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YOU PUT THIS TYBE 1IN AND. ..

YAP"c YAP-~.

YAPL... BLAMH ... BLAH . ..

...IT’S

Serviceman, at this point you are on your own! Your cus-
tomer holds only you responsible if the picture tube goes
bad because it was your selection. If your selection for
replacement was a high quality brand, chances are your
reputation for quality work wouldn’t be under the gun
like this.

When you use Du Mont picture tubes your reputation is
backed by the pioneer commercial cathode-ray tube manu-
facturer of the country. The Twin-Screen Hi-Lite* alumi-

make rt...

Cathode-Ray Tube Division
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REPUTATION!

nized picture tube is a product of the finest engineering,
design, and production features assembled in 25 years of
commercial manufacturing. Your confidence is definitely
assured because you know that the guarantee on Du Mont
picture tubes is good—as it has always been.

Your reputation for high quality work is established when
you use high quality products. You have a reliable
partner when you use Du Mont picture tubes.

*The ultimate in aluminized picture tubes

ALLEN B. DU MONT LABORATORIES, Inc., 750 Bloomfield Avenue, Clifton, N. J.
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Learnto Service TV Sets-

any make

17" Picture Tube, Components
for a TV Receiver, Scope,
Signal Generator, HF Probe—
all included in introductory
price under $200-Easy Terms

If you want 1o go plaees in TV servicing, you
will act quickly to find out what you get,
what you practice, what you learn and how
NRI’s new course in Professional Television
Servicing will help you advance threugh
hetter technical knowledge and training. See

pictures of cquipment supplied, read what °

you practice in book offered FREE 1o am-
bitious men with some knowledge of Radio
or TV lundamentals. Find out about this
ALL PRACTICE Professional TV Servicing
Course now.

COUPON BRINGS IMPORTANT ; e e stana 3o saloaman i coll

or model-Quickly

New ALL PRACTICE Method
trains you at home to become
aProfessional TV Serviceman

You learn the time saving techniques,
methods used by top TV Servicemen

This is 100% learn-hy-deing, practical training. NRI supplies all necessary
equipment, all tuhes, including a 17-inch picture tube: and comprehensive
manuals covering a thoroughly planned program ol practice. You learn how
experts diagnose TV receiver defects quickly. You easily learn the causes
of defects—audio and video—and how to fix them accurately.

You get actual experience aligning TV receivers, isolating complaints from
scope patterns, eliminating interference, using germanium crystals to rectify
the TV picture signal. adjusting the ion trap and hundreds of other valuable

Professional techniqué
UHF and COLOR Create
Growing Opportunities

To cash in on the present UHF and the
coming COLOR TV boom you'll need the
kind of knowledge and experience NRI's
Course gives. You'll get practice install-
ing front-end channel selector strips in
modern UHF-VHF receivers. You learn
UHF servicing problems and their solu-
tion. Mail the coupon now, Discover how
NRI's new course in PROFESSIONAL
TELEVISION SERVICING meets the
needs of the man who wants to get ahead
in TV Servicing.

Not for Beginners

If you have some knowledge af Radio-TV
fundamentals, or have had some Radio
Shop experience or some Radio school
training, this course
IS FOR YOU. Mail
coupon today.
Address National
Radio Institute,
Dept. 6JFT, 16th
and U Sts.,, N. W,
Washington 9, D.C.

National Radio Institute, Dept. 6JFT,
i 16th and U Sts., N.W.
l Washington 9, D.C.

How 1O
REACH THE B o 0 K F R E E : NAME: e 5 s BV R m @p e gpearia p s o1 g iz ios T E T e oTgees v ANl en R g NB A Age..v.oonn-
e ——
QP
'.LQ—— l A ATOBE wx £ rm e P 10 5 46 6§ PR & A ARE[E BT o STl ame  § puthd lf BTG FW G g7 U7 gD 9 Fmn TRl
Get this book and judge for yourselt liow this course will
IN TV further your ambitios to reach the top in TV Servicing or l
NG help to build a more secure business af your own in TV. Cit Y sue ! bl % whip < dded & s Pwrvic - D42 M < o Zone....... Statesswosw. o
SER\“C“ Many of tomorrow’s top TV Servicemen ... men who can

service any make, any model, UHF, VHF or Color TV
will be graduutes of this training. Mail the coupon now.
There is no obligatien.

SEPTEMBER, 956

|
|
|
\pproved Member National Home Study Council ]
L---‘-!---------@-----J
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RADIO -
ELECTRONICS

Formerly RADIO CRAFT ® incorporating SHORT WAVE (RAFT ® TELEVISION NEWS @ RADIO & TELEVISION®

SEPTEMBER 1956, Vol. XXVII, No. 9

EDITORIAL

33 Airplane Collision Prevention — Hugo Gernsback

TELEVISION

34 Remote Controls for TV — Henry O. Maxwell
37 WWTV (World-Wide Television) (Cover Feature) — Fred Shunaman
39 Did You Ever? — H. A. Highstone
40 Heuater—Cathode Stress in Full-Wave Doublers
— George C. Chernish
42 TV Service Clinic — Conducted by Jerry Kass
44 ITV Pulse-Generator Techniques, Part II — Edward Noll

TEST INSTRUMENTS

46 VTVM Servicing Is Not So Simple! — Robert G. \iddleton
47 Daughter of Necessity — Jack Wise

48 Audio Signal Generator — Lyman E. Greenlee

50 Delay and Sweep Generator — Tom Jaski

54 Setting Your Checker for New Type Tubes — Basil C. Barbee

AUDIO—HIGH FIDELITY

56 Laboratory Golden Ear, Part II — Joseph Marshall

59 Hi-Fi Preamp for Easy Listening — J. H. Owens

61 For Golden Ears Only: Shure WC10 ceramic cartridge; Elac
Miratwin cartridge — Monitor

62 Speech—-Music Discriminator — Edward E. Predmore

RADIO

79 Build This Universal Experimental Chassis — Kurt Freund
82 10 Servicing Tips for Transistor Radios — Stan Schenkerman
88 Symmetrical Voltage Doubler — George P. Pearce

91 Transistor Radios, Part IV — I. Queen

100 Phase-Shift Chart — H. P. Manly

ELECTRONICS

106 Improved Supply Powers G-M Counter — Thomas G. Knight
108 Photoelectric Light Computer — John R. Satter

154 Books 150 People
147 Business 127 Question Box

128, 148 Corrections 6 Radio Month
14 Correspondence 134 Radio-Electronic
113 New Devices Circuits
120 New Records 153 Technical Literature
124 New Tubes and 110 Technicians’ News
Transistors 130 Technotes
138 Patents 142 Try This One

Huge Gernsback

................. Editor and Publisher

M. Harvey Gernsback
coninnnecorsenen.- EGHtOTIS} Director

Fred Shunaman
onrenmannne e M3NAgING  Editor
Robert F. Scott
... W2PWG, Technical Editor
Jerome Koss
P——— S L
1. Queen

Matthew Mand|

............... Television Consultant

Elizabeth Stalcup
e PrOdUCtiON Manager

Angie Pascale
e EGITOTIA) Production

Editorial Associate

Wm. Lyon McLaughlin
.. TECH. Itustration Director

Sol Ehrlich
[EpSTR———— (14 1
Lee Robinson
RS — L U1 LT
John J. Lamson
.......................... Sates Manager
6. Aliquo
cenmnnianerClrCUlation Manager
Adom J. Smith
e Director, Newsstand Sales
Robert Failath
snense e PROMOtIGN Manager
..,. 3 o
. Q)
< s
.eh .“‘

Average Paid Circulation over 174,000

ON THE COVER

(Story on page 37)

These experimental prototypes of
antennas for use in over-the-horizon
communications systems are set up at
IT&T’s Federal Telecommunication
Laboratories, Nutley, N. J. Marie
Grey, of Federal’s drafting depart-
ment, is studying the construction.
Color original by Dean Price,

Handy-Boesser Photographs, Newark,
N. J.

NEXT MONTH: Underground Antenna ® TV Antenna Adjustments
for Eliminating Interference ® Long-Tailed Cascode Pair Amplifier
® Flea-Power Transistor Transmitter

Associate Member of Institute of High Fidelity Mérs., Inc

RADIO-ELECTRONICS, September, 1956. Vol. XXVII, No. 9. I'ublished monthly at Mt. Mortis, 111, by Gernsback Publications, Tne. Second-class mail privileges authorized
at Mt. Moiris, 11l Copyright 1956 by Gernsback Publications. Ine. Al rights reserved under Universal, International and Pan-American Copyright Conventions.

GERNSBACK PUBLICATIONS, INC. Executive, Editorial and Advertising Offices. 154 West 14th St., New York 11. N. Y. Telephone Algonquin 5-7755. Hugo Gernsback,
Chairman of the Board; M. Harvey Gernshack. President; G. Aliquo, Secretary.

SUBSCRIPTIONS: Address correspondence to Radio-Electronics, Subscription Dept., 44 N. Wesley Ave., Mt. Morris, I, or 154 West 14th St., New York 11, N. Y.
When ordering a change please turnish an address stencil impression from a recent wrapper. Allow one month for change of address. )

SUBSCRIPTION RATES: U. 8., U. 8. possessions and Canada, $3.50 for one vear: $6.00 for two years; $8.00 for three years; single copies 35c. Pan-American countries $4.00
for one year; $7.00 for two years; £9.50 for three years. All otlier countries $4.50 a vear:; $8.00 for two years; $11.00 for three vears.

BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 156

POSTMASTER: 1f undcliverable, send Form 3578 to: RADIO-ELECTRONICS, 154 West 14th St., New York 11, N. Y. *Trademark registered U. 8. Pat. Office.
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 TELERAMA - ALL 8 BRANCHES OF

EL ?'V'SlON-ELECTRUNlcs-RADlo

IN ONE DYNAMIC, MODERN SHOP METHOD,
HOME TRAINING COURSE

*Reginrotion applied for

Another great advance in HOME STUDY TRAINING. Let National L. J. ROSENKRANZ

Schools, of Los Angeles, a practical Technical Resident Trade School = President of NATIONAL SCHOOLS

for over 50 years, train you at home by Shop-Method, for today’s ' Lhi;ozlaster-s};op:
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- B T

pletely up-to-date.
tronics, Radio Industry.

Check all you receive in One Master
Course at One Low Tuition

1. Yelevision — Including Color TV
2. Radio — FM and AM

3. Industrial Electronics

4. Sound Recording and Hi-Fidelity
5. Preparation for FCC License

6. Automation

7. Radar and Sonar

8. Communications

ALL OF THIS MODERN, NEWEST,
PRACTICAL EQUIPMENT 1S YOURS TO KEEP!
» Parts to Build a modermn TV set, including
large screen Picture Tube.

YOU DO MANY PRACTICAL JOBS.
You do servicing, circuit analysis and
many other down-to-earth experi-
ments. You build a modern TV set
from the ground up . .. with equipment
kits we give you, including a new large
screen picture tube and professional
Multitester, at no additional charge.

EARN AS YOU LEARN! Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning. YOU
GET GRADUATE ADVISORY SER-

Here in Los Angeles,
the TV and Electron-
ics center of the world,
we are able to keep in
constant touch with the
industries’ latest de-
velopments. As a stu-
dent, you will quickly
master all phases at home . . . in your spare
time. Your eamning power will grow with
every lesson, Just as thousands of National
Schools graduates do every day, you can
handle servicing, manufacturing, repairing,
hundreds of other jobs, or make good money
in your own business. SECURE YOUR
FUTURE-NOW. SEND COUPON BELOW.

3

o Parts to build a powerful Superhet Re- 7
ceiver, standard broadcast and short wave, VICE, TOO.
e Parts to conduct many experiments and

build Continuity Checker, RF Oscillator, 's(OURS .
TV Circuits, Audio Oscillator, TRF Re- A\-\' a3 : Ll -
ceiver, Signal Generator. 10 \(E IN THESE MOOERN TV STUDIOS, SHOPS AND

LABORATORIES, your Shop Method Home
Study Course was developed by experi-
enced instructors and engineers. What
an advantage that is to you at home ~—
each lesson is tested, proved, easy to
understand. You can master the most up-
to-date projects, such as color TV sct
repair, printed circuits — even prepare
for F.C.C. License and industrial elec-
tronics without taking a special course.

* Professional Multitester -
o These are a MUST for all technicians.

\ TAKE YOUR FIRST STEP NOW TO
- A R A TOP-PAY JOB IN TV, ELECTRON-
' a~ 1CS, RADIO. SEND COUPON BELOW
{ } TODAY.
b
- APPROVED FOR
€ B_% P : VETERANS
f .o T oo D
- gl WeathAR; ‘ NON-VETERANS

“NATIONAL SCHOOLS

4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF.
187 N. LA SALLE ST., CHICAGO 1, ILL.

IN CANADA: 811 W. Hastings 5t., Vancouver, B. C.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905 (
Los Angeles, California

'GET FAST SERVICE— MAILNOW TO OFFICE NEAREST YOU! '

NATIONAL SCHOOLS, DEPT. RG-96
] 10005, FIGUEROA ST. of 187 N. LA SALLE ST.
' LOS ANGELES 37, CA‘LIF, CHICAGO 1, ILL. ,
Rush free TV-Radio“Opportunity” Book and sample  J

Fully illustrated *CAREER" I lesson. No salesman will call.
BOOK in TV, Radio, Elec- ’ ’
tronics. AND actual Sample NAME BIRTHDAY 19 ’
Lesson-—-yours at no cost, no '
obligation SEND COUPON I ADDRESS o e
NOW-—TODAY! .Y ; ZONE___STATE

VETERANS: Give Date of Discharge =

= oW R = NS NN NS GBS GED SN b TNR BN AED ENE GEE
SEPTEMBER, 1956 5
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“TUNG-SOL"
TECHNICAL DATA |
BOOKS FOR 1956 |

T-58 1250 pages—1000 tube types. |

T-70 More than 250 pages of data

on CR tubes, receiving and special
purpose tubes and dial lamps.

T-31 Over 350 blueprint base dia-
grams for 1400 tube types.

ALL THE INFORMATION
AT YOUR FINGER TIPS

The new 1956 Tung-Sol Electron Tube |
Technical Data books are the most prac-

tical set of reference books in the encire
industry. They contain all the informa-
tion you need for everyday use. Clearly
indexed and streamlined for fast reading,
they open flat for raptd on-the-job refer-
ence.

Ask your Tung-Sol supplier how you

can get your ser.

TUNG-SOL ELECTRIC INC., Newark 4, N. J.

Sales Offices: Atlanta, Columbus, Culver City.
Dallas, Denver. Detroit, Melrose Park (11},
Newark, Seatde.

Sealéd Beam Slgnal

Miniature Radio snd
Lamps Headlamps Fiashers TV Tubes
L J
Aluminized Special Purpose  Semiconductors Cotor
Pitlure Tubes Tubes Picture Tubes

ALL-UHF TV SYSTEM has been pro-
posed by the FCC. Faced with a diffi-
cult problem of allocations, the com-
mission has asked for all comments on
the proposal by Oct. 1. A major con-
sideration was the usefulness of the
lower part of the vhf band to other
services,

The FCC report stated, “If suitable
means could be found to overcome the
difficulties inherent in so major a fre-
quency reallocation as moving tele-
vision to uhf and if uhf could be
sufficiently developed to permit the
elimination of vhf channels without
loss of service, a number of basic
advantages would result. All stations
would be able to compete on a much
more nearly comparable basis tech-
nically . . . competitive opportunities
would be considerable enhanced . . .”
The FCC is also entertaining the advis-
ability of limiting the shift to uhf to
the eastern part of the United States.

AIR-DEFENSE COMPUTER designed
for use in the Semiautomatic Ground
Environment (SAGE) system is about
to be installed at McGuire Air Force
Base in New Jersey. SAGE represents
a supersensitive continental air-defense
system.

It starts with a radar ring—on land,
Navy picket ships at sea, offshore Texas
towers and airborne early-warning

| planes ranging far out over the ocean.

These radars are linked by telephone
lines or uhf radio directly to the
high-speed computer (see photo). In-
formation about aircraft anywhere
within the radar area is relayed con-
tinuously and automatically to the
computer. The computer digests all the

7418 ITERRNS
TIGTHRINY I

A bit of the great computer. White bars are

information plus ground-observer re-
ports, flight plans of friendly planes
and weather information as fast as it
is received and translates it into an
overall picture of the air situation.
Hostile planes can be identified imme-
diately and the most effective defense
action taken.

The computer automatically ecalcu-
lates for the operator the most effective
application of such defensive weapons
as guided missiles, antiaircraft bat-
teries and jet interceptors. In the case
of intercepting jets, the aircraft is
controlled by directions fed by radio
directly from the computer to the auto-
matic pilot in the plane. Missiles are
controlled similarly. The computer is
designed to operate 24 hours a day, 7
days a week.

The first computer, built at Kingston,
N. Y, by International Business Ma-
chines for later shipment to the air
force base, covers 3 acres of ground
and contains 58,000 tubes.

INDUSTRIAL COMMUNICATIONS
made a revolutionary advance with the
opening of the Sylvania Data Process-
ing Center at Camillus, N. Y., June
26. An 18,000-mile telegraph network
leased from Western Union connects
45 factories, 19 laboratories, 10 divi-
sion headquarters, the company’s cor-
porate executive offices, 27 sales offices
and 17 warehouses to the data process-
ing center, which will provide com-
plete accounting and statistical services
to all 10 Sylvania operating divisions
through seventy-one stations in 61
cities and towns.

Data messages from any one of the
outlying points contain three data rout-

e

TN
AN

s

handles of plug-in units holding

6-9 tubes. Panel contains about 2,500 of the instrument’s 58,000 tubes.
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sfind Out TODAY How

4 i ]
—— * Nick Barton, lllincis, &5
|r¥ " a DTl grad, now bhas ;-;&
L ] | his own business and =
- - i
i i § i |
-
i i
i i b
i
i .

tells us he is “'Et- -3
FJACK DEMPSEY é FOI" Gr‘eat Opporfuniﬁes in 1 o
i

‘i erally snowed wth |
AT HOME e |
Former World’s Heavy- . S
e ul { ,:I |
f& R i .fg_ %_' |
LT ey =T |
4 R, 2o B
A o bt ’__

weight Boxing Champion |
George D. Crouch, Cullfor-

Long-time friend and i
. nia, was a retail store clerk.
\ R D’o He took the DeVry Pregram, | |
and today is in business forsﬁ

supporter of DeVry Tech. As
L himself.

See, Yoo, How DeVry Tech Helps A Man
Get Started in this Field

=

DEVRY TEéH - Filf This Chart and Mail

with Coupon...
No Obligation!

Erectronics

and YOU' I It costs you nothing to find out, and it may
mean the turning point in your life. Let

10 DeVry Tech tell you if you have the bosic
EARN qualifications. Send in the personal rating

oNEY
mmnuvlsm chart today. Get the free leaflet, “89

RADIO
FLICTROMICS

PERSONAL RATING CHARTY

Ways to Earn Money in Television-Radio-
Electronics.’”

Free Sample Lesson

Let us give you without cost a Sample Les-
son. See for yourself how easy it is to fol-
low. DeVry Tech’s down-to-earth instruc-
tions, practical training experiments, the
test equipment you build and KEEP, the
exclusive home training films ... make
learning simple and fast. Subject matter is
broken down small enovgh and clearly
enough for you tc absorb it.

Get These Added Benefits

Whether you train at home or in our large, well-equipped, If you are subject to military service, please
million-dollar Chicago Laboratories, you are not tied to a mark "X’ here

ong-term contract . . . You have the privilegs of canceling M‘l‘ c”AR, 0”0 coypo” ”0w.l

the program at any time.
DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, lll,, Dept. RE-9-M

| would like late facts about the many opportunities in Television-Radio-
Electronics, including the 3 free publications, and how DeVry Tech may
prepare me for my start in this billion-dollar field.

numeral 5 in the square at right. If abové or below those
ages, mark yourself 3.

EDUCATION—If you have graduated from high school,
¢ Mark 5 in the square at right. If you finished 8th grade,
mark 3

, AGE--lfyou are between the ages of 17 and 55, place the
[

DEPENDENTS—If you are frec to come to Chicago, rate your-
3, self 5. If you prefer to study at home and hold your present
job, put down the number 3.

ABILITY —If you've had any ¢xperience in handling a solder-

4, ing iron or doing simple home wiring, rate yourself 5. If you
feel you can follow simple “How-to-do-it” instructions. mark
down 3.

AMBITION—Arc you interested in training for a real future
¢ in 2 promising field? Mark down 5. Or do you simply want
to prepare for a better job with more money? Put down 3.

Eululnln

ARE YOU DRAFT AGE? Mention it when you mail
the coupon. We have valuable informatios for you

Member of National Home Study Council

I

Name Age
Please Print

D VRY TECH"'CAL IN Street Apt.
CHICAGO 41, ILLINOIS
FORMERLY City Zone State

DIFOREST'S TRAINING, INC. DTV's training is also available in Canad
1049

“One of Americo’s Foramost Electronics Training Centers”
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NEW $70.00

@D SLENDYNE

OMNIDIRECTIONAL
DYNAMIC

PROBE
MICROPHONE

s 1
. ¥ | Model
Microphones "535"
List
Price

$70%

For Public Address
Remote Broadcast

Theater-Stage
Sound Systems

A completely versatile probe micro-
phone of excellent frequency range
(60-13,500) that combines rugged-
ness, beauty and reliability.

Versatility: Can be used (1) on a floor stand:
(2) on a desk stand; (3) quickly removed
for use as a hand-held microphone; (4)
furnished with Javalier cord for wearing
around the neck; (5) impedance switch
permits use as high or low impedance
microphone. Accessory on-off switch re-
quires no wiring.

Ruggedness: Built to withstand hard usage
and extremes of temperature and humidity.

Beauty: siender, convenient shape, finished in
brushed satin chrome.

Reliahility: High cficiency magnetic materials
and circuits assure years of consistent high
quality performance. Shure quality con-
trol techniques result 1n an exceptionally
high degree of uniformity for micro-
phone interchangeability and multiple use.

SLENDYNE Atoder 530

‘This deluxe version of the Slendyne has a
frequency range of 50-15,000 cps and is
furnished with a Cannon XL-3.11 broad-
cast connector. Strikingly attractive non-
reflecting black and gold anodized finish.

LIST PRICE $110.00 '
hhe Mork o Duality
SHURE BROTHERS, INC.

S

222 HARTREY AVENUE « EVANSTON, ILLINOIS

1
|

RADIO MONTH

(Continued)

i
|
i

G

A small part of the equipment in the new data processing center, which
in its entirety contains more than 50,000 square feet of floor space.

ing characters. Thus “DPR” would
cause the message to be routed to the
payroll section of the data center;
“DIC” would send it to inventory
control. “D” indicates the message is
to go to the data center. The network
can be used for administrative mes-
sages between any two stations.

Messages arriving at the station are
received on perforated tape and are
“translated” onto magnetic tape for
input to the Univae, 10-ton, 5,600-tube
electronic brain of the system. Both
punched cards and magnetic tape are
used.

The combination of instant com-
munication plus almost instant com-
putation produces formerly impossible
results. A complete payroll, including
preparation and signing of checks, can
be processed in a couple of hours from
information sent in by the scattered
stations. All checks will be mailed in
bundles to the various outlying points,
rather than prepared at each one,
resulting in a tremendous saving. Engi-
neers can calculate complex technical
problems—each of the 19 laboratories
has easy access to the large and ex-
pensive computer. Production can be
geared exactly to inventory through
instantaneous knowledge of the quan-
tity of any product on hand. The Data
Processing System is, the company
believes, “the only existing concept of
an entire company tied together com-
munications-wise from a data process-
ing viewpoint, and with that function
housed in its own facility.”

CERAMIC RECEIVING TUBES re-
cently developed by Eitel-McCullough
(Eimac) are the forerunners of a com-
plete line which will meet most receiv-

N”

WWW.americanradiohistorv.com

ing requirements with a minimum num-
ber of types. The new design permits
them to withstand heavy accelarvative
forces from shock and vibration, and
to operate continuously with envelope
temperatures of more than 300°C.
Tube life is so long that thev will be
wired directly into electronic equip-
ment, eliminating the need for tube
sockets.

The photo shows an exploded view
of one of these tubes-—an Eimae
33C3A2 dual triode stacked ceramic
unit. Its general specifications are:
heater voltage, 6.3; amplification fac-
tor, 20; transconductance (at 9-ma
plate current), 2,600 micromhos. Maxi-
mum plate dissipation per section is
2.75 watts; maximum plate current
20 ma. Tube dimensions are 7/8 inch
high, 1-1/32 inches in diameter.

Calendar of Events

23d Annual British Radio Show, Aug. 22-
Sept. 1, Earls Court. London, England.
Southern Arizona Hamfest, Sept. 1-3, Fort
Huachuea, Ariz.

RETMA Conference on Reliable Electrical
Connections, Sept. 11-12, University of Penn-
sylvania, Philadelphia, Pa.

NATESA Convention, Sept. 14-16, Sheraton
Hotel, Chicago, IIl.

11th Annual International Instrument-Auto-
mation Conference and Exhibit, Sept. 17-21,
New York Coliseum, New York, N. Y.
National Television Week, Sept. 23-29.
New York High Fidelity Show, Sept. 26-30
and Audio Engineering Society Convention,
Sept. 26-29, New York Trades Show Build-
ing, New York, N. Y. (Radio-Electronics
will exhibit in Room 523 at the High Fidelity
Show.)

Canadian IRE Show and Convention, Oct.
1-3, Automotive Building, Exhibition Park,
Toronto, Canada.

National Electronies Conference and
bition, Oct. 1-3, Chicago, IIL

80th Convention of Society of Motion Picture
and Television Engineers, Oct. 7-12, Ambas-
sador Hotel, Los Angeles, Calif.

2d Annual IRE Professional Group, Tech-
nical Meeting on Electron Devices, Oct. 25—
26, Shoreham Hotel, Washington, D. C.

Exhi-

RADIO-ELECTRONICS
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ALLIED’'S 1957

value=packed 356-page
CATALOG

s 1N St e T b S et o
a}%

the only COMPLETE catalog |
for everything in electronics |

Worddi Most Conplote Streks,

o Latest Hi-Fi Sysfems and Components
e Super-Value KNIGHT-KITS o P. A.
Systems and Accessories ® Recorders and
Supplies ® TV Tubes, Antennas, Acces-

sories ® Amateur Receivers, Transmitters,
Station Gear @ Test and Lab Instruments
o Specialized Industrial Electronic Equip-
ment @ Huge Listings of Parts, Tubes,
Transistors, Tools and Books...

Get ALLIED’s 1957 Catalog—it’s
complete, up-to-date—356 pages packed
with the world’s largest selection
of quality electronic equipment at lowest,
money-saving prices. Get every buying advantage
at ALLIED: fastest shipment, expert personal help,

FEATURING

SUPER-VALUE knight-kits: Finest electronic
equipment in money-saving Kit form — Test

Instruments, Hi-Fi kits, Hobbyist kits, Ham lowest prices, guaranteed satisfaction. ..
kits. Easiest to build and you SAVE MORE.

EVERYTHING IN HI-Fl: World’s largest selection send for the leading

of quality Hi-Fi components and complete music 1 B R
systems—avazilable for immediate shipment from electronic supply guide

stock. Own the best in Hi-Fi for less!

EASY-PAY TERMS: Only 10% down, up 100 N. Western Ave., Chicago 80, Il

AN WS EESES ESUIUNE ESSSES W 4
| ALLIED RADIO CORP., Dept. 2-J-6 =5 1

to }8 months o pay. Available on orders over $45. I l
Fast handling—no red tape. [] Send FREE 356-Page 1957 aLLIED Catalog.
ks 0%3617(&%%/1/ IName............., ....... eIt B Serenaanas I

m ALL'ED RAD'O IAddress ...... e o IOTn I ;I

SEPTEMBER, 1956
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RADIO MONTH (Continued)

GERNSBACK SCHOLARSHIP for
the academic year 1956-57 has been
awarded to Paul Martin Schnitzler.
The scholarship was established by
Hugo Gernsback for presentation to an
outstanding first-year student, through

Zenith Model ZP6G
The Music Maker 4-speed Portable

. the department of electrical engineer-
‘ ing of New York University.

Paul Schnitzler was born July 20,

1936. He became interested in matters

andS that it’s glectronic vyhi}e a member of the. pr

couts, building a superregenerative

receiver. He entered Brooklyn Techni-

cal High School in New York in 1950,

majoring in mathematics and sciences.

—~ Paul began his college career at NYU
in February, 1954. He holds general
- class license K2ZKOK with his equip-

ment being strictly home-brew.

good business to...

Mode! 55-4

PHONOMOTORS Four Speed TWO NEW TV STATIONS have gone

Motor on the air since our last report:

, 5 3 WCKT Miami, Fla. ... ... i

enith chooses General Industries phonomotors for its Model WISC.TV Madison, Wis. ‘9

ZP6G because Gl gives quality, dependability and superb per- KZTV, Rcno, Nev., channel 8, has

: . changed its call letters to KOLO-TV

formance. For prompt, dependable deliveries and unsurpassed and WBUF-TV, Buffalo, N. Y., channel
design and manufacturing excellence, Gl phonomotors are the 17, to WBUF.

hoice. Wh d oh e for Briaihal Caul e Canzda now has 35 TV stations. The

one best choice. €0,y OULNCEE] PRONCMCIONJIORONIY quip two latest stations are CFCL-TV, Tim-

ment or replacement purposes . . . RELY on Gl ! mins, Ontario, channel 6, and CFCY-

TV, Charlottetown, Prince Edward

Other General Industries AC induction | Write for specifications and Island, channel 13.

type motors for applications ranging from quantity-price quotations. f 3
1740 HP 10 1/1100 Hp. ARMSTRONG'S MEMORY will be
perpetuated in a recently established

Armstrong Memorial Research Founda-
‘ tie GENERAL INDUSTRIES co. ;z::;c;;’;’;;:‘°;;:’ye:;ie:::f;:;i;";;z;"::

the foundation include aiding in the
DEPT GR - ELYR|A OHIO continuation of basic research that

was carried on by Major Armstrong
SUBSCRIBERS as professor of electrical engineering
o o o at the Marcellus Hartley laboratory at

Columbia University and to contribute

If you're moving, please don't forget to send us your old address as it to the education and training of engi-
appears on the address label of your current copy of the magazine, neers and scientists capable of doing
including the numbers shown beside your name, as well as your new basic applied research in electronies
address. If we receive this information before the 20th of the month, and related fields of science.

you will continue getting the magazine without interruption. Your co- Maj. Edwin Howard Armstrong died

in February, 1954, after a life devoted

ti ill b ful ted.
operation will be most helpful and greatly appreciate ey e

We, too, have a new address: standing among his accomplishments

b o o were development of the superhetero-

SU scr'P'hon DePGF”'men"' dyne circuit and frequeney modulation.
RADIO-ELECTRONICS The foundation will perpetuate the

name and works of Armstrong through

154 West 14 st grants of money or property to Colum-

New York 1 ]. N.Y. bia University and its affiliates, pri-

marily. END

10 RADIO-ELECTRONICS
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6 months
from today

add technical training to your
practical experience,
Q@UICKLY!

then use our effective

WE GUARANTEE
YOUR FCC LICENSE

If you fail to pass your Commercial License exam after com-
pleting our course, we guarantee to continue your training
without additional cost of any kind until you successfully ob-
tain your Commercial License.

HERE’S PROOF FCC LICENSES CAN BE SECURED IN A FEW HOURS OF
STUDY With OUR Training AT HOME In Spare Time.

Name and Address License Time

Walter Eggers, Pacific Grove_ .. Ist 12 weeks

Paul Reichert, West Salem, Ohio.._. 2nd 10 weeks

Harold Phipps, LaPorte, Indiana ... Ist 28 weeks
—Johnson, —Boise . e 200 12 weeks

James Faint, Johnstown, Pa.. ... .. ... Ist 26 weeks

Employers Make OFFERS Like These

to Our Graduates Every Month

Broadcast Station in lllincis: “"We are in need of an engineer with a first
class phone license, preferably a student of Cleveland Institute of Radio
Electronics; 40 hour week plus 8 hours overtime.”

West Coast Manufacturer: “'We are currently in need of men with elec-
tronics training or exverience in radar maintenance. We would appreciate
your referral of interested persons to us.”

CHIEF ENGINEER

‘Since enrolling with Cleveland Institute 1 have
received my lst class llcellsq. served #s a transmitter
engineer and am now Chief Engineer of Station
W I also have a Motorola 2-Wav Service Sta-
tion. Thanks to the Institute for making rhis pos-
sible.””

Lewis M. Owens, Colunbia, Ky.
TEST ENGINEER
“‘1 am pleased to inform you that I recently secured
a position as Test kngineer with Melpar, Inc. (Sub-
sidiary ot Westinghouse). A suhstantial salary in-
crease was involved. My Cleveland Institute train-
ing plaved a major role in qualifying me for this
bosition. "’

[loyd Daugherty, Falls Church, Va.

WE CAN PROVIDE HUNDREDS OF NAMES
IN YOUR AREA ON REQUEST

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-95, 4900 Euclid Ave., Cleveland 3, Ohio

SEPTEMBER, 1956

Get these valuable

BOOKLETS

MONEY MAKING
FOC LORMPACIAL

LICENSE Information

OF RADIO ELECTRONICS

SAMPLE
FCCLESSON

MASTER COURSE IN
RADIO COMMUNICATION

Member of National Home Study Council

Dept. RE-95, 4900 Euclid Ave. Cleveland 3, O.

Please send Free Booklets prepared to help me
get ahead in Electronics. | have had training or
experience in Electronics as indjcated below:
Military
Radio-TV Servicing

Broadcasting

Home Experimenting

Manufacturing Telephone Company

Amateur Radio Other

In what branch of Electronics
are yov interested?__

In what kind of work are you
now engaged?

Name Age
Address

City. Zone Stote
Special Tuition Rates to Members of Armed Forces

1

www americanradiohistorv.com
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R()hll TV and C

only complete line of

OMMUNICATION TOWERS

proven in Profits and Customer Satisfaction

¢ HOT DIPPED
GALVANIZED

The finest, most durable finish is avail-
able for ROHN Towers and accessories
... all done entirely on the ROHN
premises under careful ROHN super-
vision.

~S
~

UNEQUALLED DESIGN
AND ENGINEERING

ROHN is the only design that has stood
up over the years. ROHN has been first
and foremost . . . and always the leader
in new products to meet the changing
demands.

¢ MASS PRODUCTION
FOR LOW COSTS

ROHN was the first to utilize mass
production techniques to build a supe-
rior tower at the most competitive
prices. This means no sacrifice in qual-
ity yet far greater profits for you.

) N

1

T i S O S

>s”

"All-Purpose” tower-

1 Fulfills 759% of your general
L1 tower needs—is structurally as
sturdy —yet costs less than the
well-known Rohn No. 10 Tow-
er, [deal for home and indus-
4 trial installations, communica-
L} tion requirements . . . eliminates

| A U 2

¢ UNIVERSAL CUSTOMER
ACCEPTANCE

Thousands and thousands of installa-
tions prove the ROHN line first in
customer satisfaction.

¢ PIONEER
MANUFACTURERS

Pioneers in tower manufacturing—and
today one of the world’s largest manu-
facturers of this type equipment. The
ROHN Company was built on satisfac-
tion on the part of distributor, dealer
and customer alike.

® COMPLETE LINE

Only ROHN offers a full- line—one de-
pendable one-stop source for al! TV in-
stallation equipment. Save headaches,
save shipping costs, save time . . . use
ROHN unequalled service exc/usively.

ALSO

stocking many different tower
models. Self-supporting to 50 fi.
or guyed 10 120 fr.! Easy to climb
for fast, efficient servicing. Util-
izes ""Magic Triangle' which in-
sures far greater strength and
stability. Permanent hot-dipped
galvanized coating. Dependabil-
ity — a feature customers de-
mand — is assured with the
Rohn No. 6 Tower...de-
signed to “stand up’ for years
to the rigors of weather and
climatic conditions.

Package Tower

“"Space Saver”’— cuts storage space
300% or more!

Popular PT-48 has almost 50’ of
sturdy tower within a compact 8" x
20" package! "“Magic Triangle'” de-
sign is adapted to a pyramid shape
using a wide 19" base with progres-
sively decreasing size upward. De-
creases your overhead . .. easy to
transport and assemble — cuts ship-
ping costs. Galvanized throughout.
Available in heights of 24, 32, 40,
48, 56 and 64 feet!

Both Towers Feature THE ROHN
MAGIC TRIANGLE

For structura! superiority, famed wrap-around
“magic triangle” design is featured in these’
all-scecl towers. Towers have full 24" wide
corrugated cross-bracing welded to tubular

Z= Telescoping Masts

Heavy-duty hot-dipped galvan-
ized steel tubing and rigid joints
give extraordinary strength.
\ Quick installation . .. mast at-
tached to base—antenna fixed,
then mast hoisted quickly to
\ desired height. Utilizes special
\ clamp and guy ring arrange-
ment. Flanged interior section;
crimped exterior section gives
mast stability that can’t be beat.
\ Complete with guy rings and
necessary erection parts. In 20,
30, 40 and 50 ft. sizes. Bases
and ground mounts available.

.

—
"

a full line of ROHN ACCESSORIES

steel legs. The exclusive design assures depend-
i
able strength and permanence. .

® ¢ & ¢ HIGHLIGHTS OF THE ROHN LINE © ¢ o ¢

COMMUNICATIONS
TOWER

For extreme
heights and com-
munication pur-
poses of all kinds,
the Rohn No. 40
gives you strength
and durability on
which you can
depend. The time
== tested and proven
1 equilateral triangle de-
H sign using extra heavy
1 duty tubing and corru-
H gated steel cross-bracing
1 is utilized. The No. 40
is structurally sound so
you can install it for
heights up to 300’; ot
at lesser heights when
considerably greater
strength is required be-
cause of excessive wind
or antenna loading. Use
for radio telephone,
broadcasting, micro-
wave relay and all other
such communication
purposes. If a particular
job calls for this type
tower, save real money
by using ROHN tow-
H ers.

=TTttt

T rtrrrryrrrrrirrrerrra

Note: For lesser
heights, use the Rohn
; No. 20 or No. 30

) ——— .
| e———

ROHN FOLD-
OVER TOWERS

These unique fold-over tow-
ers are perfect for experi-
mentation, TV service de-
partments, amateur use, and
special purposes. Uses regu-
lar ROHN tower sections
with kit. Now available in
standard No. 10 tower to
50, and in ROHN No. 30
& No. 40 towers for heavy-
duty use.

.. Tower.

MAIL THIS COUPON FOR FREE LITERATURE!

e e

12

Rotor posts, house brackets, eave
brackets, peak and flat roof mounts,
instant drive-in bases, hinged base
sections, telescoping mast bases, guy-
ing brackets, UHF antenna mounts,
erection fixtures, variety of mounts
and supports for masts or tubing,

tower installation accessories, TV
service tables, mast and TV hot-
dipped galvanized tubing, guy rings,
“twister-anchors’’, rubber tower
grommets, insulator sections, hinged
rotor platform, accessory shelf and
platform and dozens of other items.
Get the complete catalog TODAY!

ROHN Manufacturing Company

| 116 LIMESTONE, BELLEVUE

PEORIA, ILLINOIS

Rohn Manufacturing Company
116 Limestone, Bellevue
Peorig, illinois

fine of Rohn Towers and Accessories.

Gentlemen: Please rush me complete details on the full

Firm

Nome. Title
Address

City State.

RADIO-ELECTRONICS
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Jobs. are done quicker;, ﬂétter,
more profitably, with the right components.

With CLAROSTAT GREENOHM ire:wound resistors
you get the complete range or resistances and
wattages in both fixed and:adjustable.

Ideal for radio and television service work when
replacing original equipment such as'strip-type
voltage dividers or Tegular power resistors.

Best of all, GREENOHM kesistors won't let you
down after the fob is completed.

So, shift into high gear. Do your servicing

quickly and surely with GREENOHM resistors. Ask
your.distributor for complete details on

these GREENOHM resistors and other service-

' designed CLAROSTAT products.

' }
"CLAROSTAT MFG. CO., Inc. « DQVER:J‘;NEW'HAMPSHIRE
In Canada;: Canadiar Matdoni Co., Ltd., Toronto 4, Ont.

SEPTEMBER, (956

www.americanradiohistorv.com
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ATTENTION —

MEN 17 to 55
HERE'S A NEW
OPPORTUNITY

192 YOU!

PREPARE AT
HOME FOR A
PROFITABLE il
CAREER IN ;

AUTOMATIUN

Handling Maoterials

Get in on the Ground
Floor of this
Fast-Moving Field

Get the right training, and you'll “'get places
—with opportunity for money, security ond
odvancement—in Automation Electronics.
Avutomotion is olreody established in many
plonts. More foctories ond offices are adding
electronic equipment right olong. Who's to
install, operote ond mointain it? You — with
the correct training|

HOME MOVIES PRAISED

“The Congressionol Record” records how DTI
wos praised in Congress for its method of
training thousands of men for coreers in Tele-
vision—Radio—Electronics by using movies,
experiments, and other voluoble oids—a
method we've successfully followed for the
past 25 years. And now for Automation Elec-
tronics, too, you troin at home in spare time,
or ot our big loborotories in Chicogo, among
Americo’s finest. No previous technicol expe-
rience or odvanced educotion required.
MILITARY SERVICE—If you ore subject fo
Military Service, we have voluoble informa-
tion for you.

A REAL EMPLOYMENT SERVICE! We help you
ge! storted when your training is comple'ed

GET FREE BOOKLET!
MAIL COUPON TODAY!;

DeVry Technicol Institute, Dpt. RE-9A-M

AUTOMATIOY [}

Ann}ou |

| 4141 Belmont Ave., Chicogo 41, I, I

| Please give me information about Automation- 1

| Electronics, and how you may help me. ]

| Name Age l
PLEASE PRINT

' Street. Apt l

l City Zone State |

1042A  DTPs training is also available in Canada

DeVRY TECHNICAL INSTITUTE

Formerly DeForest’s Training, Inc.

Chicago 41, lilinois
{Member National Home Study Council)

14
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|
|
|

(Jorrespondence

MORE ON DO-IT-YOURSELF }
Dear Editor:

Mayhaps the fact that I live in the
wild West has some influence on my
thoughts, although my doubts as to
this will be better borne out by any
other letters you get in dissent with
Mr. Margolis’ article, “Dealing With
Do-It-Yourself” (April, 1956).

Basically this article points out the
selfish and egotistical attitude of many
service technicians and one that causes
them a considerable loss in volume. I
have been bitten by the do-it-yourself
bug and I think that it is safe to say
that we all tinker a bit with plumbing,
wiring, our cars, paint, woodworking,
ad infinitum. All these other things
could be done by a professional. Yet
in our desire to do something by our-
selves, and save a buck or two in the
process, we all dabble at times.

So let us not climb up on a lofty
perch and scream that the soul that
tinkers with his TV set is akin to a
leper or should be dealt with severely.
He is usually a normal guy. Let me
warn you! Treated wrongly by you,
he will eventually benefit a TV service
technician, but it won’t be you if you |
were the only one within 100 miles.

The do-it-yourselfer figures he is not
as sharp as the TV man but he has a
lot of time he could waste for that $5
call. And since he has heard how most
of his trouble will be a tube, next time
maybe he could handle the job, have fun
and save the service ecall.

Here precisely is the point of perhaps
no return for some service technician.
Bite him, belittle him, cuss him or what,
this adolescent period of the TV own-
er’s formative years is very important.
He must learn to have, not only confi-
dence in you, but more important:
trust. The embryonic set owner has
several paths from which to choose at
this point and they will mean a differ-
ence in money in vour till.

Educate him to help with the non-
technical problems and he will relieve
you of a lot of routine jobs and you
will still be in line for that big one
coming up. Show him if you can the
underside of a set on your bench, show
him and demonstrate the easy way he
can foul things up so that when in
doubt he doesn’t experiment. Educate
him and win a friend and customer;
alienate him and lose all.

RoBErT M. LOHR

Lohy’s Lectronic Lab
Bridgeport, Wash.
(Careful consideration of some of
(Continued on page 18)

WWWwW.americanradiohistorv.com

erilt

FIRST IN EXACT REPLACEMENT.

<R,
?T'\

HVO-47 FOR EXACT REPLACE-
MENT in ANDREA, ARVYIN,
DUMONT, HOFFMAN, KAYE-
HALBERT, PACIFIC MERCURY,
PACKARD BELL, SILVERTONE,
STROMBERG-CARLSON, TECH-
MASTER . . . another in the zom-

plete Merit line of exact and
universal transformers, yokes and
coils. Merit is the only manufac-
turer of transformers, yokes and
coils who has complete prcduc-
tion facilities for afl parts sold
under their brand name.

erit

MERIT COIL & TRANSFORMER CORP.
4427 N. CLARK ST., CHICAGO 40, ILL.

RADIO-ELECTRONICS
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electronics,
Servicing, ' ;

&7/

o

The instruction you receive and equipment you

M get (and keep) will start you on your way. Pay-

as-you-learn. You pay for only one study group

at a time. This 52 page book contains complete

’ information on Home Study Courses for the be-
ginner and the advanced student.

' RCA Institutes, Inc., Home Study E-94,
' 350 West Fourth Street New York 14, N, Y.
| Without obligation, send me FREE CATALOG
on Hame Study Courses. in Radio, Television
RCA l"srl'ut!s’ l"c. : and Color T'V. Zwlo salesman will call,
A SERVICE OF RADIO CORPORATION of AMERICA | Nore o
J50 WEST FOURTH STREET, NEW YORK 14, N.Y. | Address . B P
| City Zone .. State.
e i A S N — [ e B S |
SEPTEMBER, 1956 15
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FOR THOSE WHO RECOGNIZE QUALITY

- TRIOS 1957

ZEPHYR ANTENNAS

FOR EXTREME DISTANCE

ZEPHYR
ROYAL

THE POWER PACKED FOURSOME

DOUBLE TRANSPOSITION
PHASING

STAGGER TUNING

REJECTOR PHASING

16 RADIO-ELECTRONICS
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you
wouldn’t

vet that may be all your present system reproduces!

Recent improvements in high-fidelity recording have captured the full tonal
color of every instrument in the orchestra . . . every subtle shading from the
brilliance of the violins to the deep roll of the kettle-drums is impressed on
discs made with the latest recording techniques. Yet this dazzling other-world
of sound may be beyond the capacity of your present high-fi equipment.
terms of sound reproduction, you may be buying only balf a record!

PICKERING professional-quality components—the best that money can buy
—recreate all of the music on fine microgroove recordings—give you the rich-
ness of reality that makes listening the extreme pleasure you have
dreamed about . .. but never experienced.

PICKERING components include the world-renowned
“FLUXVALVE” magnetic cartridge with one-mil or half-mil
diamond styli . .. the Pickering 410 Audio Input System,
combining preamplifier, record compensator, and equalizer
network (each of which is available separately) ...
the famed Pickering Model 190-D distortion-free tone arm
..and the revolutionary new PICKERING ISOPHASE
electrostatic SPEAKERS, which reproduce music so faithfully
they must be beard to be believed!

SRR S PR SR R R R R Rk bbb e e o i

PICKERING & CO., INC. oceansipE. N

Professional Audio Gomponents g; M W car M %9 %M

. Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the ohe nearest you and for detailed literatures write Dept. P-12
EXPORT: AD. AURIEMA, INC.. 89 BROAD ST.; NEW YORK / CANADA: CHARLES W. POINTON LTD.. 6 ALCINA AVE. TORONTO

SEPTEMBER, 1956 17
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invites you ...to take any one of
these sets of great chamber works

KFREK

NO STRINGS ATTACHED .
SCHUBERT [L_‘"“l Ploying

“TROUT" QUINTET (A MAJOR) Winterthur String Quar-
QUARTET IN E MAJOR, OP, 125, NO, 2 tet. Pianist Pina  Pozzi

joingthem in the ' Trout’*
QUARTET IN C MINOR, " QUARTETTSATZ™  Quintet.

ITALIAN MASTERS

OF THE XVIil CENTURY
TARTINI: Sonata in G Minor, "The Devil's Trill'""
VIVALDI: Sonatasin AMajor and F Minor
GEMINIANI: Sonata in B Flat Major
VITALI: Chaconne in G Minor

MOZART

CLARINET QUINTET IN A MAJOR, K, 581
FLUTE QUARTET IN D MAJOR, K. 285
FLUTE QUARTET IN A MAJOR, K. 298

T%

The Pascal String Quartet, one of
the world's foremost chamber music
ensembles is among the distinguished
groups recarding for the Society,

Brilliant readings by the

The celebrated violin vir-
tuoso. Ricardo Odnoposoff,
is heard in some of the
Ereatest violin music of
the Eighteenth Century.

Some of the most satisty-
ing musiC ever written.
With Peter Simenguer,
clarinetist. Jultus Baker,
flutist, and the Pascal
String Quartet,

Treatise on
ALSO the history

FREE techinique and perform:nce
of Chamber Music — from
16th Century origins to

Unique Transcription Recordings — today.

Custom-Pressed of Transparent Ruby-Red Vinyl, in De Luxe Genuine Linen Cases!

ERE is exciting news for every serious Save More than 50% of Usual Retail Cost

music listener! The Chamber Musice
Society asks vou to choose one of these
trangeribed chamber programs: an all
SCHUBLERT collection . . . or a group of
works by four 18th Century ITALIAN
MASTERS . .. or a MOZART program—
as a FREE GIFT. There is no requirement

When vou become a Trial Member of the
Society you also have the right to AUDI-
TION — Free of Charge — anyv or all of the
Chamber repertoire listed below . . . rang-
ing through three centuries — from Purcell
to Hindemith. These superb transcription

to buy another record from the Society,
now or ever!

These are NOT ordinary recordings. Pro-
duced by a process hitherto used only for
radio transcriptions with tone fidelity from
50 to 15,000 evcles, each Chamber Music
Society transcription is pressed on the
finest transparent ruby-red vinylite and
Jacketed in an exquisite linen slip-cover for
permanent protection'

Rush me FREE, the long-playing Cham-
ber Program described above.

recordings will be available to members
at the rate of about two a month. Only
those you decide to keep are billed to you
at the Members’ low price, which is less
than 60% of the cost of similar commereial
dises. You may withdraw at anv time: in
lact, you are not obligated to buy any
records at all, unless you wish.

The FREE GIFT you choose is yours to
keep in any case! Send the coupon today.

————— MAIL COUPON—WITHOUT MONEY—TO——————
The Chamber Music Society, Dept. REL-9, 45 Columbus Ave., N. Y. 23

(Cross out only those you do not want to audition)
Selections are not listed by order of release

{check one)
O ltalian Masters
[0 Schubert

—mine to keep absolutely free, without
any obligation.

O Mozars

| have crossed out at the right the
Chamber Works | already own. | need
do nothing more to enjoy the others in

may cancel my Trial Membership at any
time. The FREE GIFT Program is mine
to keep in any case.

e e S ——

-
(-]

-

L YT

. ITALIAN M‘\STER§. OF

THE XVIII CENTUR
{see above)

MOZART (sce above)
SCHUBERT (see above)

. BEETHOVEN: String Quin-

tets Op. 29 and 104

. SCHUBERT: Dléo Concer-

tante in A, Op. 16
OF BACH: C.I.E.

* Bach: Sinfoniain C;J.C. Bach:

. A. SCARLATTI:

Sinfon

sin B Flatand D; W.F.

Music
. BEETHOVEN: Complete

Rasumovsky String Quartets
(2-12’’ discs)
Sinfonias
Nos. 4 and 5; Concerti Grossi
Nos. 1 and 3

. MOZART: 3 Salzburg Sere-
. HINDEMITH: 4 Sonatas for

Trumpet and Piano; Viola and
Piano; Clarinet and DPiano;
Bassoon and Piano

13
Name......cooue ‘ . cesemnas

14
Address...oieiiinnn.. weiteseaene naces

15
Cityeeoeinn.. Zone....State. .......

16.

17

18.

19.
20.

27.

DVORAK: Piano Quartet in
I Flat; Trio in FF

. SCHUBERT: Death and the
Maiden Quartet; Variations
for Flute and Piano
VIVALDI: Il Cimento Dell
‘Armonia, E Dell Invenzione
(2-12" discs)

_BR[.;‘\HMS: Clarinet Quintet
n

HAYDN: Seven Last Words

: - Bach: Sinfonia in ID Minor of Christ

my home for Free Audition, delivered 7. TCHAIKOVSKY: Quartet 21. STRAVINSKY: Duo Concer-
without charge {approximately two No. 3 in E Flat tante; Pulcinella Suite

33% R.P.M. discs @ month). 8. gg{iﬂ\é&:ﬂ’u‘: ??’{‘z‘fleél‘c?% 22, {’_URCELL: Fantasias in 4

| am not obligated 1o buy another 9. BRAH Violin Sonata No. s . 3,

recording ever! | may try all Society 1in G; Cello Sonata No. 1 in 2. %35?21}112;’ (%gé:?lete Piano
releases for 5 days, and will be billed 10 %Fhlliilll.}%YSY~ Quartet in G; 24. SCHUMANN: Piano Quintet
only for those | keep at the low member- " Soflata for Fiute, Viola and in E Flat; Quartet in A

ship prices shown below {plus a few Harpy; Sonata for Violin and 25. BACH: 4 Sonatas for Violin,
cents shipping} a saving of over 50%. 1 Piano Cello and Harpsichord

may return any disc and pay nothing. | 11. HANDEL: Compiete Water 26. BARTOK: Quartet No. 4;

Violin Sonata No. 2
CORELLI: Concerti Grossi,
Op. 6, Nos. 1,2,3 & 4

MEMBERSHIP PRICES
1 disc set (appr. 1 hour) $2.95
2 disc set (appr. 2 hours) $5.90
3 disc set (appr. 3 hours) $7.95

WWW.americanradiohistorv:com
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CORRESPONDENCE (Continued)
(Continued from page 14)

the points brought up by Mr. Lohr may
well repay the service technician for
the time involved. But a careful re-
reading of “Dealing With Do-It-Your-
self” indicates that Lohr and Margolis
may not be so far apart, after all.—
Editor)

CLASSIFYING TRANSISTORS

Dear Editor:

I have been recently spending con-
siderable time studying transistors just
to familiarize myself with this impor-
tant new branch of electronics and to
be ready when it attains widespread
use. I think I now have a good knowl-
edge of the physics and the electronic
applications of transistors.

However, what appears to me to be
a serious deficiency in this field is the
lack of uniformity in classifying tran-
sistors as to types. Most companies
appear to have their own designation
and I have been unable to find a hint
suggesting unification. If we consider
that we are just at the beginning,
there is good reason for concern as to
how messed up things can get.

Why don’t manufacturers agree on
some uniform classification, as they
have with tubes. For example, they
could evolve a system in which the first
letter of a transistor type will indi-
cate whether it is n-p-n or p-n-p. A
second letter or number can indicate
the transistor’s function (af, rf, power,
ete.). Additional numbers or letters
can indicate important parameters such
as cutoff frequency.

The entire situation can easily
become even more confused if future
developments produce transistors that
vary widely in basic design, such as
triodes, tetrodes, pentodes and other
types. Thus, now is the time to set up
a system of classification.

This is just a suggestion and most
likely a more elaborate scheme can be
laid out. At any rate some considera-
tion should be given to the technician
who will soon be called upon to service
transistorized circuits and will not have
transistors of every make nor an
elaborate cross-indexing systems.

SERGI0 CLEMENTI
Caracas, Venezuela

A HOBBYIST’S VIEW
Dear Editor:

I read RADIO-ELECTRONICS because
radio and television is my hobby. I do
some repair work and have no dis-
satisfied customers. In connection with
this T would like to voice my opinion
against licensing.

I couldn’t afford to pay a big fee for
a license. In the little servicing I do
I seek only to break even and main-
tain my hobby. I am sure there are
thousands in a situation similar to
mine. Personally, I think that if a
service technician is afraid he can-
not hold his customers he had better
try another occupation.

R. BAILEY
Holt, Mich. END

RADIO-ELECTRONICS
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You Can Train at Home for Good Pay Jobs in

RADIO-TELEVISION

Fast Growing Industry Offers Good Pay, Security, Bright Future

D \ Training PLUSOPPORTUNITY istheideal com-

bination for success. Today’s OPPORTUNITY
field is Radio-Television. Over 125 million home
Radios plus 30 million sets in cars and 40,000,000
Television sets mean big money, opportumty for
trained Radio-Television Technicians. More than
4,000 Radio and TV Broadecasting stations offer
interesting and important positions for techni-
cians, operators. Color Television, portable TV
sets, Hi-Fi, other developments assure future o
| growth. Radio, Television are both growing. Need J._E. SMITH
. for trained technicians is increasing! Founder

Find Out What Oldest and Largest Home
Study Radio-Television School Offers You

Since 1914—for more than 40 years—N.R.I. has been training
ambitious men at home in spare time for Radio-TV. Thousands of
successful graduates say N.R.I.'s 50-50 training method is a fast,
easy, effective way to higher earnings, desirable jobs. Careful]y
planned experimerits and practice with equipment supplied free of
extra charge, bring basic principles, techniques to life right in your
own home. Find out what dependable training can do for you

You Learn by Doing—Get Practical

. " | Experience with Kits N.R.I. Sends
Add '|'0 YOIII’ Intome Sﬂl l'tmg Soon glothl':g takes the place of practical experience.

s part of N.R.I. Servicing Course you build

“ Muke 510-5]5 a Week Extru AC-DC Eadio Receiver and Vacuum Tube Volt-

meter shown below. Use them to make tests,

— N M < conduct experi-
= FixingSetsinYourSpareTime 75! ce. pritical
experience. All

equipment yours to
keep.

. Soon after enrclling, many N.R.I. students
start earning extra money fixing neighbors’
radio sets. Many earn enough extra to pay
entire cost of course and provide capital to
start their own full time Radio-TV business
" after getting N.R.I. Diploma. If you want a
| job with a future, find out how you can train
at home for Radio-Television. Mail Postage
Free postcard for Sample Lesson. See how
practical it is tc learn at home. Get 64-Page
Catalog, too. See equipment you get, out-
lines of courses, facts about opportunities in

et S0 Sk 3 CILE Couel N@See Olher Side ﬂ@

N.R.). Training leads to good pay jobs like these. BROADCASTING: r - am e e CUT OUT AND MAIL CARD NOW T

= Chief Technician, Chief Operator, Remote Control Operator. SERVICING: Home and y
Auto Rodios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, Hi-Fi sm PlE lEsso“ No STAMP NEEDED!
AND CATALOG '~

SHIP AND HARBOR RADIO: Chief Operator, Assistant Opeiotor, Raciotelephone
Operator. POLICE RADIO: Transminer Operator, Receiver Servicemon. GOVERN-
MENMT RADIO: Operator in Army, Nevy, Marine Corps. Coast Guard, Forestry Service
TRAI THESE MEN SERVICinG
NoRoIo NED | SERVICING
Thanks N.R.l. for Good Start  QuitJobto Start Business l " = . — - =t
“Right now I am doing ‘-‘I decided t.o' quit my :hh “::d Ien'l".;u:l‘i,:-;ZIeAfx':‘ou a:‘}::" eonYo::;;':‘l':g' r’e::it:
spare-time repairs on h job and do TV work full l ow you learn vision me.
= =

®  Dispatcher, Airways Raodio Operator. IN RADIO PLANTS: Design Assistont, Trans- I
mitter Design Technician ... AND MANY OTHERS. l

y S 64-Page Catalog.

« @ Radios and Television. time. I love my work o) G

Gotng inte fall-time ?Ffa:'?l:ﬂ';g all Tight | NATIONAL RADIO INSTITUTE, Dept. F
servicing soon.” C. HIG- = KLINE, Cincmnatl Washington 9, D. C.

. &3 GINS, Waltham, Mass. > | Ohio | glease mail mg tlhe FREE"samlFle lesson and 64-Page

atalog. (No Salesman will call.

Englneer with Station WHPE N.R.l. Started His Way up | g ( . )
I operated a successful “Iwas a cab driver earn- y Name Age
Radio repair shop. Then ing $35 a week. Then I I
I g(;)t & ]oll) with WPAQ enroiled with N.R.I. l Address..
PR ROTal S T SIS Now tester with TV mak- .
neer for WHPE,” VAN o T Cit, Zone. State
w. WORKMAN, ngh er. J.HSHEPHERD Y . .
Point, N. C. Bloomington, Ind. Approved Member, National Home Study Council

WWW.ameri®anradiohistorv.com
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YOU BUILD
Broadcasting Transmitter

As part of N.R.I. Communications Course '
you build this low power Transmitter,
learn commercial broadeasting operators’
methods, procedures. Train for your FCC
Commercial Operator’s License.

Practice Servicing- Commumcahons with Kits of Parts N.R.l. Sends

YOU BUILD AC-DC
Superhet Receiver

N.R.I. Servicing Course includes all
needed parts. By introducing defects
you get actual servicing experience
practicing with this
modern receiver.
Learn-by-doing

You build this Signal Generator.
Learn how to compensate high fre-
. quency amplifiers, practice aligning
typical I.F. amplifiers in receiver
circuits.
Make tests,
conduct ex-
periments.

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;
bring to life theory
you learn from
N.R.I.’s easy-to-
understand texts.

o T

Radio-Television Can Give You'
a Good Job with a Future

N.R.l. Graduates do Important Work
_ Get Important Pay

“I am Chief Engineer of
Station KGCU in Mandan,
N. D. I also have my own
spare time business serv-
icing high frequency, two-
way communications sys-
tems.” R. BARNETT Bis-
marck, N.

Has Own Radio-TV
Business

‘“We have an appliance
store with our Radio and
TV servicing and get TV
repairs. During my Army
service, N.R.I. training
helped get me a top rated
job.” M. WEIDNER,
Falrfax,

Paid for Instruments
out of Earnings

“I am doing very well in
spare time TV and Radio.
Sometimes have three TV
jobs waiting and also fix
car Radios for garages. I
paid for instruments out of
earnings.” G. F, SEAMAN,
New York, N. Y.

Chiet Eﬁglneer
with Station

@M See Other Side =W

____———_-__-_-___1

FIRST CLASS I

Permit No. 20-R I
(Sec. 34.9,P. L. & R) I
W ashington, D. C. I

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts., N. W,
Washington 9, D. C.

Here is a line of work that people respect—a vocation where you
can advance, win a place for yourself, earn good pay and gain
much personal satisfaction in what you are able to do. And you
can learn at home in your spare time. Smart fellows everywhere
are using their spare time to develop new knowledge, new skills.
They know it is the trained man who gets ahead, gets the better
job, drives the better car, is respected for what he knows and can do.

Be a Skilled Technician

The technical man is looked up to. He should be. He does important

I work, gets good pay for it. Radio-Television offers that kind of

work. There are more than 40 million Televisions, 150 million home
and auto Radios. Millions more are sold each year. There are
splendid opportunities for the man well trained in Radio-Television
Servicing or Broadcasting. Micro-Wave Relay, Aviation and-Police
Radio, Two-Way Communications for buses, taxis, trucks, etec. are
expanding—making more jobs, greater opportunity.

You Can Train in Spare Time

Keep your job until you're ready for a better one. Learn at home.
N.R.I. Courses are planned for men who can study only during
spare time. You get many Kkits to build equipment, get practical
experience. You work on circuits common to both Radio and TV.
Equipment you build “‘brings to life” things you learn in N.R.I.’s
easy-to-understand texts. Experienced N.R.I. instructors, techni-
cians, specialists devote full time to making sure you get the best
and simplest Radio-TV training. Train as fast or as slow as you like.

Tested Way To Better Pay

N.R.I. Training is practical, thorough. You get the benefit ol
N.R.I.’s 40 years experience training men for success in Radio-
Television. Most successful N.R.I. men start without any knowledge
of Radio, many without a high school education. Find out what
Radio-Television training can mean to you. Make a decisive move
today toward becoming one of that select group-—a Radio-TV
Technician. Send for Actual Lesson and 64-Page Catalog, both
FREE. NATIONAL RADIO INSTITUTE, Dept. F, Washington, D.C.

SAMPLE LESSON AND

BotH FREE

BOTH

CUT OUT AND MAIL
POSTAGE-FREE CARD
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CLAUDE E. SHANNON.
Stuart Ballantine Medal,
Franklin Institute of the
State of Pennsylvania, for
contributions to a compre-
hensive theory of commu-
nication.

H. T. FRIIS. Medal of
Honor, Institute of Radio
Engineers and Valdemar
Poulsen Gold Medal, Dan-
ish Academy of Technical
Sciences; important work
in application of short and
vltra-short radio woves,

W. G. PFANN. Mathew-
son Gold Medal, American
Institute of Mining and iy I
Metallyrgical Engineers, * B

S 2 # i
for discovery of and pio-
neering research in zone
melting.

WARREN A. MARRISON.
Tompion Gold Medal,
Worshipful Company of
Clockmakers of the City of
London, for pioneer work
on development of quartz
crystal oscillators as pre-
cision standards of time.

AXEL G. JENSEN. David
Sarnoff Gold Medal, So-
ciety of Motion Picture and
Television Engineers, for
technical contributions to |
television; G.A. Hagemann
Gold Medal for Industrial
Research, Royal Technical
College, Copenhagen.

H. F. DODGE. Shewhart
Medal, American Society
for Quality Control, for
original contributions to
the art of statistical qual-
ity control.

These are some of our recent medal
! winners at Bell Laboratories. The awards
t  they have won symbolize recognition for
' outstanding achievement in the many sci-
¥ ences that bear on telephony. Bell Labs is
extremely proud of them —and of the thou-
§ sands of scientists and engineers who work
! with them to keep the American telephone
' system the greatest in the world.

m WALTER H. BRATTAIN.
P Co-winner with Dr. John

I|
Y Bardeen of John Scott
BELL TELEPHONE ; l‘ Medals, City of Philadel-
LABORATORIES

phia, for invention of the
transistor.

R. KOMPFNER. Duddell
Medal, Physical Society of
England, for his original
work on the traveling
wave tube.

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

SEPTEMBER, 1956 21 i
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ARITHMETIC FOR ENGINEERS
(5th Edition, Revised)

by Charles B. Clapham

An outstanding text on practical elementary
mathematics for shop machinists, shop mechanic
trainees, tool and die maker trainees, mechanical
engineering students at the industrial level,
mechanical drafting trainees . . . and all others
who want to learn the elementary mathematics
of Mechanics.

Written for use in schools and for home study.
ldeal for industrial upgrading.

More than 390 numerical examples of solutions
fully explained. More than 1,950 problem exer-
cises. Answers to problem exercnses

Cloth Bound, 558 pp., 5} x 8 illus.
ESNEE)  mSEaeSp FETPNTRES Ty Sy & ) ]

Only $6.50

TV MFRS’ RECEIVER TROUBLE CURES Vol.8
Edited by M. Snitzer

Volume # in the series.
design laboratory cures for “bugs’” which may
be encountered in TV receivers. The cures are
positive! The troubles are identified and corre-
lated with specific receiver chassis and models.
The most accurate and authentic information on

Devoted to the official

7 NEW Rider Books Published in July and August

PICTURE BOOK OF TV TROUBLES, Vol. 6
(Horizontal and Vertical Sync Circuifs)

by Rider Lab Staff

Volume 6 of an extremely popular practical series,
INlustrates the incorrect waveforms and picture
tube patterns for defective components in TV
receivers. Components are identified. This book
teaches the recognition of symptoms of faults in
horizontal and vertical sync circuits. Correct
wavefoms and schematics are also shown.

Does your trouble shooting for you!
Soft Cover 128 pp.. 515 x B14”, illus.

68-6. .Only $1.80

BASICS 0)' PHOTOTUBES AND PHOTOCELLS
by David Mark

Phototubes and photocells are prominently used
in a great many applications of electronic devices.
Science, industry, government agencies, television,
and many communication facilities employ them.
This book is devoted to the explanation of the
principles and practices surrounding phototubes
and photocells with the utmost in visual presenta-

RIDER BOOKS HELP YOU

LEARN MORE... DO MORE... EARN MORE!

ELECTRONICS TEOHNOLOGY SERIES
edited by A. Schnure, Ph.D,,
Written for students, techmclans experimenters,

hams. trainees in electronics technology. and all
others interested in communication electronics.
Soft Covers, 5%, x 8%.”, illus.

WAVE PROPAGATION

The eleventh bouk in the series. Devoted to the
fundamental theory underlying the propagation
of electromagnetic radiations . generation, propa-

pation, sky wave, ground wave, effect of atmos-
phere, and scatter. Review questions, Index.
F166-11. .. ... ., e Only §.90

SUPERHETERODYNE CONVERTERS AND
I-F AMPLIFIERS

The twelfth book in this series. Deals with the
basic principles of superheterodyne operation ;
the behaviour of converters and mixers; I-F
amplifiers and the methods of alignment. Review
auestions. Index.

=166-12

INVERSE FEEDBACK
The fifteenth book in the series. Devoted to this [

TV receiver trouble cures. tien to make the subject most understandable. It highly important phase of electronics which is

Volume ¥ content is NEW. Deals with manufac- is tantamount to a “picture course””'. . . yet it is finding more and more application every day in

turers from RCA to Zenith. authoritative and modern. : all kinds of electronic devices. Review questions.

Soft Cover, 128 pp., 51 x 8%, illus. Soft Cover, 136 pp., 5% x 8%, illus. Index.

AN Jowims w s 53 Jm . whe et 0. T Adw Only 'S1:80 | ZHNBY s na feimmrtriraid . . ofws s b b bed A s Only $2190) ZE166°15w e nd dbicsmaimb.mnh. . Wiy 2 a W Only $.90
RADIO RECEIVER LABORATORY MANUAL PICTURE BOOK OF TV TROUBLES INTRODUCT!ION TO COLOR TV (2nd Edition)
by Alex W. Levey, B.A., M.S by Rider Lab. Staff by Kaufman & Thomas

A workbook of experiments designed for stu- ) " . A revised. up-to-date edition of a best seller in
dents of radio and radio servicing. Covers the A fabulous series of definitive. practical books uokg on TV. New edition contains full informa-
construction, analysis, testing, and repair of a that teach the recognition of faults in TV re-

radio receiver. Acquaints the student with
necessary servicing equipment. There are 33
experiments in all, including 6 demonstration-

fxperimen!s. Soft Cover, 110 pp., 8% x 117,
1lus.
178, ..Only $2.00

TV TROUBLESHOOT!NG & REPAIR

GUIDE BOOK

by R. G. Middleton

VOLUME 1: For the serviceman requiring prac-
tical, down-to-earth servicing information on TV
troubles and their cures. Shows how to spot
symptoms through the use of picture tube pat-
terns and scope waveforms. Much valuable data
on the use of test equipment, as well as simple
techniques for troubleshooting outside the service
shop. Soft Cover, 204 pp., 8% x 117, illus.

H#140 Only $3.90
VOLUME 2. A gold mine of mforma'.lon on
troubleshooting front ends, servicing the video
I-F strips, faults in video amplifiers, trouble
analysis in sound [-F and de(ector systems, etc,
Soft Cover, 160 pp., 8% x 117, illus.
E YOI RN, o S FR RS S == =N Only $3.30

TV MFGRS' RECEIVER TROUBLE CURES
edited by M. Snitzer

Gives you specific TV receiver troubles, and the
cures specified by the set manufacturer. Listings
are by manufacturer, model and chassis number.
Saves you time, helps you earn more! Soft Cover,

5% x B814”, illus.,, each volume over 115 pp.
VOL. 1: Covers complete details on sets produced
by mfgrs (listed in alphabetical order) from
Admiral to Dumont.

S8 oo R e e Only $1.80
VOL. 2: Covers mfgrs from Emerson to Jackson,
S v o) P ewe ) s o} b PeiGulyd br & Only $1.80
VOL. 3: Covers mfgrs from Kaye-Halbert to
Philco.

o) o e S Only $1.8¢6
VOL. 4: Covers mfgre from Philharmonic to
Shaw.

& L P Y NS e W s b g Ay N Only $1.80
VOL. 5: Covers mfgrs from Sparton to Zenith.
PA43-Sns. . . o twdat e S i g B By Only $1.8¢
VOL. 6: All new coverage, through 1954, no
duphcatlons . . . Admiral to Firestone.

JEIMA-6 . o s bl ke g o g ) Only $1.80
VOL. 7: New coverage, from General Klectric
to Raytheon.

£250 KA IS NP S 7y SO TANE S RNG Py Only $1.80
VOL. 8: Just published. New coverage, from
RCA to Zenith.

#143-8. .. ....... PRI . i b ol o Only $1.80

22

ceivers. Shows incorrect waveforms and resultant
picture tube patterns caused by defective comipo-
nents, which are identitied. Correct waveforms
and schematics are also shown. Used in many TV
schools and by tens of thousands of technicians.
Soft Covers, 51, x BM.", illus.

VOL. 1: HORIZONTAL AFC-OSCILLATOR
CIRCUIT S

168, 80 Pp.. ... ... ... ... Only $1.35
VOL. 2: VERTICAL SWEEP- DEFLECTION
CIRCUITS

H168-2, 96 pp... .. ... y $1.80
YOL. 3: VIDEO I-F & VIDEO AMPLIFIER
CIRCUITS

J£168-3, 96 PPae s e sl dbas ge.n s e Only $1.80
VYOL, 4: AUTOMATIC GAIN CONTROL CIR-
CUITS

J168-4; 96 DD-c:aemel . mebse I dnenls Only $1.80

VOL. 5: HORIZONTAL OUTPUT & H-V CIR-
CUITS

#168-5, 108 pp.. ................. .. .. Only $1.80
VOL. 6: HORIZONTAL & VERTICAL SYNC
CIRCUITS

#1686, 120 PP.. ..\ .. ...y Liiain... Only $1,80

TELEVISION—HOW IT WORKS
(2nd Edition)

by J. Richard Johnson

A completely rewritten, up-to-the-minute edition
of an authoritative and informative book. It is
the newest and most comprehensive text on the
subject, and follows the progress of the received
signal from the antenna to the picture tube and
loudspeaker. Leather Finish MARCO Cover, 352
pPp., 5% x 8", illus.

FELOL SN s bt s T il e o 1 Only $4.60
#101-H, Cloth Bound. ... Only $5.50

HANDBOOK OF 630-TYPE TV RECEIVERS

by Miller & Bierman

Deals with all versions of the famous 630-type
receivers made up to 1955. Explains modifications
and circuit improvements made by various manu-
facturers, and includes 26 pages of troubleshoot-
ing charts. A book every technician can use to
major advantage! Soft Cover, 200 pp., 5% x 8%",

illus.
®174 ..Only $3.50

WWW.americanradiohistorv.com

tion on the latest and larger screen picture tubes,
simplified receiver circuitry, ete. Most up-to-date

introducticn to color television available. Soft
Cover, 160 ppP., 5‘«; x R%”, illus.
b7 |CY e Y [P =15 | S S Only $2.70

COLOR TELEVISION RECEIVER PRACTICES
by Hazeltine Corp. Lab. Staff
Prepared by experts, this book covers every major
aspect of color TV receivers, including the latest
21" picture tube and its required circuitry. For
anyone who wishes a solid rrounding in color
television, this volume is ideal. Destined to be-
come a standard reference work on the subject.
Soft Cover, 208 pp., 5% x R“, illus.
........................... ....Only $4.50
..Only $6,00

TV REPAIR QUESTIONS & ANSWERS

by Sidney Platt

A very practical series of gquestions and answer
books on the repair of TV receivers. Each covers
a separate section of the receiver, and the series
follows the same sequence that the signal itself
travels. Soft Covers, 5% x 8%, illus.

#1173, FRSONT ENDS:

Only $2.10

Only $2.10
#173-3, SYNC & SWEEP CIRCUITS:

1173-4, DEFLECTION & H-V CIRCUITS:
128 Only $2.10

Only $2.10

Only $2.1¢

ADVANCED TELEVISION SERVICING

TECHNIQUES

by RETMA

A complete advanced TV servicing course, de-
veloped by the Radio-Electronics-Television Man-
ufacturers Association, and made. available to you
at the incredibly low price of $4.55, complete!l
Shows you how to use every conceivable type of
test equipment, how to service every part of a
TV receiver. Soft Cover, 8% x 117

MAIN TEXT, 176 pp., illus.
16
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MORE THAN 2,000,000 Rider Published Books Have Taught Electronics Know-How!
There Are Rider Books Which Fill YOUR Needs... At Least 3 NEW Titles Appear Each Month!
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BASIC ELECTRICITY
BASIC ELECTRONICS
BASIC SYNCHROS & SERVOMECHANISMS

by Van Valkenburgh, Nooger & Neville, Inc.
The fabulous picture-text books that teach faster
and easier! The theory, principals and practice
of electricity, electronics, synchros and servos,
are here presented in a manner which permits a
rapid grasp of the fundamentals of these vitally
important subjects. Over 2,000 specially prepared
illustrations present, explain and make every
topic discussed picture clear.
BASIC ELECTRICITY
F#169 Soft Cover: 5 volumes, 624 pp.,, 6 x 97
Only $9.00 per set
1#£169-H Cloth Bound: all 5 volumes in a single
binding Only $10.50

BASIC ELECTRONICS
#170 Soft Cover: 5 volumes, 550 pp., 6 x 9"
Only $9.00 per set
#170-H Cloth Bound: all 5 volumes in a single
binding Only $10.50

BASIC SYNCHROS & SERVOMECHANISMS
3180 Soft Cover: 2 volumes, 270 pp., 6 x 9”7
Only $5.50 per set
#180-H Cloth Bound: both volumes in a single
binding Only $6.95

HOW TO TROUBLESHOOT A TV RECEIVER
by J. Richard Johnson

A book written for the newcomer, to aid in a
systematic procedure for troubleshooting. An
easily understandable, step-by-step guide. Soft
Cover, 128 pp., 614 x 8%, illus.

FEIE2 0 mee o Tl e e o te g T Ao ) m A Only $1.8¢

FUNDAMENTALS OF TRANSISTORS

by Leonard Krugman

Explains the BIG thing in electronics, today—
the transistor! Written by one of the pioneers in
transistor development, this book tells you all
you need to know about this electronic miracle:
basic operation, characteristics, performance, and
apphcatlon Soft Cover, 144 pp., 5% x 81%”, illus.
€ 3 30= 1855 ol G PPY 10000 03B 0.0 6 0o B oo Only $2.70

HOW TO USE SIGNAL & SWEEP GENERATORS
by J. Richard Johnson

Discusses all types of signal and sweep genera-
tors, and their applications in AM, FM radio,
and TV. Soft Cover, 144 pp., 5% x 8%”, illus.

£+ N/ c IO, S SR =TS e S Y Only $2.10

UNDERSTANDING VECTORS & PHASE

by Rider & Uslan

A book which makes for quick and easy under-
standing of radio theory, written for anyone in
radio and electronics who has not had the ad-
vantage of technical training. Soft Cover, 160 pp.,
‘5#1/, x 737, illus.

HOW TO USE TEST PROBES
by A. Ghirardi & R. Middleton
The only book of its kind, it covers all types of
test* probes used with VOM's, VTVM's, and
scopes. Complete step-by-step explanations, with
practical examples of results and effects. Soft
Cover, 176 pp., 5% x 834%”, illus.
£3 (1S P S T A T IS L S e Only $2.90

FM TRANSMISSION & RECEPTION

(2nd Edition)

by Rider & Uslan

Covers FM broadcasting of all kinds, and explains
the theory, functioning and servicing of various
types of FM receivers, including TV receivers.
Cloth Bound, 460 pp., 634 x 8%”, illus.

K+ TP T I L S I e Only $4.95

JOHN F.RIDER PUBLISHER, INC.
480 Canal St., New York 13, N.Y.

In Canada: Charles W. Pointon, Ltd.
6 Alcina Ave., Toronto, Ontario

SEPTEMBER, 1956

HOW TO USE METERS
by John F. Rider
Explains everything about using meters of all
kinds. Tells and shows what to use and what to
measure. If you use meters, this is a book you
cannot afford to pass by! Soft Cover, 144 pp.,
51/; 81", illus.

........ civ g s e s ees . Only $2.40

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES & THEIR USES

by Rider & Uslan

Fully and clearly describes the oscilloscope, ita
construction and capabilities. Covers a wide
variety of scopes, including present day models.
Profusely (3, 000) illustrated. Cloth Bound, 1008
pp., 8% x 11

#133............., ................. Only $11.50

ELECTRONICS TECHNOLOGY SERIES

edited by A. Schnure, Ph.D., Ed.D.

An economically priced series of books devoted
to the explanation of the basic concepts and
principles of individual phases of electronics
technology. Each book deals with a specialized
subJect groups of these books form broad cate-
gories in the study of electronics technology.
Aimed for use by students in technical institutes,
junior colleges, adult education classes, and voca-
tional schools teaching electronics technology.
The texts also are intended to serve the operators
of communication equipments such as radio ama-
teurs. commercial ship and broadcast station
operators, electronics laboratory technicians, and
experimenters who desire a more than casual
understanding of the subjects covered.

Soft Covers, 6% x 81", illus.

RG & RL TIME CONSTANT

.............................. Only § .90

F M LIMITERS & DETECTORS
FELOEC2E @t i ina e B st v o Yol Ya S Only § .90
FREQUENCY MODULATION

FEVOG=305 mmis i e o oo S B e dapopoo Only $ .90
CRYSTAL OSCILLATORS
1864w avessh M ibbimdamzg. . o o g D Only $1.25
A-M DETECTORS

SEL66°5 % 1vo npeaisr o s 01 p MBS STTS I ....0Only $1.25
LIMITERS & GLIPPERS
E- S (GEEHE o oo Bl {F T S (X E RPN Only $1.25
MULTIVIBRATO S
H166-T. ... ... i, veisio.Only § .90
R-F TRANSMISSION LINES
S| B0 PN T SR Y oot Only $1.25
AMPLITUDE MODULATION
FE166-9"; jcrm #1y e ik ® T 1AW Only $1.25
BLOCKING OSCILLATORS
FEV66-105 5 b = 2o riibiis oo s oiele dmsmmes Only $1.25
WAVE PROPAGATION
L6601 . .o et s B Only § .90

SUPERHETERODYNE GONVEHTEHS &
I-F AMPLIFIE $

HBEI2Y oo o M - o -y Only § .90
INVERSE FEEDBAGK
2#166-15. .. ... .... ver by ...Only $ .90

SERVICING TV VERTICAL AND HORIZONTAL
OUTPUT SYSTEMS

by Harry Thomas

Technicians and students will here find a com-
plete discussion of vertical and horizontal output
systems and their operation. Soft Cover, 176 pp.,
514 x 814", illus.

oA T} P = Tenr S S N R P Only $2.40

OBTAINING & INTERPRETING TEST SCOPE

TRACES

by John F. Rider

Explains oscilloscope screen traces in clear, non-
mathematical language. Contains over 800 scope
traces, and complete instructions on the use of
scopes and interpretation of traces. Soft Cover,
190 pp., 5% x 8%", illus.

b2 ) 15 MO0 55 0o on o o BBUARY o 8 Pl s Only $2.40

HI-FI LOUDSPEAKERS & ENCLOSURES

by Abraham B. Cohen

A long-needed book, destined to become a classic
volume in hi-fi literature. Completely covers the
subject. Answers all your questions about loud-
speakers and enclosures, design, cross-over net-

works, construction of own networks, etc.
Leather Finish MARCO Cover, 514 x 81", illus.
K 1 8, 00 o oY o o 3 o B 6 oo Only $4.60
2176-H, Cloth Bound ................ Only $5.50

HIGH FIDELITY SIMPLIFIED

by Harold D. Weiler

Gives you the complete hi-fi story, and answers
all questions about tuners, changers, amplifiers,
tape recorders, speakers, record players, etc.
There is no other book like it. Soft Cover, 224 pp.,
5% '( 81%", illus.

N2 i e i wiid - - - AT AT S0 Only $2.50

HOW TO SELECT AND USE

YOUR TAPE RECORDER

by David Mark

Written for the USER: music lovers, business-
men, lawyers, engineers, teachers, etc. Step-by-
step instructions on set-up and using procedures
for all applications in the home. office, and pro-
fessional activities. Also a buyer’'s guide in select-
ing a machine to suit individual requirements.
Soft cover, 148 pp.. 5% x 8%”, Illus.

ST - e e B s Only $2.95

HOW TO SERVICE TAPE RECORDERS

by C, A. Tuthill

Tells you what you need to know about the tape
recorder and its operation. Explains the types of
circuits, drive mechanisms, troubleshooting and
repair. Soft Cover, 160 pp., 5% x 81/; , illus.
#167 Only $2.90

THESE AND MANY , 108 B
OTHER RIDER BOOKS %E?l
ARE AVAILABLE ...

) B

Buy these books at your electronics parts jobber or book store.

. Look for this Rider Book Seller. if your jobber or book store
does not sell the Rider books you want, mail this coupon for
prompt delivery. ORDER TODAY! Add state and city sales tax
where applicable. Canadian prices 5% higher.

&*Sy I‘..‘:.'j Ia:n

Er=+TEa"g TN TR R tTh N = 1

| JOHN F. RIDER PUBLISHER, INC. |

I 480 Canal Street, New York 13, N. Y. |

1 Enclosed is $ Please rush the books | have circled. |

| 101 142 1437 156 166 166-8 167 169 173-4 180 |

1 101-H (43 143-8 160 1662 1669 168 169-H 1735 180-H |

1 102 143-2 144 16 166-3 166-10 168-2 170 174 183 :
| 103 143-3 146 161-2 164-4 166-11 168-3 170-H 176 184

133 143-4 147 162 166-5 166-12 168-4 173 176-H I

! 140 143-5 150 162-H 166-6 166-15 168-5 173-2 178 |

140-2 143-6 152 165 166-7 168-6 173-3 179 1

Nempeete——e—"—— —_— o =~ l

Address = — lf

City E Zone State i
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_______________________ o B e ) Y] (et Sl
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This combination of CDR ROTORS
and the Biggest TV Spot Campaign

in our history

PRE-SE”.’NG your customers

opens the door

for you to

CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J:

' THE RADIART corr
s>

CLEVELAND 13, OHIO


www.americanradiohistory.com

featuring

4 - -

An outs-anding group of rotors . . . three proven and tested
models”. .. ALL 40% SHARPER TUNING thanANY other au-ematic
rotor. Harndsome cabinzt. .. dependable performarce. .. proven

and tested ky thousands and thousands of satisfied users.

‘TR=12 a special combination value consisting of complete
rotor, including thrust bearing. Handsome new modern

cabinet with meter control dial, uses 4 wire cable. 7
CORNELL-DUBILIER south Plainfield, N. J.

TR-11 same as TR-12 without thrust bearing.

TR-=4 the heavy duty rotor complete with handsome modecn
tabinef with METER control dia!, uses 4 wire cable.

TR-2 the heavy duly rotor with plastic cabinet featuring
The RADIART Corporation, Cleveland 13, Ohio

“compas: control® illuminated perfect pattern dial, uses.
8 wire cable.

MWW ameéericanradiohi N
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FOR ADVANCED-
ENGINEERED

VR tubes
TS

Have you and your customers exacting re-
quirements for stable voltage? Try the reli-
abilized CBS 6626 and 6627. There are no
better VR tubes made. They represent the
most advanced engineering concepts in gaseous
voltage-regulator tubes. They eliminate sudden
discrete voltage shifts in voltage-reference
circuits.

It’s only natural that CBS VR tubes should
be the finest. CBS specializes in VR tubes . . .
has made over 20 millions of them. CBS has
originated many VR types; for example, the
OB2, USN-OA2WA, USN-OB2WA, 6830, 6831

. as well as the 6626 and 6627. CBS offers
the widest line of 105-volt and 150-volt VR
tubes: commercial and military . . . miniature
and GT . . . for voltage regulation and voltage
reference.

It makes good sense to think of CBS when
you think of VR tubes. Be sure of up-to-the-
minute design and tightly controlled quality.
Follow the leaders, specify the leader. For
stable, reliable, advanced-engineered VR tubes
» . . always make it CBS.

Seen the new CBS VR Tube Manual? A
complete, informative, easy-to-read eight
pages. Includes data, theory, and applica-
tion on voltage regulation and voltage
reference. Write for frege Bulletin E-267

CBS-HYTRON, Danvers, Massachusetts

A Division of
Columbia Broadcasting System, Inc.

RADIO-ELECTRONICS
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1. C. Lane, B.S., M.A.
President, Radio-Tele-
vision Training Asso-
ciation. Executive
Director, Pierce School
of Radio & Television.

VETERANS--NON-VETERANS

TRAIN NOW FORA
TOP-PAY JO

) B IN
‘%3;5* 'ITIE‘LJEE‘U"!ERI‘C,'\, S §

No Experience Needed —1 train you AT HOME in your SPARE TIME'

NOW — while the Television-Radio-Electrorics industry is
expanding at the fastest rate in history — is the time for
you to prepare for a fop-pay lifetime job . . . or your own
profitable business.

springing up to meet the heavy demand for these products.

Trained men are needed urgently. The head of CBS-Colum-
bia product service department estimates that the industry
will need 200,000 service men by 1959. The best jobs will

New TV stations are going up constantly . . . sales of TV
go to the men who are ready for them. Right now is the time

for you to prepare yourself. Delay can be costly.

C-W Telephone
Transmitter

sets are breaking all past records . . . new products are

being announced almost every day . . . mew plants are
LEARN BY DOING

As part of your training | give you the equipment you need

to set up your own home laboratory and prepare for a BETTER- 4

PAY TV JOB. You build and keep an Electromagnetic TV _

RECEIVER designed and engineered to take any size picture P> iy, g

tube up to 21-inch, (1D-inch tube furnished. Slight extra cost L T Super-Het

for larger sizes.) . . . also a Super-Het Radic Receiver, AF-RF Rodlo Raceives

Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, i

C-W Telephone Transmitier, Public Address System, AC-DC (ombincHioghyotimer::

Power supply. Everything supplied, including all tubes.

AF-RF Signal Ammetes-Ohmmeter

Generator

Public Address
$ystem

STUDY NEWEST DEVELOPMENTS

My training covers all the latest developments in the fast-growing Television-
Radio-Electronics induskry. You learn about FM — RADAR — COLOR TV —
TRANSISTORS — PRINTED CIRCUITS, etc.

CHOOSE FROM THREE COMPLETE COURSES
covering all phases of Radio, FM and TV

EARN WHILE YOU LEARN

Almost from the very start of your course you can earn extra
money by repairing sets for friends and neighbors. Many of
my students earn up to $25 a week . . . pay for their entire
training with spare time earnings . . . start their own profit-
able service business.

My School {fully approved
to train Veterans under
new Korean G. 1. Bill. Don’t
lose your school benefits
by waiting too long. Write
discharge date on coupon.

1. Radio, FM and Television Technician Course — no previous experience needed.

VETERANS

2. FM-TV Technician Course ~ previous training or experience in radio required.

training for men

FREE! [, "oo0, 0.

3. TV Cameraman and Studio Technician Course — advanced
with Radio or TV training or experience.

MAIL THIS COUPON TODAY!

After you finish your home study troin-

. page book, ‘‘How
EXTRA TRAINING ing in Course 1 or 2 you can have two 1o Make Moneg in — ¥ 5 3+ 1. & 1 i B _B 0} |
. - Television - Radio - Mr. leonard C. lane, President
. ° h f inte 2 r ar 3 n
IN N.Y.C. AT NO weeks, 50 hours, of intensive Lab work Ao ® Gl RADIO.TELEVISION TRAINING ASSOCIATION

sample lesson, ond
other literature
showing how and
where you can get
a top-pay job in
Television. ’

EXTRA COST!

on modern electronic eqeipment at our
ossociote resident school, Pierce Schoo!
of Rodio & Television. THIS EXTRA TRAINING {S YOURS AT NO
EXTRA COST WHATSOEVER!

FCC COACHING COURSE

Dep!t. R-9C, 52 Eost 19th Street, New York 3, N. Y.

Dear Mr. Lane: Send me your NEW FREE BOOK, FREE
SAMPLE LESSON, and FREE aids that will show me
how | can make TOP MONEY IN TELEVISION. | under-
stand | am under no obligation.

{PLEASE PRINT PLAINLY)

Important for BETTER-PAY JOBS requiring FCC License! blepel “lkge
You get this training AT NO EXTRA COST! Top TV jobs Address
Ciry. Zone State.

go to FCC-licensed technicians.
| AM INTERESTED IN:

[ Rodio-FM-TV Technicion Course

[ FM-TV Technicion Course

[3J TV Cameromon & Studio
" Technicion Course

Write discharge date

Radio-Television Training Association

52 EAST 19th STREET ¢ NEW YORK 3, N. Y,
Licensed by the State of New York. ® Approved for Veteran Training

SEPTEMBER, 195%
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TUBES

are the best you can buy...

HERE'S WHY

v ; L e =TT e

COMPARATOR INSPECTION
OF GRIDS

INSTRON WIRE TESTING One of the most critical parts

Testing of grid lateral and filament wire
on the Instron Tester for specified physi-
cal properties as tensile strength, yield

of the tube is the grid which
controls the flow of electrons
to the plate.

* Continuous comparator in-
spection of critical parts such
as the above grid (magnified

point, breaking point and proportional
limit insures better tube quality and uni-
formity for Raytheon tubes.

Lo ) .-‘;;::.l,"_"-“i 20x) suppblies information
W e Tl P Jor better quality control and
guards agasnst deviations from
Fai=Adl Y Raytheon's high quality
By - Jta_m{ard:.
ifpes] | e
'e“ e e e - FraBe R¥a Iy Eheta
; ol N : =
T e LT
T TR TVE LT
WEIGHING CATHODE COATING

The weightand Q. D. of the cathode . -
coating are controlled by periodic 2 b
measurements with precision in-

struments. Here, an operator is

checking the weight of cathode

coating at the operation.

HEATER COATING CHECK

Heater wire must have uniform and closely
toleranced coating thickness to insure
short and uniform warm-up-time and dur-
ability. Raytheon makes coatinuous in-
spections of the heater wire coating to
make certain of uniformity.

LIFE TESTING

Representative tubes of all tube pro-
duction lots are put on life test which
measures tube performance under sim-
ulated actual conditions to ensure
original and continuing performance
of Raytheon tubes.

1ST FINISHED TUBE TEST

All Raytheon tubes undergo a rigid 100%
First Test where they must pass strict require-

ENGINEER CHECKS DESIGN CHARACTERISTICS

Behind all these quality activities stands a
large group of experienced, capable engineers
whose sole concern is maintaining and de-
veloping Raytheon tbe quality performance.
This engineer is measuring tube design char-

ments on both physical and electrical charac-
teristics.

These girls are testing tubes for excessive
noise_and microphonics, inoperative tubes,
specified electrical characteristics and physi-
cal appearance.

acteristics with the purpose of developing a
tube for a customer with special applications.

These and many other vital tests and checks add up to
UNIFORMITY OF CHARACTERISTICS THROUGH RIGID QUALITY CONTROL

RAYTHEON MANUFACTURING COMPANY
Receiving and Cathode Ray Tube Operations
Newton, Mass. « Chicago, lll. « Atlanta, Ga. * Los Angeles, Calif.

Raytheon makes all these: g Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,
} Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

RADIO-ELECTRONICS
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MONEYBACK GUARANTEE ON THE
WORLD'S FINEST SERVICE DATA!

Howard W. Sams will prove to you that
PHOTOFACT will help you solve any service problem

FASTER, EASIER, BETTER, MORE PROFITABLY

GET THE PROOF...DO THIS NOW:

. 2. 3.

Choose a “Tough Nut” See Your Parts Distributor Give PHotoFACT the “Acid Test”

Pick a set that’s been giving you Look up the set in the Sams Index With the proper pHOTOFACT Folder
plenty of trouble—the tougher the | to pHOTOFACT Folders. In just 60 J by your side, start solving your
test, the better the proof. Get the seconds you’ll find the applicable service problem . . .

make and chassis number of the Folder Set. Buy it—take it back to

set . .. your shop . . .

THEN, YOU BE THE JUDGE:

If pHOTOFACT doesn’t save you time, doesn’t make the job easier and more
profitable for you, Howard W. Sams wants you to return the complete
Folder Set direct to him and he’ll refund your purchase price promptly.

LEARN FOR YOURSELF HOW PHOTOFACT
SAVES YOU TIME ON EVERY SERVICE JOB...
HELPS YOU EARN MORE DAILY

HOWARD W. SAMS, INC. « 2205 E. 46th ST. « INDIANAPOLIS, IND.

SEPTEMBER, 1956 29
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keep operating temperatures down—dependability up!

¢ e <

RCA SELENIUM RECTIFIERS utilize modern design— full surface ventilation with no chance of center-core
hot-spots. Note the corrugated spring-steel separators which provide positive multiple-area contacts with
each plate. This open construction facilitates free-flow of air and efficient cooling of the plates, and mini-
mizes the possibilities of overheated components in compact TV, radio, and phonograph designs.

The one-piece assembly-yoke with the molded mounting stud prevents twisting or squeezing the stack
during installation. Rigid construction minimizes the possibility of “barrier” breakdowns—gives greater
assurance of dependability in operation.

So, when you need a replacement selenium rectifier, ask your distributor for a dependable, long life
RCA SELENIUM RECTIFIER. Available now in 12 types, ratings from 65 Ma to 500 Ma.

SELENIUM RECTIFIERS

Radio Corporation of America* Harrison, N. J.

¥ 500 ma (compact) N, 400 ma (compact)
500 ma— 20461 21161 400 ma - «203G1 21061

30 RADIO-ELECTRONICS
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SEPTEMBER,

NEW! coLOR and Black-&-White
LAB & TV 5" OSCILLOSCOPE #460
KIT $79.95. Wired $129.50

The FINEST professional 5 mc wide-band scope
value. Ideal for research, h-f & complex waves,
plus Color & Monochrome TV servicing. Flat from
DC to 3.58 mc =1 db (color burst freq.), flat DC
to 4.5 mc +1, —3 db. Vert. sens. 25 rms mv/in.
Vert. Z 3 megs. Has the following outstanding fea-
tures not found in scopes up to several times its
price, kit or wired:

VERTICAL AMPLIFIER: direct-coupled (DC)
thruout to eliminate 1.f phase shift; push-pull
thruout for negligible distortion; K-follower coup-
ling between push-pull pentode stages for extended
h-f resp. (minimizes h-f phase shift, extends use-
ful resp. to 10 mc); full-screen undistorted vert.
defl; 4-step freq-compensated decade step attenu-
ator up to 1000:1. SWEEP CIRCUIT: perfectly
linear sweeps, 10 cps — 100 kc (ext. cap. for down
to 1 cps); pre-set TV vert. & hor. positions (30 &
7875 ¢ps); automatic sync. ampl. & limiter elim-
inates sync amplitude adj. PLUS: direct or cap.
coupling; bal. or unbal. inputs; edge-lit engraved
lucite graph screen; dimmer; anti-glare filter;
bezel fits std photo equipt. OTHER IMPORTANT
FEATURES: High intensity trace CRT. Finest sq.
wave resp. (.06 usec rise time). Push-pull hor.
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in
voltage calibration. Intensity mod. Sawtooth & 60
cps outputs. Astigmatism control. Retrace blank-
ing. Instant, drift-free full-screen vert. positioning & 2X full-screen hor.
positioning. Bal., cal., astlg. adj. externally accessible. 5UP1 CRT,
2—-6AU8, 2-6CB6, 1-12AU7A, 2.6J6, 1-6AX5, 1-1V2. Deep-ctched satin
aluminum panel, rugged grey wrinkle steel cabinet. Designed for easy
building at home with no special equipment, 13” x 812" x 16”. 30 1bs.
SCOPE DIRECT PROBE* =PD: KIT $2.75. Wired $3.95. Eliminates stray-
pick-up & signal re-radiation.

SCOPE DEMODULATOR PROBE* =PSD: KIT $3.75. Wired 35.75. Demodu-
lates AM carriers between 150 ke and 250 mc.

SCOPE LOW CAPACITY PROBE* #PLC: KIT $3.75. Wired $5,75. For signal
tracing in high frequency, high impedance & wide-band circuits (as in TV)
without distortion from overloading or frequency discrimination.

for COLGR and Monochrome TV servicing

 New! PEAK-to-PEAK VTVM #232
& UNI-PROBE (put. pend.)
KIT $29.95. Wired $49.95

UNI-PROBE: cxclusive with EICO! Terrific
time-saver! Only 1 probe performs all func
tions—a half-turn of prabe-tip selects DC or
AC-Ohms.

The new leader in professional peak-to-pcak VIV Ms.
Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from eabinet. New balanced bridge circuit. High Z
input for negligible loading. 412" meter, can't-burn-
out circuit. 7 nen-skip ranges on every function.4
functions: + DC Volts, —DC Volts, AC Volts, Ohms.
Uniform 3 to 1 scale ratio for extreme wide-
range accuracy. Zero center. One zero-adj. for all
functions & ranges. 1% precision ceramic multi-
plier resistors. Measure directly pcak-to-peak
voltage of complex & sine waves: 0-4, 14, 42, 140,
420, 1400, 4200, DC/RMS sine volts: O-1.53, 5,
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP
probe, & 250 mc with PRF probe). Ohms: 0.2 ohms to 1000 megs.
12AU7, 6ALS5, selenium rectifier; xfmr-operated. 812" x 5” x 5. Deep-
etched satin aluminum panel, rugged grey wrinkle steel cabinet. 7 1bs.

ew,’ DELUXE PEAK-to-PEAK VTVM #2349
with 712" METER & UNI-PROBE (pat. pend)
KIT $39.95. Wired $59.95

All the advanced & exclusive features of *232—PLUS the
extra convenience and readability of its big 7¥2” meter. Your
ideal bench instrument.

VIVM RF PROBES* #PRF-11 or PRF-25:

KIT $3.75. Wired $4.95. Accuracy =10%. Use with any
11 or 25 megohm VTVM.

VIVM HV PROBE #HVP-2: Wired $4.95. Complete
with multiplier resistor. Mcasures up to 30 kv with
any VTVM or 20,000 ohms/volt VOM.

EICOL
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150 kc to 435 mc
with ONE generator!
New! RF SIGNAL GENERATOR #324

KIT $26.95. Wired $39.95
for COLOR and Monochrome TV servicing

New wide-range, stable generator — better value then genera-
tors selling at 2 or 3 times its cost! Ideal for: IF-RF alignment,
signal tracing & trouble-shooting of TV, FM & AM sets; mar-
ker gen.; 400 cps audio testing; lab. work. 6 fund. ranges:
150-400 ke, 400-1200 k¢, 1.2-3.5 mc. 3.5-11 me, 11-37 me,
37-145 mc; 1 harmonic band 111-435 mec. Freq. accurate to
+1.8%; 6:1 vernier tuning & cxcellent spread at most import-
ant alignment freqs. Etched tuning dial, plexiglass windows,
edge-lit hairlines. Colpitts RF osc., directly plate-modulated
by K-follower for improved mod. Variable depth of int. mod.
0-50% by 400 cps Colpitts osc. Variable gain ext. mod. ampli-
fier: only 3.0 volts needed for 30% mod. Turret-mounted
coils slug-tuned for max. accuracy. Fine & Coarse (3-step) RF
attenuators. RF output 100,000 uv; AF sine wave output to
10 volts. 50.0hm output Z. 5-way jack-top binding posts for
AF in/out; coaxial connector & shielded cable for RF out.
Tubes: 12AU7, 12AV7, selenium rectifier; xfmr-operated.
Decp-etched satin aluminum panel, rugged grey wrinkle steel
cabinet. 8" x 10" x 43%5”. 10 Ibs.

The specs are the proof...

NEW BEST BUYS

W EICD.

COMPLETE
with Preamplifier, Eavalizer and Control Section

New! 20-WATT Ultra-Linear Williamson-
type HIGH FIDELITY AMPLIFIER #HF20

KIT $49.95. Wired $79.95

A low-cost, complete-facility amplifier of the highest quality
that sets a new standard of performance at the price, kit or
wired. Every detail, down to the etched, brushed solid brass
control plate, is of the fine quality EICO is famous for.

Rated power output: 20 watts (34 w peak). IM distortion (60
eps: 6 ke/4:1) at rated power: 1.3%. Mid-band harmoenic
distortion at rated power: 0.3%. Maximum harmonic distor-
tion between 20 and 20,000 eps at 1 db under rated power:
approx. 1%. Power response (20w): *0.5 db 20-20,000 cps:
#+1.5 db 10-40,000 cps. Frequeney response (Viw): 0.5 db
13-35,000 eps; =1.5 db 7-50,000 cps.

5 feedback equalizations for LP's & 78's including RIAA.
Variable turnover feedback tone controls do not affect volume
& permit large boosts or cuts at either end of audio spectrum
with mid-freqs. unaffected. Loudness control & separate level
set control on front panel, Low Z output to tape recorder.
4 hi-level switched inputs: tuner, tv, tape, auxiliary (xtal/cer-
amic phono or 2nd tuner); 2 low-level inputs for proper
loading with all leading magnetic, FM & quality xtal cart-
ridges. Hum bal. control. Extremely fine output transformer
has interleaved windings, tight coupling, careful balancing &
grain-oriented steel. 812”7 x 15”7 x 10", 24 1bs.

These amazing E1CO values are NOW IN STOCK
at your nearest distributor. Examine them
side-by-side with ANY competitor. You'll see

for yourself why indeed EICO is your BEST BUY.
Fill out coupon on reverse page.

TURN PAGE FOR MORE EICO VALUES.. .,
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the specs are
the test that tells

who'’s best!

6 90350690800e

TTTﬁTHHr?@

SPARC Comouianes

for COLOR & Monochrome
TV servicing

NEW/! DYNAMIC
CONDUCTANCE TUBE &

TRANSISTOR TESTER #666
KIT $69.95 WIRED $109.95

Unexcelled testing thoroness & accu-
racy. Checks transistor collector cur-
rent & Beta using internal dc power
supply. Tests all receiving tubes includ-
ing subminiatures (& Color & Mono-
chrome tv pic tubes with accessory
adapter). Composite indication of mu-
tual conductance, plate conductance, &
peak emission. Simultaneous sel. of any
I of 4 combinations of 3 plate, 3 screen,
& 3 ranges of control grid voltage. Grid
voltage variable over 3 ranges with 5%
accurate pot. New series-string voltages
for 600, 450 & 300 ma types. 5 ranges
meter sens. with 1% precision shunts &
5% accurate pot. 10 SIX-position lever
switches for f{ree-point connection of
every tube pin or cap. 10 pushbuttons
for rapid insert of any tube element in
leakage circuit & speedy sel. of individ-
ual tube sections. Direct reading of
inter-clement lcakage in ohms. New
gear-driven rollchart. Steel case with
cover & handle. Sensitive 200 «a meter.

for COLOR & Monochrome

TV servicing

TV-FM SWEEP GENERATOR

& MARKER #368
KIT $69.95 WIRED $119.95

The FINEST service instrument of this
type ever offered in either kit or wired
form at ANY price! Quistanding ecase &
accuracy in FM & TV (including Color)
alignment. Entirely electronic sweep
cireuit with accurately biased Increduc-
tor: superh linearity on both sides of
selected center freq. Newly.designed
AGC eireuit automatically adjusts osc.
for max. output on each band with
min. amplitude variations. Sweep gen.
range 3-216 mc in 5 OVERLAPPING
FUND. BANDS. Sweep width continu-
ously variable from 0-3 mc lowest
max. deviation to 0-30 mc highest max.
deviation. Variable marker gen. range
from 2-75 mc in 3 FUND. BANDS plus
a calibrated harmonic band (60-223
mc). Variable marker calibrated with
int. xtal marker gen. 4.5 me xtal in-
cluded. Ext. marker provision. Double
pi line filter. Edge-lit hairlines elimi-
nate parallax.

Turn page for other EICO od

KIT $34.95

Wired $49.95
* tests 600
mil series
string type

tubes

« illuminated
roll-chart

FREE 1956
EICO CATALOG!

Tells you how to SAVE 50% on
your test equipment costs!

New! GEIGER COUNTER #803
KIT $19.95 ©Wired $20.95

(less
batteries)

Professional,

all-electronic, sensitive,
rugged—at lowest cost! Indicates by
neon lamp & headphone clicks.

§” PUSH-PULL
OSCILLOSCOPE
1£425
KIT $44.95
Wired $79.95

7" PUSH:-PULL
0SCILLOSCOPE
#470

KIT $79.95
wired $129.50

VACUUM TUBE
VOLTMETER 221

KIT $25.95
wired $38.95
.
DELUXE VTVM
#2184 (727 METER)

KIT $34.95
Wired $54.95

RF SIGNAL
GENERATOR
#320
KIT $19.95
Wired $29.95
150 kc-34 me,
calibrated har-
monics to 102

Colpitts osc.
400 cps sine
outputs.

NEW!
REDI TESTER
540
KIT $12.95
Wired $15.95

Multi-range ac/dc
voltmeter, amme-
ter, ohmmeter,
wattmeter, leak-
age checker for
home & auto re-
pairs.

1944 FLYBACK
TRANSFORMER &
YOKE TESTER

KIT $23.95
Wired $34.95

o fast check all
flybacks & yokes
in or out of set.

¢ spots even 1
shorted turn!

Range 500 kc—
228 mc on fund.
Cont. sweep
width control,
0-30 mc.

KIT $34.95
Wired $49.95

TV/FM SWEEP GENERATOR 3360
SMC-4.5MC CRYSTAL ... $3.95 ea.

- 1% accuracy on

all 7 ranges.

Range 75 kc—
150 me.
Volt reg.

KIT $39.95
wired $59.95

DELUXE RF SIGNAL GENERATOR #315

Sep. volt-

6V & 12V _BATTERY ELIMINATOR &
CHARGER #1050

Sep. hi-gain RF
& lo-gain audio
inputs.
Speual noise
- locator. Calibra-
ted wattmeter.

KIT $24.95
Wired $39.95

DELUXE MULTI-SIGNAL TRACER #147

l“"""‘h Reads 0.5 ohms

—500 megs, 10
% mmfd—5000 mfd
power factor.
g KIT
9! $19.95
Wired

» ® 9 $29.95

R-C BRIDGE & R-C-L COMPARATOR
#9508

-® @ @

HI-FI PREAMPLIFIER #HF-61
KIT $24.95, Wired $37.95. With Power
Supply: KIT $29.95, Wired $44.95
Feedback circuitry thruout! Preamp-
equalizer, tone controls. scratch &

rumble filters. K-follower outnut.

For FREE 1956 cotalog, mail covpon NOW!

20,000 Ohms/Volt
MULTIMETER #565
KIT $24.95
Wired $29.95

1000 Ohms/Volt
MULTIMETER
# 536

KIT $12.90
Wired $14.90

® |
§ EICO jobber.
1
Name
|

84 Withers St. ® Brooklyn 11, N. Y.

1 Occupahon

WWW. americanradiohistorv.com

Q- ey Em G S MUh GED GED GED GED SN0 SND GED GUN AL GED &m GER G

VIVM PROBES KT Wired

Peak-to-Peak . $6.95
RF $4.95
High Voltage Probe 1 ....$6.95
High Voltage Probe-2 . ....$4.95
SCOPE PROBES
Demodulator ........... $3.75 $5.75
Direct ... .$2.75 $3.95
Low Capacity ....$3.75 $5.75

§ EICO, 84 Withers Street c9 |
| Brooklyn 11, New York 1
Send FREE 1956 Catalog and name of neighborhood |

i

i

..................................................................................... i

'} Home Address........... s ombes g e e s s e AT Tt sosep |

Prices 5% higher on West coast (€56 L i e R JUNY 2.7 T- SO Stafe. ..t 2. 0. .. S |
and subject to change without notice.
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Hugo Gernsback, Editor

AIRPLANE COLLISION PREVENTION
« o« Electronic Collision Control Is Long Overdue . . .

HE tragic collision and crash of two large airplanes
over Grand Canyon, in Arizona, on June 30, with the
loss of 128 lives, need never have happened.

For the last few years, many of our pilots time and
again have warned our authorities of near collisions, which
occur more and more frequently, particularly in the vicinity
of our airports.

During a single week, airport control towers operated
by the Civil Aeronautics Administration guide an estimated
400,000 outgoing and incoming flights. This is likely to
grow to around a million within 10 years.

Ground control stations which dot the land theoretically
“guide” all planes by radio, keeping pilots informed along
the way. The planes also report their position by “fix post-
ings” over specified points along the route. When, however,
a plane is flying blind in an overcast, it is “on visual con-
trol” and the pilot must look out for other planes—if he can.
During violent thunderstorms he is likely to drift from his
course and be miles away from the control point which he
may think erroneously is directly underneath him. This is
exactly what happened on June 30—one of the airplanes
being about 25 miles off course.

It is senseless to blame the pilots, who, having their hands
full in a violent storm, probably did their best to prevent
their buffeted planes from being wrecked. Apparently they
could not get them above the clouds, and, as for “visual
control,” there probably was none or very little visibility—
till it was too late. With the two planes approaching each
other—most likely at an angle—at 300 miles per hour each,
they must have collided at a combined speed of between 400
and 500 miles per hour—much too fast even after they saw
each other—to change direction in a few short seconds.

But a plane flies in a three-dimensional medium. Pilots
have only a comparatively small angle within which to make
visual observations. They cannot look behind them, far
sideways or above, or below them at a steep angle in a
heavy overcast. Hence the “visual control” is wholly
academic and—under certain adverse weather conditions—
absurd.

With greatly accelerated air traffic and with jet planes
flying at 750 miles an hour in a few years, drastic changes
must be made soon to overhaul and modernize our present
archaic aviation control.

It is true that the Civil Aeronautics Administration has
already under construction an Airways Plan on which $110
million has already been expended. According to a CAA
spokesman, the total cost will reach $246 millions for the
complete b-year plan. This plan, according to CAA Ad-
ministrator Charles J. Lowen, “will give the traffic con-
troller ‘radar eyes.” When the plan has been put completely
into effect, we will have radar coverage of the entire air-
space of the United States at high altitudes.”

This would seem to be an excellent plan to keep down
collisions, but in our opinion it does not go far enough. Nor
can we afford to wait 5 years when we reflect that, since
1950, 65 midair collisions have occurred. Radar control from
the ground cannot possibly forestall «ll collisions during
thick weather, violent thunderstorms and black overcasts,
particularly at night.

Yes, ground radar can warn the planes, but the pilots
themselves cannot pinpoint their own relative positions in
regard to each other. For all practical purposes, the pilots
are blind now. Each can move in six directions—east, west,
south, north, up, down. Which shall each choose? The dis-
tant radar—unless we have radar by triangulation, each
connected to a fast radio computer—will prove of little use
in such situations.

In our May, 1495, issue, we said, under “Airplane Colli-
sions”: “Radar on locomotives will prevent not only head-on
collisions, but rear-end collisions with other trains as well.

SEPTEMBER, 1956

Fog, thick weather and darkness, whether at night or in
tunnels, do not interfere with radar. What is true of trains
is equally true for airplanes, which no longer will collide
with other planes in flight nor run into mountains at great
loss of life, as at present.”

We foresaw most of today’s air complexities as far back
as 1951 when, in our May issue, we stated editorially:

“The more planes we operate, the more chances of midair
collisions increase. Aerial collisions are by no means a rarity
nowadays. They happen right along at great cost of life
and property.

“It is physically impossible for a pilot to see simultane-
ously in six directions: up, down, east, west, north and
south. The busy pilot has all he can do to look is one direc-
tion, perhaps two at times, but that is all.

“In the not too distant future all planes will be equipped
with ‘television cameras’ in such a manner that screen
images from a number of directions will be in front of the
pilot at all times. Only the great weight and cost of the
equipment make this idea unworkable at present.

“It should be possible in the meanwhile, however, to use
a six-way modified—or sweep—radar installation, which
need not weigh too much if miniature tubes and other
miniature components are used. In this case, too, there
would be several miniature screens which pilot or copilot
could watch and see if another plane was approaching from
any direction. When finally engineered such a device will
prevent many collisions. Such radar installations will be
particularly advantageous during night flying and while
flying in overcast weather when the visibility is extremely
poor or nil.”

This does not exhaust the subject even remotely, but we
do maintain that we have sufficient electronic talent in this
country to bring into life an Anti-Airplane Collision Crash
Program, now necessary. We cannot wait 5 years for the
CAA ground radar, no matter how well it is perfected.
By itself it may never prevent all collisions, particularly
when jet planes flying at 750 miles per hour move in on
each other at 1,500 miles an hour, 25 miles in a single
minute, or over 4 miles in 10 seconds!

From this it would appear that planes soon must be
required to carry their own collision alarms, in addition
to supervision by modern ground radar devices.

We are certain that American ingenuity can devise a
reasonably safe collision warning device on board all planes
that will be light and noncumbersome.

A comparatively simple instrumentality comes to mind
that might be evolved from means in existence now.

Let each plane be equipped with one or more automatic
revolving direction finders. Every plane will have a high-
frequency transmitter, which emits a special tvpe of signal
(or a plurality of signals) assigned only to planes. This
signal normally should not carry farther than 100 miles.
The receiver is peaked for this special signal only, which
can be made to heterodyne with its own signal when another
plane moves into its field. As the planes approach each
other, the intensity of the received signal rapidly increases
in proportion to the diminishing distance between the
planes, and the pilot is alerted by visual and aural alarms.

In time it should be possible to evolve an instrumentality
whereby the pilot or navigator can read not only the exact
distance between two planes in miles, but he will see the
vertical or horizontal angle of the approaching plane, too.

By radiophone, both pilots then take the proper steps to
change course, thus avoiding collision, no matter what the
weather,

If a system such as this, or a similar one is evolved, the
nightmare that now continuously frays pilots’ nerves and
puts thousands of passengers on edge daily, will, we hope,
become a bad dream of the past—soon. —H.G.
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Remote Controls for TV

By HENRY O. MAXWELL

URING the past 7 years or so
manufacturers have sporadically
introduced and then discontinued
remote controls in some of their

TV receivers.”** In any one year
hardly more than two or three brands
had this feature. Now it looks like
1956 will be remote-controlled TV'’s
big year. Almost every major manu-
facturer offers it in some form.

The control systems may be divided
roughly into three basic types: electro-
mechanical, electronic and split-chassis.

The electromechanical system has a
motor-driven tuner for channel selec-
tion and may or may not include

remote control of volume, brightness
and fine tuning. The electronic type
includes those systems that permit con-
trolling the set from a remote point
without running wires or cables from
the receiver. The split-chassis type has
the tuner, and possibly if circuits, on
the remote-control chassis along with

TV OUTPUT TRANS

PRI sc | |

other controls that may be needed. The
electronic and electromechanical types
are described in this article. Further
electromechanical, and the circuitry and
novel features of several split-chassis
types will be discussed in subsequent
ones.

The Zenith Flash-Matic

This system enables the viewer to
control the TV receiver with the beam
of light from a small flashlight. Four
cadmium-sulfide photocells are mounted
behind bezels in the four corners on
the front of the TV cabinet. A momen-
tary flash of light on the lower-left
photocell turns the power on and off,
on the lower-right one mutes the
sound. The cells in the upper left and
right corners turn the channel selector
counterclockwise and clockwise, respec-
tively. Thus, by turning the motor to
the left you can flip immediately from
channel 2 to 13 or from 5 to 4 without

Popular electromechanical
and electronic units

Jor simplified viewing

having to switch through all other
channels. A large illuminated numeral
on the manual channel selector shows
the channel in use.

The circuit of the Flash-Matic is
shown in Fig. 1. Its functions can be

broken down into on-off and motor-
control operations.
Cadmium-sulfide photocells are a

resistive type in which the resistance
varies inversely as the light intensity.
In the absence of light the resistance
may bé as high as 100 megohms; in
bright light it may drop to around
25,000 ohms.

The power supply in the control unit
supplies 117 volts ac for the plates of
the 6BX7-GT motor-control tube, 145
volts ac for the plates of the 2D21
thyratrons controlling the on—off and
audio-mute circuits and —25 volts de
bias for the 6BX7-GT and 2D21’s.

The basic thyratron control circuit
is shown in Fig. 2. The grid of the

I =t [ SOLENOID SWITCHES 1452 SHOWN N ON-POSITION |
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)  6BX7-GT
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AAAMUTE SENSITIVITY BALANCE

MANUAL MOTOR CONTROLS

TV ESCUTCHEON ASSEMBLY I

Cow W
ol _\ ok

PC2(CCW) PC3 (CW)

i

PC4 (MUTE) h

Fig. 1—Schematic diagram of Zenith’s Flash-Matic remote tuner.
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Unit triggered by light falling on four photocells.
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TO RESET CONTACT ON AC ON-OFF SWITCH

MUTE SOLENOID o7
ATYAC SON

145V AC
MASTER
SENSITIVITY CONT | RESET SW_|

SENSITIVITY
BALANCI

47K
A

Vv

-7V DC

— 25V FROM~
BIAS SUPPLY

Fig. 2—The thyratron
control circuit.

Fig. 3—Zenith mo-
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RELAY
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fe =

MANUAL SENSITIVITY CONT
A

PHOTOCELL = 8BX7-GT

MOTOR CONTROL
LIMITING RES

MOTOR
SENSITIVITY CONT

FROM BIAS SUPPLY =

tor control circuit. =

2D21 is biased to cutoff by a negative
voltage from the power supply. The
plate is supplied with 145 volts ac
through the solenoid coil and the grid
is supplied with ac through the photo-
cell. The ac voltages on the plate and
grid are in phase. The amplitude of
the ac voltage on the photocell is deter-
mined by the setting of the MANUAL
SENSITIVITY CONTROL (Fig. 1) and the
ac on the grid is determined by the light
on the photocell.

When light of sufficient intensity—
as from the flashlight—strikes the cell,
its resistance drops and applies a high
ac voltage to the 2D21 grid. If the
positive peaks of the ac voltage are

high enough to override the negative
grid bias, the thyratron conducts and
the solenoid operates the switch. This
switeh is a latching type. One operation
of the solenoid throws it in one direc-
tion and the next operation returns it
to its original position. The 2D21 cuts
off on the next negative half-cycle of
the line voltage after the flashlight is
turned off.

When the MANUAL-AUTO switeh (Fig.
1) is set to AuTO (for remote control),
the switch operated by the solenoid in
V2’s plate circuit is in series with one
side of the speaker voice coil. Simi-
larly, S1, controlled by the solenoid in
V1’s plate circuit, breaks or makes one

RELAY UNIT |

TELEVISION

CHANNEL S0 o9
SELECTOR I om
© on

REMOTE UNIT_
TV CHASSIS

B —
N7V AC LINE

Fig. 4—Basic motor control circuit.

side of the ac line to the main power
transformer. The second set of con-
tacts on S1 and S2 interlock V1 and
V2 so that they fire only in sequence.

There is a possibility that the TV
set will be turned off manually when
S1 is in the OFF position or S2 is set
to MUTE. With S1 off, the line voltage
does not reach the primary of the TV
power transformer and with S2 thrown
to MUTE, the speaker circuit is open.
To avoid having to use the flashlight
to reset S1 and S2, a reset switch is
ganged to the MANUAL SENSITIVITY CON-
TROL so that, when it is turned momen-
tarily to its extreme counterclockwise
position, the switch closes and applies
a 117-volt ac pulse to the thyratron
grids. This pulse overcomes the bias
on the 2D21’s and returns S1 or S2 to
the desired position.
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