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One CLARE RELAY will do the work...

of a Relay and Filter-Condenser in Many Plate Circuit Installations

This...

THREE SIZES AND TYPES OF Utmost simplification of many plate circuit instaflations i

CLARE PLATE CIRCUIT RELAYS sible \\'lthCLARE Plaler Cll'CU.II Rela s whict ‘ sl
» the use of filter-condensers with or without induetion networks.

By thus reducing the number of cireuit elements, these CLARE
Relays often make possible real savings of weight, wiring and cost.

If your design involves plate circuits, it will pay you to get full
information at once. CLARE sales engineers are located in prin-
cipal cities. You are invited to make use of their wide experience
in every problem which involves the use of velays. Call them
today, or write: C. P. Clare & Company, 4719 West Sunnyside
Avenue, Chicago 30, Illinots. In Canada: Canadian Line Mate-
rials Ltd., Toronto 13. Cable Address: CLARELAY.

Write for Clare Bulletin No. 104

CLARE RELAYS

First in the Industrial Field
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CALDWELL-CLEMENTS, INC. « 480 LEXINGTON AVENUE, NEW YORK 17, N. Y.

AUGUST, { D IN TWO PARTS
1949 ] PART TWO

TELEVISION e TELECOMMUNICATIONS = RADIO

Reveals

sALEé OPPORTUNITY

\: ~ WITH ZENITH FM!

Oy

The new map inside shows large areas in the United States
where consistently good reception is possible only with FM.

The better the FM receiver, the larger the areas of good
reception. That’s why Zenith-—with its sensational new line of
super-sensitive FM receivers shown on the following pages,
greatly extends the area of coverage—far beyond even that
shown on the map!

In many areas where only one or two FM stations may be o
: : : o See the Next Thre
heard with some ordinary FM sets, Zenith Super-Sensitivity ha L
makes possible reception from five, ten or more stations. Pages for Zenith’'s

No WOI.)deI.' these new Zeniths open up tremendous ne.w Great New Line of
radio territories for dealers, and undreamed-of new advertis-

ing opportunities for both national and local advertisers. Lis- FM-AM Receivers and
teners in many areas where there is no good AM reception
after dark will buy these Super-Sensitive sets to enjoy a com-
plete broadcast service day and night—even in areas where
really satisfactory reception has previously been impossible

with either AM or ordinary FM receivers.

—for FM-only Areas—

www americanradiohistorv com
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This chart shows those areas of the United States where dependable satisfactory radio reception can be

obtained 90% or more of the available broadcasting time, day and night at all seasons of the year.

AM areas, Primary Coverage — BLACK
FM areas, 100 microvolts /m or more — RED SOLID
FM areas, 15 3520_:\3 or more — RED TINT

MICHIGAN

te .
Marquett Scale of Miles
100 200
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with Feese Movw Zenidtt

The coverage map shows it...
every day thousands more radio listen-
ers know it . . . you've got to have a
radio with top FM reception as well as
AM to really enjoy America’s new era of
radio broadcasting!

These terrific Zenith FM-AM per-

formers are the answer. They give your

customers the best long-range reception
in both FM and AM—at the right price
-—in the smartest, sturdiest cabinets
Zenith has ever designed for table radios.

Yes, here is the big new sales oppor-
tunity you have been looking for. When
you sell Zenith, you just don’t have

any competition to concern you!

The map doesn’t show . .. that in many areas which do have FM reception,

some ordinary FM receivers will bring in only one or two stations, yet Zenith

Super-Sensitive sets will provide FM reception from five, ten and even more stations.

New Zenith
“SUPER-SYMPHONY"”

Extra-large, extra-powerful speaker, thanks
to Zenith’s exclusive DialSpeaker design.
Surpasses many consoles in -tone and per-
formance. Improved tone control. New
super-sensitive Zenith-Armstrong FM with
patented Power-Line Antenna, plus Long
Distance Zenith AM.Improved Zenith
Wavemagnet. Smart swirl walnut plastic
cabinet. AC, DC.

$7 99—5* nasne 38259

*Suggested Retail Price—West Coast prices slightly higher,

www americanradiohistorv com
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AN Oensitions-!

New Zenith
*“*MEDALLION”

Big value at low cost! Genuine
Zenith-Armstrong FM with exclu-
sive Power-Line Antenna, just plug
in and play . . . sensational Zenith
Long Distance AM . . . new ‘“Cut-
Away” Dial for easier tuning . . .
Zenith Wavemagnet . . . Alnico 5
Speaker. IHandsome swirl walnut
plastic cabinet. AC, DC.

$4Q95°

New Zenith
“"SUPER-TRIUMPH”’

A terrific value! New super-sensitive
Zenith-Armstrong FM with patented
powerline Antenna, and famous Zenith
Long Distance AM. Exclusive Wavemag-
net...big Alnico 5 Speaker. .. tone control

.. on/off indicator . . . easier-to-tune
“Cut-Away” Dial. Beautiful swirl walnut
plastic cabinet with “‘Flexo-Grip”” handle.
AC, DC.

$592§* rasne $0235°

Prices subject to change without notice.

www americanradiohistorv com
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' Dallas

usually obtainable except in the areas shown in solid black.

asville

intelligible or enjoyable reception is impossible.

COPYRIGHT 1949 BY CALDWELL-CLEMENTS, INC., PUBLISHER, 480 Lexington Avenue, New <,o_.r 17

gt Petersburdpy

AM areas outside those indicated do at times, of course, receive satisfactory AM signals, par-
ticularly after nightfall. But in these more remote areas the AM signal is mcgmn. to (1) the
vagaries of ionospheric reflection and transmission, which cause night and even daytime fading
and distortion, and (2) interference from other stations. In addition, natural and man-made static
very often ruins reception in low-signal areas, so that satisfactory day and night reception is not

FM areas (shown in red) will afford satisfactory, dependable FM listening day and night
throughout the year, providing that a receiving set of proper sensifivity is used, embodying
adequate noise-suppression circuits (notably those of Dr. E. H. Armstrong) and providing that an
antenna of proper height is installed. In the red-tinted areas shown, the owner of a good FM set
can always “reach up” to get high-quality, undistorted reception free of interference. In contrast,
existing local AM signals may be of much greater field strength but so mutilated by natural and
artificial static or by other AM stations on the same channel, that (with any height of antenna)

600
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® Actually 10 times more sensitive than the average of 16
other makes of FM receivers tested! That’s why the New
Zenith “Major’” opens up a tremendous new radio mar-
ket for you!

Thousands unable to get satisfactory reception with
AM or ordinary FM sets can now enjoy superb long-
range reception from many FM stations—glorious in
tone and free from static and interference, day or night,
even in the worst storms!

The secret of this matchless performance is a new
super-sensitive FM circuit perfected by Zenith. It’s the
same genuine Zenith-Armstrong FM that leading FM
stations use to check the quality of their own broadcasts
—now brought to a new peak of efficiency! And priced so
low anyone can afford it. €

Put the “Major’’ on demonstration in your store right
away—and show your customers FM sensitivity and
performance they’ve never experienced before—in any
other make set—at any price!

ZENITH RADIO CORPORATION, CHICAGO 39,

New Zenith ‘MAJOR”
only $3935

Retojl Price
First time—genuine Armstrong FM
at this low price!

Order the "MAJOR” from Your
Zenith Distributor at Once!

R PR
it

«iong pisancee RADIO
and TELEVISION

ILLINOIS

www americanradiohistorv com
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Formerly ELECTRONIC INDUSTRIES

NELECTECGH

TELEVISION e TELECOMMUNICATIONS ® RADIO

AUGUST, 1949

PART ONE:
COVER: TV & FM TRANSMITTER TOWERS ATOP LOS ANGELES’ “MT. VIDEOQ” and the night-

time view from this 6000-ft. elevation, covering Altadena, Pasadena, Glendale, Santa Anna,
Pomona, Los Angeles, Vernon, etc., with a 2,500,000 population. For these pictures we are in-
debted to Dr. Lee deForest, radio pioneer and inventor of the audion, to whom they were pre-
sented by Alfred Childs, owner of Mt. Wilson. “All but two of the transmitters are fed by short
cable from the telephone station which picks up the several beams from Hollywood,” reports

Dr. deForest, adding, “KTLA and KTTV beam their own”.

ARMY STANDARDIZES FM EQUIPMENT . . . ... . .. .. . . Charles DeVore 20
New series of FM equipment features ease of maintenance,
interchangeability, and proofing against immersion in water
NEW 1TV STUDIO RELAY SWITCHING SYSTEM .. ... .. ...... W. E. Tucker and C. R. Monro 24
Design provides economical method of switching for smaller
stations and is adaptable to modification for enlargement
NEW ANTENNA FOR CBSYV . ... . . . o 27
FLEXIBILITY KEYNOTES KCRG-KCRK INSTALILATION K. M. Caldwell and R. D. Essig 28
Design provides for independent AM and FM operation and
facilities can be combined for simultaneous programming
TELE-TECH’S ASSOCIATE EDITORS HAVE WIDE RADIO AND TV EXPERIENCE . .. 31
PAGE FROM AN ENGINEER'S NOTEBOOK ... .. ... . ... ... ... e 32
USING “C-CURVES” IN TUBE CIRCUIT DESIGN—PART 11 ... ... .. .. .. .. Keats A. Pullen 34
Dynamic operating characteristics of vacuum tubes deter-
mined, distortion figure evaluation simplified by new technic
DESIGNING A TRF TELEVISION RECEIVER . . . ... .. ... .. ... Walter H. Buchsbaum 36
Unusual 15-tube receiver almost equals superheterodyne
performance, uses three metal rectifiers, operates AC, DC
TAPE RECORDER & DEAF AIDS COMBINE TO PRODUCE TV PROMPTING SYSTEM ..... .. .. 39
DEPARTMENTS:
Tele-Tips . .. oottt i i e 12 Books . ...... . ... i 56
Editorial Comments ............ 19 Personnel .. ... .. ... ... ... ..., 57
New Products ... ........ 40-51, 60, 61
Washington News Letter ........ 52 T 58
News .ottt e i e 54 Bulletins . .. ......... ... ... .. 62
PART TWO:
AREAS OF DEPENDABLE SATISFACTORY RADIO RECEPTION—FM vs, AM ... ... . .. rnsert

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editerial end

Executive Offices 480 Lexington Avenue, New York 17, N. Y., Tel Plaza 3-1340
Publishers also of RADIO & TELEVISION RETAILING

www americanradiohistorv com
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GENERAL ELECTRIC

oELENIUM STACKS

using new 18-volt (D-C) cells

New process for depositing selenium gives rectifier
stacks greater uniformity, higher efficiency and
longer useful life.

Here's real news for rectifier users. G.E.’s new 18-volt selenium
cells, made by a special evaporation process which deposits
selenium on the aluminum base with greater uniformity than
otherwise possible, give you these advantages:

GREATER OUTPUT—With 509, more output than the standard
12-volt cells, the new design can be used for any application
except those few which demand 24-hour, year-around service.

HIGHER EFFICIENCY—Not only is the initial efficiency higher,
but more uniform coating keeps it high during the life of the stack.

SAVING IN SPACE—About one-quarter less space is required
for the same output.

LOWER COST—Depending on the voltage across the stack,
the 18-volt cells can save 259} in cost compared to standard 12-
volt cells.

Selenivm stacks are available in several standard sizes. Output in d-c

voltage ronges from 18 to 126; applied a-c¢ voltage, from 26 to 161.
Bulietin GEA-5258 will give you detailed information. Send for it today!

| STYLED FOR READABILITY

BUILT FOR RELIABILITY

This brand-new line of 214-inch chin
panel instruments has streamlined fea-
tures which will give your panels a “new
look.” Arc lines have been eliminated,

www americanradiohistorv com

TELE - TECH

BAugust, 1949


www.americanradiohistory.com

F.M. BROADCASTING

Past, Present and Future

() ver nine years ago, while testifying before the Federal Communica-
tions ‘Commission, I made two predictions. At that time only a handful
of F. M. stations were on the air and only a few thousand sets in the
hands of the listener.

One prediction was that F. M. broadcasting would be able to reach
more people with better service thruout the United States than the
standard broadcast system then operating.

Today, a glance at the map in Part II of this magazine, with over
700 FM stations now on the air, will show how that prophecy has
come to pass.

The other prediction concerned the cost of receivers to the public.
In response to an inquiry which raised the question as to whether F. M.
was to be a rich man’s toy, I made the statement that somehow—some
way—the manufacturer always succeeded in developing a receiver to
fit everyone’s pocketbook.

That has now come to pass in the present market. Inexpensive,
highly stable and highly sensitive receivers are now becoming available.

To date, the inventors and engineers have done their part and the
broadcasters who built the stations have done theirs in bringing this
superior service into public use from these seven hundred outlets.

All this has been done without any public issue of securities; a thing
unique in the history of a major radio development; and in the face of
the delays of the war years and the devastating effect of a change in
wave lengths.

The future rests now with the manufacturer who gives the purchaser
genuine F. M. performance in his product, with the merchant who
correctly informs his customer, and with the advertiser who uses the
medium. Let us now see how well they can match the performance of
the engineering profession in bringing this service into wide public use.

%M‘L«Z;/

TELE - TECH

.

August, 1949

www americanradiohistorv com
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The “Gotham —
TY-Radic-Phanagraph

o
COSMAllTE * gives
STAR performance in the new ZENITH

This internally threaded Cosmalite coil form of cloverleaf design in the very heart
of the Zenith Television Transformer, permits quick tuning of both primary and
secondary frequencies through the upper end. The hexagon shaft of the frequency
setter easily passes through the upper core and engages in the lower core . . .

adjusting the frequencies of both coils with the greatest ease.

Consult us on the many uses of Cosmalite
{low cost phenolic tubing) in television
and radio receivers.

The ‘"Claridge’ — TV
Table Receiver

*Reg. U.S. Pat. Of.

7%CLEVELAND CONTAINERG

201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES of Plymourh, Wisc,, Chicoge, Detroit, Ogdensburg, N.Y., Jemesburg, N.J.
ABRASIVE DIVISION at Cleveland, Chio
CANADIAN PLANT: The Cleveland Container, Canada, Lid., Pres<att, Ontario

Cosmalite coil forms are also used
in transformers of Zenith’s table
radios, such as the new Super-
Sensitive “*Major” FM receiver,

REPRESENTATIVES

above. CANADA WM. T. BARRON, EIGHTH LINE, RR #I, OAKVILLE. ONTARIO
METROPOLITAN
NEW YORK R.T. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N.).

NEW ENGLAND E. P. PACK AND ASSOCIATES, 268 FARMINGTON AVE
WEST HARTFORD, CONN

TELE-TECH +* August, 1949
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TELE - TECH

August, 1949

THE STRONG ELECTRIC CORPORATION

“The World's Largest Manufacturer of Projection Arc Lamps™

The

 STRONG TROUPER

Portable
High Intensity

A.C. CARBON
ARC
SPOTLIGHT

Permits better showmanship
— and better lighting.

Produces snow white uniformly illuminated
spot, with crisp edges, far surpassing in
brilliancy any incandescent or vertical arc
type spotlights. Delivers light of a quality
ideal for TV.

Easily operated. Start it and forget it.
You’ll appreciate the unattended opera-
tion,

A silvered glass reflector and two-element
variable focal length lens system.

Draws only 10 amperes from any 110-volt
A.C. convenience outlet. Adjustable, self-
regulating transformer which is an integral
part of the base for the first time makes
possible a high intensity arc spotlight with-
out the use of heavy rotating equipment.
Automatic arc control maintains constant
arc gap and a steady light, free from hiss
or flicker. The airborne hum level does
not interfere with sound. A trim »f cai-
bons burns one hour and twenty minutes
at 21 volts and 45 amperes,

Horizontal masking control. Can be angled
at 45 degrees in each direction.

Mounted on casters. Easily transported
to remotes.

3 City Park Avenue. Toledo 2, Ohin

Please send free literature, prices and nome of the nearest dealer in
Strong Spatlichts

www americanradiohistorv com
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Follow the Leaders 2o
.

ﬁﬂ! The Powser for R-F

HELPS BUILD™BETTER VACUUM TUBES

With the increasing demand for higher powers at higher
frequencies the importance of close relationship between
tube and circuit design has become paramount,

A large segment of the laboratory facilities at Eitel-
McCullough is concerned with the development of basic new
circuits closely correlated with vacuum tube development.
The efforts of this group are receiving wide recognition for
their outstanding accomplishments. These new circuits are
being made available, as developed, to the industry enabling
greater realization of a vacuum tube’s potential abilities.

Evidence of these efforts is illustrated above . . . A 14-
tube annular r-f generator. This compact equipment can
provide 500 watts of CW power at 1000-Mc, and has operat-
ing possibilities as high as 2500-Mc. This is but one appli-
cation of the basic annular circuit design developed by Eimac.
The power-output in such a generator is directly proportional
to the number of tubes used, and single tube efficiency is
maintained.

EITEL-McCULLOUGH INC.

728 SAN MATEO AVE. SAN BRUNO, CALIFORNIA

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

8 TELE-TECH * August, 1943
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Motorota

ADJACENT CHANNEL problem

“8” ESSENTIAL
INVENTIONS make
ADJACENT CHANNEL
OPERATIONS PRACTICABLE

® SENSICON circuit (Pat. Pending)

¢ ISO-Q cavities (Pat, Pending)

* STATOMIC oscillator (Pal. Pending)
¢ PERMAKAY filter (Pat. Pending)

@ BRIDGE BALANCED CRYSTAL OVEN
(Pat. Pending)

o CAPACITANCE DISCRIMINATOR (U.S.
Pat. 2,404,359)

¢ DIFFERENTIAL SQUELCH (U.S. Pat.
2,343,115)

s 1.D.C. slope filler (Pat..Pending)

TELE-TECH + August 194%

DESIGN —Today! The ideal two-way mobile radio communications equip-
ment is here.

Research experimentation, development and field testing in systems operation
produced this scientific answer to the adjacent channel operations problem,

The minor problem of super-precision selectivity was solved in six months,
but two years of research and the creation of five major inventions were re-
quired to solve the major problem of intermodulation before same-area ad-
jacent channel operation became practicable,

PERFORMANCE-—Here is equipment that is new all through, with the
amagzing circuits which provide a new standard of performance for the industry.
Here is equipment to give you the most modern communications system you
can own—actually anticipating the standards of good engineering practice for
the future. This startling departure from the conventional offering new sim-
plicity of maintenance and a new standard of reliability—this engineering and
scientific achievement is the new MOTOROLA.

Remember! Selectivity alone is not the answer to adjacent channel operation.
The integrated systemns combination of these new inventions is the
modern engineering answer to full channel utilization.

MOTOROLA, INC., 4545 Augusta Bivd., Chicago, Ill.

Communications Division Dent. TE-T

Name

Position

Firm

Address

www americanradiohistorv com
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BEFORE YOU %ANY TELEVISION SET

Check the Answers
to these lmportant

(DUESTIONS

1 What about the PICTURE? Capelart gives

® you a large, clear, brilliant image~the finest
pictore yet produced by advanced television tech-
nigues. Sharp and stcady in so-called “fringe’”
areas as well as favored city locations.

| HERE'S ONE
. OF THE FIRST

t oi‘é new series of

_ Capehort newspaper
.-gd\'-e('fiéérngt.;_ts—-
‘being run by
‘Capehart dealers in

_'/tl-i'f.f‘hp'ptgr_mﬁfi
television morkets.

What about the TONE? Listen to the

* Capehart with your eves closed. This test

will convince you of the quality of Capehart tone

—the same vich beauty and fidelity that won world

furie for the Capehart phonograph radio. Now
it's yours in television!

What ahout the CABINET? Your tele-
vision set will occupy the place of honor in
vour living rooin. Capehart brings you that “heir-
Joom™ quality of cabinet-making, that authentic-
ity of design which has always distinguished the
Capehart.

What about the NAME? The name Cape-

*® hart is a2 guarantee of integrity, It stands for

excellence in musieal reproduction. .. excellence

i workmanship. .. excellence in electronic design.

Lvery television set that hears the Capehart name
must live up to the Capehart reputation.

And what aboot PRICE? Here's the hest

* news of all. Capehart prices are astonishiugly
low. Find out for yourself how little it costs to g e =
own a Capehart and enjoy all that this great name CAPEHART—Traditional. Authentic 18th 5 50
weans in quality and performance, Century Enwlish design . . . onduring beauty 299
in lustrous mahogany finish ., . compaci di- Federal Taz
nensions for any rogm arrangement, Included

or Capohaitt

ANSWERS ALL FIVE

A television set is a major investment! Choose yours with care.
S ; Check Capehart’s answers to the five most important questions
CAPEHART--Georgian before you buy. Why not visit your Cftpehart deater? When you
Fine perlod plece In richly finisned  have reen and heard the Capehare, you'll know why it’s a distine-

mahogany ——separate doors for - - ) : :
lscv:t'engmul oaperating conirals, Lon o own a Lapehart. g

k
E

e o o e - - o o e

Capehgorntpa Farnswoy,

F
ort W’ayne, Indiang

www americanradiohistorv com oy .
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-Mallory Spiral Inductuner*
Gives Better Performance
at Lower Costs!

There are hundreds of thousands of Mallory Inductuners in
use today—all giving trouble-free service. And now, the new

Outstanding Advantages
of the new
Mallory Spiral Inductuner:

1. 4 single control for easy selec- i ) X . o
tion and fine tuning of any tele- Mallory Spiral Inductuner is the biggest news in television for
vision or FM channel.

2. Excellent stability eliminates
frequency drift.

3. Supplied in three or four-sec-
tion designs. line with the new Mallory Spiral Inductuner. It permits faster

4. Far more quiet operation; free
from microphonics.

better performance and lower cost.

You can eliminate many costly methods on your assembly

alignment and far simpler front end design and assembly

5. Greater selectivity on high fre- than any other system.
gnency channels.

6. Eliminates “bunching” of high The Mallory Spiral Inductuner provides for infinitely accurate
band channels. Covers enlire . . . .
range in only six turns. selection from 54 to 216 megacycles . . . gives I'M tuning at

7. Simplifies front end design and no extra cost!
production,

8. Reduces assembly costs. Check the advantages of the Mallory Spiral Inductuner. Im-

prove the performance of your sets, and step ahead of com-
*Rog. trade mark of P. R. Mallory & Co., Inc. petition at the same time at a cost that will surprise you.

Jor inductance tuning devices covered by

Mallory-W are patents. Cet in touch with Mallory now for complete information,

Precision Electronic Parts—Switches, Controls, Resistors

SERVING INDUSTRY WITH

Capacitors Rectifiers
Contacts Switches
Controls Yibrators

Power Supplies

Resistance Welding Materials

P. R. MALLORY & C€O., Inc., INDIANAPOLIS &, INDIANA

TELE-TECH * August, 1949 1
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Now .

DAVEN Electronic
Frequency Meter

Measures
20 CY #o 100 KC

The Type 838 Frequency Meter is a direct reading instru-
ment designed to measure audio and supersonic fre-
quencies from 20 to 100,000 cycles per second. Thz
instrument has great laboratory and industrial utility in
applications requiring either occasional or continuous
frequency measurement in the above spectrum. A jack
connection has been provided on the back of the instru-
ment for the use of an external recording milliammeter
for applications where a continuous graphic frequency
record is required.

— FEATURES —

* Frequency range from 20 cycles to 100 KC.

Seven ranges available with an accuracy of 2% of full
scale on oll ranges,
Can operate on input voltage as low as 2 volt.

*

Large easy-to-read meter with illuminated dial.

Built-in voltage regulated power supply.

Indication on meter is substantially independent of input

wave form.

* May be used with an Esterline-Angus ink recorder to make
permanent records of frequency runs.

* Mounted on standard 5% relay rack panel.

LD 2 -

Write for additional information

Dept. TT

« DAVEN =

.
CENTRAL AvENDU
NEW JERSEY

19
NEWARK 8.

www americanradiohistorv com

“TRAVELING-WAVE” PROG -
RESS—Several new arrangements in
tubes of the travelling-wave type are
being tested that deliver power out-
puts of the order of a kilowatt. Inci-
dentally, it seems that if one were to
bend a TW tube intc a circle, many
of the theories for certain forms of
magnetron apply to it, too.

TRANSISTORS PLUS!—The “fam-
ily tree” in the field of solid-state de-
vices (germanium and silicon diodes
and triodes to you) is growing much
faster than the vacuum-tube “tree”
did. Already in one year it has pro-
duced four-element “fruits” of sev-
eral types, useful as mixers, con-
verters and amplifiers. Biggest diffi-
culty encountered at present is that
of obtaining uniformity in both manu-
facture and in operational charac-
teristics. This, however, parallels the
disappointment in early vacuum-tube
development, leading to the conclu-
sion we may expect some significant
transitor applications in near future.

CORRECTIONLESS PROJEC-
TION?—Rumor has it that a notable
simplification of the optical system for
receiver has been accomplished. By
a reflective-type projection television
lens and with a much shorter “throw”
using a special screen shape on the
cathode-ray tube (spherical con-
cave?) a sysiem without a corrective
resulits.

FM AUTO DEMONSTRATION
KIT—To show the excellent coverage
of FM as compared with AM, Zenith
Radio Corp. is supplying FM stations
with special kits so that FM station
salesmen may take prospective ad-
vertisers out and demonstrate in an
automobile, the superior coverage of
FM over AM. This kit, which Zenith
is selling to FM stations only, consists
of an automobile di-pole antenna, a
converter that plugs into the cigarette-
lighter and a standard household
table-model receiver, so that the ad-
vertiser can see that it is not a special
auto set, bul the same type of set be-
ing delivered to the public.

CBS COLOR TV may have some-
thing new, rumors persist. But engi-
neers there will do no talking or even
hinting. They say wait for FCC de-
monstrations.

TELE-TECH + Augusl, 1949
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EL-MENCO’S PLACE YOUR PRODUCT

Wherever fixed mica dielectric capacitors are used,
the first choice with men of experience is always El-Menco

Precision-made under rigid condi-
tions, tested seven ways to meet strict
Army-Navy standards, thoroughly im-
pregnated and provided in water-sealed
low-loss bakelite; these tiny capacitors
protect and maintain your reputation for
quality’ equipment. To insure perform-

CM 15 MINIATURE CAPACITOR

ance-excellence, place El-Menco capaci- Actual Size %" x 14" x %"
tors in your product. Results will prove For Radio, Television and Other

) \ Electronic Applications

El-Menco to be a wise choice. 2 to 420 mmf. capacity at 500vDC w
2t0 525 mmf. capacity at 300vDC w
Temp. Co-efficient +50 parts per

THE ELECTRO MOTIVE MFG. CO., Inc. million per degree C for most

WILLIMANTIC CONNECTICUT capacity values
6-dot standard color coded

Weite on your firm letterhead for

Catalog and Samples
MOLDED MICA ncﬂMICA TRIMMER

CAPACITORS

FOREIGN RADIO AND ELECTROMIC MAMUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, COMNN,
ARCO ELECTROMICS, TMC. 135 Liberty St., New York, N. Y.—Sole Agent for Jobbers and Distributors in U.S. and Conada

TELE-TECH -+ Augusi, 1949 13
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Withstands high temperatures

High dielectric strength and insulation

resistance

Non-hygroscopic; Unaffected by

moisture

High resistance to acids, oils and cor-

rosive vapors

14

ToO WITHSTAND temperatures up to 130° C,
Vitrotex magnet wire is insulated with
alkali-free glass fibres. This inorganic tex-
tile is soft and luxurious—with a tensile
strength comparable to that of steel. The
servings are bonded with a high grade in-
sulating varnish, to give Vitrotex a smooth

abrasion and moisture resistant surface.

The excellent heat conductivity of its glass
fibre insulation, high dielectric strength,
resistance to moisture, acids, oils and cor-

rosive vapors make Vitrotex the material

for windings of superior quality. For fur-

ther information on the complete line of
Anaconda Magnet Wire, write to Anaconda
Wire and Cable Company, 25 Broadway,
New York 4, N. Y. s

TELE.TECH + Auqust, 1949
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TO MEASURE CAPACITANCE CONVENIENTLY AND QUICKLY

For capacitance measurements at one mega-
cycle this R-F Capacitance Meter is a very
convenient instrument where extreme accu-

racy is not required.

The meter consists of a 1-Mc oscillator,
oscillator output control, crystal rectifier
with microammeter resonance indicator, and
a variable capacitance calibrated to read
directly in terms of capacitance removed
from the circuit to re-establish resonance
after the capacitance under measurement has

been connected to the circuit.

GENERAL RADIO COMPANY

Cambridge 39, Massachusetts

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38

August, 1949

FEATURES

DIRECT READING in two ranges of 0 to 80 uuf and 0 10 1200 uuf.
Ranges are switched outomatically as capacitance dial is rotated

GOOD ACCURACY Low range: from O to 50 uuf, = {3 % + 0.3
wuf), between 50 and 80 uuf, + 65, High range: 3= (3% + 5 uuf)

APPROXIMATELY LOGARITHMIC SCALE on low capacitance
range, makes for accurate readings

COMPARES DIELECTRIC LOSSES in the unknown capacitance
where they show as lower resanance indicator readings . . . useful
for intercomparison of relative losses

METER STANDARDIZED AT ZERO by means of a panel trimmer
. .. this allows baloncing out capacitonce of leads to the unknown

.. approximately 5 .f on low range and 120 uuf on high range
can be balanced out

AC OR DC OPERATION ... instrument is self-contained and
operates from both a-c and d-c lines at 115-valts

TYPE 1612-A R-F CAPACITANCE METER . .

. . $155.00

www americanradiohistorv com
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When 32 nationally known television set
makers specify Sylvania television tubes
for their sets, you have a sure indication of
their excellent quality.

If you wish full information about the
entire line of Sylvania Cathode Ray Tubes,
made by the manufacturers of highest
quality radio tubes for many years, write
Sylvania Electric Produets Inc., Cathode Ray

T Division, Emporium, Pa.
gl

SYLVANIARELECTRIC

CATHODE RAY TUBES; RADIO TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVIiCES; ELECTRIC LIGHT BULBS; PHOTOLAMPS

16 TELE-TECH <+ Augqusi, 1949

www americanradiohistorv com


www.americanradiohistory.com

me ADLAKE

MIGHTY MIDGET
RELAY (No. 1110)

IS IDEAL FOR

IT IS DEPENDABLE—
REQUIRES NO MAINTENANCE

The Adlake No. 1110 Relay is small enough to fit in
one hand, yet it makes and breaks 30 amps. easily,
and with low operating current.

Like all Adlake Relays, No. 1110 is hermetically
sealed against dust, dirt, moisture and oxidation;
mercury-to-mercury contact prevents burning, pit-
ting and sticking. It’s absolutely safe, requires no
maintenance, and is cushioned against impact and
vibration.

These qualities make the Adlake “Mighty Mid-
get”’ ideal for use with flasher installations—as well
as in power circuits, motor and heater controls,
traffic signals and a host of other uses.

WRITE TODAY for FREE illustrated catalog,
with details on No. 1110 and other new Adlake
Relays. The Adams & Westlake Company, 1117
N. Michigan, Elkhart, Indiana.

The Adlake Mighty Midget Relay gives you long,
trouble-free service on outdoor installations. It’s
weatherproof, shockproof and absolutely depend-
able! Silent and chatterless! Equipped with com-
pression-type terminals to simplify installations.

e Aflams & Westlake comeanr

Established 1857 ¢« ELKHART, INDIANA ¢ New York ¢ Chicago

Manufactyrers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits

TELE-TECH + August, 1949

17

www americanradiohistorv com


www.americanradiohistory.com

THE FUTURE

Neither chance nor mere good fortune
has brought this nation the finest tele-
phone service in the world. The service
Americans enjoy in such abundance is
directly the product of their own imag-
ination, enterprise and common sense.

The people of Amecrica have put bil-
lions of dollars of their savings into
building their telephone system. They
have learned more and more ways to use
the telephoue to advantage, and have
continuously encouraged invention and
initiative to find new paths toward new
horizons.

They have made the rendering of
telephone scrvice a public trust; at the
same time, they have given the tele-
phone companies, under regulation, the
frecdom and resources they must have
to do their job as well as possible.

I nurs climate of freedom and re-
sponsibility, the Bell System has pro-
vided service of steadily increasing value
to more and more people. Our policy,
ofteu stated, is to give the best possible
service at the lowest cost consistent with
financial safcty and fair treatment of
employees. We are organized as we are
in order to carry that policy out.

BELL TELEPHONE LABORATORIES
AND PERFECTING, FOR CONTINUED IMPROYEMENTS AND ECONOMIES IN TELEPHONE SERVICE

18

BELL Telephone Laboratorics lead the
world in improving communication
devices and techniques.

Western Electric Company provides
the Bell operating companics with tele-
phone equipment of the highest qual-
ity at reasonable prices, and can always
be counted on in emcrgencies to de-
liver the goods whenever and whercver
needed.

The operating telephone companics
and the parent company work together
so that improvements in one place may
spread quickly to others. Because all
units of the System have the same serv-
ice goals, great benefits flow to the
public.

Similarlv. the financial good health
of the Bell System over a period of many
years has been to the advantage of the
public 1o less than the stockholders and
cmployees.

It is equally essential and in the pub-
lic interest that telephone rates and
earnings now and in the future be ade-
quate to continue to pay good wages,
protect the billions of dollars of savings
invested in the System, and attract the

www americanradiohistorv com

EXPLORING AND

HOLDS GREAT PROMISE

new capital nceded to meet the service
opportunities and responsibilitics ahead.

There is a tremendous amount of
work to be done in the ncar future and
the System’s technical and human re-
sources to do it have never been better.
Our physical equipment is the best n
history, though still licavily loaded, and
we have many new and improved facili-
ties to incorporate in the plant. Em-
ployces are competent and courtcous.
The long-standing Bell System policy
of making promotions from the ranks
assurcs the continning vigor of the
organization.

W[TH these asscts, with the traditional
spirit of service to get the message
through, and with confidence that the
American people understand the need
for maintaining on a sound financial
basis the essential public serwices per-
formed by the Bell System, we look
forward to providing a service better
and more valuable in the futunre than
at any time in the past. We pledge our
utmost efforts to that end.

LEROY A. WILSON, President
Americun Telephone and Telegraph Company,

(From the 1948 Annual Repori.)

INVENTING, DEVISING

TELE-TECH * August, 1949
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EEQTECH

TELEVISION e TELECOMMUNICATIONS e RADIO

O. H. CALDWELL, Editorial Director * M. CLEMENTS, Publisher * 480 Lexington Ave., New York (17) N. Y.

WATCH THAT INVENTORY!—We agree with TV
industry prophets that the U. S. market will absorb two
to 2% million television receivers during '49. (This de-
spite the preseni FCC “freeze”, which is holding back
retail sales, and even the early lifting of which cannot be
effective at the consumer level before next year!) But
our editors have also been quietly compiling the indi-
vidual production schedules reported planned by all
principal TV makers for ’49, and we find these add up to
3 to 3% million sets for the year, with the last half of
’49 alone booked to exceed 2% million sets! Such racing
toward overproduction and disaster in the next four or
five months calls for some eareful stabilizing of produc-
tion right now!—coupled with putting new pressure on
aggressive selling, all along the line! There can be dis-
aster for all, if the TV market is glutted by December.
Careful!

WHAT PRICE SATISFACTION?—What is satisfac-
tion worth! The automobile has hecome an American
standard for living. In addition to its utility, “a car”
gives its owner prestige—by its ownership he feels he
is on a par with his neighbors. No small part of the val-
ue he receives is in the satisfaction of ownership, but
he pays a lot for this. The automobile industry could put
out a car at half the cost, and in some cases has done it,
but according to automotive leaders’ own statements
such a utility car would not sell sufficiently to warrant
the effort. Car buyers want good transportation but they
also want style, comfort and convenience besides. The
average auto gives its owner perhaps a little over 1,000
hours of use before he wants a new one. So a thousand
dollars for “extras” amounts to around a dollar an
hour!

TV’s “DO IT CHEAP!"—How different television-re-
ceiver manufacture has been! Too many TV makers
have jumped inte the competitive spirit with a self-im-
posed slogan of “do it cheap.” Here is a product costing
only a few hundred dollars that gives continuous pleas-
sure for many thousands of hours, at an upkeep and
operational cost only a fraction of that required by a
car.

Yet a furor is still going on over efforts to save an-
other $5. on manufacturing costs, in order to give the
customers a still cheaper price. To hell with the prob-
lems of eye-strain, jiggled images, cramped viewing
conditions, and distorted, poor contrasty pictures that

TELE-TECH <+« Augusi, 1949

are introduced by such tactics. Too many seem to want
to sell this TV ari by promoting cheapness.

NICKELODEON PARALLEL — The nickelodeon
started the movie industry at a five-cent level. But as
motion pictures grew up, the public showed its aversion
to dim flickering noisy shows, The level of satisfaction at
a reasonable cost factor progressively reached higher
levels, as it did with the automobile. Here again the cost
per hour of enjoyment (on a per individual basis, com-
pared with that spread over a car full of people) runs to
even higher levels.

PEEP-HOLE STANDARDS—Thousands of viewers
are continuing to get the wrong ideas of television
quality by seeing only price-developed equipment in
miniature sizes. Families in the prosperous two and
three-car class too often purchase $199.99 television re-
ceivers and naturally do not get very enthusiastic about
TV. A good big-picture television set of the direct view
or projection type will give many hours of pleasure and
satisfaction to the home group. And the extra cost of
such stable satisfactory clear “big picture” television
will be no more than the price of a few of the extra
conveniences that are found on any modern car, and
that are accepted without argument. :

BOOM MIKE; MIKE NETWORKS—It was not so
long ago that the standard way of lighting a room was
to drop a single naked eleclric bulb on a cord near
where the user might work. It took many years to show
that a room completely lighted from several scurces
clipped the anchor chains and permitted occupants to
move around. Strangely the same archaic rules have
been in use by the broadcasters as regards microphone
placement. One, two and sometimes as many as five
artists have bobbed in and out from a single microphone
on a stand—and, what makes the story even more un-
usual jumped over the cables all the while!

Television technics have started the spiral of pregress
by introducing the boom-held microphone that can be
kept out of the way and allowed some movements by
the cast. Such boom mikes are now proposed for sound
broadcast studios, as well. The WOR engineers in New
York go even farther in their plans,—which contemplate
overhead microphone networks which will give com-

plete freedom to artists and apply Bell Lab. placement.*
* See Tele-Tech, July '47, page 44
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Army Mandardizes

New series of FM equipment features ease of maintenance,
Transceivers form the foundation of each installation and

By CHARLES DEVORE, Signal Corps, US Armny, Fort Monmouth, N. J.

NOTHER phase in the overall
standardization program' of
the Signal Corps and of the Military
establishment has been completed
by the development of a standard-
ized series of FM radio sets. Intend-

ed for field, vehicular, and man-
pack use, and for general short and
medium-range communication ap-
plications, the new sets are 35%
lighter and have a power drain
599 lower than existing types.
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ing: ‘auxiliary receiver, transceiver {"A”), vibrator power supply, transceiver (“B")
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One or another of these radio sets
will replace, either wholly or in
part, a majority of the types of FM
sets now in military use in the 20-48
MC range, as well as certain AM
sets. Automatic retransmission (or
radio relay),
continuous tuning, and erystal sav-
ings are design features of the new
series. They also provide more than
100 new radio channels for the in-

tended military communication ap-
plications.

immersion proofing,

The sets forming the new series
are comprised of various assemblies
of a group of major standardized
components featuring maximum in-
terchangeability. Since they are in-
tended primarily for wvehicular
temperature range from —40 to
and other armored, artillery or in-
fantry vehicles), smallness and
lightness were requisite design con-
siderations. No unit weighs more
than 37 pounds and the maximum
dimensions are 9 x 11-3/16 x
12-13/16 in., the dimensions of the
so-called “A" set

Immersion Proof Components

To meet another highly important
military requirement, each of the
major components has been made
immersion proof — protecting the
equipment from damage by heavy
rain or short periods of immersion
in water. The sets have also been
designed for operation under vari-
ous climatic conditions, being suit-
able for operation over an ambient
temperature range from —40 to
65° C. The chassis structure of each
of the major units is supported by
a cast front panel. A water-tight
cover enclosing the unit is held tight
against a rubber gasket on the front
panel with special easily opened
fastener, Glands on the shafts of all
controls, combined with immersion-
proof jacks and connectors make the
front panel a watertight assembly.
As an extra precaution in the event

TELE.TECH ¢ August. 1949
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inferchangeability and proofing against immersion in water.
provide modulated powers of 500 milliwatts to 20 watts.

the operator does not always prop-
erly clamp the cover in place, the
radio components and wiring are
treated for operation under high

humidity conditions.

Basically, the new series com-
prises an *A” set, with an output
of 15-20 watts, plus a low-powered
“B" set, with an output of % watt.
Transceiver.; are the major compo-
nents of both the “A" and the “B”
sets. The “A" sets, Receiver-Trans-
mitters RT-66( }/GRC, RT-67( )/
GRC, and RT-68( )/GRC. are FM
transceivers identical in size and
shape and similar electrically, ex-
cept for the components that deter-
mine their frequency coverage.
These transceivers have three fre-
quency ranges, as follows:

Frequency Range Channels

Type Set (MC) Available
RT-66( )/GRC 20-27.9 80
RT-87( )/GRC 27-38.9 120
RT-58( )/GRC 38-54.9 170

The desired frequency is selected
rapidly by two tuning controls, one
with detents for every megacycle
{ten channels), and the other with
detents for every tenth of a mega-
cycle. The first, or RF control, con-
trols a crystal oscillator-harmonic
generator circuit, while the second
is associated with a variable low-
frequency oscillator and IF ampli-
fier. The frequency of the crystal
oscillator remains fixed for each
group of ten adjacent channels; only
one crystal is required for each
megacycle of range. Frequency sta-
bility of the combination of crystal
oscillator harmonic generator and
variable oscillator circuits is ap-
proximately 0.02%.

The detent mechanism of the IF
control may be released to permit
continuous tuning over the range of
100 KC (one channel), permit-
ting reception of signals from trans-
mitters not crystal-controlled.

After the installation adjustments
have been made, all circuits, in-
cluding those for the antenna, may
be tuned by the two front panel
controls only. The “A” set circuits
may be switched from “receive” to

TELE-TECH * August 1949

“transmit” by simply depressing the
microphone “press to talk™ button.
Wherever possible, the receiver cir-
cuits are utilized during transmis-
sion. Under average conditions, the
communication range of the “A”
sets is 10 miles in motion, 15 miles
when stationary, and 25 miles with
eclevated type antennas. The equip-
ment is intended for voice operation
only. Squelch circuits in the trans-
ceivers reduce the noise when no
signals are being received and also
provide DC for the operation of an
external relay, when the “A” set is

used for radio relay operation.
For vehicular installations or tne
“A’” sets, operating voltages are
supplied by vibrator power supplies
PP-109( Y/GR or PP-112( )/GR,
which differ only with respect to
the primary supply voltage, the first
unit being provided for a 12-V
source and the second for a 24-V
source. Future Army vehicles will
have 24-V electrical systems, so
that the PP-109( )/GR is intended
only for interim use. A three-posi-
tion switch on the power unit en-

(Please turn to next page)

Fig. 3. Ease of maintenance is evident in this stripped view of an “A” type transceiver
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21


www.americanradiohistory.com

ARMY STANDARDIZES FM (Continued)
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ables the operator to turn on the
recelver or to turn on simultane-
ously the receiver and the transmit-
ter. A high-low power switch pro-
vides for selection of voltage supply
to the transmitter.

Filament tubes are employed in
the “A” set where possible, in order
to reduce the power drain and to
permit operation as a field set from
a conventional type hand generator
such as G-8( )/GRC which will
supply voltages of 450, 250, 150, 90,
6.3, and —30 volts, DC. In an emer-
gency, power for operation of the
receiver may also be drawn from
the generator. A front panel con-
nector provides for connection to
the hand generator; the desired
type of operation is selected by a
switch on the ground power unit.
Full power output of the “A" set

22

Can be used as pack, mobile or ground set

transmitter can be obtained by us-
ing the hand generator.

A series of 14-tube receivers re-
{ferred to as “auxiliary receivers”
cover the same frequency as the
“A” sets: R-108( }/GRC (20-27.9
MC); R-109( )/GRC 27-38.9 MC);
and R-110( )/GRC 38-54.9 MC.
They are intended for use in those
applications where no transmitter is
lequired, or in conjunction with an
“A” set for guard channel operation
cr as part of a radio relay system.

These receivers are identical in
all respects except for the compo-
nents which determine their fre-
quency range, and their perform-
ance characteristics are essentially
the same as for the “A’ set. Fre-
quency is determined by the setting
of a single tuning knob. Three pre-
set frequencies may be selected by
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the setting of three adjustable de-
tents. Vernier adjustment of the
detent location is provided by knobs
on the front panel. A crystal cali-
brate oscillator may be energized by
means of a ‘“‘tune-operate” switch
cn the front panel so that the op-
erator may check his dial calibration
by turning the dial to certain
marked calibration points.

Squelch circuits in the auxiliary
receivers serve the same purpose as
those in the “A’ set. A coaxial an-
tenna connection on the “A” sets
permits parallel connection of the
auxiliary receiver. A relay in the
“A” set removes the antenna con-
nection from the auxiliary receiver
and disables the auxiliary receiver
audio circuit during periods of
transmission by the “A” set.

Self-contained vibrator power
supplies (PP-281( )/GRC and PP-
282( )/GRC), operating from 12-
or 24-V vehicular batteries, respec-
tively, furnish plate voltage supplies
for the auxiliary receivers.

Low Power “B” Set

In addition to the “A” sets, a
smaller, low - power transceiver
known as the “B” set, was designed
particularly for shert-range com-
munication between a vehicle and
supporting ground troops equipped
with pack sets. Designated as Re-
ceiver-Transmitter RT-70( }/GRC,
it provides 115 voice channels over
the range of 47 to 58.4 MC, includ-
ing part of the frequency band nor-
mally used for pack sets. The “B”
set may be used as a pack set In
some applications, although its size
and electrical characteristics were
dictated primarily by the require-
ments of a vehicular installation.
When used with a battery pack, it
may be removed from the vehicle
and carried to an advance location,
there being used for communication
with a “B” set in the vehicle.

As in the case of the “auxiliary”
receivers, setting a single tuning
knob determines the frequency of
the “B” set. Two frequencies may
be selected by the setting of adjust-
able detents, which are readily ac-
cessible on the front panel. These
detents may be set to any desired
frequency by tuning the receiver to
a detent frequency, releasing the
detent lever tuning to the desired
frequency and locking the detent
lever. In addition to the main tuning
dial, the tuning knob is provided
with dial markings so that vernier
settings may be observed by reading
the setting of the scale on the knob.
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A crystal calibrate oscillator on the
“B” set allows the operator to check
the dial calibration and correct the
tuning of the “B” set at one-mega-
cycle intervals throughout the tun-
ing range.

The average RF power output of
the “B” set transmitter is approxi-
mately 500 milliwatts—sufficient for
reliable communication between ve-
hicles up to distances of about one
mile, or up to five miles under fa-
vorable conditions. The performance
of the receiver circuits with regard
to sensitivity and selectivity is com-
parable with that of the “A” set and
the “‘auxiliary” receiver. At any
tuning frequency, the “B” set cir-
cuits may be switched from recep-

tion to transmission by pressing the

microphone “press-to-talk™ button.
A squelch circuit is provided similar
to that used in the “A” set and aux-
iliary receiver.

When the “B” set is used In a
vehicle, 1t is designed to mount on
the interphone Amplifier Unit AM-~
65( )/GRC, which provides power
supply circuits for the “B"” set, and
also serves as junction box for “B”
set systems connections.

This amplifier unit is also the
basic unit in an intercommunication
system, which consists, in addition,
of an “A’ set, a “B" set, and two or
more Control Boxes C-375( )/VRC.
Each control box serves as a jack-
box for microphones and headsets
for two operators with separate vol-
ume control for each user.

Unlike conventional interphone
systems, the one used in the stand-
ardized series of the FM sets pro-
vides for electronic mixing of the
radio set output with the output of
the interphone system so that the
output of the interphone system
may be heard at all times by all
persons in the vehicle. A choice of
three audio circuits may be selected
by a switch on the face of the con-
trol box. One circuit combines the
output of two radio sets (“A” set
and “B’” set) with the output of the
interphone amplifier so that an op-
erator may monitor all three out-
puts at the same time. A second
audio chamnel combines the output
of one of the transceivers with the
output of the interphone system at
reduced level. A third channel com-
bines the output of the other trans-
ceiver with the output of the inter-
phone system in the background. A
spring-loaded switch on top of the
control box may be pushed to one
side to allow an operator to transmit
over either radio set.

This electronic mixing is accom-
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Performance Characteristics of “A™ Set Transceivers

Receiver circuit
Sensitivity:
20 db S/N at '3 microvolt (all ranges)
{Deviation &= 15 ke 1000 cps)
First IF:
4.45 to 5.45 MC (variable)
Second IF:
1.4 MC
Second mixer oscillator frequency range:
3.05 to 4.05 MC (variable)
Bondwidth (Average A’ seth:
80 KC ( 6 db down)
140 KC (30 db dawn)
200 KC (60 db dawn)
Audia Power output:
Loudspeaker jocki—1 watt
Phones jack:—50 mw {power audio
operotive)
100 mw ({(power oudio
inoperotive)

plished in the interphone amplifier
by providing two amplifier tubes for
the amplification of the microphone
output. The output of each of these
tubes is combined with the output
of one of the two radio sets to pro-
vide the two reduced level channels
referred to. The output of these two
tubes is combined in a mixer-
amplifier circuit to provide the
third, or high-level channel. A sep-
arate amplifier is provided to am-
plify the output of the “B"” set prior
to mixing with the output of the

one of the interphone amplifier
tubes.
A volume control and power

switch is mounted on the front
panel of the interphone amplifier.
This switch will (1) turn on the
“B” set only, (2) turn on both the
“B” set and the interphone, or (3)
turn all off.

Mounting Bases

Mounting bases have been de-
signed to accommodate different
numbers of the basic components.
These are similar except for dimen-
sional wvariations to correspond to
the width of the assembled compo-
nents. The bases present essentially
a flat surface, which can be used as
a shell when the sefs are not mount-
ed. Levers along the front edge ac-
tivate latching springs which lock
the feet of the components in the
channeled top surface. Standard
shock mounts are used. Under each
base is a terminal box for connect-
ing systems and power wiring.

Radioc Relay operation of two
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Audio output impedance:
600 ohms
Noise suppression:
Squelch
(o) Adjustable from front panel
(b) Approximate sensitivity, 14 micro-
volt

Transmittter Circyit

Nominal power output:
(high power) 10 to 16 wotts
1 ta
Moximum frequency deviation:
opproximately 50 KC (voice}
oscillater

(low power} 2 watts

Transmitter mixer frequency

range:
4.45 ta 5.45 MC

Transmission frequency:
some as receiver

transceivers is provided through the
use of a Control Unit C-435( )/
GRC, which permits automatic or
manual retransmission. Since the
activating units are transceivers,
only simplex operation is possible,
that is, only one message in only
one direction can be handled at any
one time. The control unit mounts
under the mounting bhases of the
assembly.

The retransmission device oper-
ates in this way: If power is on, and
the selector switch is set on “auto-
matic”, the receivers of the two
transceivers have closed squelch
circuits, each awaiting reception of
a carrier. When a carrier is received.
the squelch circuit closes the relay
in the control box. This relay oper-
ates the transmitter relay of the
second transceiver. The received
signal modulates the output of the
second transmitter, thus retrans-
mitting the message. When the car-
rier goes off, the squelch circuit
closes, releasing the control relay
and returning the circuit to receive.
The equipment is then ready for re-
ception of a carrier signal on either
receiver. Indicator lights show
which set is receiving the message,
and it is possible to monitor the
signal. Transmitting and receiving
levels may be independently adjust-
ed by volume controls on the unit.
Retransmission is possible between
two transceivers provided proper
choice of frequencies is made in ac-
cordance with charts furnished with
the equipment,

Other control functions are pro-
vided by the Control Group AN/

(Continued on puge 59)
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New TV Mtudio Relay

Design provides economical means of switching for
enlargement, and finds important applications in larger

By W. E. TUCKER & C. R. MONRQ, Television Terminal Equipment Group, RCA Victor Division, Camnden. N. [.

HETHER a television installa-

tion 1s small or large, it will
be found necessary to switch video
signals in some manner. Until re-
cently, the majority of systems
have employed mechanically inter-
locked push switches, located di-
rectly in the video lines, which have
provided for the connection of a
maximum of six video signal sources
to a maxium of three lines. For
these conditions, the control panel
becomes too large to be located
conveniently for the operator, due
mainly to the various video coaxial
cables. Smaller panels, located at
the operator’s position, have been
made which will switch any one of
six video signals to two lines.

A television station may be called
upon from time to time to handle
many variations of program mate-
rial in its operating schedule. Maxi-
mum flexibility must therefore be
held in the performance and utiliza-
tion of all equipment. One means
for accomplishing this is to provide
video switching in one or more stu-
dios, wherein the program is assem-
bled from all necessary sources., and
then passed on to the second control
point for final distribution to trans-
mitter and network.

In a relatively small station., and

TRANSFER
VIDED SWITCHING AELAYS RELAY

]

YIDED

ouTRUT

a 8 A ] A 8| e

— VIDEQ

2 3 CONTROL

VIQEQ (NPUTS

Fig. 1: Block dieagram showing fundamental
switching scheme of the RCA remote control
switching system. Relays A and B are elec-
trically  operated through push-buitons

especially in a large plant, where
studios may be located some dis-
tance from each other, many video
lines must be laid to tie studios to-
gether and provide the spare lines
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for possible program combinations
and new facilities.

The question of future expansion
is an important consideration. Be-
ing In a rapidly growing industry,
even the smallest station must con-
sider the cost of re-arranging pres-
ent facilities at a later date, or in-
stalling equipment now that may be
later expanded in its usefulness at
minimum additional expense.

In a television system the wvideo
signals originating in field cameras,
studio cameras, or film cameras are
{ed through coaxial lines to associ-

INTERLDCK
]
RELAY

TRANSFER
plank
RELAY

\
\ o

VIiDEQ
SWITCHING
RELAYS.
&

Fig, 2:
panel  illustrating the interlock, trans-
fer and video switching relays employed

Section view of the basic relay

ated rack-mounted equipment. If
the video switches themselves can
be located directly in the video
lines, with the control of these
switches where desired, then the
video lines may be completely cen-
tralized and we have reached a
practical solution of the problem.
Video relays are the answer.
There are other functions which
must be performed, such as provid-
ing for tally light operation, line ter-
mination, isolation of video inputs
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Fig. 3: Close-up of a video switching relaf

and outputs, and sync interlock-
ing. The mechanical arrangement of
the components must be such that
the basic equipment will provide
economical switching for the small
station while, by additions, it will
apply to the larger installations.

The circuits must have a mini-
mum of capacity across the video
contacts as well as the smallest pos-
sible capacity to ground in order to
reduce high frequency and line
losses and cross talk. Other require-
ments include the use of simple
non-locking push keys to operate
the relay coils, relays to be oper-
ated in a lock-up type circuit —
interconnected to drop out any op-
erated relay when another is oper-
ated. The switch-over time should
be as short as possible, and switch-
over should be arranged so that
either gap or overlap can be ob-
tained.

It has been found that, for mini-
mum picture disturbance during
switch-over, a slight overlap or
make-before-break sequence is de-
sirable. A zero transfer interval
would be ideal, but is impractical.
Overlap is chosen to avoid occur-
rence of black areas when switching
between two similarly lighted
scenes, The circuits can be arranged
so that double termination is picked
up during the transfer to prevent
undesirable flashes. This arrange-
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Switching System

smaller stations, is

adapfable to modifications

for

stations where it is impossible to use manual switching

ment is commonly used for camera
switching. For preview monitors,
however, the switching must cross
over active lines without introduc-
ing any disturbances. For this ap-
plication, a gap (break-before-
make) sequence 1s desirable. The
same condition exists in Master
Control switching. Although, in this
case, switching is most often done
only between programs, the transfer
interval, as in camera switching,
again appears on the outgoing video
signal and hence must be as short
as possible.

In the course of the development
of the relay switching system, sev-
eral fundamental circuits were
tested for conformance to the speci-
fications set up. The simplest circuit
used a mechanically interlocked
push-button assembly to operate
the video relays. This, however, be-
comes the worst case for switch-
over timing, since both the push-
button assembly and the relays
themselves will contribute wvaria-
tions in the timing. The next general
circuit was one in which the latch-
ing action was electrical. Briefly, on
operation each relay switches itself
to a “hold” bus which is in turn
controlled by a separate control
relay group. In this way, a gap
sequence may be set up in which a
push button initiates a step se-
gquence through the control relays
to release the hold on any relays
already operated, restore the hold
bus, and then operate the desired
new video relay. Here again the
switch-over time was governed by
the operate and release times of the
relays involved. Either timing ad-
justments must be provided for
each relay or all of the relays must
be adjusted for very critical uni-
formity. Also, this circuit was not
easily adaptable for overlap switch-
ing, although a system using double
coil relays, carefully adjusted for
timing and uniformity, has been
made to work quite satisfactorily. It
must be remembered that we are
aiming for a switch-over time of
less than 10 milliseconds.

The circuit finally chosen met all
of the requirements for timing and
yet the switching interval was in-
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Fig. 4: View of remote swilching equipment
(TS-20A) mounted in a standard TV rack

fluenced only by one transfer relay
instead of by all the relays involved.
A short description of the circuit
and physical arrangements follows:
{see video diagram, Fig. 1 and relay
arrangement, Fig. 2).

Each incoming video channel is
connected to make contacts on a
pair of switching relays. The other
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side of these contacts connects to
two videc bus wires which in turn
run to a transfer relay. When a
channel selecting push button is
operated, one of the switching re-
lays, (let us call it “A”), will close,
connecting the incoming line to one
of the transfer bus wires. Next,
other contacts on this switching re-
lay operate the transfer relay to
connect the outgoing line to the
video bus wire and so to the incom-
ing circuit. When some other push
button is pressed, a circuit from
separate contacts on the transfer
relay will tell this video switching
pair that the “A” bus is in use and
so the "B switching relay will op-
erate. The video contacts on the
“B" relay close to connect the new
incoming video line to the “B” video
transfer bus wire. Other contacts on
the “B” relay close to operate an
interlock relay which in turn re-
leases the transfer relay. The out-
going line is thus transferred from
the original input to the new one.
As the transfer relay releases, the
same “busy” circuit releases its hold
on the old circuit’s “A" relay. This
process repeats as subseguent push
buttons are operated. Actual trans-
fer, as seen by the output circuit,
ic therefore accomplished in the
time it takes for contact fravel on
the transfer relay. Also, an arrange-
ment of contacts is provided such
that either gap (break-before-
make) or overlap (make-before-
break) switching may be chosen by
making appropriate connections to
the video transfer bus wires. All of
the switching relays are now freed
from critical timing problems and
short time—1% to 1% milliseconds—
transfer is easily and consistently
accomplished. Two separate sets of
contacts, parallel connected on each
video switching pair, are provided
for the signal or control circuits of
camera tally lamps and sync inter-
lock. Since the relay circuit is com-
pletely self latching, any type of
push button or key may be used,
provided only that, if mechanically
interlocked. their sequence is break-
before-make. Also, some other relay
switching circuit may serve as the
(Please turn to next page)
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TV STUDIO RELAY

control as might be done in audio-
video switching or in a preset sys-
tem. For all of these variations, the
transfer timing is determined en-
tirely by the transfer relay.
Mechanically, the video switch-
ing relays (Fig. 3) are of the small
telephone type. The video contacts
are arranged on a bakelite insulator,
spaced well away from the relay
frame. The input side of the video
contacls extends down thirough the
chassis and the output side stands
above the relay frame. In this way,
both stray-to-ground and lead-
through capacities are very low. The
relays are mounted on long narrow
panels which in furn mount in a
chassis for rack mounting. One type
of panel termed “basic’” provides for
6 input circuits and one output
through the transfer relay. A sec-
ond type of panel termed ‘“auxil-
iary” provides for 6 additional
inputs, without a transfer relay,
since it is to be used only to extend
the basic panel. The chassis for
basic panels includes six input video
line terminations and a cathode fol-
lower isclation amplifier for each of
the six panels which may be mount-
ed in it. The basic chassis is nor-
mally supplied with two panels in
place, the additional panels being
added at the customer’s option. An-
other relay is provided in each out-
put to short ¢ircuit the video when
the release button is pushed to clear
all of the video switching relays. Its
circuit is arranged to hold it oper-
ated as long as any switching relays
are operated and so its action does
not appear in normal transfer
switching. The chassis for the aux-
iliary panels includes only the input
terminations, since the auxiliary re-

(Continued)
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Fig, 5: Closeup of push.button switching
panel which may be mounted in the program
director’s ccnsole illustrated in  Fig. 7

monitor chassis showing
locations for adjustment

Fig. 6: Program
components and

lavs work into the same transfer
relays and output circuits appearing
in the basic chassis.

Fig. 7: (Below) Program director’s console
contains program monitcrs and mounts relay
swilching panel for s'udio control system
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In order to employ relay switch-
ing, it must form a part of a coor-
dinated system. The RCA Type
TS-20A relay switching equiprnent
covers a group of related units
which may be used in various com-
binations to cover widely different
conditions. (Fig. 4 shows mounted
equipment.)

The TS-20A equipment consists
of several types of units in each of
the following categories:

1. The video relay switching chas-
sis and the panels which are used to
extend the functions of the basic
units. 2. The push-button panels, for
cperating the video relays, which
are available for several switching

schemes and mounting arrange-
ments, 3. The program or master
monitors, for use in conjunction

with the push-button panels. 4. The
various consoles for mounting the
push-button panels and monitors
5. Standard components.

The fundamental video relay
switching eguipment consists of the
basic chassis which provides the re-
lays and circuits for connecting six
inputs to two outputs. If more out-
puts are required, basic relay panels
can be added, one for each output.
if additional inputs are required, six
more can be accommodated by using
the auxiliary relay chassis with the
appropriate number of auxiliary re-
lay panels. Since either gap or over-
lap switching 1is available, the
switching system may be used for
studio, monitor, or master control
room switching.

A tally light relay panel is also
available for mounting in either the
basic or auxiliary chassis. It is used
to extend the number of different
tally and sync interlock circuits
normally handled by the video
switching relay units.

Panels using non-locking push
buttons (Fig. 5) are designed for
mounting in a program director’s
console. Up to twelve inputs and
four outputs are available, with pro-
visions for normal fading between
two of the outputs.

Panels using locking type push
buttons are designed for mounting
in a console section. Up to six inputs
and two outputs are available, either
with or without manual fading pro-
visions, between the outputs.

Tally lights, for each push but-
ton, are furnished as a part of each
switching panel.

Two types of monitors are avail-
able. The program monitor (Fig. 6)
is designed particularly for mount-
ing in the program director’s con-
sole. The master monitor is the fa-
miliar combination of kinescope and
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oscilloscope which may be mounted
in a console section with video
switching facilities.

To facilitate the smooth handling
of studio productions, a program di-
rector's console (Fig. 7) is available.
This console provides space for the
video switching panel, intercom
switching panels, and microphones,
in a convenient desk top arrange-
ment at which both the program

director and technical director may
sit. Monitors, mounted below and
behind the desk top, are viewed by
means of a mirror for optimum
viewing distance and an unobstruci-
ed view into the studio.

A console section is available to
harmonize with the standard RCA
camera controls for those applica-
tions in which the switching facili-
ties, monitors, and camera controls

are to be located as a unit. The ap-
propriate push-button panels for
video switching mount in this con-
sole section.

In order to complete the system,
certain standard video distribution
and mixing amplifiers and power
supplies are required. The number
and use of these units will vary in
accordance with the individual sta-
tion reguirements.

New Television Antenna for WCBS-TV

Unusual mechanical requirements necessitate a special design
in erection of high power radiating system af New York City

HE new antenna for WCBS-TV
designed by Andrew Alford the
noted consultant is well on the way
tc completion. Because the slender
spire of the Chrysler Building would
not support one of the more usual
types of antenna such as the popular
super-turnstile, it was necessary to
design an antenna which could be
installed around the tower at a low-
er level and still provide a circular
field pattern in accordance with
FCC requirements, and the Stand-
ards of Good Engineering Practice.
The new antenna consists of six-
teen dipole elements arranged in
four stacks of four, one on each side
of the tower. The sound and picture
signals are diplexed following the
usual practice in TV transmitters.
When the installation is completed
the ERP will be 13,7 KW with an
antenna height of 910 ft. above av-
erage terrain. This will correspond
to approximately 50 KW with 500
ft antenna height, whichh is the
maximum allowable under the pres-
ent FCC rules. Each element is
seven feet long, seven inches in
diameter, and weighs 375 pounds.
Since the whole antenna is some-
what different from the usual
broadcastl television antenna a brief
description of one of the elements is
given. As the drawing shows, each
element is in three parts. and is of
the type sometimes known as a
Sleeve Dipole. The two end pieces
are about half the length of the
center section and insulated from it
by Teflon spacers. (These show
clearly in the photograph). These
end pieces are held in place by a
stainless steel rod of about 3g-in.
diameter which extends from one to
the other through the center section.
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Fig. l: Construction details of one diprle

unit. Currenl distribution is approximatsly
the same as for a standard dipole antenna

Fig. 2: Completed antenna unit in position
on Chrysler Tower. Notz Teflon insulators

Fig. 3: Impedance and S.W.R. measurements
in progress using the new General Radio
type 1601-A VHF impsdance bridge. Bridge
cperates over o range of 20 to 140 MC

Each end piece has an anchor plate
through which the rod passes.
Spring tension obtained by means of
coil springs placed between the an-
chor plates and the retaining nuts
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cn the ends of the rod holds the end
pieces firmly in place. The feed to
the ends is through two inch cop-
per tubing which runs concentri-
cally with the stainless steel rod. A
Balun for matching the antenna to
the line impedance of 51 ohms is
contained in the seven foot mount-
ing section. All the exposed parts
are made of stainless steel #304
alloy, while the internal parts are
made of copper and brass. When the
antenna is completed it is expected
that the standing wave ratio for the
whole installation will not exceed
1.15 over the 6 MC channel width.
Among the reasons for <choosing
this type of antenna construction
were the need for broad band op-
eration with dipole construction and
good mechanical strength,

The fact that the whole of the
tower of the Chrysler Building is
metallic was made use of in design-
ing the antenna, and the elements
are spaced so as to use it as a cur-
rent sheet reflector. Since the ele-
ments are attached and mounted
through the tower windows the
non-metallic window openings seri-
ously distorted the reflection pattern
of the antennas. Experiments proved
that three 8-in. strips of stainless
sleel across the outside of the win-
dows corrected this effect, but this
proved somewhat impractical to ac-
complish. Placing the strips on the
insides of the windows was not sat-
isfactory since the thickness of the
walls caused the windows to form
cavities which destroyed the de-
sired reflection characteristic. The
final solution was to cover the main
windows completely with a sheet of
stainless steel, and to place a strip
of steel over the smaller ones.
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KCRG-KRCK Installation Keynotes Flexibility

Stations operate as independent dual outlets whose individual
facilities may be combined to permit simulfaneous programming

By: KENNETH M. CALDWELL &
Chief Engineer KCRG-KCRK

TATIONS KCRG and KCRK,
AM and FM outlets operated by

the Gazette Co., in Cedar Rapids,
Iowa, are somewhat unique in that
from the beginning facilities were
laid out for completely independent
dual operation on both AM and FM.
The AM transmitter operates on
1600 KC with a power of 5 KW
while the FM transmitter operates
on 96.9 MC with a power of 10 KW
into a pylon antenna achieving a
radiated power of 48 KW. The an-
tenna system is a three tower array
producing a figure eight pattern
radiating to NW and SE. During
the daytime, however, operation is
non-directional. The AM tower also
supports the FM pylon and with this
radiator in place the effective height
is correct for proper AM operation.
The studio layout consists of two
main studios, A and B, each large
enough to seat an audience; two
smaller announce studios, D and E;
and an announce studio, C, with a
pair of transcription turntables.
Control is accomplished primarily
by a master control room which
overlooks A, B, C and D. An auxil-

Cedar Rapids, fowa

lary control room has control of
studio E as well as B. Transcription
turntables are also located in these
control rooms. The architectural ar-
rangement and placement of win-
dows 1s such that it is possible to
see every studio as well as the
Auxiliary Control Room from the
Master Control Room.

Speech Equipment

Three consoles are mounted on a
unit desk. The left wing terminates
all the telephone, intercom, and
crder wire circuits, and contains
monitor selection and volume con-
trols. Two banks of six keys each
connect to the wvarious remote line
loops. Lifting a key applies ringing
current to a circuit. The keys lock
in the down position and connect
to the telephone hand set, while the
neutral position allows cueing pro-
gram to be sent out on the remote
lines. Indicator lamps above each
key work in conjunction with ring-
down relays to signal an incoming
call. Two cueing amplifiers are pro-
vided, one for each of the key
groups.

Three Collins consoles handle all the speech equipment switching and preset selecting of

studios, Left to right: telephone,
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line, master control

and presel swilching consoles
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ROBERT D. ESSIG
Engineer, Collins Radio Co.

Provision is made for simplex
control, but these circuits must be
connected with patch cords. Two
twist keys on the console connect
to repeat coil center taps. In this
way DC can be applied between the
telephone line pair and ground for
the operation of a relay at the re-
mote point. Such a relay can operate
signal lamps for cueing the remote
engineer, or it can even be made
to control the AC power to a fixed
gain remote amplifier at a regularly
used or permanent installation. In
addition, several three-way utility
repeat coils in the master control
racks are available for multiple dis-
tribution of remote programs.

The center section is the speech
input control proper, and has ten
fader positions plus two master fad-
ers; one for each of the two out-
going channels from the console. A
key switch above each fader selects
the channel it feeds. The fader po-
sitions are normalled through jacks
to pick up the following inpufs:
Network, Remote, two transcription
turntables in Studio C, one tran-
scription turntable in Master Con-
trol Room, two microphones from
Studio A, and one microphone each
from Studios B, C and D. By the use
of patch cords any other desired
combination can be obtalned, the
only requirement being that proper
levels are observed. DC control from
the fader push key relays is dis-
tributed through a selector switch
panel so that as inputs are patched
around, direct current for the stu-
dio monitor speaker silencing relays
and on-the-air warning light relays
can be routed to the proper point.

Preset Switching

The right wing contains a Preset
Switching Console which is the key
tnit for the entire layout. This
console feeds four outgoing lines:
KCRG (AM), KCRK (FM), and
two additional which can be used
for recording, auditioning or net-
work feed. A gain control is pro-
vided for each of these and separate
volume indicators monitor each line.
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The network feed circuit does not
normal through jacks, but must be
ratched. Each of the four output
circuits can select program material
from any one of ten input channels
to the Preset Console. The inputs in
use at present are the two outgoing
channels from the Master Control
Room Speech Conscle, two outgo-
ing channels from the Auxiliary
Control Room console. a circuit
from the Music Library’s audition-
ing console, and a direct circuit
from the network bus. The other
four inputs to the Preset are spares
and can be picked up in the jack
fleld. Thus, it is possible to air or
record a remote, network, or the
Music Library transcription turn-
tables and completely bypass the
normal speech input console if so
desired. The switching action of this
present equipment is practically in-
stantaneous and new conditions can
be set up for each of the four line
feeds previous to switching time.
Touching the operate button then
accomplishes all switching action at
the same moment. All switching
and interlock functions are per-
formed by Autotune selector units,
which control banks of rotary
switches. The switching cycle is
fast, less than one second being re-
quired for the most involved
change. The main purpose of the
relays is to disconnect the outgoing
lines from the selector during the
switching interval.

Control console for the two transmitters is a single unit located with a clear view of
moenilors and VI meters for each transmitter

both, It contains frequency and modulation

The ease with which complicated
switching can be handled with this
preset console is a main determining
factor in eliminating a major head-
ache in dual AM and FM program-
ming, No particular studios or cir-
cuits are reserved for either AM or
FM origination. The system is com-
pletely flexible. To prevent an-

nouncer confusion, since the same
staff operates both the AM and FM
outlets, illuminated status signs are
located at each announce position
in Studios C and E and indicate
either “KCRG"” or “KCRK"”. The
lights are controlled by auxiliary
key switches on the consoles.

The disc recording machines are
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EEI E
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WIRE O

PHONE SET

AM MONITOR
SYSTEM

KEY TO 5YMBOLS

J — Jock 0Osc — Audio Oscillator
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. o
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i STuDIOo—
1 [ —
PROGRAM LINE
Rche T —
o— ;
MOOULATION
MON) TOR

Block dingram of audio eguipment at KCRG-KCRK, Flexibility is assured by use of Butotune selector units making it possible to set up
circuits in advance, adjust levels and have everything in readiness, and then place them in operation by pressing the proper selector
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located in the master control room.
Two recording turntables and a
small control console are mounted
on a special cabinet. Two separate
recording amplifiers are available,
so that two programs can bz han-
dled at the same time provided the
15 minute time limitation is ob-
served. The console has separate VI
meters and gain controls.

All amplifiers for the Master
Control Room are rack mounted,
and together with the auxiliary ap-
paratus occupy eight cabinet racks
each with 77 in. of panel mounting
space. Wide use is made of a new
type vertical chassis mounting.
Various amplifier chassis groupings
can be accommodated in a stand-
ardized mounting unit, tubes being
accessible through a hinged front
panel, This entire master control
rack assembly is mounted flush with
the wall and an overhead bank of
recessed fluorescent fixtures pro-
vides the illumination. Test equip-
ment includes a low-distortion au-
dio oscillator and a distortion and
noise meter, Entrance to the rear of
the cabinets is obtained through a
door at the right. All telephone line
and electric power termination is
located in this small room behind
the racks. An exhaust blower placed
in the ceiling behind the racks car-
ries away the heat generated by the
units.

Another unusual feature about
this station is that all audio cable
runs between control rooms are
placed in exposed sheect metal chan-
nels secured to the ceiling of the
hallway serving the offices and stu-
dios. The bottom cover plates are
hinged on one side and have snap
fasteners on the other, and all cable
runs can be altered without the ne-
cessity of fishing wires through con-

The two {ransmitters, TM on the
transformers are installed
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KCRG-KCRK

Technical Digest

Location: Cedar Rapids, lowa
Frequency: KCRG- 1600 KC
KCRK- 96.9 MC
Power Qutput: KCRG- 5 KW, DA-N
KCRK- 10KW
KCRK: Antenna heighth above
average terrain—310 ft.
ERP—48KW
FM Channel 245

duits or cable troughs. The cables
are hung on hooks attached to the
sides of these channels so that the
cable run can be completely ex-
posed upon opening the cover plates
and without disturbing any of the
wiring. There is plenty of room for
adding additional wiring should it
ever be needed.

Auxiliary Control

The Auxiliary Control rocom has
a seven-positlon console, and two
transcription turntables. This con-
sole also has two independent out-
put channels. A key switch above
each fader selects the channel to be
programmed from that particular
input. Two VI meters are incorpo-
rated and two separate monitor am-
plifiers and speakers are used. Thus,
two Independent programs can be
handled simultaneously if so de-
sired. Kach fader position is
switched on or off by means of push
keys just as is done on the Master
Control Room Console. An indicator
lamp shows when a particular chan-
nel fader is on and programming.
In addition, there is a remote op-
erate button on this console for the
Master Control Room Autotune
switching gear previously described.
Thus, it is possible for the Auxiliary

i,

left and AM on the right. The plate and modulation
in a concrete wvault

{ollowing good engineering practice
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Control Room operator to handle a
main feed switch independent of
Master Control. The preset condi-
tion, however, must be set up on
the switching unit itself.

A feature common to both con-
trol consoles is independent and au-
tomatic turntable cueing. As with
the microphone channels, on and off
switching 1s done by relays con-
trolled by push keys located above
the faders. On the transcription
channels, the relays in the de-
energized position connect the out-
put of the preamplifiers to the input
of a cueing amplifier. A separate
cueing speaker completes the ar-
rangement. Thus, a turntable is
automatically switched from “cue”
to “program’ as the transcription
channel *‘on” button is depressed.

The Music Library contains a
standard transcription turntable and
a small mixing console with VI
meter. A monitor speaker is mount-
ed on the wall. The dual channel
preamplifier, booster amplifiers, and
monitor amplifier for this setup are
installed in one of the Master Con-
trol Room racks. The output from
this console appears as one of the
inputs to the Preset Switching Con-
sole on the Master Control desk.
This makes it possible to air tran-
scriptions directly from the Music
Library if so desired. It is also pos-
sible by means of patching to bring
up the Music Library Console as a
remote on either the Master Control
Room Console or Auxiliary Control
Room Console.

This station has standardized on
250 ohm impedance for all micro-
phones and turntables, and all cord
connectors are similarly wired. Fur-

thermore, the turntables have no
self-contained preamplifiers and
operate at microphone level. This

procedure is of great assistance in
eliminating confusion and increases
the general utility of all equipment.
At first glance this seems like a
minor detail, but an engineer who
has had to operate and maintain an
installation with several micro-
phone Impedances, and different
cord connectors will realize the im-
portance of this uniformity.

All office, building and studio
monitor amplifiers are rack mount-
ed in the Master Control Room.
Monitor selection in the various of-
fices is done by remote control boxes
which control Autotune stepper
units installed in the Master Control
Room. Each box has a rotary switch
for setting up any one of ten moni-
tor channels. A second knob oper-
ate a loudspeaker pad for volume.
Each box has a rotary switch for
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getting up any one of ten monitor
channels. A second knob operates a
loudspeaker pad for volume control.

Transmitter Plant Yacilities

The telephone lines feeding each
transmitter have been equalized so
that their response is flat from 30 to
15,000 cps. =1 DB. A third line for
the telephone can be used for pro-
gramming in case of an outage on
the regular circuit, and a spare
equalizer is available for connec-
tion.

A single control console serves
both the AM and FM transmitters
thus providing a convenient cen-
tralized operating position. Audio
and test racks are located to the
rear of the console desk. Facilities
are provided for local operation of
an announce microphone, a tran-
scription turntable, and a test oscil-
lator. These can be switched to
either the AM or FM channels. The
console panel also contains frequen-
cy and modulation monitors for
both the AM and FM transmitters
as well as VI meters for the audio
inputs of both transmitters.

Three cabinet racks mount all
speech 1nput, accessory, test, and
monitor equipment. This includes a
distortion meter and audio oscilla-
tor, Limiting amplifiers are em-
ployved in both the AM and FM
services.

The FM transmitter consists of
three basic units, a 250 watt ex-
citer, a 3 KW intermediate and a
10 KW final amplifier. The carrier
center frequency is directly crystal
controlled utilizing the Phasitron
system of modulation. Frequency
multiplication of only 486 times
contributes to the carrier stability
plus or minus two parts per million.
Pressurized dry air is employed in
the coaxial line to the radiator.

Three bays comprise the 5 KW
AM transmitter with the exception
of the crystal oscillator exciter
which is mounted on one of the
audio racks mentioned previously.
The RF power amplifier uses an
892R in a single-ended circuit. The
plate and modulation transformers
as well as the modulation reactor
are located externally, and together
with the FM plate transformer are
installed in a concrete vault. The
AM antenna array and phasing gear
are connected to the f{ransmitter
with coaxial line, and this too is
pressurized with dehydrated air.
Also included in the transmitter
building are a complete workshop,
utility room for heating and water
pumping equipment, a lavatory
with shower, and a two-car garage.
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TELE-TECH's Associated Editors
Embody Wide Radio-TV Experience

B. F. Osbahr

Bernard F. Osbahr, assoclate ed-
itor of Tele-Tech, has had a long
experience in radio as experimenter,
manufacturer's  trouble shooter,
author of radio texts, and radio ex-
pert and administrator for the US
Army in the European Theatre.

He early showed distinction in
radio, physics and editorial work in
his high school and technical school
days, winning a number of awards
and honors. Following lecture and
laboratory work on the RCA Insti-
tute’s faculty, in 1939 he became
engineer for RCA at Camden,
performing field tests on new
equipment to be marketed, prepar-
ing technical data and instruction
books on new radio and television
apparatus, and handling special
trouble-shooting assignments at the
home office and in the field.

In 1942 he began a course of spe-
cial lectures to Signal Corps enlisted
reserve students at the New York
School of Radio, much of the labor-
atory equipment for which he also
designed and purchased. In 1943 he
entered the US Army as radio spe-
cialist and teacher, with responsi-
bility for maintenance of his regi-
ment’s AM and FM communication
equipment, as well as instruction of
radio men.

After the Armistice, he remained
in Germany to supervise procure-
ment of electrical and radio equip-
ment for the occupying forces, later
becoming executive in charge of all
maintenance activities for the Eu-
ropean Exchange Service.

Since returning to the US in early
1948, Mr. Osbahr has been a
member of Tele-Tech’s editorial
staff, handling varied technical as-
signments, including complete anal-
yses of station WPIX’s TV installa-
tion and Philco’s manufacturing
operations.

www americanradiohistorv com

]. H. Battison

John H. Battison, formerly as-
sistant chief allocations engineer of
the American Broadcasting Com-
pany, has joined Tele-Tech as as-
sociate editor.

He has had a long and varied
career in all flelds of radio broad-
casting and manufacture. During
the two years that he spent with
ABC he was concerned with FCC
and frequency allocations matters,
as well as problems incidental to
establishing new FM and TV sta-
tions. On his arrival in the US in
October 1945, after six years active
service as an RAF combat pilot in
the European theatres and Atlantic
transport flying, he joined the Mid-
land Broadcasting Company, opera-
tors of KMBC, Kansas Cily, as re-
search engineer. Here he was re-
sponsible for the conversion of
KMBC-FM to high-band FM opera-
tion and installation of a new trans-
mitter, as well as television and
general research, and facilities im-
provements, including preliminary
planning of KFRM.

Before the war he was employed
for two years as a radio engineer
by the British Air Ministry in the
Aeronautical Inspection Directorate,
and for three years before that as
a receiver design engineer by the
E. K. Cole Company, makers of
“ERKCO” radios, and one of the
largest radio companies in England.

John Battison is also well known
as a writer in the technical press on
both sides of the Atlantic. He is a
Senior Member of the IRE and a
Corporate Member of the British
Institution of Radio Engineers. He
has presented papers on Interna-
tional and American Broadcasting
before both these bodies. His spe-
cialized knowledge of, and interest
in, Europe and international broad-

(Continued on page 593}
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Page from an Engineer's Hotebook
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The Bridged "T” attenuation pad is widely used where an
adjustable altenuator is needed. Although it uses more elements,
two of them are fixed resistors, each equal to the desired terminal
impedance Z (see circuits). A single straight line irom the db
scale at left through the Z scale at center, intersects both A and
B scales at values needed for the Shunt and Series arms of the
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pad. A Bridged “H” is a balanced form of Bridged “T”, and uses
same circuit values, except that the A resistance Is divided up
into the two series arms. Example shown for 600 ohm 10 db,
pad: A—1300 ohms, B—=277 ohms. I the values of A and B
appear at points off scale. mulliply or divide the value of Z by
10 as required and opply the same factor to both A and B.

TELE - TECH August, 1949
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“G" Curves in Tube Circuit Design

New technic provides for determining dynamic operating characteristics
of vacuum tube circuits directly ond simplifies evaluation of distortion
figures. Application to various amplifier and oscillator circuits discussed

By KEATS A, PULLEN, Ordnance Dept., Ballistic Research Laborateries, Aberdeen Proving Grounds, Md.

Part Two of Two Parts

Oscillator Applications

Certain additional technics are
advantageous for the study of os-
cillators. It is first necessary to plot
the static non-oscillating load line
for the tube under consideration
(Fig. 6). From this the locus of
limits of the dynamic load line may
be plotted by considering the static
locus as a midpoint of the load line.
If the slope of the dynamic load line
is then drawn on the set of curves,
a series of load lines may be plotted.
Evaluation of average g, and g,
values and use of the equations for
oscillation permit dctermination of
the oscillation amplitude. Formulae
for determination of effective g,
and g, along a load line are

— 1
am = ;‘(g,m L (24}

|
% T,(gw PWpatGpa) e e {zn)

for class A or AB oscillators. Here
guy, Bms ahd gw, are the transcon-
ductances at the most positive,
mean, and most negative biases, and
gw, gr, and gy the corresponding
plate conductances. (Where the
swing 1s extremely large, an inte-
gration method of averaging is to
be preferred.)

The most straight-forward meth-
od of setting up the ne-zessary op-
erating conditions co4sists of solu-
tion of the operational ejguation by
an iteration method. A frequency
near the actual oscillatioa frequency
is selected by inspection or approxi-
mation. Usually one offering a sim-
ple form is desirable. Th's is as-
sumed to be the solution, and the
operator p is replaced by p = p. + A.
Solution for the real component of
A gives a close approximation to
the damping term if p, has been
chosen well. This real component
may be equated to zero and seclved
for g, and/or g,. Choice of a load
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line having the same average value
as the g, and g, required to satisfy
this equation yields the operating
condition.

Equations of operation for several
typical oscillators will now be con-
sidered. Fig. 9 shows the circuit
diagram of a magnetic coupled
tuned plate oscillator. The differen-
tial operational eguation for this
oscillator is >

pJchgmx Lpbg * g7(LpoLpgmglx LPLQ)‘D[Lp(QD# 9)
«gmxm]w:o. o ()

3 L
g S ufeigr o = a g ()
"R IS 9
where PTLLC4 1200 v v v e (@)

Eq. (21) gives tho rcqguired trans-
_—

conductance for oscillation. Choice
of the load line having the same
average transconductance as called
for by equation (27) gives the op-
erating limit.

The capacitance coupled tuned
plate oscillator shown in Fig. 10 for
an operational equation:

PG LL (a6 an)) - PHLE L 0 onlplgprey ) 0 =0 o (28]

(L | oo

2 B e @

o * (9,79}

The resulting g,. obtains from (30).

Here p,L,C,+1 = 0 .............. {31)

For proper operation of this oscilla-

tor, it is necessary thatXLG < < XcK .
1

From this it follows that v, < <—.

LieCxk

(Please turn to next page)

Fig. 6: Curves for determining dynamic load I'nes of 6]5 tube cperating as an oscillator
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USE OF “G” CURVES (Continued)

The blocking oscillator is a very
interesting circuit (Fig. 11). Since
this is a high level device, it is not
simple to analyze. However, by this
method, integral equations can be
set up which can be solved by a
step-by-step method. Since the cir-
cuit is completely non-linear, the

Fig. 7: (Below) Basic calculation nomogqraph, Fig,

A method does not apply. Equation
29 gives the general value of p re-
quired.

P = (ngv - RHCZ)&\I(LIGF' Rgcz)z"‘gmngmz"‘lzcz

PR &3]
Al ghg'ly

1,04

where g, = g, = 0. These are the
decay exponents effective after tube
cutoff. The plate voltage is then

i e
T v )
AN _jo [R"DL‘_RQ"‘T]N“ ......... (24}

[]

[}

This equation may be integrated

step-by-step.

Calculation Nomographs
Performance of calculations has

(Continued on page 59)

8 (Opposite): Extension nomograph for degenerative amplifiers and cathede followers,
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USE OF NOMOGRAPHS

1. Calculation of gain of amplifier: Draw load linc for tube ovp plate
characteristies curves having lines of constani g, and constani g.. Inter-
polate the values of g and g, at the snceessive blas valnes along the
load lines on tbe characteristic curves. From location of R, ~value on

scnle 3 of Nomograph 1, lay straight edge to respective GpL values on
scale 1 at left. The value of A for cach blas Is noted on seale 2. Trans-
fer these values of A 1o scale 4. A atralght linc fromi the value of RL
on 5 gives a point on line 6, which is conneected by straightedge with
the enrves value of &, on line 8 for cach particular blas msed for &y
The gala 1s read from scale 7.

Caleulate as indlcated ahove at
each value of grid blas. Substitute values of gain at the limits of range
under comsideration into the formula 100 (G, — Gg)/(G1 =+ Gﬂ). This

will give

2. Calculatlon of distortion: galns

appreximate distortion over the range in question.

34

3. Calculation of gain of degenerative amplifier: A new value of “A”
must be found for this case, using chart 1. Here A1 = 1 + (g + a,)
R, + g,R, . The products (g, —+ 8,) Ty and sk
scales 1, 2 aud 3 of Nomograph 2 by placing (g,, + gp) or g, on scale
and R or R
respeetively Is read on line 2 Scales 4, 5, and 6 permit calculation of
Al by taking U, on 4, U, on 6, and reading A' on 5. This value of Al

can be found from

1 respeclively, on line 3 respeetively. Then U1 or U

is then nsced on seale 4 of Nomograph 1. Calculation of the gain of
the stage requires use of scales 4 through 8 on Nomograph 1 In the
same manner ns for ordinary amplifiers.

4. Caleulotion of gain of cathode follower: In this calenlation “A™
=1+ (g, + gp) R,. Henee U, is taken as zero and U caleulated as In
(3). Again A is calculated on scales 4, 5 and 6 of Nomograph 2, and
used on scale 4 of Nomoegraph 1. Since in a cathode follower the load
resistance is the cathode ‘resistor, the valne of R, is substituied on scale

TELE-TECH -+ Auqust. 1949
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of chart 1, 8, and the gain then computed in the normal manner. 7. Computation of maximum permissible signal-degenerative case:

3. Choice of operating point: Calculalion of gain at each grid-
cathade bias point permits evaluation uof gain over the operating range
of 1he tube. The range having permissible amonnt of distortion can be
chosen, and the tube biased Lo the midpoint of the range. The operating
runge gives the permissible grid-cuthode signal.

If in

the ordinary amplifier the grid swing allowed from the operating point is

6. Computation of maximum permissible signal: the case of

multiplied by the average gain, then the plate voltage swing is the

produet ef grid swing by the gain.

TELE-TECH -+ August, 1949

First the cathode gain of the tube must he calculated with same mcthod
as for cathode follower, This gain is used ou scale 7 of Nomograph 2,
Placing a straight ¢dge from this point to the grid bias swing on scale
8, the grid swing can he read on 9. This is multiplied by the gain to
obtain the plate swing.

8. Computation of maximum permissible swing-cathode follower:
This proeess differs from eomputation 7 only in that a straight edgc is
uscd 1o gonnect the determined value of e, on scale 9 with the sleéd gain

on scale 11. The output vulirge is then reud on scale 10.
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Designing a TRF

Unusuol 15-tube receiver uses three metal rectifiers in "B"
and four-stage video amplifier almost equal high gain and

By WALTER H. BUCHSBAUM, Development Engineer, Tech-Master Products Co., 443 Broadway, New York City

w
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Fig. 1. Intercarrier type sound receiver,

Three selenium reclifiers are used in transformerless voltage tripler.

electrostatic deflection and power

circuits,
One BSN7 used

as an BF oscillator and a 1B3 rectifier supply high voltage to the kinescope tube,

ODAY’S television receivers,

operating satisfactorily most
of the time, are in dire need of
simplification. Although prices
have already been reduced some-
what, a good television set is still
beyond the reach of a very large
portion of our population, and no
really substantial price reductions
can be expected if present design
trends continue. The main reason
for this condition, is due to the
large number of tubes and the ex-
pensive alignment procedure re-
quired. Some new circuits like the
intercarrier (Parker) sound sys-
tem and the improved horizontal
synchronization and sweep circuit
using only two tubes are steps in
the right direction.
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With these limitations in mind
the question often asked is why
not a TRF type of circuit for tele-
vision reception? Such a c¢ircuit
appears to offer much in the way
of economical and constructional
advantages.

Advantages and Disadvantages

One obvious advantage of a TRF
television receiver is the elimina-
tion of the IF amplifier section con-
sisting of several tubes and involv-
ing costly alignment procedure. In
actual operation a TRF set is not
likely to become detuned since
there is no oscillator drift and no
chance of a misaligned sound and
picture IF amplifier. On the other
hand, the selectivity of a TRF re-
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ceiver is much less because in a
superhetercdyne receiver the IF
amplifier response curve contrib-
utes most to the selectivity and
overall response. By comparison
the adjacent channel rejection of
a TRF receiver is, therefore, much
lower, but in television only every
other channel is assigned in any
one service area so that adjacent
channel interference is not gener-
ally a problem. In those locations
where two different service areas
are received and adjacent channels
may be present, especially good
RF amplifier design is important,
The main problem in the design
of a TRF receiver, then, is with
the RF amplifier stages and their
frequency response, since they de-
termine the overall response of
the receiver.

To simplify the design problems
and keep the cost of components
at a minimum, only electrostatic
deflection type television -circuits
were considered. Since the deflec-
tion circuit is not dependent on the
method of picture signal amplifi-
cation an electro-magnetic system
could also be used, permitting a
larger screen cathode ray tube. In
designing the sweep section of the
experimental receiver care was
taken to locate the actual tube
sockets and components away from
the RF and video amplifiers to
avoid any possible interference.
Later experiments show that very
little harmonic interference eman-
ates from the sweep circuit oscil-
lators, and that this precaution is
not necessary. The actual circuit
used is shown in Fig. 1.

The sound system is identical to
that found in most intercarrier
type circuits (Parker system) and
consists of a 6AU6 amplifier-limit-
er with a sharply tuned 4.5 MC
resonant circuit in the grid and a
conventional 4.5MC ratio detector.
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Television Receiver

supply and operates off AC or DC. Two tube RF amplifier

performance features obtained in superheterodyne receivers

The BAL5 double diode is used as
detector and the 6AT6 as driver
amplifier for the 6K6 sound out-
put tube.

To further cut expenses, a trans-
formerless power supply is used
employing three selenium rectifiers
in a wvoltage tripler circuit. The
high veltage for the second anode
is obtained from an RF oscillator
type supply using a 6SN7 as os-
cillator and a 1B3 as high voltage
rectifier. This supply was made
gquite compact and mounted in a
2% x 6 x T-in. shield can on top
of the chassis as indicated in Fig.
2. Centering and focusing controls
in addition to a high voltage bleed-
er were mounted on a bakelite
panel in such a manner that the
control shafts could be turned
with an insulated screw driver in-
serted through holes in the rear
chassis apron.

RE Amplifier

In order to secure sufficient
selectivity and get adequate sig-
nal-to-noise ratio, two stages of
RF amplification are used. Fig. 3
shows a balanced input circuit
consisting of the center tapped RF
cheke, L1, and condenser C3. This
condenser is used to balance out

HIGH
[VOLTAGE

Fig. 2. Top view of chassis showing tube

layout, kinescope and operating controls
/1
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g
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Fig. 4. Frequency response curves of single
and double tuned overcoupled RF circuiis

the Input capacity of the tube and
in its place a larger choke induc-
tance could have been used. Be-
cause of the low input impedance,
especially on the higher channels,
the choke L1 effectively acts as an

approximate 300 ohm termination
for the antenna lead-in. The bal-
anced input feature was adopted
because of its good noise rejection
characteristic.

The plate circuit of each 6AKS5
RF stage is tuned by a series of
coils giving the ‘“tuned line" ef-
fect so often found in superhet re-
ceivers. A single turn link connects
the plate and grid circuit giving the
frequency response curve of an
overcoupled double tuned stage as
shown in Fig. 4. To provide more
than critical coupling on the low
band an additional condenser (C21
and C22) is connected at the coils
corresponding to channel 6.

The need for two double tuned
circuits in the RF section deserves
special attention because it does
represent an alignment and design
problem. In regular superheterodyne
receivers the selectivity and overall
frequency response of the whole set
depends largely on the response of
the IF amplifier section. A TRF re-
ceiver, having no frequency selec-
tive stages after the detector, must
therefore have enough selectivity in
the RF amplifier.

Fig. 4 also shows the frequency
response curve of a single tuned
circuit. Note the single peak and

(Please turn to next page)

Fig. 3. BF tuner and video amplifier circuit, Note use of “tuned line” type of coil connection. The antenna input circuit is balanced by use
of a centre tapped RF choke and bypass condenser. The overcoupled response curve is obtained by a single link between plate and grid.
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TRF TV RECEIVER (Continued)

the very gradually sloped off sides.
In a TRF circuit this would mean
that considerable gain is available
for signals on adjacent channels.
Superimposed on the single tuned
response curve is that of an over-
coupled transformer. Now the top
portion contains two peaks and,
most important the sides of the
curve go down much steeper and
give almost no gain at adjacent
channels. If two such curves are
added, which is the case when two
RF stages are used, the sides of the
overall response curve will appear
still steeper. In this design two
6AKS5 tube types are employed as
RF stages.

Detector & Video Amplifiers

The detector could be any diode,
but for the sake of simplicity and
compactness a 1N34 crystal was
used. In superheterodyne, the larg-
est amount of gain is ordinarily
achieved in the IF amplifiers, and
in a TRF receiver it can be obtained
in the video stages. Provision must
be made therefore for passing the
whole band of video frequencies up
to 4 MC. In this design, frequency
compensating networks are used to
provide the wide bandpass, as shown
in Fig., 5.

Not every stage of video amplifi-
cation, Fig. 3, has a set of series and
shunt peaking coils, because it was
found, practically, that this results
in a sharp peak at about 3.5 MC in-
stead of providing a straight-line

e ——— ]

>N
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X
|
.I
N4
2
s /

MC. —

Fig. 5. Compensation produces wide band.
pass

respense. Only the first stage con-
tains a low frequency compensating
network in the plate circuits, con-
sisting of R11 and Cl2. At the low
frequencies C12 has considerable
impedance and the actual load re-
sistance is increased by R11. A larg-
er plate load naturally results in
greater gain at those frequencies.
Fig. 6 shows the effect of this net-
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work on the overall response. The
high frequency compensating coils
L6, 7, 8,9, 10 and 11 are standard
shunt and series peaking coils found
in any regular video amplifier.

The stage by stage gain of the en-
tire system of RF and video ampli-
fiers is shown in Fig. 7. The video
output tube which is the last triode
section feeding the grid of the cath-
ode ray tube, has less gain than the
cther stages. The cathode ray tube
grid has considerable capacity tc
ground and thus effectively lowers
the triode plate load and therefore
also the gain.

The video amplifier tubes in this
particular design are two 12ATU7
dual triodes, but other tubes such
as the types 6AU6 or 6AG5 could
also be used as voltage amplifiers.
If the gain of the first two video

of that frequency results which is
then amplified along with the pic-
ture frequencies, Because the video
amplifier response does not drop
down completely at 4.5 MC the
sound IF will receive a sufficient
amount of amplification by the time
it reaches the last video stage. From
there it is fed through C 19 to a
sharply tuned resonant circuit in the
grid lead of the 6AU6 sound IF
amplifier, Fig. 1. This stage acts not
only as amplifier but also as limiter

(-8} 5« Sa 0.7 12 1. ©x 81
(r-13) ax 4x
BAKS BAKS (N34 12aU7

12aU7

CORTRAST CONTAOL AT MAaX.

74P4

Aﬂ—'"‘ <
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Fig. 6. Effect of low {requency compensation

stages had been raised by means
of larger plate loads it would have
been possible to use only three
triodes and utilize the fourth either
for DC restoration or in the sweep
section.

The contrast control in this re-
celver consists of a DC biasing cir-
cuit for the video amplifiers from a
fixed negative voltage. Although no
automatic gain control was used,
it is possible to incorporate this fea-
ture by obtaining a DC bias voltage
from the grid or cathode of the last
video stage, or by using the sound
detector circuit.

Inter Carrier Sound

The sound system used is the in-
ter carrier type (Parker system)
as found in many regular television
sets now on the market. The 1N34
detector, being a non-linear circuit
element, acts as a converter and
produces a beat of the sound and
picture carrier. Since their dif-
ference frequency is 4.5 MC an IF
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Fig. 7. Stage gain= of RF and video circuits

and helps to remove some of the
amplitude modulated picture com-
ponents, especially the 60 cycle ver-
tical synchronizing pulses. A con-
ventional 4.5 MC ratio detector re-
moves the frequency modulated
sound signal from the carrier.

Special care must be taken in
aligning the RF section to bring the
sound carrier to the bottom of the
response curve slope, If the sound
carrier falls directly on the slope of
the curve, the 1N34 will act as a
slope detector and the sound signal
will appear on the screen of the
cathode ray tube. For this reason the
bandwidth of the RF section should
only be 3.5 MC between half power
points.

In the New York metropolitan
area, where this model was tested,
it gave excellent results on all low
channels, with contrast and resolu-
tion being equal to most superhete-
rodyne receivers. Its main weakness
was the tendency to pick-up inter-
ference from strong local radio
broadcast stations and almost every
other radiation source. After somc
experimentation this was overcome
by completely shielding all video
amplifier tubes and their circuits be-
low the chassis. The use of a bot-
tem plate and regular tube shield
was found adequate for this pur-
pose.

Some field tests were made in a
fringe area location where super-
heterodynes would only receive pic-
tures with considerable “snow” and
a high noise level. The TRF set
acted in about the same way, pos-
sibly showing somewhat more
“snow”. An antenna preamplifier or
booster was then tried with the su-
perheterodyne, and it seemed to im-
prove the signal-to-noise ratio

TELE-TECH « August, 1949


www.americanradiohistory.com

somewhat. When the booster was
connected to the TRF receiver, the
picture appeared to be far superior
and to be almost free of snow. It
was noted, however, that the tuning
of the booster with the TRF set was
very critical and slight mistuning
resulted in sound appearing in the
picture.

From the results obtained to date
this circuit appears to be the most
suitable, although a model using
three 6ACT video aniplifiers also
gave good performance. In earlier
models, the @ of the tuned circuits

in the RF section was too low to
permit proper bandpass response in
the higher television band. To over-
come this, ceramic wavers were
used in the bandswitch together
with special Hi-Q ceramic conden-
sers. This improved the frequency
response curve as well as the gain
considerably in the higher television
channels.

The main difficulty encountered
in the physical construction was
with the channel switching arrange-
ment. No suitable commercial units
were available, and those construct-

ed suffered from various mechanical
shortcomings. Nevertheless, these
sets were actually in operation and
gave quite satisfactory performance.

In conclusion it can be said that
the TRF type of television receiver
appears to be quite practical, and
that it can be manufactured very
compactly at really low cost. More
development is necessary, however,
in the design of a suitable RF tuner,
preferably in the direction of a
continuously variable inductance
type, permitting easy alignment and
simple operation.

New TV “Prompt™ System Uses Tape Recorder, Deaf Aids

NE of the most expensive phases

of television—once the station
is built and operating—is live pro-
gramming. Unlike sound broadcast-
ing, TV requires that the players
know their lines and not read them
from a script as has been done since

EARPHONE
PICK-UP LOOP

illustrating  principle of
Unit is essenlially «

Circuit
operation.

Fig. 1.
receiver
two stage receiver with audioc pickup loop

early AM days. A new application
of the old and very well known
principle of audio frequency appears
to offer TV stations a means of put-
ting on live shows without hours
of expensive rehearsal time.

It took two producers, Philip
Clarke and Jock McGregor, to un-
cover this application. In exzuse for
the engineers it may be said, per-
haps, that they did not have as
much reason as the producers to be
aware of this need.

The system, known as Drama-
sonics Inc., 595 Fifth Ave., New
York City, is based on the principle
covered by the patents held by the
Telesonic Theatre Corporation. The
principle of operation is to feed the
output of the program amplifier into
a loop of copper wire which is laid
under the floor covering of the thea-
tre, encompassing the seating areas.
For reception, receivers similar in
size to a standard deaf aid are used.
However, in place of a microphone,
a pickup coil is connected to the
grid of the first tube. In effect the
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large floor loop and the small re-
ceiver loop constitute a transformer
with an air core. Provided the
speech currents in the primary are
great enough to set up a strong
field, good reception anywhere in
the theatre is available.

The originators of Dramasonics
Inc. have applied this principle to
the television studio, and produced
a scaled-down version of the audio-
induction deaf aid receiver which
works in ¢onjunction with a Brush
tape recorder. The normal output of
the recorder is connected to a
matching transformer to match the
low impedance of the primary loop
to the output tube. The output (pri-

Fig. 2, Earphone invisibility is demonstrated
al the School of Radio Technicque, New York

mary) loop consists of a continuous
piece of #10, or #12 insulated wire
looped around the set, behind the
scenery and thus out of view of the
cameras. The receivers measure
about 6 x 4 x 1 in. and are con-
cealed in the clothing of the per-
former. The earphone is skilfully
made up to match the skin tone of
the actors and is virtually unnotice-
able. After the actors have walked
through their parts to familiarize
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themselves with the action they re-
cord their lines on the tape recorder.
They then insert their earphones
and turn on the receivers. The tape
is played back with the recorder
output switched to the loop. As the
lines are reproduced the actors hear
their own voices, and repeat what
they hear.

Since there is no RF power gen-
eration there is nothing to interfere
with the operation of cameras or
other equipment. While the circuit
of the Telesonic equipment is pro-
tected by patents and has not been
divulged, the basic principle is well
known and is shown in the simpli-
fied schematic of operation. The “A”
and “B” batteries of 1.5 volts and
30 volts respectively should last for
many months. The secondary (pick-
up) loop may be shielded electro-
statically and consist of about 4,000
turns of 40 gauge wire. Regenera-
tion could probably be used with
advantage together wilth a tuned
amplifier which would have an in-
creased gain over the frequency
range used.

Fig. 3. Sirapped to ley, receiver would be

costume
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New Lab and Test Equipment

Marker Generator

Type ST-5A marker generator has been de-
veloperd for  use in
wltere an accurale source of

television  applicationg
narkers ig re-

quired to mark specifie trequency locations an
a tuned circuit response cuarve when presenled
on an ogcilloscope. A separate crystal fur each
television c¢lhiannel can be selected by a rolary
switch, wilth no tening vequired., Pieture and

andio ier auarkers arve avallable slmunl-
tangous. MMarke may he positioned apy-
where in (he 20 (o 37 MC range and as many

as 5 markers may be used al the same time,
OUnly one dial setting A for complete
receiver alisnmant, and Dand amd rap
“uits can be aligned in a single operation.
eneral Ilrctrie Co., Speeialty Div.,, Syra-
cuse, N, Y,

Signal Generator

Designed for laboralory, production, and
schoel applications, niodel 329 signal genera-
lor can be usced for IPA-AM aliznment and (o

provide TV marker [reguencies, Tt fealures
a highly stable Hariley oscillator with a fre-
quency range of 150 K¢ to 100 MY with
fundamentals o 34 M0, A Colpitts type
audio oscillator supplies pure 400 ¢xele sine
wave voliage for modulation.  Model 320 s
available in kil Torm or completely assemble:l
and tested.—Electronie Instrument Co., Ine..
276G Newport St., Droollyn 12, N. V.

Signal Generator

This  newily  developed  signul generator
covers  bolh upper channel lelevision and
mobile  band (rejuencies on  fundamenials

€ €

e

!

Known as (hie 292X, this Lest instrument,
aside from providing all AM, M and TV
frequencies, will measure inpul and putput

b

40

uniler  test. It may be exlernally
from 15 to 10,000 cps and & cast

of unirs
muodulated

aluminum attenuator minimizes signal leal-
age, Dimensions ol the hlue lacquer finish
sreel case are 14 hy 16% by 8 in.—Hickok

Slectrical Instrument Co., ¢ o K. D, Johnson,
10606 Dupont Ave.,, Cleveland 8, Ohio.

Rectangular Coordinate
Recordng System

Type 373 rocrangular coovdinate recording

system providies, in Cartesian coordinates, an
plet of

inked voliage, aus a function of the

dsplacement angle of a neasured element.
U=able chart width is 10 in., correspoading
to o vollage range of 10,060 Lo 1. or 80 D3
Bovh pen and paper feed are servo controlied
wilh chronograplh paper teed oplional, Maxi-
mum pen speed is 40 in./sce. At full scale
expansion, the maximum paper feed rate ig
10 in./sec. Applicable whenev it is desired
to record] vollage as a funciion of lime or
an angle, Lhis syslent can be used for record-
ing light intensities, sound pressures,
heal levels at writing raies igher than forn
erly availuble.—Adrhorne instruments Luabors
tory. 160 Old Country XRowd, Mineola, N.

Capacitance Compuarator

Anou gilled) operator ean grade, sort or
check as many as 8.000 eapacitors it day with
nrodel PC-4 awtonutic capncitance compar-

iGtor. an inslrument for calibrating capacitors
of any type within an accuracy of 0.2%.
Range is from 10 wwl to 1000 nf. The meter
is a large-faced. sqgnare. MO D'Arsonval type
4-in,  Weslon productl, inclined for easiest
vislon with minimum parallax. There are 3
meter senales in ranges of—59% 10 +59% — r;
to FA0% and - 3% o -FLOD%, .01,
cinnati, $32) ‘ppard  Instrument
tory, Inc., Bunk St., Cincinnaii,

%
Cin-

Labora-
Ohio.

Oscilloscope

Available as a kit or a folly wire
asted oscilloscope. Lhe model 4an s
‘nstruient whieh has a horvizontal sweep civ-
cuit from 15 c¢ps to 30 KO, Frequency ie-
sponse of horizontal and vertieal amplifiers
fg 50 ¢ps to 50 KC. Input impedance is 1
megolmm and 50 ppf, Model 400-K (Lthe scope
in kil form} comes complele with all neces-
4ry components, tubes and instruclions, List
100, $69.95; 400-K, $39.95-—Electronic Instru-
ment Co.. 276 Newpori St., Brooklyn 12, N. Y.

www americanradiohistorv com

Logarithmic Voltmeter

Having a 3¢ DB meter scale, model 12t
Logger reads maximum and minimum pro-
rram levels on the same meter range and

measures systent noise level in silent inter-
vals of program. Fecding output (linear in
DLHY to a direct wriling osciltograph (via
suitable amplifier), it will record acoustical
reverhberalion or the efficlercy  of  studio
operators in  riding gain. Built-in  vacuum
tube wMmicler has same operating speed as

standard V1J meter; for more rapid action log
oatput may feed into a calhode ray oscillo-
raph. Lnit includes preamplificr and power
supply for log unit.—Awlio Imstrument Co.,
1947 Broadway, New York 23, N. Y.

Flutter and Wow Meter

A flutler, wow and drift percentage anu-
Iyzer, known as model 491 ¢lype A) has been
gned with a buill-in high gain amplifier

E‘, s

f - L e S : B e i =

was engineered to comply
standards set by the
SMPE for flultter., wow and arifr readings,
1t determines wow, futter and drifl conlent
of xll L¥pes of 32 1/3. 45, and 7§ RPM discs;
16 and 35 mm sound flm mechanisms, aco-
tate filin rvecordersz, and magnctic wire and
tape recorders and playback equipment. Hum,
noise, switching surges, and other ecxtraneocus
transients have no effecl upon the reading or
slalyility of (he instrument. List $19.40.—
Amplifier Corp., of America, 396-7 Broadway,
New York 13, N, Y.

and  limiler. It
with the tentative

Field Strength Meter
A new field strength meter which is entirely
weighs

sell-contained and only 121 lbs.

operates in the 200 to 560 KC range. Field
sirengths belween 10 p vollts/meler and 149
volis/meter are  read dircetly.  wicitout ve-
eourse to charts, curves, faclors or compu-
tations of any kind. This instrument [s simple
1o operate, and measurements are quickly and
accurately made.—Clarke JInstrument Corp.,
910 King St., Silver Spring, Md.
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TV & Communications C

omponents

TV Antenna

Type 840 laco television antenna feaiures
4 driven elements. 2 in the vertical plune and
2 in rhe horizontal pline, o place of  pari-

’ |
T

gilic elenients, thus giving far greater con-
wra) of the Held problem. and also permitting
1obe-swi ching. By means of (he anlenna’s
aiplexer network, co-chanuel interfervnce can
be eliminated entirely in  many locations
where o stations are on ihe same channel
or adjacent channels and located about 150°
apart ar the installation. It alsue makes
possible reception from either divection withi-
out the mnecessily of twning the anlenna
f1gelf. [Pront-lo-back ratie is exuemcoly high.
ranging up lo I0:1.  The dipilexer. which is
housed in an altractive case localed al ihe
receiver, zorves ag o malehing  transforimer
belweenr  transniission  line  and  recelver,
eliniinaling any swanding waves due (6 i
mismateh. 1L also serves as A revVersing

switch  for swilching  Qirectivity  lobe A=
veversing is Jdene electrically., nothir lost
in signal —Technical Applianece

Corp.. Sherburne, N. V.

Miniatuire Fower Pentode

Designed ror usge as i class © power ampli-

fier, thie 13ype BAG 1 a mullistrand Tlament
whicl will operade ‘n equipment where the
Baltery voltage is expected (o range between

Toand 8 volls
wotpur of 3

e tube is capable of a power
watts at {reauencies as high a

TOOMC, Tt uxes the 9-pin mrntature wll-gls
cnvelop and bulton stem. Duaameter iy %% in.
zn'l height is 2% in.—Tung-Scl Lamp

Works, Inc., 95 Eighth Ave,, Newark 4, N, £-

TV Antenna Multicoupler

The TEC AMalticoupler is a small
slalled unit which rfacilitates th
§ TV mels from 1 antenna. As

casily-in-
operation of

many as 3

Mulri

uplers may be used in cascade and
wlen such au arrangenienl exisis the shuul-
1aneous operation ol 24 veccivers is pussible
fromt 1 antenna. ®ets may be tuned inde-
pendeniiy on any of the 12 exisiing channels
At the same time. The unil coniaing 3 elee
tron Lubes in o special cirent which prevides
n nigh degres of isolation berwesn operating
sets and does not appreciably diminish the
stgnal received Ly any  one receiver Tele-
vision Egquipment Corp.. 23% William Xt., New
Yok 3, N. Y.
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TV Tuner

An individua! oscillator BOCEW
for each channel, higher sens with
fewer tubes, and one eontrol shaft for fine

tuning and channel selection are fealires of

(he “&tandard Tunecr”. o wlevigion receiver
& ponent. Channel junduciors arve easily ir
Lerehanged All 12 ¢hannels are covered.—
standard Coil Products Co.. Ing, 2320 North
Tulaski Road, Chicago 39, 1IL

Uni-Directienal Antenna

Model 204A1 is a uni-directional antenna

for use in locations where both high and lew-
slations are in the

{requeney sunle  general

Aireetion. A rfealure of ihe 32tdAY1 s the
unique REA V7 attachments [or uni-iirec-
tional  reception on  all channels. A e
nniforn respanse isx provided on channels 2
lo 6 than a folded ddipole, and respunsge s
unusually fal over each ol the I ielevision
bunds —Radio Corporalien of America. HCA

Victor Div., Camden, N, J.

TV Link Equipment

Telelink equ pmenl for 3 I¥pes of lelevision
Dierowave relay systems bas been developedl
ror operafion in (e 1990-2L10 M baned. 2asic

compenents include  (ransmitters,  receiver
and aniennns for inleveity., studio-to-tran
mitier, and zemi-portable relay The inter-
city equipment (type TL-1-T3) [IMls 1he need
for an inexpensive and reliahle nelwork ba-
{ween 1elevigion sralions 1 different cities.
telay  sit conpecti the stations c¢awn he
aced rrom 25 o BU miles apart depending
g the rerrain.  The siwdio-to-vransmitler
vgnipment 11ype TL-1-A0 sl the semi-port-
alble velay (lype T-2-A) illustrmied. foo link-
ing fleld cameras with the studie or irax

mitter, are bothh for one-hop Lransmisgio
Transmiticr gutpub for (he T syslemns ranges
Iram 5 le 10 watds whicl, by (he use of a
highly direcrional parabelic andenna, gives the
equivalent ol 5-1EW dransmitier pawer nt
Lemn cenier, [Mreguency response is fdat lo =1
LB out to o MO, with medulation zod ds
modnlation linear wilthin wo—Lieneral Klec-
tric Co., Trusmitter Div., Syracuse, N. Y.
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Sectional Control Console

A universal Lransmiller control console has

heen developed which is capable or providing
cenlrahzed

control of all mixing and pri-

mary swilching operations Lor AM, FAL and
felevision transmitters. Known as the BTC-1,
{he new console comes in 9 diffecent types of
hlocks or sections which can be selected and
holled togelher in varipus combinations to
form o console capable of satisfying the re-
fuirements of onhe or more transmitlers of

any tvpe. The hasic unit consists of an au-
dio contrel turrer and an RF control turret
mounted on 2 desk-1ype seciions with re-

Dieces Jther units are a %07
desk seclion, a television control console. a
complere torrel with blank panel, and a 43°
wing turret with blank panel. The console
may be huilt in a straight or in "L or 07
formations.—RC.A  Vietor Div., Hadio Cor-
poratien of Ameriea, Camden, N. J.

TV-FM Antenna

An antenna which can e inslalled on a
window silt without Leols, nails, holts, screws,
o cement hias been developed for ielevision
and FAM applications, 1t s non-directional
and govers all [requencies between 44 and
216 me.— Publie Operating Corp.. 100 West
42nd st., New York 18, New York.

movable end

Circular TV Antenna

Degigned to overcome the need for 2 sep-
arare antennas for high and low freqienecy
lelevision preception the Welin Clirele ©X"

ielevision anfenna can be pevfcetly matched
o 72, 150. and 300 ehm lead-in lines, depend-
ing upon the receiver input circuit, The whaole
installaltipn weighs lees than 1% 1bhs and the

antenna’s high signal strength obviatag the
necessity for  swacked arravs and guved

siructures. 1t Is supplied in 2 sizes: an out-
Gdoor ar attic model whicl: measures 34 in. in
diameter and retails for 259; and an ndoor
maodel with a <Damecter 13 ., priced

Letwern $15 and 520.-—Welin By, Continental
Copper & S8teel Industrics, ¥Yne., 300 dMavlket
wt., Perthh Amboy, N. J.
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Sound & Recording Equipment

Portable Tape Recorder

the IMI6-3.\ poilable tape recorder, con-
sisling of a hasic drive unit and an auxiliary
spooling mechanisn, is shown in use with the

’T6-1 poriable 3-caannel. mixev remole am-
Iifler, . its standaml NAD 10!
. tape spoals is 64 minules al a4 speed of
in./sees (CAM gqualivy and minutes al 1%

in./sec. The PT6-MA h a SIUeNCY Tespons?
J0ocueles to 15 KO =2 DB with less than
2, harmonic distortion at full modulation.—
Magnecor:d, Inc.. 3y North Michizan Ave.,
Chiecage, 1.

Single-Phone Headset

“at-plastic
provides a
milliwalc

A single-phone hemwiser with a
frame that slips onto either ear
comfortahle listening level wilh .3

CTELEY N

input and is available for high or low
dances. The
cames
5-ft.

arsel’” weikhs only 12 oz
with a  iloxible,
stzudzoet phone plue
1, rusi-proel pece

sible. clear
Minneapolis 1,

equippel
cord with a
The sead
€ attached 1o a rev
enr frame.-- Telex, Tne.

Sound Measuring Equipment

A specially isclated socker Lip
Feelively separates the microphoene
siructuare from the preanmplifier extension tubel
is an exclusive fealure of model

U

souncl pressure measureinnL cyuipment.
This isalation elintinates mechanical reso-
nances that might otherwise result in the ex-
treme high trequency range due to slanding
waves which could be set up in the preampli-
fier extension 1ube under certain conditions

50

which of W
clampingiy

GA-100247

ol use. ‘e New instrnnent's dynamic range
i such Lhal sound pressures {rom less than
1T dyne/em? (o 20,600 dynes/cm?2 (160 DR

levely may be directly measnred, and a times
ten mulliplier 35 available for extending the
uprer range Lo 200,000 dynes/em? (180 DI
levely)., A built<in calibratling cireuwit permies
getting the system gain so  Lhat exactly 1
millivolt/dyne /emy is delivered across  the
10,904 ohm  ourput  circuit.—Mas Labora-~
torvie,, Ime., 3848 Carnegie Ave.. Cleveland
15, Ohio.

Magnetic Tape Splicer

Critical, efMcient splicing
cording lape, without
employing  adhesives s

of magnelic re-
iping, cementing or
facilitated by the

AT-1 Presto Spliver
the new device ig b

vperating principle of
on a comhbination of

elacirically produced heat snd precise yres-
sure, applicd with an aceurately controlled
time cycli—=prodtcing stiong, perieet, diag-

oral splices. Tape is Joined Iy o plastic weld
without adding (o the thickpess ol the tapue
or using any of the tape ilerial for thn»
weld, N sluops™ are ereated; the propertics
ol 1hie magnetic jecormling lape are not al-

fected and the splice iz inawdible even with
playbaclk atpl roal maximun gain, ISach
splice takes Drom 4 o 3 secouds wiith b

second cooling off period after splice is made.

FOR New York, f6i-—Prestoseal Manua-
x Corp.. 38-t11 Queens Bhvd., Long
Islamd City, New York.

3=Speed Cartridge

A new lorgue drive (win-tilt pickup eart-
ridge [or all (hree phonogriph record speeds
heen developed with o frequency response

which clesely  follows (he NADB  standard
curve, Crulpug voltage is 1 vall on RDSO
tesl record at 1 K, Known as the UTwilt',
the unit uses a ngle win-tip replaceable
needle which plavs 78, 43 and 32 1/31 RI’M
records withaout weight change amd with a
tracking pressure of only ( grams on either

needle Lip. With easy, positive-lilting snap-
agction, you merely tile the "Twilt” to select
the 1-mil oy d-mil needle-tip for fast or slow
specid records. List $#12.—Xlectro-Voice, Inc.,
Buechanan, Mich,
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Aundio Amunlifier

Treyueney response from 20 cvcles to 20
WO 35 ohtained with the T-32W10 auwdio am-
plifier, a new uanit with an ovuipul of 10 watts

at less than 29 distortion. It has a
wirerdl socket for ithe T-32WOO pre-ampl
an additional component that is .
when the amplifier is used with any of the
popular reluctance phonoe pickups of high
impedance wicrophones.  Owpat for 3 lu 4
ohmg, ¢ to § ohims, or 1) o 16 ohms is pro-
vided., covering  all  penular  high  fideiity
spealiers-—Thordarson. Ince.. 500 West Tluron.
Chicago 10, Il

Audio Mounitor Panel

Pre-

Precise monitoving of aucic levels ig pro-
vided by (he 630-A1 panel, a unil which also
provides A switching arrangcment whereby

e sante meter. throongh aderuals alvtenunt-
o1 1 he employed to contdinaie (he ouipun
gignal aof inCependent recording  systems.
The meler is calibraled at =20 ta -2 VU andl
0 te 100%. 1t can be supplied wilth percent
markings above or below 1he arc. The Zern
position on  the nierer may be adiusted,
means of the attenuatar, through a i
range of - VU 1o 442 A vern
menl (serewdrviver-liype) peronits zeroing the
meter within =03 DI in steps of 1/10th DB
sa thal il may be calimrated against an
solute stan-larml or matehed 10 olher meoters in
the system.—Fairchild Kecording Equipment
Corp.. 154th St., & Tih Ave., Whitestone, N. Y.

Audio Amplifiers

New AN
have been
pecially de-

Compact and easily maintained.
KM and television awdio ampline
huill en trays which fit into a

signed shell for mounting n any standard
18-in. cabinel or relay rack, A hinged front
ranel on the shelf permits quick replicement
of mnplifers and rapid lube cb fromy the

front of the reck. The amphfiers rlug into
Cannon recepracles at the prear of e tu .
Inclucded are fthe ype Ba-1- pre-amplifier

(ilustrared) with -4 tray. the
txpe Ba-1 program/monitor amnlifier
wilth its type FA-22-T fray, und the lype
FA-23-A shelf which will accommodate up o
% of the wpre-amplifiers and ap te 4 of
program/moenitor amplifiers.—General Electric
Co., Trausmifter Div., Syracuse, N, Y.

its tyvpe 1MA
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New Parts for Design Engineers

Subminiature Tubes
A line of thntinmtnre thhes

velopres inz ol the

poawer (1ACTr:

heaas Teen de-
Fullowing 1y pes:
etode

shiarp-cuioft

; #
*

115 pentagrid converi=t (1S diedo-
pentods 11T6) Thesge 4 tubes provide a com-
plete cornplemnent for (he design of very com-
et lighl-weight, portable recvivers operai-
in ihe standard AN bromdeast hand and
having extremely low A-bDattery drain—onls
hoodic amp, per tube. Construacted  with o
viery o small azlass-hutton $-pin base sealed Qo
the glass bull, 1lhese subminiature tubes have
2 senated lenmgill of 1M in, and a diameter
only slightly arer Lhan ¥ of an in.—
Ruadio Corporation of America, RCA  Yictor
v, Harrison, N, J.

Relay

Compact, siurdy, with electrical conmeciions
well  spacell  lor ensy  accessibilingy a4 new
zeneril purpose Advance relay is Yable in

4 condact combinations up to DPDT.  {Ton-
1aets on o standard untls are Li-in. diameter
rure silver, rated 1156 voll + volts DC
non-induciiy Metal par heavily plated
with cadmium or niclkel universal wound
eoil 18 vacuom

ERIEH
N imprecnatesd.—Ad-

vinee Tlectrie & o 1266 West 3Ind
st Los Angeles 26, Calif.
Terminal Block

Vari-colored fiber marking (ags being
Aopplied wirh the AT buili-up terminal hlock

in soldition o the while

which  the

L g

Lloclk has been carvyving Yor wore fdenutica-
uon.  These mMarking tags assare eagy iden-
tiflcalion of circuits whervever harness wiring
gv colar coded wires are to be used.  In ad-
dition, rhe marking tag provides increased
insulation 1o ground.  The MT terminal block
has ample cicarance and creepage dislance
fov use i chrenits carrying ap o 3o volis,
15 amps.—-Curtis Development & Manufacetur-
ing Co., 4524 West Madison St.. Chicago 24,
1
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Tip Ring Sleecve Jack

The PJ 539 is a tip ring sleeve sivle j
ngle plug performs the =same function.
merly provided by a double plug. The PJ
assures a sintullaneous break of both sides
of Lhe line arlter circuil is imade through plug.
—Audio Development Co., A neapolis, Minn,

A

Miniature Transfermer Mounis

Development of 2 new hormetically sealed
meunts ior audio rranstformers has been an-
nounced. Type JO I3 15/16 in. in Jiamerer,

113/0 in. In heighi, and weighs 1% o
Loth Lypes ave uounield by studs on
9/ in, conters, Titustration compaves size
with 284 miniatnre tube.  Transtormers and

using this construwction can bo Je-

reactors
signed to usdr's spocifications for A wide
ty of Jow level, low power applicarions. —
Triad ransformer Mtg, Co.  $23 North
Western Ave., Tos Angeles 1 Calif,

Veltage Regulator

Alodel 3000 line veltage regulator is a 3
KVA AC unit which has en desizned to Al

in the gap beiween Rprenson's
5 KVA models, Inpur  vollage range  of
nrodel 3080 4= 43 0o 125 velts and outpw
vollage range is adjustable between 110 and
120 volts Regulation accuracy is  0.29,
Hurmonic distorticn never exceed I'his
unit is manufactured primariiv for relay rack
wounting but can be obained mounted  in

KVA and

a metal cabinel,.—Sorenson & Co.. Inc, 375
Fairfield Ave.. Stamford. (o,

Interlocking Relay

Kunown as the 30500, 2 new interlocking
relay has been developed consisting of o pair
of (ype 2 Phil-trol relayvs. Interlocking relays

can he supplied For operation op AC or DO
When e laek np relay is energized, ol auro-
SRS My ke in mechanienlly by meang ol

4 1ensiou sring cateh, which holds the arima-
ture in the eneryd 1 position even though
the elecirical vircurt bas beon When

the second relay. Known as (he seoreluy .

& EIer othe deck up avlay §s automatie:
relesssl Drapn il meechanieally hold
tion, Contacis, whiclt may be supplied in

) ol bwiIin o Ly e made  of vy e
vrecious nmetals having vatings 2s livh as 6
amps. 11 velte N0 noninduclive—Phillips
Control Corp.. 612 North Michigan Ave.., Chi-
cago 11, T

MORE NEW PRODUCTS
ON PAGES 60 & 61
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Thyratren
A auick-healing, low-cost thsvatron (type
N1 EL | heen designed ®s A heavy dui

fiv.ng Lube [

amp. peak current rating. The NL-T48 is gaad
and  mercury i T ofor cuick-starting  and
cons ol ics within wude Lemi-

peralure lintits

vating detalls are: flla-
ment voltage, {

1
filament vurrent 16 anms

t

neals inverse voliage, 1250 volts; DO curre
output. 4 ampe——National Eleetronies, Ine.,
Geneva, 1,
TV Aniennas

IKXnown as Lha "D-Ner” series, a new lele-

vision antenna lne has heen develoned which
emhraces a hroadside tuning angle and

has o goodl Ffrout-lo-huck ralio on all TV
frequencies., A apecially engineered wrap-

around  crossarm clamp  empleying angular
compression U-Lolt, provides 4-point support
of siructural members. The crossarm is not

stamyped welzged or machined in any wax
aml  ihu retains  its  original shape and
streugth. A unique element bracket support
gecurely mrips dipeles and reflectors.  Instal-
tion tiue i less than 60 seconds—JEFI Mfg.

Co., 6101 16th Ave,, Brooklyn I, New York,

Antenna Relay

An efficient. inevpensive IZ0H-olom transniit-
PECRIVE 1e for antennasx hags heen developed
with silicone glass material forv insulatieon on

"-'

the avrmature
semblies,

aud stationary contact as-
I'roper line spacing is maintained
by solder luws extendmg from the armatare
blades and  [ront. Tests ou reasonably  llac
lines have shown a capacity up to 200 watts
RF (measured on input).- -Advance Eleetric
& Relay Co., 1260 West 2nd St,, Los Angeles
26, Calif,

al
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WASHINGTON
Hews Letten

Latest Radio and Communications News Deveiopments Summarized by Tele-Tech's Washington Bureau

CONGRESS GOES OUT LIKE LAMB FOR FCC,
RADIO—As has happened in the fifteen years of the
existence of FCC almost in every session of Congress,
the attacks and blasts against the Commission and
against certain leading segments of the broadcasting
industry—and in the past two years television—, which
have bobbed up on Capitol Hill from important Senators
and Congressmen, generally add up to naught in results.
This is the situation as the first session of the 81st
Congress winds to a close. Even the series of charges
about television and against the manufacturers for not
informing the set-buying public about the future
prospects of color video, which were so sensationally
propounded by Senator Johnson, Chairman of the
Senate Interstate Commerce Committee, have withered
away.

POSSIBLE PARTIAL LIFTING OF TV “FREEZE"—
Partial lifting of the television freeze through an en-
gineering co-channel separation plan which was recom-
mended by the Television Broadcasters Association to
bring about the opening of television in full flower in 11
market areas of the Rocky Mountain and Pacific Coast
regions has been indicated by the FCC. Such a move,
ahead of the nationwide lifting of the TV freeze, would
step up station equipment and set production and would
place those sections of the United States on a parity of
video progress with the East, Middle West, South and
Southwest, it is viewed. Most important steps in the
progress of television were instituted by FCC with
nationwide revised table of [requency allocations
(UHF-VHF) and proposed new rules for television.
These proposals and the revised frequency allocations.
including provision for color TV, are to he the subject
of a significant hearing in mid-August.

SIGNAL CORPS NOTABLE RECORD IN SPREAD-
ING PROCUREMENT—In order to gear their produc-
tive facilities for any future war emergency so they can
perform the same type of notable task of furnishing
vital radio-electronic equipment to the armed services
as in World War II, the Army Signal Corps has been
most consistent and careful in spreading its procurement
contracts to many comparatively small radio-electronic
manufacturing companies. In fact, a highly authoritative
official of the Munitions Board told Tele-Tech's Wash-
ington bureau that the Signal Corps had the best record
in its awarding of procurement contracts of any branch
of the armed services. This achievement may augur a
greater concentration of the military services’ procure-
ment activities in the Signal Corps because key mem-
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bers of Congress and high officials of the National
Defense Establishment are aware of the efficiency and
beneficial policies of the Signal Corps in eguipment
procurement to foster the strength of the nation's radio-
electronic manufacturing industry. This subject also
was likely to arise at the next meeting of the Electronic
Equipment Manufacturers Industry Advisory Commit-
tee to the Munitions Board and National Security Re-
sources Board during mid-July.

IMPORTANT MILESTONE FOR THEATER TELE-
VISION—Next month—by September 2nd—will witness
an important milestone in the history of Theater Tele-
vision. The FCC has called upon Paramount Television
Productions and the 20th Century-Fox Film Corp., the
only licensees of experimental theater television stations,
and the Society of Motion Picture Engineers to submit
comprehensive data and statements on frequency needs
and plans for the service so that the FCC can formulate
rules and standards for a full-fledged nationwide theater
television service. The FCC also expecis to delermine
whether common carrier (Bell System) relay facilities
can handle TV broadcasts for theater use or whether
there is a place for a regular theater video relay service.
In addition, the Commission agked the two major motion
picture companies and the SMPE for comments on
minimum frequency requirements for nationwide. com-
petitive theater TV and what specific frequency hands
should be allocated. The FCC stop augurs the expediting
of this branch of television during 1950 in a significant
manner to the [ullest extent feasible from an economic
and practical standpoint.

MISCELLANY—Mobile radio services, notably the
power and gas utilities and petroleum industry. have
put own house in order through frequency cocrdina-
tion committee organizations for new FCC {requency
allocations; Miscellaneous Common Carriers, formerly
Limited Common Carriers, face extensive hearings this
fall on projected systems. . . . Association of American
Railroads withdrew petition for reconsideration of FCC
mobile radio allocations which removed sole hlock to
the frequency pattern effectuation July 1. . . . ICAQ
has approved for worldwide usage effective March 1,
1950, the instrument landing system (ILS) and ground-
controlled approach radar (GCA}. . .. Perennially each
summer a Congressional committee launches a probe of
FCC activities and nothing comes of these investiga-
tions; this time a House Judiciary Subcommittee is
delving into processing of AM and FM station apslica-
tlons.

National Press Building
Washington, D. C.

ROLAND C. DAVIES
Washington Editor

TELE-TECH + August, 1949
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and Improve
Performance!

ACTUAL SIZE

Reduce
Assembly

Operations!

SPRAGUE High-K Ceramic Capacitors

HERLEC——

® Sprague-Herlec high-K ceramic capacitors
for bypass and coupling applications offer the
designer of television and F-M receivers sav-
ings in both chassis space and in component
and wiring costs.

® Disc Types 29C and 36C capacitors are
extremely small round wafer-shaped units.
Mounted across miniature tube sockets with
extremely short leads, they result in improved
v-h-f bypassing. Both single and dual capaci-
tors are available on one disc.

® Bulplate Type 34C multiple capacitors are
rectangular wafers with as many as five capaci-
tor sections. One rugged, ceramic Bulplate
may combine into a single, compact integral

PIONEERS

SPRAGUE

assembly all the capacitors and related wiring
in one or more stages of electronic circuits. In
combination with miniature resistors, Bul-
plates make more stable and reliable network
assemblies than do completely printed R-C
circuits. Closer electrical tolerances are more
economically obtained and circuits may op-
erate at a higher power level.

@ All Sprague-Herlec ceramic capacitors are
protected by a tough, moisture-resistant insu-
lating coating.

@ A constant and reliable supply of capacitors
is assured by operation of two manufacturing
plants in two widely separated locations.

® Wirite for Engineering Bulletin 601 A today!

ELECTRIC CO.
NORTH ADAMS
MASSACHUSETTS

/ ELECTRIC AND ELECTRONIC DEVELOPMENT

THE HERLEC CORPORATION « MILWAUKEE 3, WISCONSIN

{Wholly owned Sprogve Subsidiory)

TELE-TECH * August. 1949
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FCC Allocates 42 Additional
UHFE Channels for TV

The FCC in a proposed national
Television allocation plan augmented
the prospects for the growth of tele-
vision by adding 42 UHF channels to
the present twelve channcls which
would provide video service for more
than six times the number of commu-
nities now having television and over
four times the number of metropolitan
and community TV stations now pos-
sible.

VHF assignments in the present 12
channels would be reassigned under
the FCC plan which would make pos-
sible 543 stations in 221 citles and
communities. The UHF channels will
number 42 six-megacycle starting at
470 or 500 MC and will be continuous
and numbered from 14 through 55.

The UHF allocation plan will make
possible a total of 2245 stations in 1400
cities and communities, not including
rural TV stations for which no special
allocations were proposed in the FCC
report, made public July 11. The de-
termination of whether the UHF TV
assignments start at 470 or 500 MC
will depend upon the future designa-
tion of the frequency space for the
Bell System’s multichannel broadband
common carrier operations.

The present separation of 150 miles
for VHF television channels would be
increased to 220 miles for metropolitan
stations and adjacent channel separa-
tion from 75 to 110 miles, On UHF
allocations the FCC proposed separa-
tion at 200 miles and 100 miles respec-
tively for metropolitan stations and on

NEW ANTENNA FOR WAC

[ a e g S e e e e ey
H- : 1
H

%

WACE, Chicopee. Mass. operating on 730
KC. 1 XW day. erects new tower from in-
side out!l Due to restricted level area at the
site a vertical jib crane was used inside, Al
ter use jib was split and crane driven out.

54

|
i

e

Du MONT’S 19-IN. TV TUBE

The new short-necked metal 19-in. Du Mont
television tube (right} is compared with the
old 20-in. cathoede ray tube by Dr. Allen B.
Du Mont, president of Allen B. Du Mont
Laboratories. Inc., Passaic, N. ]. Overall
length of the new tube is 21% in. Because
of its shorter beam throw, it gives a sharper
and more detailed picture than ever before,

communify channels, 140 and 60 miles
respectively.

The FCC is to receive comments in
opposition to its proposed report and
plan by August 8; arguments in op-
position by August 19; and will stage
a hearing starting August 29 at which
proposals on coler TV, stratovision
and polycasting will be the subjects.

Opinions Solicited by FCC
on Theatre Television

Letters inviting statements concern-
ing theatre television have been sent
by the FCC to the Society of Motion
Picture Engineers, Paramount Televi-
sion Productions, Inc., and the Twen-
tieth Century Fox Film Corp. The
C_ommlssmn reguested expression of
views covering six specific subjects by
Sept. 2, 1949. These subjects are:

(1) What the minimum frequency recuirements
woul.d_be for o naotionwide, competitive theatre
television service;

(2) What specific frequency bands vou would pro-
pose to be allocated to o theatre television serv-
ree; reasons therefore;

(3) The exact functions which would he per-
formed in each such freguency band in o theatre
television service;

(4} Whether and to what extent functians could
be gerfurmed, in whele or in pert, by use of
cooxial cable, wire ar other means of transmission
not using radio frequencies;

(5) Whefher and to what extent existin~t common
carriers have or propose to have facilities ovail-
able capable of perferming such functiens, in
whale or in part by radio relay, coaxiol cable or
wire;

(6) Plans or nroposals lacking toward the estab-
lishment of o theatre television service,

Fire Hazards From Radar

An aireraft company’s fire depart-
ment recently conducted a. series of
tests to determine the possibility of
igniting flammable liquids with radar
beams. Tests were made with Type
SCR 720 and APG 28 radar equipment
and ANF 33 grade gasoline. Ignition
of the fuel occurred at distances of
less than 25 ft. where metals were

www americanradiohistorv com

close to fuels in the radar beam, re-
ports Tech Notes of the Aircraft Indus-
tries Association.

The tests indicate that electrical emfs
will be generated in steel tools, me-
chanical pencils, etc., thus causing
sparks. It is possible that light metals
might become heated sufficiently to
ignite flammable vapors.

Since some types of radar equip-
ment develop about twice as much en-
ergy as the equipment used in the
tests, the following minimum stand-
ards have been suggested:

(1) That no spray painting be done within 100 ft.
of radar operations.

(2) That no flammable liquids be stored or used

within 100 ft. of radar operctions.

That ne fuel handling operations be corried on

within 100 ft. of radar operations.

(4) That «all redor operation ground checks be
performed at least 100 ft. from fixed fire
hozardous locations such as gasoline loading
dock, engine test stand, ammunition storage
house, and paint storage crib.

(3

WCBS-TV in New York City is
transmitting experimental color TV
signals over its assigned channel dur-
ing non-program hours. Tests are
scheduled for 30 days starting July 25.

WMAR-TV in Baltimore and
WMAL-TV in Washington will also .
conduct experiments with color tele-
vision in the period August 17-19.

Coming Events

August 19-20—Tenth Annual Seminar,
IRE, Emporium Section, Emporium,
Pa.

August 23-26-——American Institute of
Electrical Engineers, Pacific General
Meeting, Fairmont Hotel, San Fran-
cisco.

August 29 - September 1 — Associated
Police Communication Officers, Na-
tional Conference, Hotel New York-
er, New York City.

August 30 - September 2 — 1949 West
Coast Convention, IRE, and West
Coast Electronic Manufacturers As-
sociation 5th Annual Pacific Elec-
tronic Exhibit, Exposition Auditori-
um, Civic Center, San Francisco.
{Program listed in July Tele-Tech).

September 26-28—National Electronics
Conference, Edgewater Beach Hotel,
Chicago.

September 30-October 9—2nd Annual
National Television & Electrical
Living Show, Chicago Coliseum.

October 17-21—American Institute of
Electrical Engineers, Midwest Gen-
eral Meeting, Netherland Plaza
Hotel, Cincinnati, Ohio.

October 31-November 2—1949 Radio
Fall Meeting (formerly Rochester
Fall Meeting). Sponsored by Engi-
neering Dept, RMA; Hotel Syra-
cuse, Syracuse, N. Y.

TELE-TECH - August, 1949
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Ttaly Buys Recording
Equipment from Fairchild

Intended to modernize Ttaly’s na-
tional broadcasting system, the largest
postwar purchase of recording equip-
ment by a foreign country has been
announced by Fairchild Recording
Equipment Corp., Whitestone, New
York, along with plans for expansion
of its research, manufacturing and
sales activities.

The $173,000 contract, which has the
approval of the Economic Cooperation
Administration, calls for delivery of
disc recorders, magnetic tape record-
ers, transcription playback turntables
and appropriate accessories to Radio
Ttaliana to bring its recording and
broadcasting services to greatly im-
proved levels.

Sherman M. Fairchild, who dis-
closed the Ttalian purchase, said that
in view of the recording firm's ex-
panding activities the poard of di-
rectors had appointed Fred R. Driessen
president of the corporation. Mr.
Driessen has been a management con-
sultant to Fairckild Camera & Instru-
ment Corporation for the last four
years. Mr. Fair~hild becomes Chair-
man of the Board.

Tape Recorder Keeps
Factory Abreast of News

A robot “announcer,’ on duty 24
hours a davy, iz keeping management
employes of the Westinghouse Electric
Corp., East Pittsburgh, Pa., right up
to the minute on company news. By
dizling a special number on their in-
plant telephones supervisory employes
can listen in while a continuous tape
reels off the lalesi developments.

The system works as follows: A
script is prepared on the subject to
be discussed, then recorded on a
standard tape recorder and later trans-
ferred to a circular metallic tape
which runs continuously. A system of
electrical circuits amplifies the mes-
sage and channels it into the plant’s
telephone systemn where 30 calls can
be handled at the same time—more
than that get a busy signal. The
average message runsg [rom three to
five minutes and new recordings are
made two or three times a week.

Suppressing Radio Interfer-
ence Caused by HF Welders

A successful method forr effectively
suppressing radio interference caused
by the operation of high trequency
stabilized arc-welders is reported in
a Signal Corps study now available
from the Office of Technical Services
of the U. S. Department of Commerce.

According to the report, 1t was
found that with the use of a double-
screened  room, and with adequate
filtering of the power lines at the
point of eniry into the screened room
it was possible to reduce radio inter-
ference outside the room to a point
where measurement was almost im-
possible.

Both screening of the welder and
filtering of the power line were found
essential since radio interference ema-
nated directly from the equipment in
normal use, as well as conductively
back through power lines.

TELE-TECH + Bugusi, 1948

HERE is a reason for Kester's

tremendous success in the in-
dustrial field. A staff of highly-
trained technical engineers and
a hal-cenlury of Kester "know
how" are teamed to bring you
the finest flux-core solders made.

the Greatest Name
in Solder!

As a measure of this ability,
Kester produces over 100,000 dif-
ferent types and sizes of flux-core
solders.

Contact Kester's Technical De-
partment on your soldering prob-
lems. There is no obligation.

WRITE FOR THE NEW, FREE MANUAL —'"SOLDER AND SOLDERING TECHNIQUE”

A complete analysis of the appli-

cation and properties of soft solder

alloys and scldering luxes.

KESTER SOLDER COMPANY
4210 Wrightwood Avenue, Chicago 39, linois

fACTORiES ALSO AT NEWARK, NEW JERSEY - BRANTFORD, CANADA
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”0 _W.' Get this MIDGET conns_ﬂssn' MICROPHONE

% Co. /aa PRECISION SOUND
Y MEASUREMENTS
ACTUAG ZE ﬁj : 2:55:':0::?5;:;::;0" Stability

@ Unaffected by Variations in Humidity

Kellogg Midget Condenser Mi-
crophones are used regularly for
sound measurement in Kellogg's
own laboratories several
having been in service for over
10 years without exhibiting de-

tectable drift, althouglh in fre-
quent use, and without the use
of dessicators. Users include
government laboratories, univer-
sities, audio development labora-
tories and industrial plants manu-
facturing sound equipment.

* PRINCIPAL CHARACTERISTICS: RESPONSE—Using a cathode

follower preamplifier the response is approximately -59db referred
to 1 volt/dyne/cm?® The response is flat to within 1db from 100
to 7000cps and to within 3db from 60 to 10,000 cps. MATERIAL
—Diaphragm-.001” ST-17 aluminum alloy. All other major com-
ponents are brass. External surfaces and bright gold plated and
lacquered. CAPACITY—Approximately 40mmf. INSULATION RE-
SISTANCE—100,000 megohms minimum measured at 250 volts.
POLARIZING YOLTAGE—150-300 wvolts recommended.

Send for full specifications today. Write, wire or call:

”E“a‘ ‘ SWITCHBOARD AND SUPPLY COMPANY

&* MIDGET CONDENSER ”'°R°P”°NEF
430 SOUTH CICERO AVENUE ¢ CHICAGO

The Shape and

Size YOU need:!

PARAMOUNT
SPIRAL PAE T

WOUND

All Sizes in

Square and Rectangular Tubes
Leading manufacturers rely oo the quality
and exactness of PARAMOUNT paper
tubes for coil forms and other uses. Here
you have the advantage of long, specialized
experience in producing the exacr shapes
and sizes for a great many applications.
Hi-Dielectric, Hi-Strength. Kraft, Fish
Paper, Red Rope, or any combination.
Wound on automatic machines. Toler-
4nces plus or minus .002". Made to your
specifications or engineered for YOU.

s N
/ PARAMOUNT PAPER TUBE CORP.
! 617 LAFAYETTE ST., FORT WAYNE 2, IND. ,]
\\\ Manufacturers of Paper Tubing for the Electrical Industry ’//
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Elements of Sound Recording

By John G. Frayne aud Halley Wollfe, (Elecirical
Research Products). Published py John Wiley
& Sons, Inc., 440 Fourth Ave , N. Y. C., 1949,
686 pages, 483 ilus., 6 x 9.

Price $8.50.

Written for designers and engineers
engaged in all fields of audio recording
this book, “Elements of Sound Record-
ing,” includes generally in its coverage
sound-on-film, disc, and the various
forms of magnetic recording. Basic
subjects, such as electro-mechanical
analogies, acoustics, vacuum tubes and
audio amplifiers are dealt with in the
first few chapters, after which, con-
venient, and easy-to-use design data
tfor a wide variety of devices, such as:
attenuators, filters, equalizers, loud
speaker enclosures, dividing networks,
and phonograph tone arms are pre-

: sented.. Complex mathematical analy-

ses of design data is resorted to only
where necessary for a basic under-
standing of the problem involved.

Components Handbook

Edited by J. F. Blackburn (MIT). Vol. 17 of the
Radiaiion Lab. Series published by McGraw
Hill Book Co. for OSRD of the National
Sl?efen:e Research Comnrittee. 626 pages, prize
8.00.

This book lists much of the available
information on the properties and
characteristics of electronic circuit
components. Fixed components—wires,
cables, resistors, inductors, and trans-
formers—are treated in the first part,
which also includes information on
various types of contact rectifiers. The
second part deals with electro-mech-
anical devices: potentiometers, vari-
able condensers, rotary inductors, in-
strument meters, tachometer genera-
tors, relays, magnetic clutches, and
piezoelectric crystals. The third part is
devoted to vacuum tubes, and includes
a brief summary of the properties of
cathode ray tubes.

Electrical Transmission of
Power and Signals

By Edward W, Kimbark, Published by John

Wiley & Sons, Inc., 440 Fourth Ave., N. Y. C
1949. Price $6.00

This book covers the complete field
of transmission-line theory from low
frequencies and open two-wire lines,
to megacycles and waveguides. For the
student, or engineer engaged in ex-
tensive transmission-line work it is an
ideal book. However, it does not have
a great deal to recommend it as an
addition to the library of the average
radio-electronic engineer since there is
little in the treatment or information
which is not covered in the usual RF
transmission-~line sections of radio en-~
gineering handbooks. In fact, one or
two references in the section on stubs
appear to be a little confusing.

The opening sentence of the preface
gives the complete purpose of this
book-—it is a text for students of elec~
trical engineering, and as such is com~
pletely adequate.

TELE-TECH <+ August, 1949
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LTI FM sionad
James M, Burke has been appointe G E N E RAT o R

chief engineer of Station WAAM, Bal-
timore. succeeding Warren Braun, MODEL 202-B
who has resigned. Mr. Burke was

‘Elormetrl‘yo assistant chief engineer of | FREQUENCY RANGE
1e station,
54 to 216 MEGACYCLES

William R. Kennaugh has been ap-
pointed chief process engineer of the
John Meck Industries, Inc., Plymouth, The model 202-8 is specifically designed
Ind., manufacturers of television and to meet the needs of television ond FM
radio receivers. angineers working in the frequency ronge

A . f 54-214 mc. Following are some of the
William R, Carruthers, Jr., acousti- rom me- o ng ore

. . outstanding feotures of this instrument:
cal ergineer, has been named vice 9

president in charge of engineering for | RF RANGES — 54-108, 108-216 mc. =0.5% ac-
the Don Lee Broadcasting System, ;‘:";‘Y‘-"A'z‘ga‘_;"a;‘iv‘l"]'e:“‘- 10 25 me. with
Hollywood. Calif, Harry R. Lubcke SCesory — :

N 3 N v ; VERNIER DIAL — 24:1 gear ratic with main fre-
will centinue in the post of director of quency dial.
television engineering. ! FREQUENCY DEVIATION RANGES —0-24 ke,

| 0-80 kc., 0-240 ke.

AMPLITUDE MODULATION — Conlinuously wvori-

able 0-50%; calibroted at 30% and 50% RF GUTPUT VOLTAGE — 0.2 volt fo 0.1 mico-

Ross Gessford, for- valt. Qutput Impedance 26.5 ohms.

merly engineering points. - o
specialist in  cath. | MODULATING OSCILLATOR—Eight internol mod- FM DISTORTION—Less than 2% at 75 ke deviation.

de r {ub h ulating frequencies from 50 cycles 1o 15 kec. SPURIOUS RF OUTPUT—AIl spurious RF voliages
cde ray tubes, has Avoilable for FM or AM. 30 db or more below fundamental.

been named chief
engineer of the iele-
vision picture tube
division of Sylvania
Electric Products,
Inc., Empoerium, Pa.
He icined Sylva-
nia Eleclric's engi-
neering staff in 1937

Write for Catalog F

DESIGNERY AND MANUFACTURERS OF

BOONTO o e o v
‘ \ /

FREQUENCY MODULATED SIGNAL GENERATOR
BEAT FREQUENCY GENERATOR

BOONTON N-J- U.-S-A- AND OTHER DIRECT READING INSTRUMENTS

W. H. Lamb has been elevated to
the general managership of the tele~
vision picture tube division, newly
organized by Sylvania Electric Prod-
ucts, Inc. He was formerly general
manufacturing manager for television
tubes.

R. A. Hackbush has been elected
president and managing director of
Stromberg-Carlson Ltd. He has been
identified with the Canadian radio in-
dustry for many years, first with Ca-
nadian Westinghouse Co., then Kolster
Radio Ltd.

% Only ¢wo holes in
chassis

% Readily-wired lugs

JH 19/32" dia. V%, 2,
2%z and 3“ h.

% 10, 15, 20 and 25 w.

Y Max, res, 6,000,

9,000,12,000 and

15,000 ohms

STANDEE--ABOVE-CHASSIS-
MOUNTED POWER RESISTOR . ..

% dust what the underwriter ordered! Mounts ABOVE chassis,
Takes heat out in the open. %' hole clears termineals below.
Mounting bracket takes self-tapping screw.

Irvin Guttman has been appointed
sales engineer for the Television
Equipiment Corp., 238 William St., New
York City. He was formerly with the
Signai Corps as a civilian radio engi-
neer. !

Lawrence F. Parachini has been ap-
pointed district sales manager of the
Weston Electrical Instrument Corp.
office at 6230 3rd St., N. W., Washing-
ton, D. C. He joined Weston in 1928,
working first on inspection and cali-
bration of instruments, and later as a
commerclal design engineer.

| § |
/wcmnsuums
Wire winding on fibre-glass core, bent in hairpin with mica WINDING & TERMINAL
separator between leas, placed in ceramie tube filled and

sealed with cold-tetting inorganic ecement.

% Write on business leiter-
head for literature, sample

Dr. Hans Kohler, formerly a mem- -
. and quotations.

ber of the research laberatories of the
Signal Corps, has been appointed to
the staff of the National Bureaun of
Standards. where he will be con-
cerned with theoretical worlkk In the
electronics division. He has conducted
extensive investigations in the VHF
range, including antenna, wave prop- f
agation. transmitter and measure- CLAROSTAT MFG. CO., INC. @ DOVER, NEW HAMPSHIRE » In Canada: c&‘;ﬁg;‘?’“;’g?cgzl bc,?;,’chLlP'
ment problems.
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I;lil FINEST LIGHT SPRINGS AND WIRIFORMS
OF EVERY TYPE AND MATERIAL

58

1 you use choke coils, band-

tuning coils, channel coils,
contact coils and others for tele-
vision assembly, and if you want
them coated with plastic, cotton,
nylon, enamel, lenzak, fornivar,
etc., you can depend on Lewis
for your needs. Coils are
stripped and tinned, ready for
assembly!

Lewis has the facilities and ex-
perience for mass production of
all types of television coils—and
our efficient methods permit eco-
nomical prices.

Whatever

have a Lewis Engineer call and

your requirements,

check them, quote delivery and

prices. No obligation,

LEWIS SPRING & MANUFACTURING €O.
2654 West North Avenue, Chicago 47, lllinois

=SPRINGS

2

|
|

| slogan then was,

LETTERS . . .

Little Yellow Brother

Editors, Tele-Tech:

First: I shall have to introduse my-
self. I am a VHF and HF editor of the
“RADIO TO ONKYO”, “radic and
acustics” in English meanse. I gradu-
ated Hamamatsu technical college in
communication section on 1943, and
was charged in Navy-labolatory. job
was airborn D.F. equipment and some

- kind of lader, I studyed VHF technic,

there. After this war was Over, T dis-

charged and was employed “OHM-
SHA” publication company.
We, Japanise engineers, are very

thirsty to know American radio, FM,
and TV. How are they developing, how
much are they using, what kind tubes
are mostry using. Many our readers
request us every day.

So we would like to know above
things with pictuers frome you if you
have not any trouble.

Sincialy yous,
Mike M. Fukushi
c/o OHM-SHA Ltd.
1, 3 chome Kanda-Nishiki-cho,
Chiyoda-ku, Tokyo.

Push-button Radios—Then & Now

Editors, Tele-Tech:

On your May cover-chart of “Radio
Milestones,” you indicate that push-
button tuning was introduced in 1937.
You are about ten years late on this
date as Zenith introduced push-button
tuning in 1928. So that there will be
no question in your mind about this,
I suggest that you go back to the 1928
advertising and you will see that our
“Push The Button—
There’s Your Station.”

E. F. McDonald, Jr.
President

Zenith Radio Corporation
Chicago, I,

Editors” Notc: Commander MeDonald s right.
Zenith was a leader in introducing push-hut-
ton tuning. But by 1937 puzh-butten ituning
had hecome  practically i most
sels, large and small, had some form of push-
butten or kevhoard control. In fact 1937 was
the “Push-button Radie Year™.

But what has sinece happened to this sound
idea ftor the
the
been brought out,

universal. and

radio user’s convenienee? Since

war very few push-button models have
We would like to see ihe
push-button vogue restorcd—on TM sets as

well asx AN receivers,

Projection TY

Eaitors, Tele-Tech:

I was much interested in your Tele-
Tip in the May, 1949, issue under the
heading “Projection TV,” I would
like, however, to challenge your
idea that “projection TV is the ulti-
mate for the home,” Certainly it ap-
pears to be under present conditions,
but it is my personal opinicn that
these conditions will change and in
turrr bring about a change in the de-
sign of television receivers, particu-
larly as regards desirable size of pic-
ture and size of cabinet.

Twao of the characteristics of pres-
ent-day television are (1) the rela-
tively few stations in comparison with
radio broadcasting and (2) television’s
novelty. The first factor limits the

www americanradiohistorv com

number of interesting programs beiI_lg
produced simultaneously. In fact, in
many localities only one station 1is
wilthin range. The novelty factor is
now evident by the relatively large
number of people who gather around
a television receiver.

Five years from now, these condi-
tions will have changed. There will
be quite a number of transmitting sta-
tions within range of the majority of
receivers and for each receiver there
will be mostly just one viewer. I am
also of the opinion that when this time
comes the larger homes will cortain
more than one television receiver,
each with a single viewer, and for this
situation a smaller picture is entirely
satisfactory and perhaps to be pre-
ferred. When an individual reads a
book or a periodical, he is satisfied
with a relatively small picture and in
television this may also be true, par-
ticularly if it is obtainable from a
really low-cost and less bulky receiver.
In addition, such a receiver can be
placed alongside one’s living-room
chair or on a desk or table where the
individual is working, and thus the
controis will be within easy reach. In
addition, such a small picture can
probably be brighter and thus require
no modification in normal room light-
ing.

You will remember that broadcast-
ing followed a somewhal similar trend.
The early good receivers (with speak-
ers) were large console cabinets and
a number of people ‘gathered around.
Later the “midget’ receiver, now
known as the table model, entered the
picture. Its cost was a small fraction
ot the larger receiver and its tone was
almost as good in guality. It also en-
abled families to afford more than one
receiver and thus each member of the
family could listen to his own favorite
program.

I predict, therefore, that inside of
five years the most popular type of
television set will be a low-cost, small
table unit with a picture tube only
large enough so that its full detail can
be seen at arm’s length or convertional
reading distance. This means 7* dia-
meter or even less. Of course, large
picture receivers will be built, but they
will not constitute the bulk of the busi-
Ness.

1422 Lowell Road
Schenectady 8, N. Y.

W. C. White

Exacting Experts
with Prolific Forfitude

Editors, Tele-Tech:
Have you seen the definition below?
It has a lot of truth.
THE RADIO ENGINEER

A Radio Engineer is a person who passes
as an exdacting expert on the basis of being
able to turn out with prolific fortitude inTnite
strings of intomprehensible formulas calcu-
lated with micromatic precision from vugue
assumptions which are based on debatable
figures taken from inconclusive experiments
carried out with instruments of problematical
accuracy hy persons of doubtful reliability
and nuestionable mentality for the avowed
purpose of onnoving and confounding a
hopelessly chimerical group of esoteric fanat-
ics referred to nil together too frequently

as ‘‘Practical Radiomen’”’,
Lee de Forest
Lake Shore Club

850 Lake Shore Drive
Chicago. Ill.

TELE-TECH -+ August, 1343


www.americanradiohistory.com

G-Curves
(Continued from page 35)

been simplified by preparation of
Nomographs. A typical set can be
seen in Fig. 7, which makes the
basic calculation, and Fig. 8, which
extends the technic to degenerative
amplifiers, and cathode followers in

<.

Fig. 10: Capacity feedback oscillator circuit

-+

Fig. 11: Blocking oscillator circuit

particular.  Actually most of the
formulae calculations presented can
be facilitated by use of these charts.

As can be seen, the G Curve ap-
proach to solution of tube circuits
makes available methods for sim-
plification of handling of routine
design, and it is particularly useful
for special applications of circuits
where standard operating conditions
cannot be used. Since the non-line-

TELE.-TECH + Augusi, 1949

arity of the circuit does not inter-
fere with application, stages like
Class B and Class C stages can be
solved by this method. Whereas dis-
tortion normally is difficult to esti-
mate theoretically, this method
vields it directly.

It is to be hoped that the tube
manufacturers will experiment with
this method enough to become
aware of the usefulness of the G
curve approach. In that case the
needed G contours would be added
te the characteristics, and the ap-
plication engineer could make his
solution of tube circuits more flex~
ible.

Army Standardizes FM
(Continued from page 23)
GRA-6( ) which includes Local
Control C-434( )/GRC and Remote
Control C-433( )/GRC. When used
with the “B" set, the units permit
reception and control of the trans-
mitter at distances equal to the
volce range of the two-wire line
over which they are connected.
When used with the four- or five-
unit radio sets (AN/GRC-7, for
example), the remote control pro-
vides for (1) transmitting on either
of the two transceivers, or (2) lis-
tening to both. It may also be used
to (1) turn on or off one of the
transceivers, or (2) transmit or re-

celve on one transceiver only. The ‘

particular type of operation desired
is controlled by the proper set-up
at the local control unit. Telephone
and signal circuits are provided be-
{ween the two control units.

Service test models of the com-
ponents of the standardized series
were built by Bell Telephone Lab-
oratories for the Signal Corps aon a
development contract. Quantity pro-
duction of the new series for field
use has been scheduled,” with de-
lvery estimated for 1951.

. Standardizalion in ihe Armsd Ferees,
L. J. Talom & Capl. H. E. Bernstein,
Tech, June, 1949, p. 22.

. Signal Corps  Procurement,
Tele-Tech, Ocl. 1948, p. 24.

J. H. Battison

(Continued from page 31)
casting bid well to label him an
authority on these matters.

Mr. Battison recently
from a flying trip to England as the
guest of the British IRE, having
been invited to address its annual
convention at London on “Trends
in American Radio & Television™.
It was on the basis of his observa-
tions and conversations with Brit-
ish and Buropean engineers during
this visit that his article in last
month's Tele-Tech was written.

Col.
Tele-

S

R. Hertzbeig,

www americanradiohistorv com

returned

t

ELECTRON TUBE
MACHINERY OF
ALL TYPES
STANDARD
AND SPECIAL
DESIGN

We specialize in Equipment and
Methods for the Manufacture of

RADIO TUBES
CATHODE RAY TUBES
FLUORESCENT LAMPS
INCANDESCENT LAMPS

NEON TUBES
PHOTQ CELLS
¥X-RAY TUBES
GLASS PRODUCTS

Production or

Laboratery Basis
Manufacturers  contemplating

New Plants or Plant Changes
are invited to consult with us

KAHLE
ENGINEERING COMPANY

1313 SEVENTH STREET
NORTH BERGEN, NEW JERSEY, U. §. A.

—

To be sure your
calculations are
A RIGHT, use

Fischer’s

RADIO &
TELEVISION
MATHEMATICS

Over 400 sample problems, completely worked
out. All the calculations commonly required in
the design, operadion or servicing of radio, tel-
evision and modern induswuial elecironics are
included, arranged under electronic headings
where they can be easily found. All formulas,
mathematical ables, and a mach review are in-
cluded. A highly useful handbaok for anyone
working in radio or television and for all those
preparing for FCC liceuse exams. $6.00

SEE IT FREE

L e — T—— — T S S —— -
The Macmillan Ca., 60 Fifth Ave., New York 11
Please send me a copy of Radio & Television

Mathematics on 10 days” approval. 1 will either
remic in full or rewurn the book.

Signed

Address .
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Equipment for Plants and Laboratories

Power Shear many spring tempered mitterials, The machine TV Trouble-Shooting Aid
is cpevated By a non-repealing p ve action

Desigred for close tolerance and high speed ('_“”“h- F“““"“”Efi })3‘ the oparator <:im1,cg' ot A new kind of handbeok for television
production shearing of a great vaviety of either the roor bar ar hand lev 05'_911' trouble-shoating and service has just been
materials, the Di-dcro power shear will cat ]‘"EV'” Mtg. Co., 348 Eighth Ave. Take City. published and is being made available to

. Mion.

. . Oil-Hydraulie Press
Tast action with high-lonnaze  pressures
under accurate. regulative contre are opera-
tienal advantages of the new Zo-ton Multi-
press oil-hybraulte press. It has 4 15-in stroke,

ugers of RCA, Cunuingham. and RCA Victor
electron tubes. Called (he “Piet-O-Guide’”, the
vew hoole is a handy loose-leaf volume of
photos showing common operating troubles
eneountered in TV receivers. Comparison of
the picture displayved on the sereen o a faulty
receiver with u sinvilar piciure in the “Pict-O-
Guide” helps to identify the source of the
wrouble, Simple captions under each phoio
describe the syvmpioms #nnd  explain the
causes of the trouble,—Radio Corporation of
Aonerica, KRCA Victor Div., Camden, N, J.

\ - Dl
, : L : Solder
23-in. davligho openin and a 12-in. throat
7 depth, all of which provide more die space in Absolulely non-corrosive and non-conductive,
L e : . Do - keeping with 11s higher tonnage capacities. “Resin-Five” core solder easily solders such
square, rectangular, or other straight sidec Appreoach of the ram (o work is variable and melals as zinc, brases, nickel-plate, copper and
blanks, shear extremely narrew strips and trim can be preset at any speed up to 530 in. per ferrous alloys. It is supplied in the usual

f sheets or parts. Culting range ex- minute. Other opcervational factors that can diameters of .082-in., and .062-in, ¢n 1-, 5-

light ' materials in plas- also _be Dreset include: ram stroke length, and 20-1b. spools. Standard aliovs ave 40780,
tics, fiter, mica. leather and rubber to heavy pressing speed and vam  pressure.—Denison  45/55 and 50/50. Other diameters are also
gauges of aluminum. cohalt sieel. chrome Engineering Co.. 11680 Dublin Rd., Columbus available.—Kester Solder Co., 4201 Wright-
moly i

Genum, leaded brass. stainless steel and 16. Ohlio, wood Ave.,, Chicogo 39, Iil.

1, /]
wn Bl
SOLDERING IRONS

WITH FREQUENT
SERVICING?

COIL QUALITY |

7./ begins at the

7 IN TELEVISION,* 5 R
& FM, AM AND AUDIO, b i
‘ | THE CORE OF = :

THE SET IS A

® Those costly hours spent in dressing and reheating
irons in your continuous soldering operations can be !

eliminafed by using the new, improved G-E CALRQD* MOLDITE /S made to exact :
. & S are M- 4
SOLDERING IRONS. . s PRODUCT! an MOLDITE CORED Si5p powder mix ‘
With long-lasting, ironclad-copper tips—with a =¥ fications. A exclusweeciﬁc equirement. hew §
sturdy, durable construction for industrial use, tbese B [SrpebLést results in eﬂf_*(‘l;zmd volume manUf:ﬁw Y y
fast-heating G-E soldering irons will operate with uni- B 31‘;:“‘)’!‘_&81{;; methods in ;ﬂiﬁfg cost. Uniiorglx]iy‘nc‘:lfog: P
form efficiency over much longer periods of constaut ; “ 0 lesult in higher ‘t‘;\a"!“rteypmduction thrmﬁ‘; SOLDITE in all . 7
use. Calorized threads prevent the tip from “freezing *7 | maintained 0‘:‘?;‘5_ It will pay you\:rd;te for Catalog 102-
in’’, making its replacement both easy and fast. Sim- fﬂC‘“‘;:_’;%‘ iz‘:e applications. Call or o with o specicl me"
plified, complete disassembly features enable you to i your \DITE High Resishivity C°'::;’,,’::ce Spesity h_\'.xf_s '\“’-’):
maintain these irons right in your own shop. itk '::ic;" c,,ur: Y‘;“u::c:":;né'z;ﬂarmon:e (TV applico ;NY o
1 A d 17 for N !
i £ 14 an COMP .

For complete information, ask your G-E Apparatus Distributor
for free hulletin GEA-4519, Generol Electric Ca., Schenectady 5, N. Y.
*Reg. U.S. Pat. Of,

GENERAL 2) ELECTRIC

DE, NEW JERSEY

Iron Cores ¢

5pe:ialisn in

5 NATIONAL MoLD‘EFLm

50, AMERICAN REP.

+ “Join Luis Fontal
Cordoba 1472

Buenos Aires, Argentinia

MIDWESTER
by Rao

675-158
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i N Tated:  the  Alament supply  delivering A DC Power S"pp]y
H‘&_(]'l Vacuwm Plli-!i) power is nol regulated, The 4 units wre inter-
connected in such a4 way that rhe posiuy

Unusually  go2d control characreristics,

FPressures duwn (o five 1o crens  are pro- terminal of the beam powsr supple unit is minimuimn sige and weghl are featgres of the
dueed and maintained Ly the series T Micro- groumiled (o Lhe ntetal enelosure ond  the model 30 DO power supply. a unit with no
vac high vacuum pumping euuipiment, engi- chasges. ‘U'he negative terminal of thas unit ! i 3
necred with a complerely new exhaust valve is mternally connected to L(he pesitive termi-
assembly for betler Dlank-aff pressures and nals of the retdector supply, 1o the cathode
guieter operation. Automartically lubricaled, terminal ol the controt electrode supply and
the new machines are avaldabdle in six Jif- 1o the cender tap of the transformer winding
ferent sizes General construction feaiures delivering fAlament voliag In oiher words,
prohibit dirt and scale coliection and faeili- these 5 supplies arve normally operaled al a
tate access o valve assembly for periedic in- hrigh negative voltage witlr respect 1o the
gpeetion.—X. J. Stokes Machine Co., 3900 Ta- metal enclosure of the power snpply.—TFurst
her Rd., Philadelphia, Pa. Tlectronies, 12 sSonth Jefferson st.. Chicago

6, 111
Klysiron Power Supply Power Supply

A1l voltages and currents oy the operation
of a higk power Klvsoron are supplied hy
model 10 pawer supply. Tt consists ol 4

Basically new in design. the Tlectra model
B power supply includes new iyvpe heavy
dury selenium rectifiers with widsy range vari-

wioving parts. It can operate ot axireme
altitudes and temperatures and wiil with-
sland extremes ol huomidity, salt sprav, fun-
gus, and vibration. Tnput is rated at 116-
120 v.. 380 1o 420 ¢ps, single phase, while the
outpur rating is 300 v. DC, 0 to 400 wma. I
passes all USAY specifications (number 326173
for type B-L static convertersy).—Varg Mamir-
facturing Co.. 1nc., Box 638, Garland, Texas.

Insulation

A pew principle usaed in weaving Las=e 17
Lergias clollr has resulied in higher eleg-
tric strengih and greater fexibilily than the
comventional material.  This new weave per-
mits betrer penelration of the insulating var-
nigh hetween the cloh fihers, It alse pro-
vides far greater flex:bility of (he wvarnished
mroduet. while the mechanical strenghth more
than meets all requirements for core wrap-

able voltage control. damped volbmeter and
anumeler, § power tap adjuslUnents and heavy
duLy  switch. TL will deliver from 3 to 3
volts with a rating of § volls at 20 anmps,
continuous and 35 amps. instantan
50 to 60 evele 115 wolt power source.
marily designed for (esting or operating au-

tomoekile radio receivers and other devices ;L..yg-s. H‘fm,u' L, ".m'] punchings. OW varnished

requiring 3 to 8 volts. the model B will also Fiberslas ix available m 3 thicknes Couh

test fauliy vibralors, push button solenoids, e 0Ar dnand L1z 1 s bplied in
- Sk any §-volt ballevy type radio receiver and rolls 25 amd 39 yds. long, approxinalely 3k

provide over and under volluge operating N wide: ad tape 0 whlils fromc 'z
units: beam supply; reflector supply; conlrol conditions for any size aulo radio receiver.— up. as well as punchimgs of all  lands.- -
electrode supply; filament supply. The firsc KElectro Products Laboralories, Ing., 349 West Irvington Varn.sh & Insulator Co., irvington
3 units delivering DO power are well regu- Handolph St.. Chicago 6. YU, 1 D

|

Combination

. LEADINE INDEPENDENT PRODUCER OF ;E,

Your Opportunity to SAVE MONEY thru:

1. Uniformity of mass production backed
by the finest of custom engineering.

And Synthane laminated plasties is a material which
combines many important mechanical, chemical and

electrical properties—This combination may make
Syunthane the material you have becn secking to make
your product or process better.

For example—Synthane is strong, light, and dense¢.
It resists many corrosives, is unaflecied by moisture
and oils and is easily machined. An excellent clecirieal
| insulator, Synthane has u low power factor, high di-
! eleetric strength and low dieleetric constant.

’ Why not find out more about Synthane? Mail the

2. Qver ten thousand standard parts avail-
able to produce units built to your speci-
fications.

3. Speedy deliveries to meet your schedules.

Without question—Guardian qualifies fo de- SERIES R STEPPER
sign and furnish single units or camplete as- i
semblies, from simple siarl-stap controls to
the complexities of time-delay, timing, count-
ing, mulliple credit, add and sublroct or se-
quence operotions.

UWnite—submit your specifications for ap-

coupon today for your copy of the Synthane catalog.

SYNTHANE CURPDRMWN

19 River Road, Ocks, Penna. .
Please send me @ copy o(f the ¢
plete Synthane catalog.

plication dataandcost-freerecommendations.  sppies 595 RELAY i
‘ Nane of Gompeny ——
GUARDIAN\G ELECTRIC i ——
Addreis

1607-0  W. WALNUY STREET CHICAGO 12, ILLINOQIS

A COMPLITE LINC OF ACLAYS SERYING AMIRICAM INDUSTRY
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plete e of electric
dal und connme
This Dulletin  desc
ullm\:n“ campnanent
molor stallers,
resories and  dimnuers.

du

A thow-i
casl enginesrs in
Linn perfurmance
pablished hy th
Alto, Calif, The

Transformers

Thordarson Kleetrie ¥fg. Div.

control devices Lor in-
istl
es
rheost:
contacLors,
(Mention T-T3

FOCC Measurement Manual

manual
making

ferod free on request to all vaudiv siation chief

e
meaxnrermen

[lewicti- ek

37-page manoal

um iMus:rations Lhat present a complete line

contrel applications. of audia and power transforviters, and re-
aud itlusrates  che actors. Includedl are mouniing and conslrue-

re

tors, re- tion d=tails, dimensional wvings, frequency
control ae- response curves for many of ithe audio units,
and a useful table of power-VU-DB 1clalmn—
i e to Chicago Transformer L

Aldison

3 e Covp.. 3301 West
cago 18, I[N, (Menliou T-T)

AEs1EL broad-
equired sta-
has  beepn
Co Palo

s being of-

4y}

Speakers & Accessories

Catalog 1010-F is a revision af the Jensen
101-E and contains descriptions of cone-type
lowdspealkers, coaxials, projectors, reproducers,

Maguire In- ! s N L o i
o E1N almlios e e el e F ol omode” and buss reffex enclosures. The
. 500 - S a3 o eNg I necrs, It stiles  each requirement  for N v
[I[]]IH“] : {:::t I:Slih\ghe;dt i[“r:':\!\q' citﬂ%cl;lu]-cet‘i(?()%lo)' Loth AM and FM hreadeaswers, lists cquip-  dehisen catalox has been published by the Jen-
:\n“iti‘ complete line of t(rancfurmers ?l‘lmr(lnr- ment needed o approprinte measure- sen Mg .(U",:)"TL 8. Taramic Ave. Chicago,
- " Ny ; menis, awd gives in $lep-by-step detail proper . (Mentivn T-T)

s degigned more than 35,000 different
T nstorm and still has these active speci-
fications on file.

(dMention L-1)
Flectronie Control Devices . -
N Equipn

An R-page bulletin (Xo, 100,000) Nag Deen ix-
sued Ly the YWard J.eonard Electric ¢*o.. Mount A revised anad
Vernon., N. Y. covering the company's com-

(Mention T-T) lating  and  presenling

procedures  fur ameasuring
the required data.
nt Transformers der Co., 4301 Wrightwood Ave.,

expanded
=quipment trans{ormers has 10 pages of tables

reciording,  tala- . .
Soldering Technic

A 24-page booklet an solder and soldering

techinie has been compiled by (he Jesler Sols

Chicago 39.

11 One orf Lthe 7 seclions 15 devoled to a study

ai the types und properiies of soldering fuxes.
(Mention T-T)

calalog of new

Constant trouble — poor, inefficient coils.
Many of these faults can be traced to the
base. The starting point and deciding fac-
tor in the effectiveness of the coil no
matter how perfectly wound it may be.

Why take chances? You can be sure with

PRECISION PAPER TUBES

Because Precision methods assure better
Leat dissipation — better insulation —
moisture resistance — lighter wetght —
greater uniformitv. Made of finest dielec-
tric Kraft, Fish Paper, Cellulose Acetate
or combinations. Available in round,
square, oval, rectangular, any shape,
length, ID or OD, exactly to your
specifications.

WRITE OR WIRE — FOR SAMPLES -— NEW
MANDREL LIST OF OVER 1,000 SIZES.

PRECISION PAPE BE CO

2057 W.CHARLESTON 5T, CHICAGO 47, 1LL.
79 Chapel 5t Hartford, Conn,

Plant No. 2

LENSES

For Image Orthicon Cameras
AVAILABLE FROM BURKE & JAMES, INC.

Lenses of high resalving power far finer telecasts. Tn Mounts 1o 61
R.C.A.. G.E.. DuMont Cameras, Here are a few of th: fine lenses we
can ofler yau.

85mm F:18 Erneman Ernostar
160mm F:35 Carl Zaiss Tessar
1 Omm F:3.5 Erpn-man Ernestar
16imm F:3.5 Carl Zeiss Tessar
400mm F.5 Schneid<r Tele-Xenar

Send this ad for our free [ens caralog — we maintain the latgest lens

stock in the warld, shtpmems made on a 15-day trial basis. Let us
know any special requirements.

321 5. Wabash Ave.

Bu RKE & J AM Es l N[: Chicago, 1., US.A,

¥ » Attn; Thomas E. Tell

62

"TERMINAL WIRING

#ere's BIG HELP IN

The
< ]
" Sorect wirg (5

=Rlrect terminat
ever)’ time!

e Veow

JONES

FANNING
STRIP

Connections are made
throvgh Fanning Strip,
on bench or anywhere
apart fram barrier strip,
and quickly slipped
into assembly,

Designed for use
with Jones Borrier
Termina[ Strips Nos.
141 and 142, for 1

to 20 terminals. o-141

Barrier Strip

Simplifies and facilitates soldering. Insures @
positive correct connections, Saves fime, 9-181
Ideal for harness orF cable assembly. Fg:‘ﬁ'iﬂg

Trip.

Strong construction: Brass terminals, cad-

mium plated. Heavy bakelite mounting, ap:“de'a far.

HOWARD B. JOHES DIVISION

[of]
1026 SOUTH HOMAN AVE. - CHICAGO 24, ILL.

ALLEN

BRADLEY
RESISTORS

5% —10%

Write for Bulletin T8

RESISTORS, INCORPORATED

WORTH 2-7862

71 MURRAY ST., NEW YORK 7, N. Y.

TELE-TECH -+ August, 1919
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' 2 . TELE-TECH
_Hmel' lCﬂn \ Advertisers August 1949

B a t ‘ Adams & Wesllake Co. ... ... 17
e u ] American Electrical Heater Co. .............. 63

Anacondla Wire & Cable Co. ................ 14
ELEGTRIB SDLDERING Armsteang, Edwin B, ... 5
IRONS Bell Telephone Lahs ... ............ ... ... 18
are S'Urdl[y bUl," fDr the Boonten Radio Corp. . ... oo aiaien 57
hard usage of industria!
serVice. HUVE P'Ug Burke & James. Inc. . ... ia.. 62 :
. R _ Photo courtesy of
rYPe hpS ﬂnd are CO]'! Capehart-Farnsworth  Corp. ... ..o 10 Sentinel Radio Corp., Evanston, Il
Sh'UdEd on the unijt Clare & G0y €. B oooeoneerreeeiei, Cover 2 This Cemtral Coutrol Room in a moedern Tele-

System th GUCh vi.fti]onca;d Rix;ia mr;n;f.artlzrh;g };]dtut;s 'lined
A Clarosta _ Lo o 57 with Copper Arurore wsalkrafi thal elfiminates
ViTu| pﬂrt, SUCh {as arostat Wfg. Co " stray signals and electrostatic imterference,

heﬂ"ng e’emeﬂt, Cleveland Contaimer CO. ... ... ... .6 .
easily removable | | 2 Practical etthod
ﬂnd repluce- AVEI GO, i y /M s : s , a{

Ub]e. ln 3 Eitel-McCullough, Tne. . ...c..ovooionoonns g TELEVISION AND RADIO
sizes, from 50 Electro Motive Mfg. Co.. InC .............. 13
watts to 550 STUDIOS, TESTING ROOMS,
watts, | | Senerl e o 2.3 60 INDUSTRIAL LABORATORIES,
General Industries Co. ............... Cover 3 AND DIATHERMY: RADAR,
AND ELECTRONIC EQUIPMENT
General Radio Co. ... ... 15
The success of COPPER ARMORED
Guardian Electric Mfy. Co. .. ... ........... 61 SISALKRAFT fOr shle[dmg during
TEMPERATURE Jones Div. H. B. Cinch Mfy. Co. ............ 62 the past decade, proves that this rein-
te » "
REGULATING Kalle ENGINeering £0. «oevvnereoneoeeinn, 59 ff)rced electro-sheet-copper” is prac-
STAND tical for large or small enclosures
Thie Is @ Theris KKellooy Switchhoard & Supnly Co. ... ..... 56 and equipment requiring electrostatic
1 mo- v
statically cofn- Kester Solder GO oovv oo L 55 shleldmg. COPPER ARMORED
trotled device for s .
the regulalion of Lewis Spring & MfQ. €O ...oooiinini .. 58 SISALKRAFT is low in co?t (as %OW
the temperature | as $9.75 per 100 sq. ft.}), is flexible
?rfo:ﬂ V@;’l:::‘icpfglizﬂ‘;i } Macmillan Ce. .......... ... ... ... 59 and easy to apply
iron.
;r:id c?rr;r:le::g b'eom;:'rif Mallory & Co. Imc. P R oooiiiiooon. 11 Installations include the following:
' - o, -
tained al working tem- | Motorata, e, oo s Steinmetz Hall, New York * Hollywood
perature or lhrough ad- 1 ' T " : Television Studio of Don Lee  WBKDB
justment on bottom of | wational Moldite Co . 0 Television, Chicago ¢ Corn Products
stand at low or warm I R e Company’s Argo Laboratory ® Delco Radie
temperatures. | Paramount Paper Tube Corp. ................ 56 Sets ¢ CBS Radio Testing Laboratories
brecision Paper Tube Cor oo s | SISALKRAFT engineers will be glad
, to furnish data on the merits of
‘ Radio Corp. of America ........... ..... Cover 4 COPPERARMORED SISALKRAFT
o in these and allied fields.
v Resistors. e L. 62 .
| COPPER ARMORED SISSLERAFT
Sisaleraft €O ........ ..o a3
' . A Product of
1 Sprague Electric Co. ... ......... ... .. 53 {m The SISALKRAFT Co., Chicago &
Streny Electric Corp. . ..... ...l 7 @New York 17 ® San Francisco 5
£ N et
Sylvania Electric Producls, Inc. .............. 16 EThe SISALKRAFT Co., Depi. TE, :
| ¥ 205 W. Wacker Drive, Chicago &, Il 1
Synthane COFD. . .ve o 61 1 1
: Please send samples of COPPER ARMORED :
o . R SISALKRAFT. The use 1 contemplate in-
I For dmnphveldorc!urewme ‘ Wells Sales, Inc. ...l 64 :volves (describe briefly) :
1
AMERI(AN ElECTRICAl “ Western Electric Co. ... ... ... .. ... 18 B - :
i ] [ ]
HEATER COMPANY ' Zenith Radio Corp. ... ......Part 1I, 1. 2. 3. 4 : Name :
) | [ ]
While every precaution is taken to insure accuracy, we I Add““ :
. P cannot guaraniee aganlsl the possihility of an oc- .
DETROIT 2] MICH‘I u' s' A' casional change or omission in ﬂlel piepalatlon of 2 City, Zone and Srate 1
. ) 1 his index. v mm e o n ..o -}
TELE-TECH +* August 1949 83
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|+ TRANSMITTING

 « RECEIVING

|« INDUSTRIAL

'« SPECIAL PURPOSE

UBES

Check this list for exceptional values in magnetrons, cathode ray

IMMEDIATE DELIVERY,

AT THE LOWEST tubes, voltage regulators, transmitting tubes — also neon, pilot and flashlight bulbs.
PRICES IN ?UR These are brand new, standard make tubes. Order enough for future needs directly from
HISTORY! this ad or through your local parts jobber.
Type Prica
10/VT-25A .. ... ... .... $0.40
10Y/vT-25 .. .45
12A6 ..., .25
12K8 .. ..... .65
125F7 ..., .70
128H7 ... .. .40
125K7 ... ... .60
125L7/GT .70
125R7 .o 40
12x825 2 omp. Tungar ... 225
13-4 Ballost ............. 35
TSR .. 1.40
FG-i7 ... 2.85
REL-21 ..... 3.25
23D4 Ballast .. 45
2526/GT ... .55
2BD7 e 40
30/VT-67 (For Walkie) .... 75
33/VT.33 (Talkies) ........ 75
RK-34 .. ........... ..
4 e
39/44 ...
45 Spee. ...
EF50/VT250
CEQ72 ..........
72/3B24
VR-75
76 .
VR-78
0 ..o
FG-B1-A
83 .......
83v
89Y
VR-90
VR-92
100R
FG-105
YR-105
vu-111
11723 ., PILOT AND FLASHLIGHT BULBS
YT-127 Engl
VT-127A ... ...
VR-150 .......... . . i
vT-158 .. ... . ) Stock No. | Mazdo No. | Volts Walts Bulb Basa Price
rGaTe 350-40 | 64 6-8 ace G-6 DCBay  S0.07
B o i B X 350-21 57 12-16 1.5CP G4V Min. Bay .08
211 (VT-4C) ------ ) . 350-42 Spec. 12 & 5-6 Cand. Ser., 13
QV5A R 350-20 1446 12 2 amp. G-3%2 | Min. Ser, .07
2310 ...l 350-14 49 2 06 T-314 | Min. Bay 06
2828 ..., 350-15 356 120 3 S.6 an. Bay 1
304TH ... o 348-22 PR-]O 6 .5 amgp. B-314 Min. Flang .05
304TL .. ... .. X 350-19 Prai. Bulb 120 500w T-20 Med. Pf 1.45
3074 LB-17C 24 035 A T-2 Tel. Base 18
216A LB-58A 10 7w c.7 Cand. Ser. 7
3508 LB57A | 53 12:16¥ | 1CP Min Bay .07
3778 LB-100A | Ajrplane | 24V 239w A-19 | Med. P 38
388A ... ... Headlight
417A LB-101 323 3 {AIRCRAFT) | T-12 953 .22
434A . LB-101A LM-60 115V 250W T-20 Med._ Pf .40
4458 L] LB-102 | 1195 12-16 .50CP RP-11 | DC Bay 4
450TH T - 18-102A | CC-13 170V TooW T8 D¢ Pf 33
CLaTIA : LB-1025 | 1491 2.4 8 amp. DC 8ay 4
S : LB-102C | 3D2 28 (Aicoler e OC Boy 14
WL- type
wt?ﬁ """ LB-104 313 28 17 amp. T-315 | Min, 8oy 1
532A/1B32 LB-105 1816 13V .33A Min. Bay 12
GL 559 o LB-106 12A 12 09-11 T-2 Tel. Base .18
R ' LB-107 24-A2 WE 24 .75..105 T-2 Te!l. Base .18
LB-108 S-14 Argen | 105 21/ Watt Med. Scr. .22
LB.109 S Telechane! Nean I T2
Type | 17
350-18 1477 24 17 | T3 Min. Scr. 16

10% DISCOUNT ON ORDERS OF $100.00 OR OVER

Manufacturers: We carry thousands of electronic parts in stock.
Send us your request for quotations.

E“ Distributors: Our standard jobber arrangement applies. Order directly
from this ad.

SALES’ INCG. 320 N. LA SALLE ST., DEPT. T, CHICAGO 10, ILL.
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. WITH THIS (3 554227/ PHONOMOTOR

Here’s the motor that plays all three types of records without fuss or
bother . . . the one motor designed, engineered and built to enable
radio and phonograph manufacturers to offer their customers depend-
able, complete record entertainment. It's GENERAL INDUSTRIES
new Model TS three-speed phonomotor.

External speed change lever affords positive, accurate shifting to any
of the three speeds without removing the turntable. Ingenious, yet
simple, shift mechanism is both trouble-free and fool-proof. Com-
pact size of motor makes it ideally suited for portables as well as
console models. Cost is surprisingly low.

For complete information— blueprints, performance specifications
and quotations—write, wire or phone foday.

The GENERAL INDUSTRIES Co.

DEPARTMENT L = ELYRIA, OHIO
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RCA-12LP4 FOR TABLE
MODEL AND
CONSOLE

RCA-IOBPA FOR RECEIVERS

TABLE MODEL
AND CONSOLE
RECEIVERS

RCA-STP4
FOR PROJECTION-
TYPE RECEIVERS
PROJECTED SIZE—
18" x 24"

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

RCA-IGAPS
FOR HIGHER
PRICED DE LUXE
RECEIVERS

RCA-TIP4
FOR PORTABLE
AND SMALL
RECEIVIRS

.« « « the five most popular kinescopes

___from one

RCA pow has a popular type of kinescope to
accommodate television receiver designs in prac-
tically every class and price range.

Concentrated production on these five accepted
types results in longer production runs, which
in turn, make possible lower cost, more uniform,
and better quality tubes for our customers.

All five types are currently being mass-produced
at the famed RCA tube plant in Lancaster, Penn-
sylvania. In addition, a large new plant is under
construction at Marion, Indiana, where the pro-

dependable source

duction will be centered on the RCA-16-inch
metal-cone kinescope.

RCA Application Engineers are ready to cooper-
atewith youinapplying these kinescopes and their
associated components to your specific designs.

For further information write RCA, Commercial
Engineering, Section 57 HR, Harrison, N. J-

The world's most modem jube plani, . .

RCA, LANCASTER, PA.

RADIO CORPORATION of AMERICA

ELECTRCN TUBES HARRISCON., N. J.
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