments, smokes. and taxicabs
with police escort at Chicago will he con-
tributed by parts and set manufacturers,
Side arms must be checked with the por-
ter. Game committee will examine all dice
hrought aboard.

(CONCLUDED ON PAGE 76)

lomy and
Satistyiny
Sovi,

i

Ask any service man with years of radio set
repair experience and he’ll tell you most sets
‘““go bad” because of the failure of some insig-
nificant component. That’s why it’s important
to give more than ordinary consideration to the
selection of capacitors. Engineer a unit with
Hi-Q components and you have strengthened
every link in the chain of satisfying perform-
ance. Hi-Q ceramic capacitors areindividually
tested at every step of their manufacture.
They’ll stand up under the severest condi-
tions of temperature, humidity, vibration and
shock. Send for samples and complete data.

et

E === ===

CERAMIC CAPACITORS

CN type with parallel leads
CI type with axial leads

WIRE WOUND RESISTORS

Sizes and quantities available
promptly to required specifications.

AT AR AN W W0 L=

AN A b

CHOKE COlLS
Uniform in quality — rugged con-
struction tested for performance.

ELECTRICAL REACTANCE

CORPORATION
FRANKLINVILLE, N.Y.

FM axp TELEVISION
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Note to Advertisers: Ot the
seven technical magazines
represented among exhibi-
tors at the IRE New York
Winter Meeting, more en-
gineers subscribed to M
AND T'ELEVISION than to
all the other six combined
* % 'T'he Reason: /1 AND
TELEVISION serves the

postwar needs and inter-
ests of engineers engaged
In radio manutfacturing,
broadcasting, and commu-
nications % % % %

ry 1946 — formerly M Rapio-ErLrcTroNies
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SPECIFICATIONS:

CARRIER FREQUENCY RANGE: 84 to 108 megacycles—individually calibrated dial.
OUTPUT SYSTEM: 1 to 100,000 microvalts with negligible carrier leakage.
OUTPUT IMPEDANCE: Constant ot 17 ohms.

MODULATION: 400 cycle internal audia osciliator. Deviation directly calibrated in
two ranges: O to 30 kc. and O to 300 ke.

Con be modulated from external oudio source.
Audio fidelity is flat within two db from d.c. to 15,000 cycles.
Distortion is less than 1% at 75 ke. deviatian,

PRICE: $300.00 F.O.B. Boonton, New Jersey

MEASUREMENTS

BOONTON

PROMPT DELIVERY

CORPORATION

NEW JERSEY

SPOT NEWS NOTES
(CONTINUED FROM PAGE 74)

There will be accommodations for only
200, so make your reservations with Perry
Saftler at once. Hhs phone number is
Rector 2-5334,

Herbert C. Florance: Is new chief engineer of
Finch FM-facsimile station WGIHF, 10
E. 40th Street, New York City. Prior to
serviee as a warrant officer in the UL 8.
Navy. he was associated with NBC and
WNYC,

Television Allocations Hearings: The FCC will
conduet hearings for television stations in
cleven cities.

In New York, 18 applicants will make
bids for 4 channels still available. since
the remaining three have already been
allocated to NBC. DuMont, and CBS.

In Los Angeles, 13 applicants will vie
for the 7 channels assigned to that area.

Ten organizations will compete for 3 of
the 4 channels in Philadelphia. One chan-
nel has been assigned to Phileo.

In Detroit. 5 companies will seek assign-
ments to the s channels available, while in
San Francisco 7 applicants will bid for 6
channels.

Five applicants will apply for Pitts-
hurgh’s 4 channels: 6 for Cleveland’s 5
channels: 4+ for Baltimore’s 3 channels:
and 2 cach for 1 channel in Providence.
R. L., Harrisburg, Pa., and Lancaster, Pa.

Chicago: Phillips Control Corporation, 612
N. Michigan Avenne, Chicago, has ac-
quired the designs and all rights to relays
formerly manufactured by G-M labora-
tories. T'his line of relays includes light and
heavy duty power types, and telephone
and midget multiple-contact relays. John
E. Mossman. former vice president of C.
P. Clare, has purchased controlling inter-
est in the Phillips Corporation.

ENGINEERING SALES
(CONTINUED FROM PAGE 8)

rector of Zenith’s television station. He
also took part in the construction of FM
station WWZR, and was in charge of the
Deerfield monitoring station.,

Astatic: Has appointed J. K. Poff as serviee
engineer of its jobber sales division. He
will make his headgnarters at the Astatic
plant in Conneaut, Ohio.

Sylvania; Bernard J. Erskine, back at Syl
vania after three years with Naval Intelli-
gence, has been appointed manager of
partssales. He will work out of Emporim,
Pa.

FM axp TeLevisioN



witth 152-162 mc. 2-WAY RADIOTELEPHONE EQUIPMENT
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Motorofa RADAR RESEARCH

Makes This Advance Possible!

Motorola’s extensive RADAR development and productive activity is
reflected in the new line of 152-162 mc. equipment. The use of cavities,
lines and microwave techniques provide exceptional performance and
trouble-free service in the new bands.

The new 152-162 mc. equipment has been field-tested and proved
before being released. Recently, ficld tests were conducted at the
Motorola factory before a group of APCO members. The tests included
comparison of 250-watts 162 mc. and 30-40 mc. equipment using a
150-ft. tower for antenna support. The Central Station power was
reduced to 15 watts. Two cars using 15-watt transmitters were cruised
over a radius of 20 miles including areas like the loop, lower level of
Wacker Drive and Lake Shore Drive with tall buildings between the
cars and Central Station, in addition to the normal territory encoun-
tered in a large city. Solid 2-way coverage with marvelous fidelity and
very high signal-to-noise ratio was reported. Comparison with 30-40
mc. over the same area showed marked superiority of 162 mc.

Motorola proudly announces its 152-162 mc. equipment with the Mode!
FSTRU-250-BR 250-watt Central Station Transmitter-Receiver unit.

—_—

For the past five years over 80% of all police 2-way radio installations
have been Motorola! Motorela Radiotelephone systems are widcly
used by leading railroads, fire departments, power companics, gas
and o1l pipe lines, taxi companies, cross-country bus and truck lines
and municipal transit companies.

For information showing how Mctorola Radiotelephone can
solve your specific communications problems —write today !

VAR

i-M & A-M HOME RADIO « AUTO RADIO « PHONOGRAPHS o TELEVISION » “HANOIE TALKIES™ « POLICE RADIO « AIRCRAFT RADIO

MFG. CORPORATION « CHICAGO 5i
COMMUNICATIONS AND ELECTRONICS DIVISION ®
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TOP QUALITY AT LOW GOST

DRAKLE patents plus modern nigh
speed nethods and machinery go a
long way toward achieving the tradi-
tional excellence and economy of our
products, It should pay you in better
performance and lower costs to specify
DRAKE for all of the Socket and
Jewel Light Assemblies you need. Ask
for prices and the newest Drake
Catalog,

DRAKE MANUFACTURING (0.

1713 W. HUBBARD ST., CHICAGOD 22, ILL

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 4)

dered by self-supporting station operation
favors a smaller number of wide-coverage
stations rather than a larger number with
limited coverage, they continue to support
the CBS-Kesten plan.

+. And why the Commissioners give
lip service to their obligation to assure
rural listeners of FM reception, yet ¢lamp
down restrictions which limit FM recep
tion to population centers. except for
community stations of lmited-program
capabilities.

Only when the FCC gives the right
answers to these questions of public inter
est, convenience, and necessity can the
matter of I'M allocations be considered as
settled.,

The FM and Television Station Di
2| rectory, originally scheduled for this
issue. has been put forward until March,
The reason is that the number of police
and emergeney stations has incereased so
greatly since the previous directory was
published, last July, that it was possible
to run only Part Uin Jannary, Part 2 ap-
pears in this issue. We regret any incon
venience that may have heen caused our
readers by postponing the FM and Tele
viston Station Directory nntil next month.

3 Future actions by the FCC will he
1 serntinized elosely for possible rela-
tion to Chairman Porter’s reeent appoint-
ment to the Democratic party’s board of
strategy.

Last March, commenting on Paul A,
Porter’s appointment as 1'FCC Chairman,
we noted that *“a protest was filed against
his nomination on the grounds that his ap-
pointment appeared to be a reward for his
efforts in behalf of his party (as publicity
direetor of the Demoeratie National Com.
mittee). a practice which is specifically
forbidden by law.,™

We added, " However, this background
will have proportions of significance only
if Mr. Porter uses his office to channel
other rewards to the faithful,™

These comments are interesting now in
the light of his position on the Demo
eratic party’s board of strategy., Headed
by general manager Hannegan, this board
will plot the course of the Demaocratice
presidential campaign in 1948,

Chiel strategie considerations are: 1
campaign contributions in cash, and 2)
campaigning facilities such as broadeast
time, both of which are vital factors in 8)
mass production of vo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>